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Abstract

Neonatal mortality remains an important indicator of maternal, newborn and health system performance. This
study aimed to determine the magnitude, causes and clinical characteristics of neonatal mortality among infants
admitted to the Neonatal Intensive Care Unit (NICU) of Benghazi Children Hospital, Libya, during 2016. A
retrospective hospital-based descriptive study was conducted using NICU admission records and death
certificates for neonates admitted between 1 January and 31 December 2016. Sociodemographic and clinical
characteristics, such as birth weight, age at death, admission diagnoses, and causes of death, were reviewed. Data
were analysed using SPSS version 17 with descriptive statistics. Among 1,686 NICU admissions, 147 neonatesdied,
yielding a NICU mortality proportion of 8.7%. Males accounted for 55.8% of deaths, and 91.8% of them were
residents of Benghazi. The mean age at death was 8.72 + 10.7 days, and 58.5% of deaths occurred during the first
week of life. Low birthweight (<2,500 g) was recorded in 40.8% of deceased neonates. The most frequent admission
diagnoses were respiratory disorders (25.8%), prematurity (21.1%), neonatal sepsis (18.4%), congenital heart
disease (13.6%), and multiple congenitalanomalies (12.9%). The leadingrecorded causes of death were respiratory
disorders (25.9%), prematurity (21.1%), neonatal sepsis (18.4%), congenital heart disease (13.6%) and multiple
congenital anomalies (12.9%). Neonatal mortality in this NICU was substantial, with most deaths occurring during
the first week of life. Strengthening antenatal, perinatal, respiratory-support, infection-prevention, and neonatal
intensive care services may contribute to improved survival.
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Introduction

Neonatal mortality is a major public health concern, particularly in low- and middle-income countries where timely access
to high-quality maternaland newborn care remains uneven. The neonatal period comprises the first 28 days of life and is
the mostvulnerable period for child survival. Neonatal mortality is defined as death during the first 28 completed days of
life per 1,000 live births in a givenyear. It is an importantindicator of maternaland newborn health and of health-system
performance [1]. Global neonatal mortality has declined substantially over recent decades, but progress has been slower
than fordeaths among older children. In 2024, an estimated 2.3 million children died duringthe neonatal period worldwide,
representing approximately 47% of all deaths among children younger than five years. Prematurity, respiratory
complications, infections, and congenital anomalies remain major contributors to neonatal mortality [2 ]. The burden of
NICU mortality varies between settings according to referral patterns, severity of illness, birth weight, gestational age, and
the availability of specialised neonatal services. Studies from different low- and middle-income settings have reported
important contributions from prematurity, respiratory disorders, sepsis and low birth weight [3 ].

In Libya, hospital-based evidence on neonatal mortality remains limited. Local studies are particularly importantbecause
the pattern of neonatal deaths may reflect the organisation of referral services, the availability of respiratory supportand
infection-control measures, and the characteristics of the population served. The present study therefore aimed to
determine the magnitude and causes of neonatal mortality among neonates admitted to the NICU at Benghazi Children
Hospital during 2016, with particular attention to age at death, gender, residence, birth weight, admission diagnoses, and
causes of death [4].

Methods

Study design and setting

A retrospective hospital-based descriptive study was conducted at the Neonatal Intensive Care Unit (NICU) of Benghazi
Children Hospital, a major referral pediatric hospital in Benghazi, Libya. The study covered the period from 1 January to 31
December 2016.

Study Population and Data Sources

The study population comprised neonates admitted to the NICU within the first 28 days of life during the study period for
whom sufficient information was available for the variables analysed. NICU admissionrecords and death certificates held
by the hospital statistical department were reviewed. A total of 1,686 neonatal admissions were identified, including 147
deaths.

Study variables
The primary outcome was death before discharge from the NICU. Variables extracted from records included age at death,
sex, residence, birth weight, admission diagnosis and recorded cause of death. Birth weight <2,500 g was classified as low
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birthweight and 22,500 g as normalbirthweight. Admissiondiagnosesincluded respiratory disorders, prematurity, neonatal
sepsis, congenital heart disease, multiple congenital anomalies, convulsions, meningitis, hypoglycemia, diaphragmatic
hernia and dehydration. Recorded causes of death included respiratory disorders, prematurity, neonatal sepsis, congenital
heart disease, multiple congenital anomalies, intraventricular haemorrhage, meningitis, metabolic disorders, renal failure,
and necrotising enterocolitis.

