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Background: The Infant mortality rate indicates the quality of life of a population. Infant mortality has 
two important components: neonatal mortality, divided into early and late and post-neonatal mortality. The 
more developed a country is and the greater its population’s well-being, the greater the weight of the neonatal 
component on infant mortality. In addition several factors may determine or be associated with the occurrence 
of infant deaths including maternal age. The teenage pregnancy rates in Latin America and the Caribbean 
remain the second highest in the world, In Brazil, between 2010 and 2015, for every thousand adolescents 
between 15 and 19 years old, about 69 became pregnant and gave birth to their babies. Thus, the objective of 
this study is to evaluate the trend of Early Neonatal Mortality Rates in children of pregnant adolescents, which 
occurred in the period 1996–2017, in the state of São Paulo, Brazil, according to the maternal age group.
Methods: This is an ecological study of time series using official mortality data obtained from the Mortality 
Information System and live birth data obtained from the Live Birth Information System. Deaths of 
newborns aged between zero and six complete days were collected by place of residence. The trends in rates 
per 1,000 live births were calculated by Prais-Winsten regression, obtaining their annual percentage change 
(VPA) and the respective 95% confidence intervals, analyzed by age group. All analyzes were processed using 
the STATA 15.1 software. 
Results: In the state of São Paulo, between 1996 and 2017, 16,161 deaths were reported in children from 
zero to six days old and 2,320,584 live births in mothers aged 10–19 years, living in the state of São Paulo, 
Brazil. Of this total, it was observed that the early neonatal mortality rate decreased until the year 2005–2006,  
remained stationary after, and was higher in newborns of mothers aged 10–14 years (13.18 per 1,000) 
compared to mothers between 15–19 years (6.75 per 1,000). 
Conclusions: In conclusion, although the early neonatal mortality rate showed a significant decreasing 
trend until approximately 2005, it remained stables after that.
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Introduction

Infant mortality is a public health problem. About one-third 
of these deaths occur on the first day and almost three-
quarters only in the first week of life (1).

Newborns are dying at “alarmingly high” rates 
in developing countries, affected by conflict or weak 
institutions (2). The Infant Mortality Rate (IMR) is a 
sensitive indicator of the quality of care during pregnancy 
and birth (2). 

According to the Ministry of Health, early neonatal 
death is defined as the ratio of total newborn deaths 
occurring in the first week of life (from zero to 6 th 
complete days of life) per one thousand live births, per 
year, in the resident population in a given geographical 
area (3). 

Most childhood deaths are concentrated in the first 
year of life, especially in the first month (early and late 
neonatal mortality). There is high participation of perinatal 
causes, such as prematurity and anoxia, that highlight the 
importance of factors related to pregnancy, delivery, and 
the newborn in the field of perinatology, showing that there 
is still room for general preventive actions through quality 
health care (4-7). 

Several factors, traditionally known, may determine or be 
associated with the occurrence of infant deaths: prematurity, 
low birth weight, severe asphyxia, twinning, congenital 
malformations, male gender, socioeconomic conditions, 
maternal age, gestational age, and access and quality of 
prenatal care (4,7). 

Worldwide, there are approximately 16 million 
pregnant women in the age group between 15 and 19 years 
of age; and 2 million adolescents under the age of 15. The 
world teenage pregnancy rate is estimated at 46 births 
per 1,000 girls, while in absolute numbers, this represents  
400 thousand cases per year. Annually about 18% of 
Brazilians born are children of teenage mothers. 15.3 baby 
deaths are recorded for every 1,000 live births of young 
mothers (up to 19 years old) - one of the highest infant 
mortality (8). For Rios, Willians and Aiello (9), teenage 
mothers seek less prenatal care, haven’t enough family 
support, and their children have a higher risk of low birth 
weight, prematurity, morbidity, and mortality (9). 

It is known that prematurity can generate complications 
in the newborn and that they are more prone to present 
chronic diseases during their adult life. However, the 
mechanisms of prematurity and the mother-child 
relationship are not yet fully elucidated in literature (9). 

There are few studies evaluating developmental changes 
and their causal factors of neonatal mortality (9).

Thus, understanding these problems of access to health 
care in pregnant women is essential, not only for the 
evolution of pregnancy but also to minimize the impact on 
the health of the next generation.

