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ABSTRACT 

Infant mortality refers to deaths of children under one year of age, subdivided into neonatal mortality 

(early and late neonatal) and post-neonatal mortality, being considered an indicator for assessing the 

population's health situation. The study aimed at describing the infant mortality rates due to 

preventable causes, in children under one year of age and in the state of Alagoas, during 2017. A 

descriptive and cross-sectional ecological study was carried out, with a quantitative approach on 

mortality rates in the age group of children under one year old, based on secondary data available in 

the Mortality Information System, by the Informatics Department of the Unified Health System 

(Departamento de Informática do Sistema Único de Saúde, [DATASUS]). This study was carried out 

from November to December 2019. During this period, in the state of Alagoas, 793 deaths due to 

preventable causes among children under five years of age were recorded in the Informatics 

Department of the Unified Health System. 83.98% (n=666) of these deaths corresponded to children 

under one year of age, with death cases in the early neonatal period being the most prevalent, followed 

by deaths in the post-neonatal and late neonatal periods. Among the cities in Alagoas, Maceió ranks 

first and Arapiraca is in second place in relation to the infant mortality rate. Deaths due to preventable 

causes in children are a strong indicator, as they evidence the quality of the health service offered, 

and it is possible to note that, although it presents a decreasing trend, this indicator is still alarming 

and that public health measures should be adopted. 
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RESUMO 

A mortalidade infantil refere-se aos óbitos de menores de um ano de vida, subdividindo-se em 

mortalidade neonatal (neonatal precoce e tardio) e mortalidade pós-neonatal, sendo considerado um 

indicador para avaliação da situação de saúde da população. O estudo objetivou descrever os índices 

de mortalidade infantil por causas evitáveis, em crianças menores de um ano de idade, no estado de 

Alagoas que ocorreram no ano de 2017. Foi realizado um estudo descritivo e transversal, de 

abordagem quantitativa sobre as taxas de mortalidade na faixa etária de crianças menores de um ano, 

baseado em dados secundários disponíveis no Sistema de Informações sobre Mortalidade, via 

Departamento de Informática do Sistema Único de Saúde (DATASUS), realizado novembro a 

dezembro de 2019. Nesse período no estado de Alagoas, foram registrados no Departamento de 

Informática do SUS, 793 óbitos por ocorrência em crianças menores de cinco anos de idade por causas 

evitáveis. 83,98% (n=666) desses óbitos ocorreram em crianças menores de um ano de idade, sendo 

os casos de óbitos em neonatal precoce o mais prevalente, seguido de óbitos em pós neonatal e 

neonatal tardio. Dentre os municípios alagoanos, Maceió ocupa o primeiro lugar e Arapiraca o 

segundo lugar em relação à taxa de mortalidade infantil. As mortes infantis por causas evitáveis são 

um forte indicador, pois transparecem a qualidade do serviço de saúde ofertado, sendo possível notar 

que, embora este indicador encontra-se em redução, ele ainda é alarmante e que medidas de saúde 

públicas devem ser adotadas.  

Palavras-chave: Causa de morte. Epidemiologia descritiva. Indicadores básicos de saúde. 
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INTRODUCTION 

 

Infant mortality refers to deaths of children under one year of age, subdivided into neonatal 

mortality comprising two periods, early neonatal (from 0 to 6 days of life) and late neonatal (from 7 

to 27 days of life), and post-neonatal mortality (deaths from 28 to 364 days of life) (Brazil, 2019). It 

is considered an indicator to assess the health situation of the population because it stratifies many 

early deaths that could be preventable (França et al., 2017). 

Most of the deaths during childhood are concentrated in the first years of life, especially in 

the first month, affecting preterm neonates. The following factors stand out out among the causes: 

prematurity, congenital malformation, intrapartum asphyxia and perinatal infections. A large 

percentage of these causes are preventable through good quality health care during pregnancy, 

delivery and postpartum (Lansky et al., 2014). 

