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Introduction: Child deaths in Brazil have fallen significantly in recent decades. 

However, mortality rates remain high compared to countries with a Human 

Development Index considered very high. In addition, social problems and 

inequalities remain evident and require the promotion of effective public 

policies. However, since the beginning of the millennium, a governmental 

effort in favor of children’s health has been underway, with actions that have 

contributed to improving mortality rates. In this context, it is essential to 

investigate the transformations of the first two decades of the 21st century.

Methods: This study aims to describe and identify the temporal trends in 

mortality rates for children aged 0–14 in Brazil and its macro-regions. This is 

an ecological, time-series study with a quantitative approach, based on 

secondary data on infant mortality (<1 year), childhood mortality (<5 years), and 

mortality in children between 5 and 14 years, in Brazil and in the Northeast 

Macroregion, between 2000 and 2019. Data was collected from January to 

August 2024 through the Mortality, Live Births, and Resident Population 

Information Systems provided by the Brazilian Institute of Geography and 

Statistics (IBGE). Trends were analyzed using Joinpoint statistical software.

Results: In Brazil and the Northeast, there was a significant downward trend in 

infant and childhood mortality rates until 2014, after which the curve remained 

stationary. Among children aged 5–14, a continuous downward trend was 

observed, with regional and temporal variations, particularly a greater decrease 

after 2013 in the country and in 2012 in the Northeast. Black children had a 

higher percentage of deaths, males were more prevalent, and perinatal 

conditions were the main cause of death among children under 1 and 5 years 

old. External causes of morbidity and mortality prevailed as the main causes of 

death among children aged 5–14.

Discussion: During the two decades studied, there was a significant reduction 

in mortality. However, the stagnation of rates since 2014 and the uneven 

profile of deaths indicate that social indicators and health actions were 

impacted by austerity measures, posing a challenge for the country in terms 

of maintaining, regionalizing, and strengthening effective public policies.
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1 Introduction

Over the years, the vast regions of Brazil have been impacted 

by various factors that have in�uenced morbidity and mortality 

indicators in the child health scenario. Data from the United 

Nations (UN) show that the country achieved the global goal 

proposed by the Millennium Development Goals (MDGs) in 

2000, by reducing the Infant Mortality Rate (IMR) by two-thirds 

in children under 1 year of age (1).

Between 1990 and 2015, the IMR in Brazil fell from 47.1 to 

13.3 infant deaths per thousand live births (LB) (2). In 2022, the 

IMR in the country was 12.6 deaths per thousand live births (3). 

In the Northeast, the IMR went from 75.8 in 1990 to 15.2 per 

thousand LB in 2019 (2).

Mortality rates varied between Brazilian macro-regions. In 

2022, estimates of the Infant Mortality Rate (IMR) revealed the 

Northeast with a rate of 16.7 per 1,000 LB; the North with 18.5 

deaths per 1,000 LB; the Midwest with 15.3 deaths per 1,000 LB; 

the Southeast with 13.8 deaths per 1,000 LB and the South with 

12.1 deaths per 1,000 LB (4).

Even with the implementation of public policies, mortality rates 

among children in different age groups are still considerably higher 

when compared to developed countries (5). According to the Inter- 

Agency Group for Child Mortality Estimation (UN IGME), in 2022, 

Brazil had an IMR of 2.53 per thousand LB, an IMRf of 14.02 per 

thousand LB, and a mortality rate for children aged 5–14 of 2.33 

per thousand 5-year-olds. In comparison, in Canada, the IMR was 

4.34 per thousand LB; the IMRf was 4.94 per thousand LB; and 

the mortality rate for children aged 5–14 was 0.88 per thousand 

5-year-olds; in Norway, the IMR was 1.76 per thousand LB; the 

IMRf was 2.17 per thousand LB; the mortality rate for children 

aged 5–14 was 0.67 per thousand children aged 5; and in Japan, 

the IMR was 1.72 per thousand LB; the IMRin was 2.28 per 

thousand LB and the mortality rate for children aged 5–14 was 

0.72 per thousand children aged 5, revealing significant disparities 

(6).

Among children and adolescents aged 5–14, the causes of 

death differ from those of the younger age groups. It is 

estimated that around 1 million children in this age group died 

worldwide in 2016, mainly from external causes (7). In Brazil, 

around 21% of girls and 32% of boys were killed by traffic 

accidents, drowning, and homicides (8).

Although there have been reductions in child mortality rates, 

this reduction has not occurred equally between social groups. 

Children belonging to lower-income families have a two to three 

times higher risk of death by the age of five (9, 10). In fact, 

according to the World Inequality Lab (2023), Brazil remains 

one of the countries with the highest levels of social and income 

inequality globally.

Territorial inequalities also have a significant impact on 

morbidity and mortality, primarily due to difficulties in access, 

such as geographical distance (11). In 2022, the North and 

Northeast regions had the most significant shares of the 

population without access to water and sewage collection, 

according to the Trata Brasil Institute (12), which contributes to 

maintaining negative indicators.

