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Abstract

Introduction: One of the main health indicators is infant 
mortality rate, which is a metric of living conditions and 
population development. The goal of reducing neonatal 
mortality requires an adequate knowledge of the real factors at 
each level of health care so that maternal and human resources 
are efficiently channeled to the constraint. Countries that have 
paid special attention to improving health services for the entire 
pregnancy-puerperal cycle have attained the reduction of infant 
mortality, especially early neonatal mortality. 

Objective: The present study aims to describe the profile and 
analyze the risk factors associated with neonatal mortality in 
the Angolan context at a tertiary level public maternity hospital, 
located in Luanda. 

Methods: This is a retrospective cross-sectional study with a 
quantitative approach, using secondary data, of provincial base 
in hospital and ministerial registry instruments from January to 
December 2012. 

Results: The results show that the neonatal deaths are not 
mere occurrences, since they indicate failures of the political 
powers, professionals of the health system and of the families. 

Conclusions: This study suggests that the major risk factor 
for birth mortality in Luanda is the type of delivery (c-section) 
and that this data is not related to the age of the mother or to 
premature birth. We also found that there was higher mortality 
between May and July, during the period of lower rainfall index 
in the region. However, further studies are needed that may 
provide a logical framework and arguments for realistic policies 
to mitigate neonatal mortality.

Keywords: neonatal death, low birth weight newborn, maternal 
age.
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One of the main health indicators is infant mortality rate, 
which is a metric of living conditions and population development. 
The neonatal mortality rate, also known as the neonatal mortality 
coefficient1, is defined as the total number of deaths in infants 
under 27 days of age in a given year divided by the total number 
of live births in the same year and reflects the socioeconomic 
and health conditions of the mother, the quality of prenatal care, 
delivery and assistance to the newborn2. Countries that have 
paid special attention to improving health services for the entire 
pregnancy-puerperium cycle have attained the reduction of infant 
mortality, especially early neonatal mortality (up to the 7th day 
after birth). In 2015, the estimated worldwide neonatal mortality 
rate was 19 deaths per 1000 live births. In developed countries, 
mortality rates range from around 3 deaths per 1000 live births, 
while in developing countries this rate ranges from 6 (East Asia) 
to 29 (sub-Saharan Africa) deaths / 1000 live births1. 

 One of the great advances associated with health services 
in the world context during the twentieth century was the vigorous 
reduction of infant mortality rates, initially recorded in developed 
countries and now extended to many developing countries. Indeed, 
in 2013 it was verified an estimated 6.6 million (6.3-7.0) children 
under-5 died worldwide. On the other hand, between 1990 and 
2013 the under-5 mortality rate declined 47% and between the 
same period the neonatal mortality rate declined 37% being that 
one child dies every 20 seconds. Being that most deaths can be 
attributable to preventable diseases3.

In the 2009 United Nations Children’s Fund (UNICEF) 
Report, an estimated 4 million newborns die each year before they 
reach 28 days4. From 1990 to 2011, global child mortality fell from 
almost 12 million to 6.9 million in absolute terms, representing 
an over 40% decrease in deaths among children under 5 years of 
age5. 

From UNICEF’s perspective, the drop was a “significant 
success” and the results qualified as “dramatic gains” indicate 
the work of governments, donors, agencies and families. The 
hypothesis here is that there has been progress in nations across 
the globe, which shows that economic status is not necessarily 
a barrier to decreasing these rates, and that mortality can be 
significantly reduced in two decades. The published data also 
confirm the improvement of care for mothers and babies in 
prenatal care, delivery and the first moments after childbirth6. 
The decline is not homogeneously confirmed in all regions of the 
world, with very high levels remaining in sub-Saharan Africa. Of 
the 62 countries that have not made progress or whose progress 
have been insufficient to achieve the Millennium Development 
Goal related to reducing child mortality, about 75% are in Africa.