According to the 10th Revision of the International Statistical Classification of Diseases and 

Related Health Problems (ICD-10) of the World Health Organization (WHO), death due to 

preventable causes is a disease, or situation, that can be avoided with good performance of the health 

services (WHO, 2018). Deaths due to preventable causes during childhood represent a global public 

health problem because they are one of the leading causes of death in this age group 

(Matos & Martins, 2013). 

These events are unevenly distributed, being concentrated in low-income countries and in 

populations with lower socioeconomic levels. Underreporting is also a major obstacle, as lack of 

records limits knowledge on the actual magnitude of the problem, so that viable measures may be 

implemented (Malta et al., 2019). 

Worldwide, reduction in infant mortality has progressed rapidly between 2000 and 2016 when 

compared to the 1990s. The global mortality rate dropped from 93 deaths for every 1,000 live births 

in 1990 to 41 in 2016 (World Health Organization [WHO], 2017). Brazil presented a reduction in its 

mortality rates throughout the national territory, positively highlighting the Northeast region, which 

in 1990 presented the highest infant mortality rate in the country, with 75.8 deaths for every 1,000 live 

births, whereas in 2012 this rate dropped to 17.1 infant deaths for every 1,000 live births (United 

Nations International Childhood Emergency Fund [UNICEF], 2012). In addition, Brazil stood out for 

significantly reducing infant mortality and during childhood (up to 5 years old) between 1990 and 

2015. The infant mortality rate dropped from 47.1 to 13.3 deaths for every 1,000 live births. However, 

this rate rose again in 2016, with a 5.3% increase in the child mortality rate between 2015 and 

2016 (UNICEF, 2018). 

The state of Alagoas, located in the Brazilian Northeast region, presented the highest infant 

mortality rate in Brazil: 63.7 deaths for every 1,000 live births in 2000, which more than doubled the 

national mean. In turn, improvements were noticed in the infant mortality rate during the last decade 

(Sanders et al., 2017). According to the Basic Data Indicators (BDIs) for Health, the rate reached 41.4 

deaths for every 1,000 live births in 2007 and dropped to 21.5 the following year, representing a 

48.3% variation. Thus, in absolute numbers, 1,238 deaths were prevented in 2008. The reduction was 

even greater in 2009, with 20.05 deaths for every 1,000 live births (UNICEF, 2012). 

Given the above and considering the relevance of the theme, the study aims at describing the 

infant mortality rates due to preventable causes in the state of Alagoas during 2017. Identification of 

the data and statistical survey may contribute so that actions aimed at reducing infant mortality, 

established in recent years, can be maintained and improved, preventing the repetition of higher rates 

found in previous years. 

 

MATERIAL AND METHODS 

 

This is a descriptive and cross-sectional study with a quantitative approach 

(Fontelles et al., 2009; Aragão, 2013) on the mortality rates in children under one year old, based on 
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secondary data available in the Mortality Information System (Sistema de Informações sobre 

Mortalidade, SIM) via the Informatics Department of the Unified Health System (DATASUS). 

The data selected referred to deaths of children aged up to one year old recorded in Alagoas 

from January to December 2017. The reason for choosing this year was linked to being the lowest 

mortality rate recorded between 2007 and 2017, according to the data available in DATASUS. The 

diverse information available in this year might signal factors related to the reduction in the rate. 

Collection of the data referring to the infant deaths was conducted from November to 

December 2019. The following variables were extracted with the aid of the Tabnet program: deaths 

due to preventable causes according to the 10th Revision of the International Classification of 

Diseases (ICD-10) used by the Ministry of Health, which subdivides them into the following 

categories: Reducible deaths through immunization actions; Reducible deaths through proper health 

promotion actions linked to adequate health care actions; Reducible deaths through adequate care for 

newborns; Reducible deaths through care for women during pregnancy; Reducible deaths through 

diagnostic actions and adequate treatment; Reducible deaths through adequate care for women during 

delivery; Incorrectly defined causes; and Other causes (not clearly preventable) (DATASUS, 2019); 

in addition to neonate's age from 0 to 6 days old (early neonatal period), from 7 to 27 days old (late 

neonatal period) and from 28 to 364 days old (post-neonatal period); gender (male or female), city, 

state and deaths recorded by occurrence. 