Faced with this scenario, Brazil adhered to the Sustainable 

Development Goals (SDGs), created by the UN in 2015, which 

set targets to be achieved by 2030. A global appeal that 

prioritizes 17 goals to promote equity. SDG 3—Health and 

Well-being, proposes, for example, in target 3.1, to reduce the 

global maternal mortality ratio to 70 deaths per 100,000 LB and 

in target 3.2, to end the number of preventable deaths of 

children aged 0–5, in addition to reducing neonatal mortality to 

12 per thousand LB and in children under 5 to at least 25 per 

thousand LB (1).

In this approach to preventing child deaths, the spatial 

distribution of this segment must be investigated, given the link 

with inequalities in the territory (13). Target 3.4 aims to reduce 

premature death caused by non-communicable diseases to one 

third, with a view to prevention and treatment; promotion of 

mental health and well-being. Target 3.8 aims to achieve 

universal health coverage, with adequate essential services and 

the availability of essential medicines and vaccines (1).

Over the past two decades, critical mortality events have 

occurred, with a focus on socioeconomic and epidemiological 

factors. Given this, it is necessary to investigate the evolution of 

infant, childhood, and child mortality indicators between the 

ages of 5 and 14 in Brazil and the Northeast region of the 

country, between 2000 and 2019. Given the above, the question 

arises: What is the behavior of infant mortality rates (<1 year), 

childhood mortality rates (<5 years) and mortality rates for 

children aged 5–14 years in Brazil and in the Northeast 

Macroregion from 2000 to 2019? What are the characteristics of 

these deaths in the two decades analyzed?

Given this reality, it is essential to describe and identify 

temporal trends in mortality rates among the selected age 

groups, analyzing possible changes over time among the macro- 

regions, with an emphasis on social profile, causes of death, and 

changes in epidemiological characteristics.

2 Methods

This is a descriptive time-series ecological study with a 

quantitative approach, based on publicly available secondary 

data from the Department of Information Technology of the 

Unified Health System (DATASUS). The TabNet tool was used 

to tabulate the data, accessing the Mortality Information 

System—SIM, the Live Birth Information System—SINASC, as 

well as population data obtained from the Study of Population 

Estimates by Municipality, provided by the Brazilian Institute of 

Geography and Statistics (IBGE).

The use of indicators in descriptive studies is a widely 

employed strategy in epidemiology, enabling the utilization of 

secondary data, such as mortality data, or even primary data 

collected during the study itself. Time series analysis is an 

essential approach within this scope, allowing for the 

organization and interpretation of quantitative data over time, 

which can be applied to different types of research (14, 15).

For this research, Brazil and the Northeast Macroregion were 

used as units of analysis, with an investigation of specific 
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indicators related to child mortality. The population composition 

of Brazil was based on the 2022 demographic census, which 

estimated 203,080,756 inhabitants, distributed among the 27 

Federation Units, in 5,570 municipalities, divided into five 

regions of the country (North, Northeast, South, Southeast and 

Midwest). The population of the Northeast region was estimated 

at 54,658,515 inhabitants, distributed among the region’s nine 

states: Alagoas (AL), Bahia (BA), Ceará (CE), Maranhão (MA), 

Paraíba (PB), Pernambuco (PE), Piauí (PI), Rio Grande do 

Norte (RN) and Sergipe (SE), with a population density of 35.21 

inhabitants per km2. In 2022, a total of 40,129,261 children 

under the age of 14 were estimated in the country, with the 

North Macroregion, followed by the Northeast, having the 

youngest population (16).

The data was collected between January and August 2024. The 

data extracted from DATASUS refers to the period between 2000 

and 2019, targeting children in the age groups: under 1 year old, 

under 5 years old, and 5–14 years old, both in Brazil and in the 

Northeast Macroregion. The data was organized into tables and 

exported into files in CSV format for later analysis.

The mortality coefficients were calculated for infants (under 1 

year old), children (under 5 years old) and children aged 5–14, as 

well as the percentage of deaths according to race/color, sex and 

chapter of the International Classification of Diseases—10th 

revision (ICD-10), for the 0–14 age group.

The dependent variables were: Infant Mortality Coefficients 

(under 1 year), Child Mortality Coefficient (under 5 years) and 

the Mortality Coefficient for children aged 5–14 years. The 

independent variables were race/color, gender and age group, 

with data expressed in absolute and relative values. The initial 

calculations were carried out using Microsoft Excel 2013 software. 

Details of the variables and data sources are shown in Table 1.

The descriptive analysis of the data followed standards 

established for quantitative time series research. Initially, the data 

was extracted from DATASUS and then exported to Microsoft 

Excel 2013. At this stage, absolute and relative values were 

calculated, and graphs were drawn up to represent the data situation.