Statistical Analysis
Data were entered and analysed using Statistical Package for the Social Sciences (SPSS), version17. Continuous variables

were summarised using means and standard deviations, while categorical variables were presented as frequencies and
percentages. No inferential or multivariable analysis was performed; therefore, the findings describe the distribution of
characteristics and causes of death rather than independentrisk factors.

Results
During 2016, 1,686 neonates were admitted to the NICU. Of these, 147 died, and 1,539 were discharged afterimprovement,

corresponding to a NICU mortality proportion of 8.7%. Males accounted for 55.8% of deaths and femalesfor 44.2%, giving
a male-to-female ratio of approximately 1.3:1.
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Figure 1. Sex distribution of neonatal deaths in the NICU at Benghazi Children Hospital, 2016.

Most deceased neonates were residents of Benghazi (91.8%), while 8.2% came from outside Benghazi. The mean age at
deathwas 8.72 = 10.7 days. Most deaths (58.5%) occurred between 1 day and less than 1 week of age, followed by 17.0%
during the second week, 15.6% during the third week, and 8.9% at 3 weeks or later.
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Figure 2. Distribution of neonatal deaths according to residence, Benghazi Children Hospital, 2016.
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Figure 3. Age at death among neonates in the NICU, Benghazi Children Hospital, 2016.

Table 1. Age distribution of neonatal deaths in the NICU at Benghazi Children Hospital, 2016.

Table 2. Birth-weight distribution of neonatal deaths in the NICU at Benghazi Children Hospital, 2016.

Birth weight n (%)
0.5kg-<1.5kg | 24(16.3)
1.5kg-<2.5kg | 36(24.5)
2.5kg-<3.5kg | 78(53.1)
3.5kg or more 9(6.1)

Total 147 (100)

Birthweight ranged from 0.5t04.1 kg. Lowbirthweight (<2,500 g) wasrecorded in40.8% of deceased neonates, while 53.1%
had a birth weight of 2.5 to <3.5 kg.

Table 3. Causes foradmission among neonates who subsequently died, Benghazi Children Hospital, 2016.
Causes for admission

Respiratory disorders 38(25.8)

Prematurity 31(21.1)

Neonatal sepsis 27(18.4)

Congenital heart disease 20(13.6)

Multiple congenitalanomalies | 19(12.9)
Convulsion 4(2.7)
Meningitis 3(2.0)
Hypoglycaemia 2(1.4)
Diaphragmatic hernia 2(1.4)
Dehydration 1(0.7)

Total 147 (100)

Table 4. Recorded causes of death among neonates in the NICU, Benghazi Children Hospital, 2016.

Causes of death n (%)
Respiratory disorders 38 (25.9)
Prematurity 31(21.1)
Neonatal sepsis 27(18.4)
Congenital heart disease 20(13.6)
Multiple congenitalanomalies | 19(12.9)

Intraventricular hemorrhage 4(2.7)

Meningitis 3(2.0)

Metabolic disorders 2(1.4)

Renal failure 2(1.4)

Necrotizing enterocolitis 1(0.7)
Total 147 (100)
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Respiratory disorders and prematurity were the most frequent admission diagnoses and recorded causes of death. Inthe
respiratory-disorder category, the original records included respiratory distress syndrome/hyaline membrane disease,
pneumothorax, pulmonary haemorrhage, aspiration pneumonia and congenital pneumonia.

Discussion

This study found a NICU mortality proportionof 8.7% among 1,686 admissions at Benghazi Children Hospitalin 2016. This
figure represents mortality among a hospitalised high-risk neonatal population and should not be interpreted as a
population neonatal mortality rate. NICU mortality varies substantially between settings according to referral patterns,
illness severity, gestational age and availability of specialised neonatal care [5]. Male neonates represented 55.8% of
deaths. Amale disadvantage inneonatalsurvivalhas beendescribed, especiallyamong pretermand very-low-birth-weight
infants, althoughthe magnitude of the associationvaries between populations. The male predominance observed here may
therefore reflect both biological vulnerability and the characteristics ofinfants admitted tothe NICU [6] . More than half of
all deaths occurred during the first week of life. This finding is consistent with the recognised concentration of neonatal
deathsin the early neonatal period when complications related to prematurity, respiratory disease, infection, and birth-
related conditions are most likely to become fatal. The high proportion of early deaths emphasises the importance of skilled
care at birth, early recognition of deterioration, timely referral and adequate respiratory and infection-management
capacity[7] .