The study followed the recommendations set forth in Resolution No. 466/12 of the National 

Health Council (Conselho Nacional de Saúde, CNS). The data used are available in the official 

Ministry of Health websites (Brazil, 2012). Consequently, all the information collected is secret and 

respects integrity of the individuals. 

 

RESULTS AND DISCUSSION 

 

In 2017, in the state of Alagoas, 793 deaths due to preventable causes in children under five 

years of age were recorded in DATASUS; 83.98% (n=666) of these deaths corresponded to children 

under one year of age, with early neonatal deaths being the most prevalent (51.35% [342 cases]), 

followed by post-neonatal (33.03% [220 cases]) and late neonatal (15.61% [104 cases]) deaths. 

 

Table 1  

Characterization of the deaths among children aged less than one year old, according 

to the “gender” and “child development stage” variables. Alagoas, 2020. 

Period Male (%) Female (%) Unknown/ 

Blank (%) 

Total 

Early neonatal 186 (28%) 147 (22.1%) 09 (1.3%) 342 (51.4%) 

Late neonatal 60 (9%) 42 (6.3%) 02 (0.3%) 104 (15.6%) 

Post-neonatal 132 (19.8%) 88 (13.2%) 00 (0.0%) 220 (33%) 

Total 378 (56.8%) 277 (41.6%) 11 (1.6%) 666 (100%) 

Source: Mortality Information System (SIM) via the Informatics Department of the Unified Health 

System (DATASUS). 

 

Distribution of the death cases among children (Table 1) indicates prevalence of the male 

gender in all three periods, with more deaths during the early neonatal period. In addition to these, 

there are 11 cases in which gender was unknown/blank, with 9 and 2 of them corresponding to the 

early and late neonatal periods, respectively. 
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Among the 102 municipalities in Alagoas, Maceió, capital of the state, is the city with the 

highest number of infant deaths in all three periods (early neonatal, late neonatal and post-neonatal), 

which corresponds to 57.50% of the 666 cases recorded in the state, with 30.63% referring to early 

neonatal, 8.85% to late neonatal and 18.31% to post-neonatal deaths. Of these cases, 217 (56.36%) 

are male and 157 (40.77%) are female, with 11 (2.85%) lacking information on gender. Second to 

Maceió is the municipality of Arapiraca with 102 cases (15.31%) out of the total of 666, of which 44 

are early neonatal (43.14%), 30 are late neonatal (29.41%) and 28 (27.45%) are post-neonatal deaths. 

Of the 102 cases recorded in Arapiraca, 63 (61.76%) correspond to the male gender and 39 (38.24%) 

to the female gender. 

According to the current study, after evaluating the years from 2008 to 2017 in the DATASUS 

database, Alagoas presented the lowest infant mortality rate per occurrence in 2017. It can be 

observed that, although 2017 was the year with the fewest deaths in the state of Alagoas, there is 

certain lag in relation to other northeastern states, as well as in relation to the Brazilian mean 

(DATASUS, 2019). The aforementioned emphasizes the challenges that Alagoas had to overcome to 

progress in the area of infant mortality due to preventable causes. 

In the same year, a reduction in the number of cases was also observed in other Brazilian 

states, which can be related to the advancement of medical technologies and to improvements in the 

assistance provided to women (in pregnancy and during delivery) and to newborns (Mombelli, Sass, 

Molena, Téston & Marcon, 2012; Gaíva, Lopes, Ferreira, Mufato, 2018). 

Regarding gender, the higher prevalence of death cases in male newborns is similar to what 

was observed by other authors (Camilo, Silva, Oliveira, Resende & Reis, 2018; Gaíva et al., 2018). 

This fact can be explained, on the one hand, by the earlier pulmonary maturation in the female gender, 

which reduces the chances of respiratory complications, an important cause of death in children under 

one year of age (Camilo et al., 2018; Gaíva et al., 2018). In addition to that, it can also be related to 

the fact that males present slower overall fetal maturation than females due to the influence of the 

Y chromosome (Gaíva et al., 2018). On the other hand, according to data from DATASUS (2019), a 

factor to be taken into account is the overall number of male live births in the year under 

study (25,576), when compared to the female gender (24,157). 