To analyze the statistical trend, we used the Joinpoint 

Regression Program software, version 5.0.2, which applies the 

linear regression coefficient estimate to identify statistically 

significant in�ection points in the time series (17).

The information was entered into Excel by annual rate and 

categorized according to the type of variable and age group 

analyzed. The data was processed as follows: 

(a). Separation of data by age group, year, race/color, number of 

deaths, underlying cause of mortality, and type of variable, 

for both Brazil and the Northeast Macroregion.

(b). Systematic recording of each stage of data collection, 

categorization of variables, and transposition of information 

into structured spreadsheets.

(c). Calculation of the mortality coefficients: infant (under 1 year 

old), childhood (under 5 years old), and children aged 5–14, as 

well as the generation of graphs and the calculation of 

percentages according to the variable’s race/color, sex, and 

underlying cause of death—ICD-10.

TABLE 1 Operational definition of the variables used in the study.

Variable Type Operational definition Data source

Infant mortality 

coefficient (CMI)

Dependent Number of deaths in children under 1 year of age in a given locality divided by the total 

number of live births in a given locality, multiplied by 1,000, between the periods 2000 

and 2019, at the level of Brazil and the Northeast Macroregion.

- Mortality information system.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def

- Live birth information system.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sinasc/cnv/nvuf.def

Childhood mortality 

coefficient

Dependent Number of deaths in children under 5 years of age in a given locality divided by the total 

number of live births in a given locality, multiplied by 1,000 between the periods 2000 

and 2019, at the level of Brazil and the Northeast Macroregion.

- Mortality information system.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def

- Live Birth information system.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sinasc/cnv/nvuf.def

Mortality coefficient 

(5–14 years)

Dependent Number of deaths between the ages of 5 and 14 in a given locality divided by the number 

of residents in that locality, multiplied by 100,000, between 2000 and 2019, for Brazil and 

the Northeast Macroregion.

SIM—DATASUS; population estimates— 

IBGE

Race/color Independent Classification according to IBGE categories (white, black, brown, yellow, indigenous. 

ignored)

- Mortality Information System.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def

- Resident Population.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?ibge/cnv/popsvsbr.def

Sex Independent Male, female, unknown - Mortality Information System.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def

Age group Independent Under 1 year old; under 5 years old; 5–14 years old - Mortality Information System.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def

Underlying cause of 

death (ICD-10)

Independent Classification of underlying causes of death according to ICD-10 chapters - Mortality Information System.

http://tabnet.datasus.gov.br/cgi/ 

deftohtm.exe?sim/cnv/obt10uf.def
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Concerning time trend analysis, Joinpoint identifies changes in the 

slopes of the curves over time utilizing joinpoints using the Monte 

Carlo permutation method to verify the statistical significance of 

the changes observed. The model also allows you to choose 

between different error distributions, such as Poisson, when 

applicable (18). In the context of this analysis, two main 

indicators are used: APC (Annual Percentage Change) which 

estimates the annual percentage change in rates over time, 

indicating specific changes year on year. It is calculated using a 

log-linear regression model, in which the rate for one year is 

multiplied by a constant factor to obtain the rate for the next 

year. The AAPC (Average Annual Percentage Change), on the 

other hand, represents a weighted average of each APC within 

the specified time interval, providing an overview of the trend 

over the evaluated period (17).

This study did not require approval from the Research Ethics 

Committee (CEP), since it used data in the public domain, as 

provided for in Law No. 14.874 of 2024, which establishes 

research with human beings and implements the National Ethics 

System, in addition to the Access to Information Law No. 

12.527 of 2011 (19, 20).

3 Results

The analysis of the 20 years investigated reveals that, in Brazil, 

there were a total of 1,259,615 deaths in children up to 14 years of 

age. Of these, 428,041 lived in the Northeast Macroregion. From 

2000 to 2019, there was a significant change in the mortality 

coefficients for infants (under 1 year old), children (under 5 

years old) and children aged 5–14.

As for infant mortality, the rates were consistently higher than 

those of child mortality, both in Brazil and in the Northeast 

Macroregion, as was expected, considering that the former 

includes the latter. In Brazil, the IMR fell from 26.10 to 12.40 

deaths per thousand LB, while the IMRf fell from 30.10 to 14.10 

deaths per thousand LB. In the Northeast Macroregion, the IMR 

fell from 35.90 to 13.70 deaths per 1,000 LB and the IMRf from 

41.20 to 15.80 deaths per 1,000 LB.

It was also possible to identify a reduction in mortality rates 

for children aged 5–14. However, these rates remained higher at 

the end of the historical series concerning the IMR and IMRf, 

reaching rates of 25.01 and 28.10 deaths per 100,000 inhabitants 

aged 5–14 in Brazil and 28.10 deaths per 100,000 inhabitants in 

the same age group in the Northeast in 2019.

Over the entire period analyzed, the Northeast maintained 

rates higher than the national average, reinforcing the existence 

of significant regional disparities in child health indicators. This 

pattern is compatible with the context of social, economic, and 

access to health services inequalities between Brazilian macro- 

regions, as illustrated in Table 2.