Low birth weight was documented in 40.8% of deceased neonates. Low birth weight and prematurity are established
markers of neonatalvulnerability because ofimmature organfunction and increased susceptibility torespiratory, thermal,
metabolic and infectious complications. However, because thisstudy did not compare deceased neonateswith survivors
according to birth weight, the present finding describes the distribution of low birth weight among deaths rather than an
independently estimatedrisk effect[8] . Respiratory disorderswere the leadingadmissiondiagnosis and recorded cause of
death, followed by prematurity and neonatal sepsis. Similar patterns have been reported from NICUs in low- and middle-
income settings, including Libya, where prematurity, respiratory disease, and infection constitute important components
of neonatal morbidity and mortality. These findings support strengthening prevention of preterm birth, neonatal
resuscitation, early respiratory support including CPAP and surfactant when indicated, thermal care and infection
prevention and treatment [9].

Congenitalheart disease and multiple congenitalanomaliestogether accountedfor 26.5% of the recorded causes of death.
These conditions require early recognition, stabilisation, appropriate diagnostic assessment, and effective referral
pathways. The prominence of conditions that may be preventable, treatable, or amenable to early intervention suggests
opportunities toimprove survival through a stronger continuity of maternaland newborn care [10] [12-14]. The study has
importantimplicationsfor neonatal servicesin Benghazi. Interventions should focus on the period immediately before and
after birth, including high-quality antenatal care, prevention and management of preterm birth, neonatal resuscitation,
respiratory support, infection control, thermal care, appropriate nutrition, and efficient neonatal referral and transport.
Strengthening these components is particularly relevant because the majority of deaths occurred during the first week of
life [11]1[15-171].

Conclusion

Neonatal mortality accounted for 8.7% of NICU admissions at Benghazi Children Hospitalin 2016. Most deaths occurred
during the first week of life, and the leading recorded causes were respiratory disorders, prematurity, neonatal sepsis,
congenital heart disease, and multiple congenitalanomalies. The findings emphasise the need for high-quality antenatal,
intrapartum, early neonatal, and intensive care servicestoreduce preventable neonataldeaths.

Acknowledgments
The authors thank the staff of the participating hospital (NICU staff and the staff of the statisticaldepartmentin Benghazi
Children's Hospital) for their support and assistance during this study.

Conflict of Interest
The authors declare no conflict of interest.

References

1. World Health Organization. Newborn mortality. Geneva: WHO; 2024 Mar 14. Available from: https://www.who.int/news-
room/fact-sheets/detail/newborn-mortality.

2. UNICEF Data. Neonatal mortality. New York: UNICEF; 2026 Mar 1. Available from: https://data.unicef.org/topic/child-
survival/neonatal-mortality/.

3.  Kumar R, RajlaxmiM, Anand J, Suchitra J. Morbidity and mortality profile of neonates admitted in the special newborn care unit
of a teaching hospital in Uttarakhand, India. IntJ Res Med Sci. 2019;7(1):241-6. doi:10.18203/2320-6012.ijrms20185388.

4. BabaeiH, Pirkashani LM. Study of causes of neonatal mortality anditsrelated factorsinthe neonatal intensive care unit of Imam
Reza Hospital in Kermanshah, Iran during 2014-2016. Int J Pediatr. 2018;6(5):7641-9. doi:10.22038/ijp.2017.28212.2441.

5. Chow S, Chow R, Popovic M, Lam M, Popovic M, Merrick J, et al. A selected review of the mortality rates of neonatal intensive
care units. Front Public Health. 2015;3:225. doi:10.3389/fpubh.2015.00225.