The aforementioned data have similar characteristics when compared to the study carried out 

in Cuiabá/MT, Midwest region of the country, which showed that there is predominance of deaths in 

the early neonatal period, especially among extremely low birth weight (ELBW) newborns, and to 

the one conducted in Fortaleza, Northeast region, which showed that these cases are still prevalent in 

males (Nascimento, Leite, Almeida, Almeida & Silva, 2012). 

Regarding the profile of preventable causes of infant deaths in Alagoas from January to 

December 2017 (Table 2), the Reducible deaths through adequate care for the newborns were the 

most prevalent, corresponding to 28.37%, followed by other causes (not clearly preventable) with 

25.07%, and by Reducible deaths through care for women during pregnancy with 22.37%. 

The death rates observed in the current study were higher among preterm neonates. Taking 

birth weight into account, the data indicate a strong relationship with mortality, showing that this 

factor increases the probability of death at lower ages (Camilo et al., 2018). Prematurity, and 

consequently low birth weight, significantly increases immediate and late neonatal morbidity, being 

related to various health problems that can lead to death (Nascimento et al., 2012).  

Most early deaths are due to pregnancy and delivery complications and are associated with 

the precarious assistance offered to the mothers during prenatal care and childbirth, together with 

inadequate care for the newborns, especially those with low birth weight, causes that could be 

prevented with good health care (Nascimento et al., 2012; Camilo et al., 2018). 

It is also be noted that there is difficulty analyzing the association between duration of 

pregnancy and birth weight as a risk factor for infant death, as these data are neglected in death 

certificates. Actions aimed at improving the quality of the data on the characteristics of infant deaths 

in the Mortality Information System (SIM) should also be a constant (Mombelli et al., 2012). 
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Table 2 

Profile of preventable causes of death among children in Alagoas from January to 

December 2017. Alagoas, 2020. 

PREVENTABILITY N % 

1. Preventable deaths   

1.1. Reducible deaths through immunization actions 0.1 0.15 

1.2.1. Reducible deaths through care for women during 

pregnancy 

149 22.37 

1.2.2. Reducible deaths through adequate care for women 

during delivery 

56 8.40 

1.2.3. Reducible deaths through adequate care for newborns 189 28.37 

1.3. Reducible deaths through diagnostic actions and 

adequate treatment 

47 7.05 

1.4. Reducible deaths through proper health promotion 

actions linked to adequate health care actions 

45 6.75 

2. Incorrectly defined causes 12 1.80 

3. Other causes (not clearly preventable) 167 25.07 

Total 666 100 

Source: Mortality Information System (SIM) via the Informatics Department of the Unified Health 

System [DATASUS]. 

 

Faced with the need to expand efforts to reduce the maternal, perinatal and neonatal morbidity 

and mortality rates still recorded in the country, Ordinance No. 569 of the Ministry of Health, dated 

June 1st, 2000, established the Humanization Program in Prenatal Care and Birth (Programa de 

Humanização no Pré-natal e Nascimento [PHPN], 2000). The PHPN favors greater adherence to 

prenatal care. Adequate prenatal assistance exerts a direct impact on the reduction of morbidity and 

mortality rates in the mother, fetus and newborn because, during prenatal care, it is possible to identify 

obstetric pathologies and complications, for an accurate management of these clinical conditions 

(Silva, Mendes, Miranda & Santos Neto, 2016). Despite the mobilization of programs that encourage 

adherence to this prenatal care and emphasize its importance, there are still gaps to be solved. In 

Brazil, lower prenatal care coverage is observed in the most vulnerable population groups, such as 

the following: indigenous women, puerperal women from the North region, low schooling level, 

single motherhood, multiparous women, unplanned pregnancies, and those who had previous 

obstetric complications or tried to terminate their current pregnancy (Viellas et al., 2014). 