Figure 1 shows a statistically significant downward trend in the 

IMR in Brazil and the Northeast, respectively, APC = −5.2 (95%CI: 

−5.5; −4.9) and APC = −6.50 (95%CI: −6.9 and −6.1), in the 

period between 2000 and 2014, with a joinpoint in 2014, when 

the mortality coefficients began to show stability, with no 

statistically significant variations until 2019.

Figure 2 also shows a statistically significant reduction in the 

under-five mortality rate over the same time period (2000– 

2014). In Brazil, the downward trend showed an APC = −5.01 

(95%CI: −5.3 and −4.7), while in the Northeast Macroregion, 

the reduction was even more pronounced, with an APC = −6.29 

(95%CI: −6.7 and −5.9). In the subsequent period (2014–2019), 

although mortality rates continued to fall, the variations were 

not statistically significant, signaling a period of stagnation in 

the reduction of mortality among children under 5 years of age.

TABLE 2 Distribution of mortality rates in Brazil and the northeast macro-region, 2000 to 2019.

Year IMR (<1 year) 
Brazil

IMR (<1 year)— 
Northeast

TMIf (<5 years) 
Brazil

TMInf (<5 years)— 
Northeast

TM 5–14 years 
—Brazil

MT 5–14 years— 
Northeast

2000 26.10 35.90 30.10 41.20 33.35 33.34

2001 24.90 33.40 28.70 38.30 32.76 32.38

2002 24.90 33.40 27.20 35.50 33.01 33.28

2003 23.40 30.80 26.10 33.80 32.14 32.08

2004 21.50 27.80 25.00 32.10 31.46 32.21

2005 20.40 25.90 23.70 29.90 30.72 30.96

2006 19.60 24.80 22.70 28.50 31.21 31.31

2007 18.60 23.20 21.70 26.80 30.27 31.70

2008 17.70 21.80 20.60 25.20 30.76 34.04

2009 16.80 20.30 19.60 23.50 30.32 31.85

2010 16.00 19.10 18.60 22.10 29.71 32.27

2011 15.30 18.00 17.70 20.70 29.42 31.03

2012 13.50 15.00 15.60 17.40 29.94 31.76

2013 13.40 15.50 15.60 17.80 28.86 30.89

2014 12.90 14.50 14.90 16.70 28.73 31.16

2015 12.40 14.00 14.30 16.00 26.61 28.60

2016 12.70 14.50 14.90 16.80 27.03 29.99

2017 12.40 14.10 14.40 16.30 26.25 29.48

2018 12.20 13.50 14.20 15.70 25.02 28.12

2019 12.40 13.70 14.40 15.80 25.01 28.10
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Although the mortality rate for children aged 5–14 showed a 

downward trend throughout the study period, it showed a less 

marked decline than the IMR and IMRf. In Brazil, this 

reduction was statistically significant in both periods: between 

2000 and 2013, APC = −1.02 (CI:−1.3;−0.8) and between 2013 

and 2019, APC = −2.6 (CI:−3.4;−1.8). In the Northeast, the 

downward trend was only confirmed in the most recent period, 

between 2012 and 2019 with (APC = −1.7; 95% CI −2.8 and 

−0.6), as shown in Figure 3.

Concerning the analysis of the race/color variable, national 

data between 2000 and 2019 reveal a predominance in the 

number of deaths in children under 1 year old among white 

children, 369,584 (40.61%), followed by brown children, 353,624 

(38.86%). This pattern was maintained among children under 

the age of 5. However, when considering the black population 

group (brown and black), the percentage was higher: 41.38% 

(N = 376,566) in children under 1 year old and 41.95% 

(N = 446,448) in children under 5, according to Table 3.

In the Northeast Macroregion, the profile of infant 

mortality is particular. The highest number of deaths was 

among brown children, 161,763 (51.67%), followed by 

white children, 58,368 (18.63%). Similarly, mortality among 

children under 5 was higher among brown children, 

189,648 (51.97%).

In children aged 5–14, although the absolute number was 

lower in both Brazil and the Northeast, there was a change in 

the racial profile of deaths. In Brazil, brown children accounted 

for the majority of deaths in this age group, 37,874 (59.99%), 

followed by white children, 12,480 (19.77%). When the deaths 

of brown and black children are added together, the percentage 

of fatalities reaches 50.67% (N = 98,997) in Brazil and 65.56% 

(N = 41,392) in the Northeast.

FIGURE 1 

Trend in the infant mortality rate (under 1 year) in Brazil and the northeast region, 2000 to 2019.

