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Abstract 
Objective: to calculate mortality rates on the first day of life from 2010 to 2015 in eight Brazilian Federative Units providing 

better quality information, to assess associated factors and to classify deaths by underlying causes and avoidability. Methods: 
this was a descriptive study; mortality rates were compared according to maternal and child characteristics; avoidability 
analysis used the ‘Brazilian list of avoidable causes of death’. Results: 21.6% (n=20,791) of all infant deaths occurred on 
the first day of life; the mortality rate reduced from 2.7 to 2.3 deaths/1,000 live births; rates were higher in live births with low 
birthweight and preterm births, and among babies born to mothers with no schooling; main causes of death were respiratory 
distress syndrome (8.9%) and extreme immaturity (5.2%); 66.3% of causes of death were avoidable. Conclusion: 2/3 of 
deaths on the first day of life could have been avoided with adequate care for women during pregnancy and delivery and 
adequate care for live births.
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Introduction

The infant mortality rate has declined sharply in 
the last three decades in most regions of the world.1,2  
However, in the same period, the reduction in neonatal 
mortality (deaths between zero and 27 days of life) has 
been slow, especially in early neonatal mortality (deaths 
between zero and six days of life). This reduction 
has occurred unevenly across countries according 
to their level of development.2 Between 1990 and 
2012, the neonatal mortality rate decreased by 65% 
in East Asia, while in sub-Saharan Africa and Oceania, 
it decreased by only 28% and 17%, respectively.3 The 
causes of neonatal death vary according to the level 
of the infant mortality rate. In countries with higher 
mortality rates, half of neonatal deaths are caused 
by infections, whereas in countries with lower rates, 
prematurity and congenital malformations are the 
major causes of death.1

In Brazil, the decrease observed in infant mortality 
in recent decades has been accompanied by a slow 
reduction in neonatal mortality and an increase in 
preterm births.4-6 Currently, infant mortality is mainly 
comprised of early neonatal mortality.7 The 'Born 
in Brazil' survey, a national hospital database study 
of puerperal women and their newborn babies, 
conducted between 2011 and 2012, identified a 
neonatal mortality rate of 11.1 deaths/1,000 live births 
(LB), with the highest rates being found in the country’s 
North and Northeast regions. Prematurity and low birth 
weight were the main characteristics associated with 
neonatal deaths in Brazil.8

The day on which birth occurs, as well as being 
biologically relevant, is the most risky day for survival. 
Although substantial progress has been made in other 
areas of child health, the neonatal period, particularly 
the first day of life, has been relatively neglected in 
many regions of the world. Risk of death in this most 
vulnerable period of life is 30 times higher in low-
income countries, in comparison to high-income 
countries.9 Deaths on the first day of life account for 
25 to 45% of deaths in the neonatal period.10 In Brazil, 
approximately a quarter of infant deaths happen on 

the first day of life.7 These deaths can be the target of 
interventions and their prevention consists of access to 
high-quality care in the prenatal period, during delivery 
and immediately after birth.1

Epidemiological studies on mortality in the first day 
of life are necessary to understand the preventability of 
these deaths and to improve early neonatal mortality 
indicators in Brazil. The main objectives of this study 
were to calculate mortality rates on the first day of 
life from 2010 to 2015 in eight Brazilian Federation 
Units providing best quality information, to analyze 
associated factors and to describe causes of death 
according to underlying cause and avoidability.

Methods

This was a descriptive study, using secondary data 
from the Mortality Information System (SIM) and the 
Live Birth Information System (SINASC) provided by 
the Brazilian Ministry of Health through the Brazilian 
National Health System Information Technology 
Department (DATASUS) and accessed in 2017.

The data retrieved corresponds to infant deaths 
occurring between 2010 and 2015 in seven Brazilian 
states (Espírito Santo, Rio de Janeiro, São Paulo, 
Paraná, Santa Catarina, Rio Grande do Sul, Mato 
Grosso do Sul) and the Federal District. This vital 
information is considered to be adequate according 
to Inter-Agency Health Information System (RIPSA) 
criteria, and the infant mortality rate can be calculated 
without the need to correct data  provided by SIM and 
SINASC, owing to the method used for active tracing 
of deaths and births.11 The period selected for analysis 
can be justified by the fact that Death Certificate and 
Live Birth Certifcate forms underwent a process of 
change between 2007 and 2009. With effect from 2010, 
progress with data coverage and quality of data can be 
seen, especially regarding causes of death.12 The data 
were therefore selected with the aim of presenting the 
best quality available information on deaths and births 
occurring in Brazil.

Underlying causes of death on the first day of 
life were described according to the International 
Statistical Classification of Diseases and Related 
Health Problems (ICD - 10th Edition (ICD-10). For 
the analysis of death preventability we used the 
'Brazilian list of causes of avoidable deaths by SUS 
interventions in children under five years old.'13 As 

In Brazil, approximately a quarter of 
infant deaths happen on the first day 
of life.
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the frequency of underlying causes of death did not 
vary between 2010 and 2015, the analyses of causes 
of death and preventability were presented for the 
total of deaths occurring in the period considered. 
Analysis of preventability of deaths according to birth 
weight categories was also performed.

