273

REVISTA

O MUNDO DA
SAUDE

Infant mortality in Brazil, 2007 to 2016

Tainara Lorena dos Santos Ferreira*
Ketyllem Tayanne da Silva Costa*®
Fabia Barbosa de Andrade*

Abstract

Health indicators are crucial, as they provide essential information for setting goals and evaluating social and economic
plans. Therefore, the study aims to observe infant mortality in Brazil, from 2007 to 2016. This is an epidemiological,
ecological time series study, using population-based data, which were extracted from the Unified Health System’s
Department of Informatics in Brazil, in order to obtain the Child Mortality Coefficient indicator. The results showed
that infant mortality has declined based upon the annual assessment of this indicator between the years 2007 to 2015;
however, the year 2016 showed a slight increase. It was also observed that conditions originating in the perinatal period
emerged as the main cause of infant mortality in the analyzed period. The causes of infant mortality in the analyzed
period were identified as the most prevalent conditions originating in the perinatal period. The states of Amapa (19.81),
Bahia (17.37), and Acre (17.27) had the highest indicators, but this indicator can be reduced through better sanitary,
economic, and care conditions. Therefore, it is essential to expand health services, especially in socially vulnerable
locations, and to strengthen mother and baby care programs.

Keywords: Child. Infant mortality. Basic Health Indicators.

INTRODUCTION

It is known that child health outcomes are a campaign to promote change.

determined by multiple factors that require
multifaceted interventions with the hope of
producing positive results’. It is the persistence
of inequalities in maternal and child health that?.

The content of global and national health
policy and child health discourse over the
last decade has been significantly shaped
by the Millennium Development Goals
(MDGs)?. Samarasekera and Horton* state
that the decrease in child mortality is due
to dedication of researchers who not only
produce evidence to save lives, but also lead
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The main strategies for reducing child
mortality in Brazil are the expansion of
access to vaccination, the encouragement
of breastfeeding, better maternal education,
coverage of Primary Care, and the Bolsa
Familia Program, which strengthen the use
of health services and reduce the poverty
with its conditionalities among the assisted
families as well as the regional inequalities®.

Improving  child  health indicators
remains one of the most important global
health challenges, especially in developing
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countries, as neonatal mortality, infant
mortality, and child mortality are still at
unacceptably high levels®®. Therefore, the
importance of strategies searching to identify
potentialities and obstacles related to the
reduction of avoidable deaths in the child
population are emphasized.

Important reductions in infant mortality
have been observed, as well as the
implementation of key interventions in the
search to reduce the main causes of infant
deaths, highlighting neonatal deaths, and
those that had causes such as diarrhea and
pneumonia. It is noteworthy that the global
health community has expanded health
initiatives addressing not only the continued
reduction in mortality, but also the reduction
of adverse exposures and morbidity®'°.

Theincreaseininequality of childindicators
implies that the rapid expansion of child
health interventions may not demonstrate
greater positive results when related to more
vulnerable groups, suggesting that, in order
to reduce inequalities, political reforms are
necessary. These reforms should consider
the needs of vulnerable and marginalized
populations, as well as, when there is a global
incorporation of the theme, guarantee a
commitment marked by global and national
investments in health 12,

METHODOLOGY

This is an epidemiological, ecological
time-series study, with hospitalization data
from the Hospital Information System of the
Unified Health System (HIS/SUS) and deaths
extracted from the Mortality Information
System (MIS) in a historical series of a ten-
year period (2007-2016). Both systems are
within the public domain of the Ministry of
Health entitled DATASUS - SUS Informatics
Department. The underreported data

In Brazil, the development of programs
from the 2000s onwards is noteworthy,
enhancing the reduction of infant mortality,
as well as maternal mortality and poverty
reduction. Advances in public social policies
in Brazil are also noteworthy, especially for
child health through the SUS. However,
there are still demands for certification in
this line of care, and it is in this sense that
the country has been innovative, both in
normative aspects and in the implementation
of specific programs and actions'™.

Health indicators are crucial for the health
area, since knowing about the number
of deaths, their causes and conditions, as
well as other events, provides essential
information for setting goals and evaluating
social and economic plans after analysis and
interpretation. As an example, the infant
mortality indicator is considered one of the
most worrying indicators of the population's
health and living conditions’>.

It is noteworthy that the concepts of
assessment are increasingly part of the
routine of health systems and services, and
the systematization of evidence and health
outcomes becomes the key issue for creating
better decisions'. Therefore, this research
proposes to assess infant mortality in Brazil,
from 2007 to 2016.

correction was not adjusted.