In addition, neonatal deaths are an important component 
of infant mortality in Brazil, with asphyxia, low birth weight, 
respiratory problems in the neonatal period, infections, and 
prematurity attributed to various situations linked to the 
quality of preventive measures (10).

Thus, the objective of this study is to evaluate the trend 
of Early Neonatal Mortality Rates in children of pregnant 
adolescents, which occurred in the period 1996–2017, in 
the state of São Paulo, Brazil, according to the maternal age 
group. 

We present the study in accordance with the MDAR 
reporting checklist (available at: http://dx.doi.org/10.21037/
tp-20-438).

Methods

Type of study

This is an ecological study of time series using official 
mortality data obtained from the Mortality Information 
System (SIM). The data of live births were obtained from 
the Live Birth Information System (SINASC). Both systems 
make information available on the website of the SUS 
Computer Department (DATASUS), maintained by the 
Brazilian Ministry of Health.

Place and period of research

The analysis unit selected for this study was the state of São 
Paulo, which has approximately 600 thousand live births 
per year and an infant mortality rate of 11.19‰ (11.19 per 
thousand) live births in 2021 (11). The state consists of  
644 municipalities (with 41 million inhabitants) and the 
city of São Paulo (with 12 million inhabitants), the state’s 
capital.

Data of the deaths were collected by place of residence, 
and it corresponds to the period between January 1, 1996, 
and December 31, 2017.

Population of the study

All the deaths that occurred during the early neonatal 
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period of pregnant adolescents between 10 and 19 years of 
age, who were born alive in the state of São Paulo, Brazil, 
notified through SIM and SINASC were considered.

Database

Secondary data came from the Mortality Information 
System (SIM) and the Live Birth Information System 
(SINASC). Both systems make data available on the 
website of the SUS Computer Department (DATASUS), 
an official, free database of information relevant to public 
health in Brazil and maintained by the Ministry of Health 
(website: http://datasus1.saude.gov.br/health-information/
tabnet/vital-statistics). All data was completely anonymized 
before data collection. In addition, this platform is used for 
planning and evaluating public health policies in Brazil (12).  
This service started with the registration of data on 
deaths (vital statistics) and also allowed tabulation of live 
births. The SIM receives, processes, confers consistency 
and validity on the primary cause of death recorded in 
the Death Certificate (13) of more than 96% of deaths 
registered in Brazil (14) and has a coverage of 99.8% over 
the total number of births in maternity hospitals in the 
Unified Health System (SUS) network in the city of São 
Paulo (15). From the SIM, it became possible to capture 
data on deaths for the construction of health indicators and 
analysis of time series. SINASC was developed to collect 
epidemiological data on births reported across the country 
and also to support interventions related to the health of 
pregnant women and newborns, as well as monitoring 
the evolution of the SINASC (16) historical series. For 
data extraction, TABNET was used, which is a generic 
public domain tab that allows you to organize data quickly, 
according to the query you want to tabulate. Then, the files 
were expanded to .XLS version, and the variables selected 
for this study were categorized in Microsoft Excel. The data 
were collected by two independent researchers trained for 
this task to identify possible discrepancies.

The gestational age (GIS) variable was categorized as 
follows: <28 GIS; 28–31 GIS; 32–36 GIS; 37–42 GIS; 
>42 GIS.

Thus, it was opted to group the categories of gestational 
ages under 22 GIS and 22–27 GIS to provide a sufficient 
number of deaths and provide a better presentation of early 
neonatal mortality rate. DATASUS constitutes the official 
free and public health information database of the country, 
from where the information on deaths and births used in 
this study was collected (15).

Study variables

The death of live births between 0 and 6 days of age (yes 
or no) was the variable of interest in the study. The other 
variables considered are present in the Death Certificate 
and Live Birth Declaration, namely: sex (male and female); 
race/color (white, black, brown, yellow, and indigenous), 
gestational age (weeks), birth weight (grams), mother’s age 
(age group), mother‘s education (years of schooling), type of 
pregnancy (single, double and triple and more) and type of 
delivery (cesarean and vaginal).

Statistical analysis

Rate trends were analyzed using the Prais-Winsten 
regression model (17). Early neonatal mortality trends 
were calculated, broken down by maternal age, year by year 
(1996-2017), expressed per 1,000 live births.