The variables relating to live births (LB) and 
childbirth were:
- Sex (male; female); 
- Ethnicity/skin color (white; black; Asian; brown; 

indigenous)
- Multiple pregnancy (yes; no);
- Type of delivery (vaginal, cesarean section); 
- Birth weight (in grams: <1,500; 1,500-2,499; ≥ 

2,500);
- Gestational age in weeks: pre-term, <37; term, 37-41; 

post-term ≥42). 
The variables relating to the mother were:

- Age (in years: <20; 20-29; ≥30); 
- Education level (in years of completed study: no 

schooling; 1-3; 4-7; 8-11; ≥12 years).
We calculated the mortality rates for the first day of 

life (number of deaths occurring on the first day of life, 
by 1,000 LB, by place and year) and the proportion 
of deaths on the first day of life in relation to deaths of 
under one-year-olds in the period between 2010 and 
2015, for the eight Federative Units (FUs) selected. 
Percentage variation of mortality rates on the first day 
of life for each FU over the period was calculated in 
the following way: 

[final mortality rate - initial mortality rate]
initial mortality rate) x 100

Time trend analyses were performed using linear 
regression, after verification of non-correlation 
between the standard errors over time, using Breusch 
Godfrey’s chi-squared test. In the simple linear 
regression analysis, mortality rates were considered to 
be a dependent variable and the year was considered 
to be an independent variable.

Mortality rates for the first day of life were compared 
in relative terms (relative risk, RR) and absolute 
terms (attributable risk, AR, absolute difference 
between rates), according to the characteristics of 
live births, childbirths and the mothers of the newborn 
in the period studied. Association between these 
characteristics and death on the first day of life was 

verified by means of statistical tests based on Pearson's 
chi-squared test. 

The project was carried out in accordance with the 
ethical principles defined in National Health Council 
(CNS) Resolution No. 466 dated 12 December 2012.

Results

Between 2010 and 2015, there were 96,170 infant 
deaths in the eight Federal Units selected. The infant 
mortality rate reduced by 13% in the period, falling 
from 12.7 deaths/1,000 LB to 11.0 deaths/1,000 LB 
(p<0.001). Of the total number of infant deaths, 
20,791 (21.6%) occurred on the first day of life. 
Considering the total study period, the mortality rate on 
the first day of life was of 2.5/1,000 LB, varying between 
2.7 deaths/1,000 LB in 2010 and 2.3 deaths/1,000 LB 
in 2015 (p=0.009) (Table 1).

Between 2010 and 2015, while Mato Grosso do Sul 
state and the Federal District had the highest mortality 
rates on the first day of life (both with 3.4 deaths per 
1,000 LB), Rio Grande do Sul reported the lowest rate 
(2.3/1,000 LB). With the exception of Santa Catarina 
state, the other states analyzed showed a reduction in 
the death rate on the first day of life over the period, in 
particular the state of Paraná (p=0.016) and the state 
of Mato Grosso do Sul (p=0.002), where the mortality 
rates on the first day of life reduced by 29% and 28%, 
respectively (Table 2).

Live births with greatest risk of dying on the first day 
of life were those of the male sex, indigenous ethnicity/
skin color, multiple pregnancies, vaginal birth, birth 
weight <1,500g, infants born preterm, children of 
adolescent mothers and children of mothers with no 
schooling (Table 3).

Standing out among the 20 major causes of death 
on the first day of life, was neonatal respiratory distress 
syndrome (8.9%), followed by extreme immaturity 
(gestational age <28 weeks) (5.2%) and very low birth 
weight (<1,000g) (5.2%) (Table 4).

The majority of causes of death on the first day of 
life (66.3%) were considered to be avoidable causes. 
40.8% of these deaths could have been avoided through 
adequate care of the pregnant woman, 13.3% through 
adequate care of the fetus and the newborn baby, 12.1% 
through adequate care of women during childbirth 
and 0.1% through appropriate diagnosis, treatment 
and health promotion actions. 33.5% of deaths did 
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Table 1 – Number, proportion and rate of infant deaths on the first day of life, in eight selected Brazilian 
Federative Unitsa 2010-2015

Indicator 2010 2011 2012 2013 2014 2015 2010-2015

Number of deaths in children younger than 1 year old 16,188 16,233 16,110 15,855 16,119 15,665 96,170

Number of LBb 1,322,755 1,347,588 1,359,709 1,362,801 1,401,060 1,424,720 8,218,633

Infant mortality rate/1,000 LBb 12.7 12.0 11.8 11.6 11.5 11.0 11.7

Number of deaths on the 1st day of life 3,600 3,579 3,385 3,386 3,558 3,283 20,791

Proportion (%) of deaths on 1st day of life 22.2 22.0 21.0 21.4 22.0 20.9 21.6

Mortality rate on the 1st day of life/1,000 LBb 2.7 2.6 2.5 2.5 2.5 2.3 2.5

a) Espírito Santo, Rio de Janeiro, São Paulo, Paraná, Santa Catarina, Rio Grande do Sul, Mato Grosso do Sul and the Federal District.
b) LB: live births.
Sources: Brazilian Live Birth Information System (SINASC), 2010-2015; Mortality Information System (SIM), 2010-2015.