Data corresponding to the number
of infant deaths were extracted from
DATASUS, considering children under one
year of age, selected by unit of analysis in
all municipalities, in order to obtain the
indicator: Infant Mortality Coefficient (IMC),
which is of the number of deaths among
children under one year old, divided by the
number of live births in Brazil and multiplied
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by 1000.

Therefore, it was decided to use the
Intermediate Urban Division Regions (IUDR)
as units of analysis. These regions polarize
a large number of municipalities concerning
the provision of highly complex goods and
services and concentrate public and private
management activities as well as present,
on a regional scale, agencies and private
companies.

After processing in Microsoft Excel, all
these data were entered into the Statistical
Package for Social Sciences (SPSS)
software, which were later aggregated in
the Intermediate Urban Division Regions
(IUDR), going from 5,565 municipalities to
161 regions, which served as units of analysis.
After the data were measured as part of the
IUDR of Brazil, all data used in SPSS were
linked to the TerraView program, version
4.2.2, in order to perform spatialization
and univariate analyses, generating the
corresponding maps of the averages of these
variables in relation to the Intermediate

RESULTS

Table 1 shows a decline in IMC from the
annual assessment of the indicator between
the years 2007 to 2015; however, the year
2016 showed a slight increase. An even
lower IMC was observed in the states of
Santa Catarina (10.75), Rio Grande do Sul
(11.18) and the Federal District (11.55). A
higher IMC was noticed in Amapa (19.81),
Bahia (17.37), and Acre (17.27).

As for infant mortality, based on values of
central tendency and dispersion in Table 2, a
reduction in the Infant Mortality Coefficient
up to the year 2015 was observed from the
average of the 161 Intermediate Urban Division
Regions. Related to the period observed, there
was a decrease in the event when comparing
16.43 in 2007 and 13.41 in 2016. However,

Urban Division Regions. This is a free, open-
access program used for geoprocessing, as
well as GeoDa used in bivariate analysis.

For analysis purposes, descriptive
analysis (absolute and relative frequencies
of aspects related to hospital morbidity and
mortality were performed for the purpose
of characterization of the study population)
and inferential analysis using the Student’s
t test were used between the Intermediate
Urban Division Regions corresponding with
the coefficient of mortality variable by age
groups, as well as the Chi-squared test, taking
into account a confidence interval (Cl) of
95% and p-value <0.05, aiming to identify
significant associations.

In constructing the maps, darker colors
were used for values that were at higher
risk and lighter colors were used for values
that were at a lesser risk. The study did not
need to be analyzed by the Research Ethics
Committee, as this data is in the public
domain, according to resolution No. 510, of
April 7, 2016".

it is worth highlighting the interruption in the
downward trend and a slight increase in 2016
compared to 2015, which had an average of
12.92 deaths in children under one year of age
for every one thousand live births.

Table 3 shows that regarding the causes
of mortality distributed according to higher
prevalence, chapter XVI, conditions originating
in the perinatal period emerge as the main cause
of infant mortality in the period analyzed (2007
to 2016) in relation to overall infant mortality.
Statistical significance was also observed from
the Student’s t.

The formation of clusters can be observed
in the North, Northeast, and central regions
of the Midwest (Figure 1). As for the BoxMap
(Figure 2a) and MoranMap (Figure 2b), there
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is a greater formation of High-High clusters
in the North, Northeast and Midwest regions,
in addition to spatial dependence, that is, a
similar IMC among neighbors. The spatial

autocorrelation value translated by the IMC
Global Moran Index for the decade was equal
to 0.53, a value that indicates that the IMC is

correlated with space.

Table 1- Distribution of the Infant Mortality Coefficient by State, 2007 - 2016, Brazil, 2019.