This statistical procedure made it possible to estimate: 
angular coefficient (β) and P value (p), considering a 95% 
significance level.

The modeling process considered that the dependent 
variable was the logarithm of the rates, and the independent 
variable was “the years of the historical series”. The annual 
percentage change (VPA) of the rates was also calculated (18). 
Next, the Durbin-Watson test was used to scale the existence 
of first order self-correlation of the time series composed by 
the annual coefficients, as well as to verify if the correlation 
was compatible with the hypothesis of regression residues 
with random distribution.

Thus, it promoted the elaboration of the temporal trend 
of early neonatal mortality is increasing, decreasing, or 
stationary, being considered stationary, the trend whose 
regression coefficient was not significantly different from 
zero (P>0.05).

For the visualization of trends, white noise was reduced 
in the graphs of the historical series, using the technique of 
central moving averages of order three for trends in early 
neonatal mortality rates, according to maternal age (19). All 
the analyses were performed using the STATA 15.1 (2018) 
program.

Ethical and legal aspects of research

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). This study 
used secondary data, involving the description and analysis 
of population data present in public databases. 
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Included were those data from the general population 
and death census, collected from the Mortality Information 
System. All these sources of information are in the public 
domain and freely accessible. It should be noted that no 
information, such as the individual identification of the 
subjects, was obtained for this study. This eliminates the 
need for submission to our ethics committee according to 
resolution CNS 510/2016.

Advantages

Data obtained from information systems maintained by the 
Ministry of Health are reliable, especially in the state of São 
Paulo, where information systems have good quality and 
completeness (20,21), allowing its use as a feasible tool for 

the analysis of neonatal deaths.

Results

From 1996 to 2017 in the state of São Paulo, 16,161 deaths 
were registered in children from zero to six days of age, and 
2,320,584 were born alive to mothers between 10–19 years 
of age, living in the state of São Paulo, Brazil.

The Early Neonatal Mortality Rate in the period 
1996–2017 ranged from 9.39‰ to 6.20 ‰ live births. 
The reduction in annual rates observed over time was 
interrupted in 2009, when it was 7.12‰ live births, 
declining again (Table 1). Most of the deaths, almost 2/3, 
occurred in the first 24 hours (3.36‰) (Table 2). 

From the total of deaths, it was observed that the Early 

Table 1 Early neonatal mortality rate, second year and age of the mother, São Paulo State, Brazil, 1996–2017

Year ENMR Mothers 10 to 14 years old ENMR Mothers 15 to 19 years old ENMR All teenage mothers

1996 19.49 9.05 9.39

1997 19.45 9.44 9.76

1998 18.60 7.91 8.24

1999 18.67 7.64 7.96

2000 14.64 6.58 6.83

2001 8.78 6.00 6.08

2002 10.05 6.17 6.29

2003 14.98 5.43 5.73

2004 12.46 5.84 6.04

2005 7.90 5.55 5.62

2006 13.01 6.49 6.72

2007 9.9 5.61 5.76

2008 14.79 6.5 6.81

2009 10.73 6.98 7.12

2010 10.46 6.56 6.70

2011 9.05 6.23 6.34

2012 11.0 6.3 6.48

2013 11.81 6.77 6.96

2014 11.93 6.54 6.75

2015 9.73 5.88 6.02

2016 11.15 6.24 6.41

2017 14.80 5.90 6.20

ENMR, early neonatal mortality rate. 
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Table 2 Characteristics of zero to six-day deaths of newborns of mothers aged 10–19 years living in the state of São Paulo, Brazil, 1996–2017

Characteristics Nº of deaths Nº of births TMNP (‰ NV)

Sex

Male 9,165 1,191,256 7.69

Female 6,968 1,129,081 6.17

Missing 28 247 113.4 or 0.17%

Skin color/race

White 9,847 1,303,828 7.55

Black 224 46,430 4.82

Yellow 179 3,544 50.51

Mixed 2,622 510,403 5.14

Indigenous 11 2,596 4.24

Missing 3,278 453,783 7.2 or 20.3%

Gestational age (weeks)

<28 6,336 14,852 426.60

28–31 1,895 20,056 94.49

32–36 1,983 148,095 13.39

37–41 1,850 1,924,926 0.96

>42 117 24,983 4.68

Missing 3,975 166,907 23.8 or 24.6%

Weight at birth (g)