Table 2 – Mortality rates on the first day of life, in eight selected Brazilian Federative Units, 2010-2015

Federative Unit
Mortality rate on the first day of life/1,000 LBa

2010 2011 2012 2013 2014 2015 2010-2015 Mudança no período b Valor de pc

Espírito Santo 3.0 2.7 2.6 2.4 2.7 2.7 2.7 -9% 0.349

Rio de Janeiro 2.9 2.9 2.5 2.5 2.7 2.3 2.6 -23% 0.059

São Paulo 2.5 2.4 2.4 2.4 2.4 2.2 2.4 -12% 0.048

Paraná 3.1 2.8 2.7 2.6 2.7 2.2 2.7 -29% 0.016

Santa Catarina 2.4 3.0 2.5 2.6 2.7 2.5 2.6 5% 0.888

Rio Grande do Sul 2.4 2.5 2.1 2.2 2.3 2.1 2.3 -10% 0.158

Mato Grosso do Sul 4.1 3.7 3.4 3.2 3.1 3.0 3.4 -28% 0.002

Federal District 3.7 3.1 3.2 3.2 3.7 3.4 3.4 -6% 0.909

a) LB: live births.
b) Percentage change in the mortality rate on the first day of life, between 2010 and 2015.
c) P-value for linear trend - Wald test.
Sources: Brazilian Live Birth Information System (SINASC), 2010-2015; Mortality Information System (SIM), 2010-2015.

not have clear avoidable causes and ill-defined causes 
of death corresponded to 0.2% of the total number 
of causes of death on the first day of life. The Federal 
District had the highest percentage of causes of deaths 
reducible by adequate care of pregnant women 
(51.8%) and a lower frequency of deaths reducible 
by adequate care of women during child delivery 
(8.5%). Santa Catarina and São Paulo states had the 
highest frequency of deaths reducible by adequate care 
of the fetus and newborn baby (16.4% and 16.1%, 
respectively). Regarding the top 20 causes of death, 
14 were preventable causes: nine were attributed to 
other causes reducible by adequate care of pregnant 
women; three were causes reducible by adequate 
care of the fetus and the newborn baby; and two were 
causes reducible by adequate care of women during 
childbirth. The other six were not clearly preventable 
causes (Table 4).

Analysis of avoidable causes by categories of birth 
weight showed that in those weighing less than 1,500g, 
most deaths were reducible by adequate care for 
pregnant women (56.3%), while in the 1,500-2,499g 
and ≥2,500g weight ranges, the category of other not 
clearly avoidable causes was predominant (61.0% and 
44.2%, respectively). It is possible that about one in 
four deaths with birthweight ≥2,500g (26.3%) could 
have been reduced by adequate care for women during 
childbirth (Table 5).

Discussion 

In our study, one fifth of all infant deaths occurred 
on the first day of life. The majority of FUs selected 
for the study showed a reduction in the rate of deaths 
on the first day of life in the period between 2010 
and 2015. Mortality rates on the first day of life were 
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Table 3 – Number and rate of deaths on the first day of life, according to live birth, delivery and mothers’ 
characteristics, in eight selected Federative Units,a 2010-2015

Characteristics of LBb and delivery
2010-2015

nc LBb Rated Relative risk pe Attributable risk

Sex 20,637 <0.001

Male 11,454 4,209,135 2.7 1.18 (1.15;1.22) 0.4

Female 9,183 4,008,464 2.3 1.00 (reference)

Ethnicity/skin color 19,310 <0.001

Black 531 392,374 1.4 0.50 (0.46;0.55) -1.3

Asian 34 29,189 1.2 0.43 (0.31;0.60) -1.5

Brown 4,984 2,508,899 2.0 0.74 (0.71;0.76) -0.7

Indigenous 108 28,919 3.7 1.40 (1.15;1.68) 1.1

White 13,653 5,095,435 2.7 1.00 (reference)

Multiple Pregnancy 19,957 <0.001

Yes 2,516 184,850 13.6 6.26 (6.00;6.53) 11.4

No 17,441 8,027,587 2.2 1.00 (reference)

Type of delivery 19,886 <0.001

Cesarean section 8,361 4,985,021 1.7 0.46 (0.45;0.48) -1.9

Vaginal delivery 11,525 3,226,968 3.6 1.00 (reference)

Birth weight (in grams) 19,775 <0.001

<1,500 12,579 115,110 109.3 227.50 (219.32;235.99) 108.8

1,500-2,499 3,603 620,557 5.8 12.08 (11.54;12.65) 5.3

≥2,500 3,593 7,480,349 0.5 1.00 (reference)

Gestational age (in weeks) 19,237 <0.001

<37 15,743 865,195 18.2 37.87 (36.50;39.30) 17.7

37-41 3,416 7,110,518 0.5 1.00 (reference)

≥42 78 151,969 0.5 1.06 (0.85;1.33) 0.0

Mother's age (in years) 19,298 <0.001

<19 4,310 1,318,618 3.3 1.47 (1.41;1.52) 1.1

≥30 6,006 2,858,240 2.1 0.94 (0.91;0.97) -0.1

20-29 8,982 4,041,617 2.2 1.00 (reference)