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 20-07-2026 - Accepted: 19-08-2026 - Published: 27-09-2026 3070


https://doi.org/10.54361/ajmas.269959
https://www.who.int/news-room/fact-sheets/detail/newborn-mortality
https://www.who.int/news-room/fact-sheets/detail/newborn-mortality
https://data.unicef.org/topic/child-survival/neonatal-mortality/
https://data.unicef.org/topic/child-survival/neonatal-mortality/

10.

11.

12.

13.

14.

15.

16.

17.

Algalam Journal of Medical and Applied Sciences. 2026;9(9):3067-3071
https://doi.org/10.54361/ajmas.269959

Tembo D, Abobo FDN, Kaonga P, et al. Risk factors associated with neonatal mortality amongneonates admittedto the neonatal
intensive care unit of the University Teaching Hospital in Lusaka. Sci Rep. 2024;14:5231. doi:10.1038/s41598-024-56020-6.
Ingemarsson |. Gender aspects of preterm birth. BJOG. 2003;110(Suppl 20):34-8. doi:10.1046/j.1471-0528.110.520.9.x.
Stevenson DK, Verter J, Fanaroff AA, Oh W, Ehrenkranz RA, Shankaran S, et al. Sex differences in outcomes of very low
birthweight infants: the newborn male disadvantage. Arch Dis Child Fetal Neonatal Ed. 2000;83(3):F182-5.
doi:10.1136/fn.83.3.F182.

Fituri N, LailaS, Nabila S. Analysis of neonatal mortality at Al Jala Maternity and Gynecology Hospital Neonatal Intensive Care
Unit (Tripoli, Libya, 2014-2016). In: The Book of Medical Research Conference 2017. Tripoli: University of Tripoli; 2017. p. 1-7.
Available from: https://www.uot.edu.ly/.

Gebreheat G, Tadesse B, Teame H. Predictors of respiratory distress syndrome, sepsis and mortality among preterm neonates
admittedto neonatal intensive care unitin Northern Ethiopia. J Pediatr Nurs. 2022;63:113-20. doi:10.1016/j.pedn.2021.09.029.
NayeriF, Dalili H, Nili F, Amini E, Ardehali A, Mansoori BK, et al. Risk factors for neonatal mortality among very low birth weight
neonates. Acta Med Iran. 2013;51(5):297-302.

Alferjani MM, Alsedawi F, Alzhawi S, Aldeghaily F. Causes of admissions and deaths in the Neonate Department, Benghazi
Children Hospital. Sch J Appl Med Sci. 2022;10(1):114-22.

Jain K,Sankar MJ, Nangia S, Ballambattu VB, Sundaram V, Ramji S, et al. Causes of death in preterm neonates (<33 weeks) born
in tertiary care hospitals in India: analysis of three large prospective multicentric cohorts. J Perinatol. 2019;39(1):13-9.
doi:10.1038/s41372-019-0471-1.

Erchick DJ, Lackner JB, Mullany LC, Bhandari NN, Shedain PR, Khanal S, et al. Causes and age of neonatal death and
associations with maternaland newborn care characteristicsin Nepal: averbal autopsy study. Arch Public Health. 2022;80:26.
doi:10.1186/s13690-021-00771-5.

Campbell O, GipsonR, El Mohandes A, Issa AH, Mansour NME, Mohsen L. The Egypt National Perinatal/Neonatal Mortality Study
2000. J Perinatol. 2004;24(5):284-9. doi:10.1038/sj.jp.7211083.

Jabiri A, Wella HL, Semionoi A, Sariahi A, Joyceprotas. Prevalence and factors associated with neonatal sepsis among neonates
in Temeke and Mwananyamala hospitals in Dar es Salaam, Tanzania. Tanzan J Health Res. 2016;18(4):1-7.
doi:10.4314/thrb.v18i4.4.

SahalC, SahaRR, Jahan N,Rahman M, Hoque M, Shirin M, et al. Factors influencing neonatal mortality rate in high-risk hospital
settings. Northern International Medical College Journal. 2023;14(1-2):633-8. doi:10.3329/nimcj.v14i1.85091.

Copyright Author (s) 2026. Distributed under Creative Commons CC BY 4.0
Received: 20-07-2026 - Accepted: 19-08-2026 - Published: 27-09-2026 3071


https://doi.org/10.54361/ajmas.269959
https://www.uot.edu.ly/
https://sj.jp/