≥4,000 108 57,764 1.87

3,000–3,999 1,292 1,352,361 0.96

2,500–2,999 1,114 652,373 1.71

2,499–1,500 2,677 202,470 13.22

1,499–1,000 2,306 21,162 108.97

<1,000 6,568 15,708 418.13

Missing 2,096 18,746 111.8 or 13.0%

Age of newborn (days)

<1 7,793 2,320,584 3.36

1 2,816 2,320,584 1.21

2 2,129 2,320,584 0.92

3 1,197 2,320,584 0.52

4 906 2,320,584 0.39

5 715 2,320,584 0.31

6 605 2,320,584 0.26

Missing – – –

ENMR, early neonatal mortality rate; NV, live births; Missing: ignored or missing data.
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Neonatal Mortality Rate (ENMR) was higher in males 
(7.69‰), in those with yellow skin color (50.51‰), in 
those with a gestational age below 28 weeks (378.60‰), 
and among those with birth weight less than 1,000 grams 
(418.13‰) (Table 2).

As for adolescent mothers, the ENMR was higher among 

10–14 years old (13.18‰) and those without schooling 
(48.50‰). As for the type of delivery, early neonatal 
mortality was more frequent in vaginal deliveries (7.15‰) 
and triple or more pregnancies (80.91‰) (Table 3).

The Early Neonatal Mortality Rate in children of 
pregnant adolescents between 10 and 19 years of age in the 

Table 3 Characteristics of mothers aged 10–19 years of zero to six-day deaths of newborns living in the state of São Paulo, Brazil, 1996–2017

Characteristics Nº of deaths Nº of births TMNP

Mother’s age group (full years)

10–14 1,029 78,054 13,18

15–19 15,132 2,242,530 6,75

Missing – – –

Mother’s schooling (years of study)

0 406 8,371 48.50

1–3 528 122,197 4.32

4–7 3,390 506,719 6.69

8–11 5,460 1,129,996 4.83

12+ 408 78,199 5.22

Missing 5,534 215,503 25.7 or 34.2%

Type of pregnancy

Unique 12,664 2,169,223 5.84

Double 1,236 24,302 50.86

Triple and more 25 309 80.91

Missing 2,236 126,750 17.6 or 13.8%

Type of birth delivery

Vaginal 10,120 1,414,765 7.15

Cesarean 3,997 889,123 4.50

Missing 2,044 16,696 122.4 or 12.6%

Age of newborn (days)

<1 7,793 2,320,584 3.36

1 2,816 2,320,584 1.21

2 2,129 2,320,584 0.92

3 1,197 2,320,584 0.52

4 906 2,320,584 0.39

5 715 2,320,584 0.31

6 605 2,320,584 0.26

Missing – – –

ENMR, early neonatal mortality rate; NV, live births; Missing: ignored or missing data.
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State of São Paulo shows a 40% reduction, evolving from 
10‰ live births to 6‰, between the beginning and the end 
of the analyzed period (Figure 1).

However, when analyzed in two periods, the evolution 
of Early Neonatal Mortality Rate (ENMR) appears 
differently, adolescents aged 10–14 years varied from 
19.49‰ to 14.9‰ born alive, while for those aged  
15–19 years varied from 9.05‰ to 5.90‰ born alive. 
After the year 2000, the peak of early neonatal mortality in 
adolescents aged 10 to 14 years occurred in 2003 (14.98‰ 
live births) and 2009 for those aged 15 to 19 years 
(6.98‰ live births) (Figure 2). Highlighting a significant 

decline between 1996–2006, varying from 6.5% per year 
in mothers between 10–14 years old and 4.3% per year 
between 15–19 years old (Table 4).

In the ENMR, specifically in the case of adolescents 
between 10 and 14 years of age, there was an increase in 
rates from 10.1‰ to 13‰ born alive between 2010 and 
2017 (P=0.003) (Figure 3).

Discussion

The stillbirth rate is an important indicator that reveals 
health and care conditions during prenatal and childbirth. 