Maternal education level (in years of schooling)f 18,014

No schooling 591 21,616 23.7 17.10 (15.66;18.67) 25.7

1-3 753 188,274 4.0 2.50 (2.30;2.71) 2.4

4-7 4,398 1,506,753 2.9 1.82 (1.74;1.91) 1.3

8-11 9,520 4,710,602 2.0 1.26 (1.21;1.32) 0.4

≥12 2,752 1,720,840 1.6 1.00 (reference)

Total 20,791 8,218,633 2.5

a) Espírito Santo, Rio de Janeiro, São Paulo, Paraná, Santa Catarina, Rio Grande do Sul, Mato Grosso do Sul and Federal District.
b) LB: live births.
c) Number of deaths on the first day of life.
d) Mortality rate on the first day of life, calculated in each category of the analyzed variables: number of deaths in the numerator divided by the number of LB x 1,000. 
e) P-value - Pearson's chi-squared test.
f) Variable with the highest percentage of missing information (13.4%).
Sources: Brazilian Live Birth Information System (SINASC), 2010-2015; Mortality Information System (SIM), 2010-2015.
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Table 4 – 20 main causes of deaths on the first day of life according to ICD-10 classificationa, in eight selected 
Brazilian Federative Units,b 2010-2015

Position ICD-10 
codea Name of the cause of death N (% of the total number of 

deaths on the first day of life)
Preventable 

causesc

1 P22.0 Respiratory distress syndrome of newborn 1,856 (8.9) 1

2 P07.2 Extreme immaturity of newborn 1,087 (5.2) 1

3 P07.0 Extremely low birth weight newborn 1,074 (5.2) 1

4 Q00.0 Anencephaly 819 (3.9) 4

5 P01.1 Fetus and newborn affected by premature rupture of membranes 757 (3.6) 1

6 P21.9 Asphyxia at birth, unspecified 754 (3.6) 2

7 P02.1 Fetus and newborn affected by other forms of placental 
separation and hemorrhage 742 (3.6) 4

8 P28.0 Primary atelectasis of newborn 615 (3.0) 3

9 Q89.7 Multiple congenital malformations, not classified elsewhere 606 (2.9) 4

10 Q33.6 Congenital hypoplasia and dysplasia of lung 541 (2.6) 4

11 P00.1 Fetus and newborn affected by maternal renal and urinary tract diseases 471 (2.3) 1

12 P02.7 Fetus and newborn affected by chorioamnionitis 458 (2.2) 4

13 P07.3 Preterm (premature) newborn (other) 452 (2.2) 1

14 P00.0 Fetus and newborn affected by maternal hypertensive disorders 446 (2.1) 1

15 P01.5 Fetus and newborn affected by multiple pregnancy 437 (2.1) 1

16 P20.9 Intrauterine hypoxia, unspecified 435 (2.1) 2

17 P36.9 Bacterial sepsis of newborn, unspecified 430 (2.1) 3

18 P01.0 Fetus and newborn affected by incompetent cervix 406 (1.9) 1

19 Q89.9 Congenital malformations, unspecified 396 (1.9) 4

20 P96.9 Condition originating in the perinatal period, unspecified 368 (1.8) 3

a) CID-10:  International Statistical Classification of Diseases and Related Health Problems– 10th edition.
b) Espírito Santo, Rio de Janeiro, São Paulo, Paraná, Santa Catarina, Rio Grande do Sul, Mato Grosso do Sul and Federal District.
c) List of causes of avoidable deaths in children under five years old:13

1= Reducible by adequate care for pregnant women.
2= Reducible by adequate care for women during childbirth.
3= Reducible by adequate care for the newborn.
4= Other causes (not clearly preventable).
Source: Mortality Information System (SIM), 2010 -2015.

Table 5 – Classification of underlying causes of death on the first day of life according to Brazilian list of 
avoidable causes of death,a by birth weight categories, in eight selected Brazilian Federative Units,b 
2010-2015

Preventability
Birth weight (in grams)

<1,500
%

1,500-2,499
%

≥2,500
%

Reducible by adequate care for pregnant women 56.3 17.6 12.0

Reducible by adequate care for women during childbirth 8.8 8.2 26.3

Reducible by adequate care for the fetus and newborn 12.1 12.9 16.5

Reducible by appropriate health promotion actions, together with appropriate health care actions – 0.1 0.3

Reducible by adequate diagnosis and treatment – – –

Other causes (Not clearly avoidable) 22.7 61.0 44.2

Underlying causes of death 0.1 0.1 0.7

a) List of causes of avoidable deaths in children under five years old.13

b) Espírito Santo, Rio de Janeiro, São Paulo, Paraná, Santa Catarina, Rio Grande do Sul, Mato Grosso do Sul and Federal District.
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higher for live births among babies of the male sex, 
of indigenous ethnicity/skin color, from multiple 
pregnancies, with birth weight below 1,500 g, born 
preterm, babies of adolescent mothers and babies of 
women with no schooling. The majority of causes of 
death on the first day of life were considered avoidable. 
The three major causes of death were respiratory 
distress syndrome, extreme immaturity and very low 
birthweight. These are considered to be causes that 
can be avoided when adequate care is provided to 
pregnant women.