FIGURE 2 

Trend in the under-five mortality rate in Brazil and the northeast macro-region, 2000 to 2019.
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Stratification by sex also reveals inequalities. In all age 

groups in the localities, the number of deaths was higher 

in the male population. In Brazil, over the 20 years 

investigated, the highest concentration of deaths occurred 

in children under 5, representing a total of 1,058,748, of 

which 590,266 (55.75%) were male and 468,482 (44.25%) 

female. In the Northeast Macroregion, this pattern was 

repeated, with 361,486 deaths in children under 5, of 

which 202,717 (56.08%) occurred in males and 158,769 

(43.92%) in females, representing approximately one-third 

of child deaths in Brazil, as shown in Table 3.

The analysis of child deaths, according to ICD-10 chapters, in 

Brazil and the Northeast Macroregion, between 2000 and 2019, 

shows that conditions originating in the perinatal period 

(Chapter VI) were the leading cause of mortality in children. In 

Brazil, this condition was responsible for 523,826 deaths, almost 

all of which occurred in children under the age of 1 

(N = 522,602; 57.42%). In the Northeast Macroregion, this 

pattern continued, with 181,296 deaths, also concentrated in 

children under 1 year old. This cause alone accounts for almost 

half of child deaths in both locations.

In second place were congenital malformations, 

deformities, and chromosomal anomalies (Chapter XVII), 

both in Brazil (N = 182,688) and in the Northeast 

Macroregion (N = 50,601), primarily affecting children 

under 1 year of age. In Brazil, this category accounted for 

17.58% of deaths in children under 1 and 3.85% in the 5– 

14 age group. In the Northeast, the proportion was 14.12% 

and 3.43%, respectively.

External causes of morbidity and mortality (Chapter XX) 

appear as the third leading cause of death in children aged 0– 

14. In Brazil, 129,724 deaths were recorded, of which 

(N = 76,961; 39.39%) occurred among children aged 5–14. In the 

Northeast, this proportion was even higher in this age group, 

FIGURE 3 

Trend in the mortality rate for children (5 to 14 years) in Brazil and the Northeast Macroregion, 2000 to 2019.

TABLE 3 Distribution of child deaths by race/color and age group in Brazil and the Northeast Macroregion, 2000 to 2019.

Race/color Deaths Brazil Deaths northeast

<1 year <5 years 5–14 years <1 year <5 years 5–14 years

N % N % N % N % N % N %

White 369.584 40.61 433.239 40.71 77.483 39.66 58.368 18.63 70.442 19.3 12.480 19.77

Black 22.942 2.52 29.214 2.75 10.980 5.62 6.915 2.21 9.195 2.52 3.518 5.57

Yellow 2.176 0.24 2.588 0.24 502 0.26 717 0.23 871 0.24 152 0.24

Brown 353.624 38.86 417.234 39.2 88.017 45.05 161.763 51.64 189.648 51.97 37.874 59.99

Indigenous 11.385 1.25 15.751 1.48 2.095 1.07 1.414 0.45 1.787 0.49 218 0.35

Unknown (a) 150.396 16.53 166.214 15.62 16.298 8.34 84.055 26.83 92.965 25.48 8.891 14.08

Total 910.107 100 1.064.240 100 195.375 100 313.232 100 364.908 100 63.133 100

Male 506.405 55.64 590.266 55.46 116.906 59.84 174.829 55.81 202.717 55.55 38.038 60.25

Female 398.254 43.76 468.482 44.02 78.437 40.15 135.005 43.10 158.769 43.51 25.077 39.72

Ign 5.448 0.60 5.492 0.52 32 0.02 3.398 1.08 3.422 0.94 18 0.03

Total 910.107 100 1.064.240 100 195.375 100 313.232 100 364.908 100 63.133 100
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with 24,040 deaths (38.08%) out of a total of 37,523. This data 

shows that external causes are more relevant at older ages.

Concerning diseases of the respiratory system (Chapter X), 

they ranked fourth in terms of causes of death in Brazil 

(91,115), especially among children under 1 (N = 51,513; 5.66%) 

and under 5 (N = 77,224; 7.26%). In the Northeast, however, 

syndromes, signs, and abnormal clinical and laboratory findings 

(Chapter XVIII) were more relevant, with 35,733 deaths, 23,370 

of which (7.46%) were in children under 1 year old.

In fifth place were some infectious and parasitic diseases 

(Chapter I), both in Brazil (N = 84,973) and in the Northeast 

(N = 34,981), mainly affecting children under 5. Also worth 

mentioning are diseases of the nervous system (Chapter VI) and 

neoplasms (Chapter II), which, although less representative of 

total deaths, still show significant numbers. 42,376 and 40,964 

deaths were recorded in Brazil, respectively, and 12,482 and 

12,180 in the Northeast, respectively.

Tables 4, 5 show the main causes of mortality.

TABLE 4 Distribution of child deaths by ICD-10 chapter and age group in Brazil, 2000–2019.