The goal of reducing neonatal mortality and its components 
requires an adequate knowledge of the real factors at each level of 

 INTRODUCTION
health care so that maternal and human resources can be efficiently 
channeled to the constraint. For example, in their study Soares and 
Menezes2 identified low educational level, gestational age and 
multiple gestations, less than 6 medical consultations, low birth 
weight and vaginal delivery as the factors that most influenced 
the outcome in precocious neonatal mortality; Schoeps et al.7, in 
turn, found that mortality was mainly related to low birth weight, 
recently married mothers and single mothers and the presence 
of complications during pregnancy. These data demonstrate that 
a significant number of factors associated with mortality can be 
prevented with adequate attention toward pregnancy2. Likewise, 
there seems to be an association with multiple pregnancy, probably 
due to low birth weight and prematurity8.

In the category of developing countries is Angola, a 
country with a population of 24.4 million inhabitants with a 
fertility rate of 5.7% and life expectancy of 57.2 for men and 
63.0 for women. In the recent years Angola has recorded good 
macroeconomic performances and significant improvements in 
sanitary infrastructures and public health policies for families, 
pregnant women and children9. However, between 2011 and 
2015, it is estimated that the neonatal infant mortality rate in 
Angola was 44 deaths per 1000 live births10.

Although several factors such as prenatal medical 
consultations, prematurity, multiple pregnancies, the male sex 
and the type of delivery contribute in a combined way to neonatal 
mortality, knowledge of the weight that each of these factors exerts 
on the general balance cannot be underestimated; in this way, their 
identification becomes important to define health measures and 
policies aimed at reducing mortality. Thus, neonatal mortality 
being seen as an indicator of quality of life and health services as 
well as an avoidable event with better prenatal care, delivery and 
newborn care, besides there being no known Angolan studies, 
investing in research that provides indicators at the national level 
to aid decision making is justified. The present study aims to 
describe the profile and analyze the risk factors associated with 
neonatal mortality in a tertiary level public maternity hospital, 
located in Luanda.

 METHODS
This is a retrospective cross-sectional study11 with a 

quantitative approach, using secondary data, of provincial base 
in hospital and ministerial registry instruments from January to 
December 2012, at a public maternity from Luanda Province - 
Angola. This work was approved by Faculdade de Medicina do 
ABC Ethics Committee (protocol number 2016/308).

The variables studied were parity, gestational age, 
mother’s age, mother’s level of education, location of residence 
(geographical area), socioeconomic conditions, type of delivery, 

Authors summary

Why was this study done?
We aimed to provide a framework of subsidies that could help understand the risk factors associated with neonatal mortality and to 
suggest more favorable theoretical and professional positions to drastically reduce the very high rates of neonatal mortality in Angola.

What did the researchers do and find?
Our results suggest the neonatal deaths are not mere occurrences, since they indicate failures of the political powers, professionals 
of the health system and of the families.

What do these findings mean? 
Our findings suggest that public policies to mitigate neonatal mortality should be improved, deployed, and observed.
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Apgar evaluated at the 1st and 5th minutes, weight, 
comorbidities, gender, use of legal and illicit drugs, 
newborn maturity, time of birth of the newborn and time 
of discharge.

To describe the qualitative variables, we used 
absolute and relative frequency; for the quantitative 
variables, median and 25th and 75th percentiles. To analyze 
the association between child death during childbirth, 
infant mortality and socio-demographic variables, a 
chi-square test was used; the Mann-Whitney test and 
the median confidence intervals were used to analyze 
the difference in quantitative variables and death of the 
neonate during delivery. The risk of death of the infant 
during childbirth and risk of death of the infant according 

Figure 1: Infant death risk during childbirth, 
neonatal infant mortality and risk of maternal death 
during childbirth in Angola, 2012.

Table 1: Survival data of newborns (NB) (up to 27 
days)

NB SURVIVAL
 Frequency Percentage
Alive 6570 59.8
Deceased 
(perinatal)

4341 39.5

Deceased 
(neonatal)

1295

Deceased (early 
childhood)

336

Missing Information*                                   
78

0.7

Total 10989 100.0
*incomplete registration forms, without 
information.

 Frequency Percentage
Mother´s age Without Data 3033 27.6

< 19 1279 11.6
20 - 24 1873 17.0
25 - 29 2017 18.4
30 - 34 1620 14.7
35 - 39 997 9.1

> 40 169 1.5
Missing system 1 0,0

Total 10989 100.0

Academic level Without Data 9194 83.7
1st Cycle 1616 14.7
2nd Cycle 28 0.3

High School 18 0.2
Licentiate 127 1.2

No Schooling 6 0.1
Total 10989 100.0

to type of delivery were estimated by means of Poisson 
regression with robust variance. The level of significance 
was set at 95%. The statistical program used was Data 
Analysis and Statistical Software for Professionals (Stata) 
version 11.0®.