Figure 1 Early neonatal mortality (per thousand live births) of newborns of 10–19 years old mothers living in the state of São Paulo, Brazil 
in the period 1996–2017.
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Figure 2 Early neonatal mortality (per thousand live births), according to maternal age, São Paulo State, Brazil in the period 1996–2017.
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Table 4 Early neonatal mortality trend (per thousand live births), according to maternal age, São Paulo state, Brazil, 1996–2017. Santo André, 
2020

Rates according to age group

(95% CI) P value VPC (95% CI) Tendency

Overall period (1996–2017)

10–14 −0.008 (−0.018, 0.001) >0.05 −1.8 (−4.1, 0.2) Reduction (ns)

15–19 −0.007 (−0.014, 0.001) >0.05 −1.6 (−3.2, 0.2) Reduction (ns)

1st period (1996–2006)

10–14 −0.029 (−0.053, −0.006) <0.05 −6.5 (−11.5, −1.4) Reduction (sig)

15–19 −0.019 (−0.033, −0.004) <0.05 −4.3 (−7.3, −0.9) Reduction (sig)

2nd period (2007–2017)

10–14 0.004 (−0.011, 0.020) >0.05 0.9 (−2.5, 4.7) Increase (ns)

15–19 −0.001 (−0.008, 0.008) >0.05 −0.2 (−0.1, 1.9) Reduction (ns)

β, regression coefficient; 95% CI, confidence interval of 95%; VPC, Annual Percentage Variation; ns, not significant; sig, significant. 
Mortality Information System Data (SIM). DATASUS - www.datasus.gov.br - Ministry of Health, Brazil.

Figure 3 Trend in the Early Smoothed Neonatal Mortality Rate (per thousand live births), second mater (P=0.003). 
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However, fetal mortality has received little attention in the 
Brazilian Public Health scenario (22).

The present study showed a reduction in early neonatal 
mortality in newborns born from adolescent mothers in 
the state of São Paulo from 1996 to 2017, a trend that is 
consistent with that of the infant mortality indicator. 

In Brazil, from 1990 to 2012, the infant mortality rate 
decreased from 47.1 deaths per thousand live births in 1990 
to 14.6 deaths per thousand live births in 2012, showing a 
reduction of approximately 70% in this period (23). 

It is important to note that in 2011 Brazil reached a Child 
Mortality Rate of 17.7 deaths per thousand live births. From 
1990 to 2011, there was a reduction in the difference between 
the regions with the rate decreasing in all of them. The pace 
of reduction was more accelerated in the Northeast (reduction 
of 76%, an average of 6.6% per year). In 1990, mortality in 
the Northeast region was 2.5 times higher than in the South, 
which was reduced to 1.6 times in 2011 (23). 

Andrade et al. (24) noted that the trend in infant 
mortality rate declined in Rio Branco, Acre, Brazil, in the 

http://www.datasus.gov.br
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period 1999 to 2015, but when compared to developed 
countries, it is still high. The early neonatal component 
was the one that most contributed to the high value of 
infant mortality observed during the period in this capital 
of the Northern region, followed by post- and late neonatal 
mortalities.

This result may be due to the increase in access to 
prenatal care, due to the progressive increase in the 
coverage of family health teams in the state, in addition to 
the establishment of a network of maternal and child health 
care in childbirth care named Stork Network (25).

However, when analyzed in two periods, the evolution of 
Early Neonatal Mortality Rate (ENMR) appears differently, 
highlighting a greater decline between 1996–2006, varying 
from 6.5% per year in mothers between 10–14 years old 
and 4.3% per year between 15–19 years old.

This result converges with Laurenti et al. (26) analyzed 
the influence of maternal age on the perinatal mortality rate, 
identifying a lower coefficient of stillbirth among younger 
mothers, with an increase in fetal deaths after 35 years of 
age (25). In Afghanistan, the maternal age of young people 
under 18 years old or over 35 years old were also considered 
determinants that influenced early neonatal mortality (27). 

In relation to the trend of stillbirth, there was a reduction 
in the rates of stillbirth and perinatal mortality in the State 
of São Paulo since 1980. In 1980, the stillbirth rate was 
13.4 per thousand in the State, reaching 8.0 per thousand in 
2006 (28).

When analyzed the following period, 2007–2017, the 
mortality trend of live births of women aged 10–14 years 
showed an increase of 0.9% per year, while there was a 
reduction of 0.2% per year among women aged 15–19 years,  
both without statistical significance.