ICD-10 chapter <1 year <5 years 5–14 years Total N

N % N % N % N %

XVI. Some conditions originating in the perinatal period 522.602 57.42 523.511 49.19 315 0.16 523.826 41.58

XVII. Malf cong deformid and chromosomal anomalies 159.990 17.58 175.171 16.46 7.517 3.85 182.688 14.50

XX. External causes of morbidity and mortality 21.146 2.32 52.763 4.96 76.961 39.39 129.724 10.30

X. Diseases of the respiratory system 51.513 5.66 77.224 7.26 13.891 7.11 91.115 7.23

I. Some infectious and parasitic diseases 53.010 5.83 72.520 6.81 12.453 6.37 84.973 6.74

XVIII. Symptoms. signs and abnormal clinical and laboratory findings 48.820 5.36 64.374 6.05 13.365 6.84 77.739 6.17

VI. Diseases of the nervous system 11.862 1.30 24.847 2.34 17.529 8.97 42.376 3.36

II. Neoplasms (tumors) 3.026 0.33 15.076 1.42 25.888 13.25 40.964 3.25

IV. Endocrine. nutritional and metabolic diseases 14.901 1.64 21.168 1.99 4.253 2.18 25.421 2.02

IX. Diseases of the circulatory system 8.220 0.90 13.249 1.25 9.385 4.80 22.634 1.80

XI. Diseases of the digestive system 6.719 0.74 9.922 0.93 4.408 2.26 14.330 1.14

III. Diseases of the blood. blood organs and immune disorders 4.701 0.52 8.280 0.78 3.881 1.99 12.161 0.97

XIV. Diseases of the genitourinary system 2.459 0.27 4.091 0.38 2.434 1.25 6.525 0.52

XIII. Diseases of the musculoskeletal system and connective tissue 210 0.02 1.018 0.10 1.587 0.81 2.062 0.16

XII. Diseases of the skin and subcutaneous tissue 631 0.07 475 0.05 573 0.29 1.591 0.13

VIII. Diseases of the ear and mastoid apophysis 231 0.03 368 0.04 216 0.11 584 0.05

V. Mental and behavioral disorders 27 0.003 128 0.01 372 0.19 500 0.04

XV. Pregnancy. childbirth and puerperium – – – – 319 0.16 319 0.03

VII. Diseases of the eye and appendages 39 0.004 55 0.01 28 0.01 83 0.01

Total 910.107 100.00 1.064.240 100.00 195.375 100.00 1.259.615 100.00

TABLE 5 Distribution of child deaths by ICD-10 chapter and age group in the northeast macroregion, 2000–2019.

ICD-10 chapter <1 year <5 years 5–14 years Total N

N % N % N % N %

XVI. Some conditions originating in the perinatal period 180.951 57.77 181.238 49.67 58 0.09 181.296 42.35

XVII.Malf cong deformid and chromosomal anomalies 44.238 14.12 48.434 13.27 2.167 3.43 50.601 11.82

XX. External causes of morbidity and mortality 4.099 1.31 13.483 3.69 24.040 38.08 37.523 8.77

XVIII.Sint signs and abnormal ex-clinical and laboratory findings 23.370 7.46 30.175 8.27 5.558 8.8 35.733 8.35

I. Some infectious and parasitic diseases 23.752 7.58 30.859 8.46 4.122 6.53 34.981 8.17

X. Diseases of the respiratory system 17.035 5.43 25.897 7.1 4.571 7.24 30.468 7.12

VI. Diseases of the nervous system 3.520 1.12 7.353 2.02 5.129 8.12 12.482 2.92

II. Neoplasms (tumors) 977 5.74 4.595 1.26 7.585 12.01 12.180 2.85

IV. Nutritional and metabolic endocrine diseases 6.961 2.22 9.276 2.54 1.484 2.35 10.760 2.51

IX. Diseases of the circulatory system 2.542 0.81 4.241 1.16 3.475 5.5 7.716 1.80

III. Blood diseases. blood organs and immune disorders 2.229 0.71 3.732 1.02 1.402 2.22 5.134 1.20

XI. Diseases of the digestive system 2.304 0.74 3.419 0.94 1.486 2.35 4.905 1.15

XIV. Diseases of the genitourinary system 848 0.27 1.484 0.41 1.011 1.6 2.495 0.58

XIII Musculoskeletal system and connective tissue diseases 68 0.02 145 0.04 479 0.76 624 0.15

XII. Diseases of the skin and subcutaneous tissue 230 0.07 376 0.1 215 0.34 591 0.14

VIII Diseases of the ear and mastoid apophysis 83 0.03 125 0.03 72 0.11 197 0.05

V. Mental and behavioral disorders 11 0.004 53 0.01 137 0.22 190 0.04

XV. Pregnancy. childbirth and puerperium - - - - 132 0.21 132 0.03

VII. Diseases of the eye and appendages 14 0.004 23 0.01 10 0.02 33 0.01

Total 313.232 100.00 364.908 100.00 63.133 100.00 428.041 100.00
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4 Discussion

Our study revealed that Brazil and the Northeast Macroregion 

showed a downward mortality trend among all age groups during 

the twenty years analyzed. During this period, the Infant Mortality 

Rate (IMR) and the Child Mortality Rate (IMRf) fell significantly 

in both territories. Falls were also observed in the mortality rates 

of children aged 5–14, indicating a positive impact of public health 

policies over the years. These data highlight the importance of 

robust health policies and strategies, particularly in historically 

vulnerable regions such as the Northeast, and reveal significant 

territorial disparities.