 RESULTS
Table 1 describes newborn survival data (up to 27 

days) in 2012. Of the 10,989 newborns analyzed, 4,341 
(39.5%) died; of these, 1,295 died before the first 27 days 
(neonatal). Of the neonates with neonatal death, 336 died 
early (before the 7th day of life) (Figure 1) and Table 1.

The global death rate for the year 2012 was 
21/1000 live births (The World Bank). In 2012, the 
neonatal mortality rate in Angola was 51.1% (World Data 
Atlas); Analyzing the data presented above, it is observed 
that in 2012, in the neonatology service of this maternity, 

of every 10 infants hospitalized, 4 died before completing 
the first month of life, of which approximately 30% died in 
the first week of life. These numbers show the importance 
of assessing risk factors for neonatal death. The variables 
found in this study are described in Table 2.

Table 2: Socio-demographic data of mothers attended by the neonatology service of the maternity in the 
year of 2012.
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Table 3 shows the response rate of the variables 

on newborns, mothers and on the service. A low response 
rate was observed for the variables neonatal infant death 

(29.8%), marital status (14.4%) and academic level 
(17.1%) of the mothers, and therefore the results related 
to these variables should be seen with caution (Table 3).

Table 3: Response rate for the variables studied.
Data Collected Data Response rate (%) Total
Newborn Data
Attendances per year* 10989 100.0 10989
Hospitalizations with data* 10911 99.3 10911
       Live births 6570 59.8
       Still births 4341 39.5
       Neonatal mortality  1295 29.8 4341
    Sex of the NB 10713 98.2 10911
Maternal data
Death of the Mother 10513 100.0 10513
Marital Status 1513 14.4 10513
            Academic Level 1795 17.1 10513
Service data
       Number of deliveries$ 10517 95.7 10989
NB: Newborn; *Neonatal Inpatient Unit, year 2012; $ number of deliveries with complete data

Table 4 presents the profile of newborns and 
mothers attended in Angola in 2012. Of the newborns, 
60.2% survived childbirth and 26% died in the early 
childhood period (up to the 27th day); 56% were delivered 

by caesarean section and 52.8% were male. It is claimed 
that in females the maturation of the fetal lung occurs 
earlier than in males, increasing in the latter the probability 
of the occurrence of asphyxia12 (Table 4). 

Table 4: Characteristics of newborns and mothers attended in Angola in 2012.
Characteristics n %
Newborns
Did not die during childbirth 6570 60.2
Died during childbirth (perinatal) 4341 39.8
Early infant death (neonatal)
No 959 74.0
Yes 336 26.0
Type of delivery
Normal 4630 44.0
C-section 5887 56.0
Sex
Female 5059 47.2
Male 5654 52.8

Median (p.25 - p.75)
Weight at birth (in g) 3150 (2650 - 3500)
Apgar 6 (3 - 7)
Fetal heart rate 130 (125 - 136)
Maturity in weeks 40 (40 - 40)

The median (25% and 75% percentiles) of birth 
weight in grams was 3150 (2650 - 3500), Apgar score was 
6 (3-7), fetal heart rate was 130 (125- 136), and 40 (40-40) 
weeks of maturity (Table 5).

There was no association between risk of neonatal 
death and sex (p= 0.500), birth weight in g (p= 0.760), 
fetal heart rate (p= 0.635) and neonatal maturity in weeks 
(p= 0.543).

For the factors related to the risk of neonatal infant 
death, the month of May was observed to present a higher 
risk of death during childbirth (281 deaths, 32.8% of 
the total born in this month) (Table 6). It was observed 
that neonatal deaths are related to Apgar score (p<0.001) 
and maturity (p<0.001), and those who died presented 
a median Apgar of 3 to 4 when compared to those who 
survived, with an Apgar of 6 (Table 6). 
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Table 5: Association between risk of infant death during childbirth and related factors. 
Characteristics             Survival of Newborns 

Alive n
 (%)

Deceased 
n(%)

p*

Sex
Females 3087 (61.1) 1967 (38.9) 0.500
Males 3412 (60.4) 2233 (39.6)
Type of Delivery
Normal 3039 (65.8) 1577 (34.2) <0.001
C-section 3394 (57.7) 2485 (42.3)
* Chi-square; ** Mann-Whitney; CI 95%: Confidence interval of 95%.