Prenatal care plays a fundamental role in protecting the life and health of pregnant women and 

newborns, when there is guarantee of good quality access to prenatal care. Such care can circumvent 

obstetric problems, with early diagnosis and adequate treatment, preventing harms and favouring 

healthy deliveries and births (Maia, Souza & Mendes, 2020). 

In this sense, delivery care also represents an important contributing factor for infant mortality. 

It is noted that such care has been carried out in a way focused on secondary and tertiary care, using 

two technologies and medication to speed up labor; in addition to the weakness of the referral and 

counter-referral process and the impaired access to care among these women (Silva et al., 2016). 

Another resource to reduce the infant mortality rates is the Kangaroo Method (KM), a care 

model for newborns that allows early skin contact between mothers, fathers and premature and low 
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birth weight newborns. The method has promotion of a greater affective bond and thermal stability 

as its principle, prevents hypothermia, and contributes to reducing the risk of in-hospital infections 

and to reducing stress and pain in the newborn (NB). In this sense, in addition to increasing the 

breastfeeding rates and improving development of the neurobehavioral and psychological impact, 

KM also reduces the number of hospital readmissions (Ferreira et al., 2019). In the maternity 

hospitals from the capital of Alagoas, Maceió, treatment with this method is used, generating positive 

results such as increased mother-child affective bond, favoring that, even after being discharged from 

the hospital, parents feel more capable and more confident to take care of their children 

(Araujo et al., 2016). 

In this context, the Ministry of Health also recognizes that breastfeeding is an essential 

strategy to reduce mortality; in addition to that, colostrum is considered the newborn's first immunity 

barrier due to the presence of immunoglobulins, proteins and vitamin A (Andrade, 2015). Childcare, 

which represents a way of promoting health in the maternal and child context, aims at favoring proper 

growth of children in all its nuances, that is, physically, socioculturally and psychologically. The 

guidelines about the benefits of breastfeeding are also provided in this phase (Malaquias, Gaiva & 

Higarashi, 2015). 

In addition, vaccines are one of the instruments that present the best cost-benefit ratio and 

high safety levels, favoring protection for the individuals and the community in which they are 

inserted. Immunization is one of the public health interventions aimed at children that most assisted 

in reducing infant mortality (Martins, Santos & Álvares, 2019; Mangiavacchi, Oliveira, Rangel, 

Rodrigues & Jacomini, L. S., 2021). 

When necessary, neonatal resuscitation is also among the actions that can be employed in 

order to reduce infant mortality. It is employed when pregnancies are not at term, when there is no 

breathing or crying, and when there is no flexed muscle tone. Thus, the initial resuscitation steps are 

based on the following: avoiding hypothermia, proper head positioning, and airway and oral 

aspiration, which should be performed in a maximum of 30 seconds. Warming the newborn is very 

important because it reduces the comorbidity and death rates; in addition to that, maintaining body 

temperature between 36.5°C and 37.5°C whenever possible, corresponding to normothermia, was 

established as a quality indicator for the institutions that provide this care until discharge or transfer 

from this unit (Sociedade Brasileira de Pediatria [SBP], 2016). 

In view of the above, Rede Cegonha reinforces the PHPN proposal of adopting strategies 

aimed at the quality of care for women in the pregnancy-puerperal cycle, as well as care for children 

up to 24 months of age, with the objective of reducing infant and maternal mortality with emphasis 

on the neonatal component (Marques, 2015). 

 

CONCLUSION 

 

The rates corresponding to infant mortality due to preventable causes that were recorded 

during 2017 in the state of Alagoas showed that the most affected newborns were preterm neonates. 

These deaths are a strong health indicator and reflect the quality of the services offered in the 

gestational and puerperal period, as well as in newborn care. 

Although this indicator presents a decreasing trend when evaluating the period from 2008 to 

2017, the state still has alarming data. In addition to that, underreporting cases are not uncommon. In 

this way, the importance of properly filling in the Infant Death Declarations is evidenced, so that 

more assertive strategies can be devised to reduce these deaths. 
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