The downward trend in infant mortality observed in 
this study highlights Brazil’s commitment to achieving 
the fourth Millennium Development Goal of reducing 
infant mortality. Brazil achieved half the target set (15.7 
deaths per 1,000 LB) before the 2015 deadline.14  In 
the period from 2000 to 2010, the infant mortality rate 
in the country fell from 26.6 to 16.2 deaths per 1,000 
LB; the country’s Northeast and North regions  had the 
highest rates of infant mortality reduction (5.9% and 
4.2% per year, respectively), contributing to reducing 
the amplitude of the differences in mortality between the 
major regions of the country.11  Different circumstances 
and interventions conducted within the framework of the 
public sector have contributed to the progress in child 
survival observed in Brazil in recent decades. These 
include: (i) the universalization of medical assistance 
provided by the Brazilian National Health System, 
with a decrease in the inequalities in access to and 
coverage of SUS; (ii) socioeconomic and demographic 
changes; (iii) conditional cash transfer programs; (iv) 
improvements in sanitation conditions; (v) breastfeeding 
and immunization promotion programs; and (vi) the 
implementation of many national and state programs 
to improve infant health and nutrition.5,6

In Brazil as a whole, neonatal mortality has been the 
form of infant mortality showing the lowest reduction. 
Similarly, in recent decades an increase in the proportion 
of early neonatal mortality has been observed.6,7  In  
2015, 70% of infant deaths occurred in the neonatal 
period and 54% of these deaths occurred in the first 
seven days of life.5 The 'Born in Brazil’ survey revealed 
that the highest neonatal mortality rates related to the 
North and Northeast regions, while the lowest rates were 
observed in the South, Southeast and Midwest regions.8 
The challenge of reducing neonatal mortality remains, 
especially early neonatal mortality, and this requires a 
specific approach to regional inequalities. 	

The mortality rate on the first day of life shows 
slight regional variation within the country. Analysis 
carried out by the Ministry of Health on information 
for the period 2000 to 2010, showed an increasing 
trend in these deaths in Northeast region (from 23% 
in 2004 to 28% in 2010) and a reducing trend in the 
Southeast region (from 27% in 2000 to 24% in 2010).15 
The downward trend observed in the Southeast was 
confirmed in the period we analyzed in our study, with 
the largest reduction in the mortality rate being found 
in the state of Rio de Janeiro. In our study, the mortality 
rate on the first day of life was 2.5/1,000 LB. This is 
lower than the average rate for Latin America and the 
Caribbean (3.2/1,000 LB in 2010) and higher than 
the rate found in high-income countries (1.6/1,000 
LB in 2013).9

We found a higher rate of death on the first day of 
life in preterm LB infants with birth weight <1,500g. 
This finding corroborates evidence from a study 
conducted in the southern region of the municipality 
of São Paulo in 2001, which reported risk of death on 
the first day of life five times higher in infants with birth 
weight <1,000g than among infants weighing 1,000g 
to 1,499g, and that approximately 40% of extreme 
preterm babies died before completing one day of life.16

In the FUs included in our study, 18.2% of deaths on 
the first day of life occurred in LB weighing ≥2,500g 
and in 17.8% of babies born at full term. These figures 
are similar to those reported by the Brazilian Ministry 
of Health for the year 2010.15  While in poor countries, 
the most frequent causes of mortality in full term LB 
within the first seven days of life are obstetric infections, 
trauma and asphyxia, in middle- and high-income 
countries the main causes of mortality are sudden 
infant death syndrome and congenital malformations, 
including congenital heart defects.17,18 In LB with 
greater Viability – this being a concept related to 
greater probability of existence outside the uterus, 
not limited to a few hours but potentially possible for 
months and even years,19 mortality rates are associated 
with poor access to health care, which complicates the 
implementation of timely interventions in the period 
pre- and post-natal.8

The mortality rate on the first day of life was higher 
among boys, infants from multiple pregnancies and 
those of indigenous ethnicity/skin color. Other studies 
conducted in different Brazilian regions also found 
a higher risk of death on the first day of life and in 
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the neonatal period among boys.15,20  This finding 
can be explained by greater frequency of congenital 
anomalies, low Apgar score at 5 minutes of life, greater 
need for mechanical ventilation and respiratory distress 
syndrome in boys when compared to girls.21 The greater 
risk of death in infants from multiple pregnancies, 
compared to infants of single pregnancies, as well as 
higher rates of preterm births and low birth weight, 
and a higher number of complications in pregnancy 
and childbirth, has also been reported in previous 
studies.22,23 Our study found higher mortality rates on 
the first day of life among indigenous children. This 
finding is in keeping with reports found in previous 
studies, according to which higher early and late 
neonatal mortality rates were found in LB with this 
ethnicity/skin color for Brazil as a whole. The higher 
rates found among indigenous peoples are probably 
related to poorer living conditions and problems in 
accessing prenatal and childbirth care, in comparison 
to non-indigenous populations in Brazil.24