Table 6: Association between neonatal infant mortality and related factors. 
Characteristics              Survival of Newborns

Alive Deceased p*
Sex
Female 412 (77.8) 139 (25.2) 0.568
Male 537 (73.4) 195 (26.6)
Type of Delivery
Normal 409 (72.3) 157 (27.7) 0.262
C-section 535 (75.0) 178 (25.0)
Month
January - - <0.001
Febuary - -
March 215 (90.0) 24 (10.0)
April - -
May 576 (67.2) 281(32.8)
June 0 (0.0) 4 (100.0)
July 168 (86.1) 27 (13.9)
August - -
September - -
October - -
November - -
December - -

Median (CI95%) p**
Weight at birth (in g) 3010 (2800-3150) 3015 (2869,8–3220,2) 0.698
Apgar 6 (6-6) 4 (3-4) <0.001
Fetal Heart Rate 130 (130 -130) 130 (130 -130) 0.311
Maturity 40 (40-40) 40 (40-40) <0.001
* Chi-square; ** Mann-Whitney; CI 95%: Confidence interval of 95%.

 DISCUSSION
This Angolan study was carried out with the 

objective of analyzing the factors associated with mortality 
in the neonatal period, based on a public health policy 
focused on neonatal infant mortality, and it is possible to 
identify mother and newborn variables that increase the 
risk of death in this period. In 2012, 31,626 deliveries were 
performed at the maternity where data were collected. 
Of this total, 10,989 births were included in this study, 

representing the babies admitted to the Neonatology Unit.
As can be seen, the majority of the mothers assisted 

in this service live in matrimony (7.1%). Ribeiro et al.13 

suggest that the presence of a partner is an important 
psychosocial factor attributed to lower neonatal mortality 
due to the financial participation of the partner, as well as 
in the social acceptance of the mother and the newborn, 
bringing more support and encouraging the care needed 
for both.
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According to Abuqamar et al.14, the mother’s 

academic level is one of the variables that influence the 
neonatal mortality rate, since it is an indirect indicator of 
the socioeconomic status of the family and a predictor of 
risk for infant mortality. This data corroborates with the 
results of our study showing 14.7% of mothers with only 
first cycle education.

Considering maternal age, the results presented 
here show that the majority of the mothers (18.4%) who 
lost their children in the first month of life during the 
study period were between 25-29 years of age. However, 
according to Ribeiro et al.15, the maternal high-risk age 
groups for the neonate is below 15 or above 35 years. 
Data from the neonatology service from this maternity 
indicate that pregnant women aged 25 -29 have a high 
rate of eclampsia, a condition that can lead to the death 
of the newborn. Arterial hypertension and eclampsia are 
among the complaints reported by mothers upon entering 
the Emergency service.

Among the factors related to the risk of death of 
the infant during delivery, it is observed that the caesarean 
section delivery type (p <0.001) is associated with 
neonatal death (Table 5). In a study of caesarean sections 
and maternal and neonatal mortality rates, a statistically 
significant association between caesarean births and 
neonatal deaths (p <0.0001) in developing countries was 
also found16. According to the authors, this relationship 
was not found in developed countries. Analyzes regarding 
the type of delivery have generated controversy, but most 
of the literature indicates that in developing countries 
where the neonatal mortality rate is high, caesarean 
section results from conditions that predispose the fetus to 
fetal distress and infections, and consequently, to death17.