State 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Total
Acre 2212 17.89 19.06 1740 1437 1641 1640 1698 1714 1515 1727
Alagoas 2148  18.60 19.16 1695 1570 1516 1623 1529 1464 1431 16.85
Amapa 2080 2264 2245 1912 2011 2041 1992 18.07 1676 1830  19.81
Amazonas 16.97  16.75 16.77 1588 1545 1680 1722 1571 1554 1597  16.30
Bahia 19.75 1843 1863 1797 1680 17.02 1703 1642 1532 1599 17.37
Ceard 1612 1571 15652 1313 1361 1268 1382 1229 1206 1264 1378
Distrito Federal 11.09  11.89 1188 1263 1148 1163 1273 1140 1058 1031  11.56
Espirito Santo 1390 14,50 1199 1190 1.8 1147 1104 1130 1142 1168 12.08
Goias 1413 13.89 1329 1275 1397 1440 1386 1285 1223 13.02 1342
Maranhéo 17.00 1645 1659 1556 16.01 1468 1649 1549 1522 1499 1587
Mato Grosso 16.25  16.11 16.44 1510 1445 1399 1457 1466 1378 13.82  14.87
Mato Grosso do Sul 1919  16.54 1827 1572 1321 1337 1284 1296 1203 1291 1462
Minas Gerais 1487 1470 1397 1308 1305 1272 1215 1134 1144 1149 1287
Para 1876  18.20 1839 1800 1740 17.04 1646 1574 1497 1567  17.08
Paraiba 1828  16.56 1516 1448 1440 1451 1456 1352 11.64 1264 14.60
Parana 1322 13.09 1249 1210 165 1167 109 1120 1092 1051 11.76
Pernambuco 18.73  17.00 1716 1525 1398 1422 1413 1319 1300 1393 1507
Piaui 19.84  18.46 1790 1685 1689 1662 1639 1550 14.82 1624  17.00
Rio de Janeiro 1478 1439 1444 1396 1388 13.81 1312 1271 1257 1364 1371
Rio Grande do Norte 1577 1461 1382 1338 1331 1402 1442 1285 1385 1281 13.89
Rio Grande do Sul 1275 1276 1154 1120 1148 1080 1057 10.67 1012 1018  11.18
Rondénia 1939 16.27 1744 1854 1331 1373 1391 1433 1451 1342 1540
Roraima 1712 16.63 1830 1294 1267 1651 1933 2023 1674 1846  16.97
Santa Catarina 1277 11.69 1132 1050 11.81 1061 1046  10.11 9.93 8.75 10.75
Séo Paulo 13.06 12,60 1250 1191 1162 1154 1157 1146 1080 11.09  11.81
Sergipe 1857 1774 1669 1499 1609 1627 1510 1580 1501 1536  16.19
Tocantins 1747 1540 16.50 1631 1562 1418 1360 1267 13.02 1248 1474
Total 1569  15.03 1480 1393 1363 1346 1342 1290 1243 1272 1379

Source: MIS/DATASUS, 2019.
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Table 2- Distribution of the Infant Mortality Coefficient by Intermediate Urban Division Regions, 2007 to 2016, Brazil,
2019 (n=161).

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 Decade
Mean 1643 1583 1544 1451 148 1401 1395 1355 1292 1341 1443
Median 1595 1546 1526 1402 1435 1378 1358 1334 1267 1318  14.30
Infant Mortality — gp 393 353 366 363 280 320 334 295 282 329 281

Coefficient
cl 807- 828- 673- 841- 863- 779- 663- 835- 835- 650- 945-
3013 2725 2635 2825 2344 2765 3004 2525 2719 2618  23.58

p <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

Fonte: SIM/DATASUS, 2019.

Table 3- Distribution of the Infant Mortality Coefficient according to the most prevalent causes, by Intermediate Urban
Division Regions, 2007 - 2016, Brazil, 2019 (n=161).

Congenital

Some infectious Respiratory Some conditions  malformations, External causes
and parasitic System originating in the  deformities and  of morbidity and
diseases Diseases perinatal period chromosomal mortality
anomalies
Mean 0.7 0.71 8.62 2.68 0.32
Coe d Median 0.65 0.63 8.38 2.70 0.26
ient
Mortaldad. SD 042 046 187 041 0.20
Infantil cl 12-2.7 0.15-37 49-13.1 14-37 00-18
p <0.001 <0.001 <0.001 <0.001 <0.001

Source: MIS/DATASUS, 2019.
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Fonte: SIM/DATASUS, 2019.

Figure 1- Spatialization of the average Infant Mortality Coefficient in the Intermediate Urban Division Regions, 2007 -
2016, Brazil, 2019.
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Figure 2- BoxMap (a) and MoranMap (b) of the spatial autocorrelation of the average Infant Mortality Coefficient in the
Intermediate Urban Division Regions, 2007 - 2016, Brazil, 2019.
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DISCUSSION

Based on the results, it can be seen that
there is a variation in infant mortality from
2007 to 2015 (table 1), showing even a lower
IMC in the southern region and higher in
some states in the northern region. In areas
with more critical concentrations in the North
and Northeast regions in terms of infant
mortality, there is a reduction throughout the
series and, although they have been reduced,
regional inequalities are still present. Leal
et al.™ highlight the significant reduction
demonstrated by the North and Northeast
regions in the period 2000-2010, which
contributed to the reduction of regional
inequalities, reflecting the expansion of
Primary Health Care (PHC) in these areas,
with a focus on care for mothers and children,
as well as universalization of vaccines.