The historical trajectory of the reduction in mortality is 

confirmed by strategic and assertive public policies such as the 

expansion of access to Primary Care, the creation of the 

National Immunization Program (PNI) in 1973, the Prenatal 

and Birth Humanization Program (PHPN), the Bolsa Família 

Program (PBF) in 2003, the Pact for the Reduction of Maternal 

and Neonatal Mortality in 2004, the Rede Cegonha Program in 

2011, the National Policy for Comprehensive Child Health Care 

(PNAISC) in 2015, among others (21). However, even with the 

notorious advances, the lower infant mortality rates in Brazil are 

still far from those observed in countries with a high Human 

Development Index (HDI), which register around three deaths 

per thousand live births (5).

When the Annual Percentage Change (APC) is analyzed, it 

becomes apparent that the IMR and IMNF rates exhibit similar 

behavior, with a greater percentage reduction from 2000 to 

2014, followed by a stationary trend between 2014 and 2019. 

This deceleration indicates that although public policies have 

been effective, after the in�ection point, they have not been 

sufficient to maintain the progressive pace of these changes.

This stationary behavior of mortality may be related to 

economic crises, which have a more severe impact on low- and 

middle-income countries, resulting in damage to child health (22, 

23). Since 2014, Brazil has faced one of the most severe economic 

crises in its recent history, marked by a decline of more than 8% 

in Gross Domestic Product (GDP), rising unemployment, and 

increased poverty (23–25). The political crisis culminated in the 

impeachment of the elected president, and, in 2016, the 

controversial Constitutional Amendment Number 95 was 

approved, implemented in 2017, which imposed a ceiling on 

federal spending for 20 years, compromising resources for health 

and social security (26, 27). As a result, social programs such as 

the Bolsa Família Program (PBF) and the Family Health Strategy 

(ESF), which are fundamental in reducing child mortality, were 

undermined and, as a consequence, there was an increase in 

poverty due to the strengthening of the fiscal austerity measures 

adopted (28). According to Aransiola et al. (29), if income 

transfer, social security, and Primary Health Care policies had 

been expanded, it would have been possible to avoid up to 

182,531 deaths of children under 5 between 2000 and 2030, 

compared to a scenario of fiscal austerity.

Although substantial progress has been made in the fight 

against child mortality in Brazil and the Northeast, the 

slowdown observed since 2014 highlights the importance of 

maintaining and continuously strengthening public health 

policies to ensure the prevention of avoidable deaths. Issues 

such as the change in socio-economic profile, access to 

contraceptive methods and changes in family planning policies 

also in�uence the number of births, which fell from 3.6 million 

in 2000 to 2.6 million in 2022. The persistence of territorial 

inequalities means that many municipalities have not yet 

reached target 4 set in the MDGs (30, 31).

For the mortality rate among children aged 5–14, there was 

statistical significance both before and after the in�ection point. 

In the Northeast, there was a greater reduction in the APC after 

this point. The slower reduction in the rate may be due to the 

lower risk of preventable causes of death typical of the childhood 

period. This reinforces the need to broaden approaches to this 

group, including traditional health determinants.

According to Fadel et al. (8), in their study, the majority of 

deaths recorded between 5 and 14 years of age in the country 

were caused by preventable or treatable conditions, which points 

to the need for specific public policies aimed at children and 

adolescents. This highlights the need for targeted public policies 

focused on children and adolescents to strengthen the fight 

against inequalities.

Another point worth highlighting is that health services still 

require expansion and strengthening. Factors linked to child 

mortality affect their health conditions and are directly related 

to the quality of Family Health Strategy (FHS) services (32). 

Despite the importance of Primary Care, around 34% of the 

population is still not covered by the FHS, which corresponds to 

72.69 million people, with the North and Northeast being the 

regions with the highest percentage of socially vulnerable 

municipalities, as well as having low coverage rates (11).

Risk stratification is essential in childcare (33). Regarding the 

incompleteness of the data, a study by researchers Melo and 

Valongueiro (34) suggests that proper recording is crucial for 

understanding events and planning effective intervention and 

prevention strategies. However, there are still significant �aws on 

the part of some professionals who persist in attributing little 

relevance to some topics in the death certificate, which motivated 

the Ministry of Health to make it mandatory to fill in the race/ 

color attribute in the SUS information systems (35). However, 

even with the current ordinance, little progress has been made, 

which highlights the persistence of institutional racism (36, 37).