The ENMR of adolescents aged 10–14 years varied 
from 19.49‰ to 14.9‰ born alive, while for those aged 
15–19 years varied from 9.05‰ to 5.90‰ born alive. 
After the year 2000, the peak of early neonatal mortality in 
adolescents aged 10 to 14 years occurred in 2003 (14.98‰ 
live births) and 2009 for those aged 15 to 19 years (6.98 ‰ 
live births).

In the ENMR, specifically in the case of adolescents 
between 10 and 14 years of age, there was an increase in 
rates from 10.1‰ to 13‰ born alive between 2010 and 
2017 (P=0.003).

In the state of São Paulo, reducing neonatal mortality 
is a major challenge for health services, government, and 
society, especially as a result of high rates concentrated 
mainly in the poorest communities and populations. It is 

noteworthy that deaths on the first day of life correspond 
to 25–45% of those in the neonatal period (22), where 
three main causes of neonatal deaths are: severe infections, 
complications during childbirth, and premature birth (25), 
and in low-income countries, this risk is about thirty times 
higher (29).

From 2007 to 2016, the highest neonatal mortality rates 
were observed in the North and Northeast regions of Brazil. 
In all regions, there was a downward trend throughout the 
period, with an increase in rates in 2016, except for the 
Southern Region (30). 

In the state of São Paulo, it is described that the children 
of adolescents between 10 and 14 years of age have an Early 
Neonatal Mortality Rate of 14.80‰, while those of adolescents 
between 15 and 19 years of age have a rate of 5.89‰. 

Pregnancy in adolescents under 15 years of age is 
associated with a substantial increase in the risk of infant 
mortality when compared to older adults, thus indicating 
the need for specific intervention and prevention actions 
in different age groups (25). Another potential risk factor 
reported in this same study is the absence of the father’s 
registration on the birth certificate (31). 

Maternal morbidities and inadequate prenatal care 
are associated with fetal and neonatal death in puerperal 
women under 16 years of age in the city of Rio de Janeiro 
and this group, when receiving support from the baby‘s 
father during pregnancy, showed a protective effect against 
post-natal-Christmas. With these findings, they reaffirm the 
relevance of social and health policies aimed at adolescents 
and the improvement of prenatal care (32).

The analysis of trends points to a likely improvement 
in access and/or quality of care for pregnant women and 
newborns. Salla and Luppi (33) in the trend analysis of 
the causes of early neonatal infant mortality in the state 
of São Paulo did not see possible points of intervention 
in health services to support these trends. The absence 
of a tendency to reduce deaths preventable by caring for 
women during childbirth points to a possible weakness in 
childbirth care (33). 

In the analysis of neonatal death, adequate prenatal 
consultation, as well as being a newborn female are 
protective factors. Highlighting that the skin color of the 
black or brown mother, as well as the previous history 
of being born dead, maternal morbidity, and physical 
aggression in pregnancy, have increased the risk of neonatal 
death (32). 

In addition, low birth weight and prematurity were 
corroborated as determinants of neonatal death. The risk 
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was higher in the presence of a higher number of previous 
pregnancies and gestation morbidity (32).

On the other hand, Oliveira, Gama e Silva (32) highlight 
that teenage pregnancy emerged with a direct effect on 
post-neonatal death. This finding is at odds with those 
reported in this study, with a higher percentage of deaths on 
the first day of life, highlighting that it has a high mortality 
rate in the early neonatal.

According to Jorge Machado and Hill (34), the most 
advanced maternal age, birth weight, gestational age, 
APGAR bulletin, community development (well-being, 
income level, education) are important predictors of survival 
in the neonatal period.

Duplessis, Bell and Richards (35), Age and race are 
independent factors that influence the outcome of 
pregnancy. The low birth weight, congenital anomalies, and 
prematurity have an important impact on the risk of child 
death (35).

The probability of death in the first year of life related to 
the age of the mother was 71.4 per thousand for adolescents 
under 15 years of age in relation to the age group of  
15–19 years (25.4 per thousand) in the municipality of 
Maringá, Paraná (36).

In Afghanistan, the determinants that influenced early 
neonatal mortality were birth weight, multiple pregnancy, 
shorter birth intervals, younger, under 18, or older, over 35, 
maternal ages (27).