In May 2012 there were many hospitals in 
Angola without operative blocks, which resulted in 
all municipalities in Luanda transferring women in 
complicated labor (eg. bleeding, retroplacental hematoma, 
placenta praevia, eclampsia, prolonged labor, uterine 
atony). Many of these women came from the province of 
Bengo, passing through Catete, Viana, to Luanda where 
they finally found an operative block; in many cases, the 
product of conception was lost. With efforts made by 
the government, it was possible to reverse the situation. 
Currently, the municipality with the largest number of 
births in the study already has an operative block, as 
well as the re-opening of some hospitals, improvement 
in access, construction and equipping of new hospitals, 
including this one, which gained one more operating block 
and another yet to be inaugurated. Considering the Apgar, 
Li et al.18 also found a significant association between low 
Apgar scores (1-3) and neonatal mortality.

One of the limitations of this study was the use of 
data from medical records and death and birth records, 
which depend on the quality of their completion by 
professionals, entailing in the absence of data (ignored).

Other authors address the problem in terms of 
infant mortality and avoidability, reflections of health 
policies on infant mortality trends, prenatal care, impact 
of family health strategy on infant mortality rate and the 
identification of preventable causes that led to fetal and 
under-one mortalities. For its part, the World Health 
Organization also draws attention to the keys to neonatal 
survival19-22.

In the year 2000, the United Nations (UN), in 
analyzing the major world problems, established eight 
millennium development goals (MDGs), with MDG 
four being the reduction of child mortality, which aims 
to reduce by two thirds the child mortality rate between 
1990 and 2015. To achieve MDG four, rapid expansion 
of child health interventions in various countries is 
required. To support this process, in addition to increasing 
frequent monitoring, it is important to promote correct 
registration of death certificates, as well as to improve 
the root cause, strengthening national health information 
systems, allowing improvement in future estimates of 
infant mortality.

With these data, it will be possible to provide a 
framework of subsidies that help understand the risk 
factors associated with neonatal mortality and to suggest 
more favorable theoretical and professional positions to 
drastically reduce the very high rates of neonatal mortality 
in Angola. 

We emphasize the importance of studies focused 
on public health since it has the capacity to identify the 
sensitive points related to health policies and aim to 
incorporate viable solutions for the reduction of infant 
mortality in low income populations.

The present study had as limitations the studied 
period, which could have been greater, as well as the 
underreported data (missing information).

 CONCLUSION
This study suggests that the major risk factor 

for birth mortality in Luanda is the type of delivery 
(c-section) and that this data is not related to the age of the 
mother or to premature birth. We also found that there was 
higher mortality between May and July, during the period 
of lower rainfall index in the region. However, further 
studies are needed that may provide a logical framework 
and arguments for realistic policies to mitigate neonatal 
mortality.
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Resumo
Introdução: Um dos principais indicadores de saúde é a taxa de mortalidade infantil, 
que é uma métrica de condições de vida e desenvolvimento populacional. A redução 
da mortalidade neonatal requer um conhecimento adequado dos fatores reais em 
cada nível de atenção à saúde, de modo que os recursos maternos e humanos 
sejam eficientemente avaliados. Os países que deram atenção especial à melhoria 
dos serviços de saúde para todo o ciclo gravídico-puerperal atingiram a redução da 
mortalidade infantil, especialmente a mortalidade neonatal precoce. 
Objetivo: O presente estudo tem como objetivo descrever o perfil e analisar os fatores 
de risco associados à mortalidade neonatal em uma maternidade pública de nível 
terciário localizada em Luanda, Angola. 
Método: Trata-se de um estudo retrospectivo de corte transversal com abordagem 
quantitativa, utilizando dados secundários de base provincial em instrumentos de 
registro hospitalar e ministerial de janeiro a dezembro de 2012. 
Resultados: Os resultados mostram que os óbitos neonatais não são meras 
ocorrências, pois indicam falhas dos poderes políticos, de profissionais do sistema de 
saúde e das famílias. 
Conslusão: Este estudo sugere que o maior fator de risco para mortalidade ao 
nascimento em Luanda  é o tipo de parto (c-section) e que este dado não está 
relacionado com a idade da mãe ou com o nascimento prematuro. Identificamos 
também que houve maior mortalidade entre os meses de maio a julho, durante o 
período de menor índice de chuvas na região. No entanto, são necessários mais 
estudos que possam fornecer um quadro lógico e argumentos para políticas realistas 
para mitigar a mortalidade neonatal.
Palavras-chave: mortalidade neonatal, baixo peso de neonato, idade materna.