Analysis of mortality data indicates disparities in terms of racial 

and regional characteristics, and by cause of death. The country also 

experiences high inequality, generated by class, gender, and race or 

ethnicity (38). Compared to children of white mothers, for example, 

the mortality risk rate for children aged 1–4 was 65% higher among 

children of black mothers and 43% higher among children of brown 

mothers. The raw data also shows that children of indigenous 

mothers have a 31-, 11-, and 52-times higher proportion of 

deaths from diarrhea, malnutrition, and �u/pneumonia than 

children of white mothers, respectively. In the case of children of 

black mothers, the risk of death in children up to 5 years old was 

approximately twice as high for diarrhea, in�uenza/pneumonia, 

and around three times as high for malnutrition compared to 

children of white mothers (39).
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It is also noteworthy that the drop in the proportion of deaths 

among indigenous children does not follow the same speed of 

reduction when compared to the resident population (40, 41). 

According to the IBGE (30), the highest percentage of 

indigenous people is between the ages of 0 and 14 (29.95%).

As for mortality by sex, there is a predominance of male 

deaths in all age groups in the country and macro-region, 

possibly due to greater biological vulnerability to diseases linked 

to external causes, diarrhea, hemorrhages, and pneumonia (38).

The research conducted by Moreira, Oliveira, and Andrade 

(42) suggests that perinatal causes are a significant factor 

contributing to infant mortality in the Northeast Macroregion. 

In this analysis, hospital morbidity and mortality data showed 

that perinatal diseases and respiratory disorders were the most 

common conditions, especially bacterial septicemia among 

infants. In the study by Alves, Fontenelle and Sarti (43), external 

causes, such as traffic accidents and homicides, are the main 

mortality factors among children aged 5–14 in Brazil. In the 

study by Fadel et al. (8), the majority of deaths between 2005 

and 2016 among children aged 5–14 in India, China, Brazil and 

Mexico were due to preventable or treatable conditions. 

Therefore, it is necessary to expand some specific global targets 

for this audience.

This study has limitations. Firstly, using a regional scale can 

mask disparities at more aggregate levels, and it also restricts 

some comparisons at the country and macro-regional levels. 

However, the analysis effectively captures relevant variations to 

be considered in the context of mortality. Secondly, as this is a 

study using secondary data, some of the projected information 

may be incomplete or require updating. However, it is the most 

reliable information available for population analysis.

Few studies address the mortality of children aged 5–14, 

which indicates the need for more research in this area. The 

findings of this study, in line with other literature, indicate 

significant progress in reducing the mortality rate of 

children in different age groups; however, a slowdown in 

this annual percentage rate began in mid-2014. These 

processes may indicate in�uences on effective health 

policies and strategies, but they also point to recent 

setbacks marked by austerity policies. Territorial 

inequalities persist and continue to negatively in�uence the 

living conditions of children in Brazil and the Northeast.

5 Conclusion

This study presents key findings on child mortality rates 

in Brazil and the Northeast Macroregion from 2000 to 2019. 

Significant decreases over the last two decades can be 

attributed to effective public policies, including the 

expansion of Primary Care, income transfer programs, and 

the National Immunization Program. Despite this, socio- 

economic and regional inequalities, especially in the 

Northeast Macroregion, persist as obstacles to sustainable 

progress, directly impacting child mortality.

Analyzing mortality as a re�ection of social, economic, and 

political conditions necessitates an understanding that child 

health is deeply intertwined with the fulfillment of fundamental 

rights. The literature and data indicate that austerity cycles and 

the reduction of redistributive policies have a more profound 

impact on vulnerable populations, exacerbating racial, class, and 

spatial inequalities. This manifests itself in various patterns of 

mortality that cannot be explained by biomedical or individual 

variables alone.

The economic and political crisis experienced by Brazil since 

2014 has slowed down progress on child mortality. It has also 

weakened the Unified Health System (SUS), compromising the 

sustainability of essential policies such as the Family Health 

Strategy and the Bolsa Família Program. Another limitation of 

this study is the lack of more disaggregated analysis by 

municipality, specific age groups, and markers such as race/ 

color, maternal schooling, and access to essential services, which 

could deepen the understanding of health inequities. 

Furthermore, the exclusive use of quantitative data limits the 

knowledge of the subjective and contextual dimensions of the 

experience of these preventable deaths.

This reaffirms the need for intersectoral public policies, with 

an emphasis on the social determinants of health, territorial 

equity, and the strengthening of the SUS and social protection. 

Ensuring the right to life of children and adolescents requires a 

political commitment and sustained investment in health, 

education, sanitation, and food security, especially in contexts of 

historical inequality, such as the Brazilian Northeast.

It also reinforces the importance of academia, government and 

civil society working together to mitigate inequalities, consolidate 

surveillance systems and make progress on the quality of data and 

interventions. Ultimately, through strategic and coordinated 

planning that incorporates intersectorality, equity, and efficiency 

in the management of public resources, it will be possible to 

enhance health indicators.
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