We found that the rate of death on the first day 
of life was higher among infants delivered via the 
vagina born to adolescent mothers and women with 
no schooling. Other studies have demonstrated the 
protective effect of cesarean sections against neonatal 
death in infants with extremely low birth weight,16 
increased survival of premature infants born at 22 to 
24 weeks,25 and reduced the probability of low Apgar 
scores at 5 minutes of life in live births from multiple 
pregnancies with planned cesarean delivery versus 
vaginal delivery.26 However, the high rate of cesarean 
sections evidenced in Brazil is responsible for the 
epidemic of preterm births, in particular late preterm 
newborn babies, which implies an excessive number 
of children at greater risk of morbidity and death in the 
short term and a greater risk of development problems 
in the long term.27 Greater risk of neonatal death in 
children born to adolescent mothers and mothers with 
low schooling has been reported in other studies.28

The main underlying causes of death on the first 
day of life found in our study were respiratory distress 
syndrome, extreme immaturity and very low birth 
weight, associated with or resulting from prematurity. 
In the 'Born in Brazil' survey, prematurity accounted for 
about one third of cases of neonatal deaths, followed 
by congenital malformations (23%) and infections 
(19%).8 Research conducted in the municipality 
of São Luís, capital of the state of Maranhão, on all 

neonatal deaths between 2012 and 2014, found that 
the most frequent causes of death were respiratory 
causes (32.3%), sepsis (24.4%) and congenital 
malformations (8.0%).29 The frequency of specific 
causes of neonatal death varies between contexts 
with different rates of infant mortality; therefore the 
findings of our research coincide with the profile of 
causes of neonatal death reported in countries with 
neonatal mortality rates lower than 15/1,000 LB, where 
the major causes of neonatal deaths are prematurity, 
asphyxia at birth and congenital causes.3

There was a high proportion of deaths on the first 
day of life that could have been prevented through (i) 
adequate care for pregnant women during the prenatal 
period and child delivery, and (ii) appropriate care for 
the fetus and newborn baby, indicating a need to improve 
the care offered to both mothers and babies. A study that 
analyzed data from health surveys in nine Latin American/
Caribbean, African and Asian countries reported that 
four or more prenatal care sessions decreased by 
approximately 30% the chances of death on the first day 
of life (adjusted OR=0.71 95%CI 0.52; 0.98).30

In our study, analysis of preventability according 
to birth weight categories found a high proportion of 
deaths in the ≥2,500g weight range that could have been 
avoided by adequate care for women during childbirth. 
In Brazil, failure to use good practices immediately 
prior to labor, during labor and delivery increases the 
risk of babies dying.8 Adequate care for women during 
childbirth and adequate care for the fetus and the 
newborn baby is necessary to mitigate the difficulties 
related to the transition to extra uterine life, facilitating 
cardiorespiratory adaptation, achieving clinical stability 
and reducing the mortality rate on the first day of life.3,30

Some limitations of this study should be highlighted. 
Results from secondary data retrieved from health 
information systems are subject to the limitations of 
the quality of the information held on the records 
available. However, we believe that this weakness was 
mitigated by opting to use the records of FUs having 
the best and most complete data on infant deaths 
in Brazil. In this descriptive study, we did not pair 
the data with live birth information system data. As 
a consequence, our bivariate analyses could not be 
controlled for potential confounding factors. We also 
did not investigate cases of deaths, and therefore there 
may have been inaccuracies related to the coding of 
underlying causes of death. The absence of variables 
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related to the place of occurrence of birth and death 
prevented analysis of access to and quality of services 
provided. Finally, our study only included FUs that have 
good quality information. For this reason, our results 
cannot be extrapolated for Brazil as a whole. 

Mortality rates on the first day of life were higher 
among live births whose mother’s had unfavorable 
characteristics and among babies born with low birth 
weight, preterm infants and children of mothers with no 
schooling. The main underlying causes of death were 
infant respiratory distress syndrome, extreme immaturity 
and very low birth weight. These are considered to 
avoidable through adequate care for pregnant women 
and newborn babies, suggesting problems in health 
service access, coverage and/or quality of care provided. 
Analysis of the preventability of deaths due to specific 
causes is an important resource for assessing the 
effectiveness of maternal and child health services, as 
well provideing estimates that assist in decision-making 
and planning of public policies. We believe that quality 
prenatal care and adequate care at birth and for the 
newborn can avoid most deaths on the first day of life.

Acknowledgments 

We thank the Coordination for the Improvement of 
Higher Level Personnel (CAPES) /Ministry of Education, 
the São Paulo State Foundation for Research Support 
(FAPESP) and the National Council for Scientific 
and Technological Development (CNPq) /Ministry 
of Science, Technology and Innovation (MCTI), for 
supporting our study.

Authors' contributions 

Matijasevich A, Maranhão AGK, Teixeira JAM and 
Araujo WRM participated in the conception and 
design of the study, analysis and interpretation of the 
results, writing and critical review of the manuscript. 
Cortez-Escalante JJ and Rezende LFM contributed to 
data analysis and interpretation, writing and critical 
review of the manuscript. All the authors have 
approved the final version and declared themselves 
to be responsible for all aspects of the study, ensuring 
its accuracy and integrity.