A study conducted in eight states in Brazil found that 
1/5 of the deaths occurred on the first day of life, with 
greater frequency in males, indigenous people, multiple 
pregnancies, birth weights of less than 1,500 g, teenage 
mothers, and women without schooling. Most of the causes 
of these deaths could be considered avoidable if there was 
adequate attention to the woman during pregnancy. The 
research also points out that, in the State of São Paulo, 
there was a 29% reduction in the ENMR, but that this 
reduction is the smallest when compared with the reduction 
in late or post-neonatal mortality (7).

The number of teenage pregnant women in public 
service has increased,  as  have social ,  family,  and 
psychological problems. Many teenagers have not prepared 
themselves to get pregnant; they use illegal drugs, and 
sometimes they don’t even know who their father is. Besides 
being common to try to hide the pregnancy, following this 
situation, they do not adhere properly to prenatal care and 
become more exposed to having a premature birth, a low 
birth weight/small for gestational age, and to complications 
after birth. 

Socioeconomic indicators are important in the analysis 
of the determinants of early neonatal mortality, with 
the mother‘s education being an indirect indicator of a 
socioeconomic condition. The present study corroborates 
this situation because the newborns of uneducated mothers 
or mothers with fewer years of study had the highest risk of 
early neonatal death. 

Another finding that deserves to be highlighted is 
the association between multiple and, above all, triple 
pregnancy and early neonatal mortality, findings that agree 
with those of Morais Neto and Barros (37). 

Historically, it is accepted that live births from multiple 
pregnancies have a high incidence of low birth weight 
and prematurity, which are risk factors for early neonatal 
death (38). Consequently, it is essential that pregnant 
women with multiple pregnancies are identified early in 
the prenatal period and referred and assisted in high risk 
services during the gestational period.

In the variable type of delivery, the data reveal a 
paradox since the cesarean section shows a lower rate of 
early neonatal mortality than the normal delivery. It is 
noteworthy that most births are vaginal. This data must be 
carefully analyzed since both the International Federation 
of Gynecology and Obstetrics (FIGO) and the WHO 
recommend vaginal delivery in any situation where there is 
no risk for the mother and the baby concept.

In another outcome, prematurity is strongly associated 
with the risk of death of the newborn. The lower the 
gestational age week, the higher the rate of early neonatal 
mortality. A finding that converges with studies conducted 
around the world (29,39-45) and that remains a challenge 
since not even current and modern technology can reduce 
these disastrous data of high early neonatal mortality rates, 
which impacts on infant mortality rates and does not allow 
their reduction in Brazil.

Thus, it is essential that multisectoral actions (46), of 
education and social assistance, as well as targeting the 
health care of pregnant women as a priority, are urgent and 
necessary measures, because the improvement of prenatal 
care associated with the implementation of care support to 
pregnant women needs to be effective in the complications 
of pregnancy and childbirth, especially in the population of 
low-income adolescents, leading to the reduction of clinical 
problems of the newborn and its greater “susceptibility” to 
early neonatal death.

Therefore, the use of data generated by information 
and secondary data systems is essential for the planning 
of health policies, programs, and actions for the correct 
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attention, based on evidence, of the early neonatal mortality 
situation in the State of São Paulo.

However, studies on mortality have their own limitations 
when secondary data are analyzed, especially with regard 
to the validity of identifying the primary cause of death; 
subjectivity and indetermination of racial classification in 
Brazil, reflecting less homogeneous criteria (47). In addition 
to the variable race/color being poorly filled in the death 
certificates, with a relatively large proportion (20.3%) 
of data missing (48). It should be emphasized that the 
secondary data are official (46) and come from the Ministry 
of Health, and even containing possible sub-notifications, 
are the data available for the elaboration of public policies, 
and as such should be considered.

The analysis of avoidable deaths for a specific cause is an 
excellent resource to evaluate the resoluteness of maternal 
and child health services, in addition to providing estimates 
that assist in decision making and public policy planning. It 
is believed that quality prenatal care and adequate attention 
to delivery and the newborn can prevent most deaths on 
the first day of life. Knowing the evolution of the child 
mortality rate can favor the decision making of public health 
policies to ensure better care during prenatal, childbirth, 
and puerperium.

In conclusion, the trend of early neonatal mortality rates 
in pregnant adolescents remained stable in the state of São 
Paulo in the period evaluated. 
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