1.	 Liu L, Oza S, Hogan D, Perin J, Rudan I, Lawn JE, 
et al. Global, regional, and national causes of child 
mortality in 2000-13, with projections to inform 
post-2015 priorities: an updated systematic analysis. 
Lancet. 2015 Jan-Feb;385(9966):430-40. doi: 
10.1016/S0140-6736(14)61698-6

2.	 Hug L, Sharrow D, You D. Levels & trends in child 
mortality: report 2017. Estimates developed by the 
UN Inter-agency Group for Child Mortality Estimation 
[Internet]. 2017. Baltimore: Popline.org; 2017 [cited 
2018 Jan 9]. Available in: https://www.popline.org/
node/671957

3.	 Lawn JE, Blencowe H, Oza S, You D, Lee AC, Waiswa P, 
et al. Every newborn: progress, priorities, and potential 
beyond survival. Lancet. 2014 Jul;384(9938):189-205. 
doi: 10.1016/S0140-6736(14)60496-7

4.	 França EB, Lansky S, Rego MAS, Malta DC, França 
JS, Teixeira R et al. Leading causes of child mortality 
in Brazil, in 1990 and 2015: estimates from the 
Global Burden of Disease study. Rev Bras Epidemiol. 
2017 May;20(Suppl 1):46-60. doi: 10.1590/1980-
5497201700050005

5.	 Leal MDC, Szwarcwald CL, Almeida PVB, Aquino 
EML, Barreto ML, Barros F, et al. Reproductive, 

maternal, neonatal and child health in the 30 years 
since the creation of the Unifed Health System (SUS). 
Ciên Saúde Colet. 2018 Jun;23(6):1915-28. doi: 
10.1590/1413-81232018236.03942018 

6.	 Victora CG, Aquino EM, Carmo Leal M, Monteiro CA, 
Barros FC, Szwarcwald CL. Maternal and child health 
in Brazil: progress and challenges. Lancet. 2011 
May-Jun;377(9780):1863-76. doi: 10.1016/S0140-
6736(11)60138-4

7.	 Maranhão AGK, Vasconcelos AMN, Zoca B, Porto 
D, Lecca RCR. Mortalidade infantil no Brasil. In: 
Ministério da Saúde (BR). Secretaria de Vigilância 
em Saúde. Departamento de Análise de Situação 
em Saúde. Saúde Brasil 2013. Uma análise da 
situação da saúde e das doenças transmissíveis 
relacionadas à pobreza [Internet]. Brasília: 
Ministério da Saúde; 2014 [citado 2018 nov 26].  
p. 67-80. Disponível em: http://bvsms.saude.gov.
br/bvs/publicacoes/saude_brasil_2013_analise_
situacao_saude.pdf

8.	 Lansky S, Lima Friche AA, Silva AA, Campos D, 
Azevedo Bittencourt SD, Carvalho ML, et al. Birth 
in Brazil survey: neonatal mortality, pregnancy and 
childbirth quality of care. Cad Saúde Pública. 2014 
Aug;30(Suppl 1):S1-15. 

References



10 Epidemiol. Serv. Saude, Brasília, 28(1):e2018132, 2019

Mortality on the first day of life

9.	 Oza S, Cousens SN, Lawn JE. Estimation of daily 
risk of neonatal death, including the day of birth, 
in 186 countries in 2013: a vital-registration 
and modelling-based study. Lancet Glob Health. 
2014 Nov;2(11):e635-44. doi: 10.1016/S2214-
109X(14)70309-2

10.	Baqui AH, Mitra DK, Begum N, Hurt L, Soremekun S, 
Edmond K, et al. Neonatal mortality within 24 hours of 
birth in six low-and lower-middle-income countries. 
Bull World Health Organ. 2016 Oct;94(10):752-8B. 
doi: 10.2471/BLT.15.160945

11.	Szwarcwald CL, Frias PG,  Souza Júnior PRB, Silva 
Almeida W, Morais Neto OL. Correction of vital 
statistics based on a proactive search of deaths and 
live births; evidence from a study of the North and 
Northeast regions of Brazil. Popul Health Metro. 2014 
Jun;12:16. doi: 10.1186/1478-7954-12-16

12.	Ministério da Saúde (BR). Sistema de Informações 
sobre Mortalidade – SIM, consolidação da base de 
dados de 2011 [Internet]. Brasília: Ministério da 
Saúde; 2012 [citado 2018 jan 9]. 12 p. Disponível 
em: http://tabnet.datasus.gov.br/cgi/sim/Consolida_
Sim_2011.pdf

13.	Malta DC, Sardinha LMV, Moura L, Lansky S, Leal MC, 
Szwarcwald CL, et al. Atualização da lista de causas de 
mortes evitáveis por intervenções do Sistema Único 
de Saúde do Brasil. Epidemiol Serv Saúde. 2010 out-
dez;19(2):173-6.

14.	Objetivos do milênio Brasil [Internet]. 2015. 
Brasília: Governo Federal; 2015 [citado 2018 fev 28]. 
Disponível em: http://www.odmbrasil.gov.br/o-brasil-
e-os-odm

15.	Maranhão AGK, Vasconcelos AMN, Porto D, França 
E. Mortalidade infantil no Brasil: tendências, 
componentes e causas de morte no período de 2000 
a 2010. In: Ministério da Saúde (BR). Secretaria de 
Vigilância em Saúde. Departamento de Análise de 
Situação de Saúde. Saúde Brasil 2011: uma análise 
da situação de saúde e a vigilância da saúde da 
mulher [Internet]. Brasília: Ministério da Saúde; 
2012 [citado 2018 nov 26]. p. 165-82. Disponível 
em: http://bvsms.saude.gov.br/bvs/publicacoes/
saude_brasil_2011.pdf

16.	Almeida MF, Alencar GP, Schoeps D, Novaes HMD, 
Campbell O, Rodrigues LC. Sobrevida e fatores de 
risco para mortalidade neonatal em uma coorte 
de nascidos vivos de muito baixo peso ao nascer, 
na Região Sul do Município de São Paulo, Brasil. 
Cad Saúde Pública. 2011 jun;27(6):1088-198. doi: 
10.1590/S0102-311X2011,000600006

17.	Engmann C, Garces A, Jehan I, Ditekemena J, Phiri M, 
Mazariegos M, et al. Causes of community stillbirths 
and early neonatal deaths in low-income countries 
using verbal autopsy: an international, multicentre 
study. J Perinatol. 2012 Aug;32(8):585-92. doi: 
10.1038/jp.2011.154

18.	Bairoliya N, Fink G. Causes of death and infant 
mortality rates among full-term births in the United 
States, between 2010 and 2012: an observational 
study. PLoS Med. 2018 Mar;15(3):e1002531. doi: 
10.1371/journal.pmed.1002531

19.	Pignotti MS. The definition of human viability: 
a historical perspective. Acta Paediatr. 
2010 Jan;99(1):33-6. doi: 10.1111/j.1651-
2227.2009.01524.x

20.	 Feitosa AC, Santos EFS, Ramos JLS, Bezerra IMP, 
Nascimento VG, Macedo CC, et al. Fatores associados à 
mortalidade infantil na região metropolitana de Cariri, 
Ceará, Brasil. Rev Bras Crescimento Desenvolv Hum. 
2015;25(2):224-29. doi: 10.7322/JHGD.103019

21.	Alkema L, Chao F, You D, Pedersen J, Sawyer CC. 
National, regional, and global sex ratios of infant, 
child, and under-5 mortality and identification 
of countries with outlying ratios: a systematic 
assessment. Lancet. 2014 Sep;2(9):e521-30. doi: 
10.1016/S2214-109X(14)70280-3

22.	Miyahara R, Jasseh M, Mackenzie GA, Bottomley 
C, Hossain MJ, Greenwood BM, et al. The large 
contribution of twins to neonatal and post-neonatal 
mortality in The Gambia, a 5-year prospective study. 
BMC Pediatr. 2016 Mar;16(1):39. doi: 10.1186/
s12887-016-0573-2

23.	Bellizzi S, Sobel H, Betran AP, Temmerman M. Early 
neonatal mortality in twin pregnancy: Findings from 
60 low-and middle-income countries. J Glob Health.  
2018 Jun;8(1):010404. doi: 10.7189/jogh.08.010404

24.	Caldas ADR, Santos RV, Borges GM, Valente JG, Portela 
MC, Marinho GL. Mortalidade infantil segundo cor ou 
raça com base no Censo Demográfico de 2010 e nos 
sistemas nacionais de informação em saúde no Brasil. 
Cad Saúde Pública. 2017 ago;33(7):e00046516. doi: 
10.1590/0102-311x00046516

25.	Anderson JG, Baer RJ, Partridge JC, Kuppermann M, 
Franck LS, Rand L, et al. Survival and major morbidity 
of extremely preterm infants: a population-based 
study. Pediatrics. 2016 Jul;138(1):e20154434. doi: 
10.1542/peds.2015-4434

26.	Hogle KL, Hutton EK, McBrien KA, Barrett JF, Hannah 
ME. Cesarean delivery for twins: a systematic review 



11 Epidemiol. Serv. Saude, Brasília, 28(1):e2018132, 2019

João Alexandre Mendes Teixeira et al. 

and meta-analysis. Am J Obstet Gynecol. 2003 
Jan;188(1):220-7.

27.	Barros FC,  Rabello Neto DL, Villar J, Kennedy SH, 
Silveira MF, Diaz-Rossello JL, et al. Caesarean sections 
and the prevalence of preterm and early-term 
births in Brazil: secondary analyses of national birth 
registration. BMJ Open. 2018;8(8):e021538. doi: 
10.1136/bmjopen-2018-021538

28.	Fonseca SC, Flores PVG, Camargo Júnior KR, 
Pinheiro RS, Coeli CM. Maternal education and 
age: inequalities in neonatal death. Rev Saúde 
Pública. 2017 Nov;51:94. doi: 10.11606/S1518-
8787.2017051007013

29.	Pereira MUL, Lamy Filho F, Anunciação PS, Lamy 
ZC, Gonçalves LLM, Madeira HGR. Óbitos neonatais 
no município de São Luís: causas básicas e fatores 
associados ao óbito neonatal precoce. Rev Pesq 
Saúde. 2017 jan-abr;18(1):18-23.

30.	Singh K, Brodish P, Suchindran C. A regional 
multilevel analysis: can skilled birth attendants 
uniformly decrease neonatal mortality? Matern Child 
Health J.  2014 Jan;18(1):242-9. doi: 10.1007/
s10995-013-1260-7

	 Received on 18/05/2018
	 Approved on 12/11/2018


	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack
	_GoBack