In table 2, a downward trend was observed
in the period studied, which may be associated
with the improvement of health services.
However, within the context of health
services, there are also contradictions, that
is, while PHC has expanded in the Brazilian
territory, medium and high complexity
equipment continues to be concentrated in
large urban centers'",

The decrease in infant mortality is also
related to the important reduction in the post-
neonatal component, causing changes of its
profile in Brazil, which are related to specific
actions of the PHC services, such as the
immunization programs, combating childhood
diarrhea, early detection of respiratory
diseases, encouraging breastfeeding, basic
education, and improvements in socio-
sanitary conditions. On the other hand,
since neonatal mortality mainly issues from
relationships between biological, social, and
health care variables, its reduction becomes
slower and more difficult?*2,

In this context, there is the Rede Cegonha, a
maternal and child healthcare program within
PHC, which is a Federal Government strategy

available for the adhesion of municipalities,
instituted under SUS in 2011, based on the
components: prenatal care, delivery and birth,
puerperium, and comprehensive child health
care. There is also a logistical system including:
sanitary transportation and regulations, which
will be gradually implemented throughout the
national territory based on epidemiological
criteria; foreseeable changes related to the
improvement of the structure of services;
the creation of pregnant women homes
and normal delivery centers; an increase in
the number of neonatal and adult Intensive
Care Unit (ICU) beds; and improvements in
outpatient and transport services??.

In a study carried out by Nascimento et al.??,
when analyzing the care provided to women
in prenatal care, delivery, and birth after
the implementation of the Rede Cegonha,
highlights significant advances. However,
there are still obstacles such as delays in
attracting pregnant women, delays in carrying
out exams, the lack a connection between
the pregnant woman and the place where
the birth will take place, the inappropriate
conduct of some professionals, and rapid
tests performed below the recommendations.
Therefore, clear action is needed between
civil society, health professionals, and the
government, with the purpose of improving
the quality of care provided to women in
the pregnancy and puerperal period, which
consequently reflects on child healthcare.

Regarding table 3, which deals with
the causes of infant mortality, there is an
emphasis on conditions originating during
the perinatal period in the period studied. It is
noteworthy that regarding the causes of infant
mortality according to higher prevalence,
the conditions originating in the perinatal
period stand out. This situation is pointed
out as a global trend, highlighting the need
for a substantial reduction in mortality in the
neonatal component for childhood survival®*.
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Such results further testify against the quality
of health care offered to preghant women
and may indicate a possible deficiency in the
resolvability of prenatal care?®.

This variation in the causes of mortality
over the years has a direct influence on local-
regional situations and, in light of this, on the
social inequalities that permeate Brazilian
states. For Leal et al.?%, the inequalities related
to socioeconomic development, access to
health services, as well as problems related
to the coverage of vital events, which is a
fact that affects the knowledge concerning
the dimension of infant mortality, along with
the identification of associated factors were
observed in municipalities located in remote
areas. Precarious care and perinatal outcome
indicators were almost always invisible due to
incomplete data, which reinforces the need
to enhance municipal capacities to provide
quality care during pregnancy, labor, and birth.

Regarding Figure 1, there is the formation
of a concentrated mortality indicator in the
North and Northeast regions, and this may be
related to the social and economic behavior of

CONCLUSION

In this study, a variation in mortality was
observed in some regions, with an emphasis
on the North and Northeast regions.
However, when analyzing the aggregate
of the period, it was noticed that there is a
decrease in mortality in children under one
year of age in the period from 2007 to 2015,
with a slight increase in 2016. It is noteworthy
that the most frequent illnesses were the
conditions that originated in the perinatal
period. Moreover, it is observed that regional
inequalities also influence this scenario, since
there is a poor distribution of health services,
which are concentrated in urban areas.

In this context, the need for efficient

the health indicators in these two regions. It is
known that infant mortality rates in countries
with a low HDI are still high, and the reduction
in mortality in Brazil is related to the decrease
in fertility, the expansion of basic sanitation,
the reorganization of the health care model
(Family Health Strategy -FHS), improvements
in child healthcare, increased coverage of
vaccination campaigns, and the prevalence
of breastfeeding, as well as a combination of
economic growth with improved education
and income distribution with strong effects
on the reduction of infectious diseases in the
first years of life?’.

In addition to representing the quality
of life of populations, this epidemiological
information represents deaths of children
that could have been avoided through better
sanitary, economic, and healthcare conditions.
Claeson et al.?® emphasize the importance
of epidemiological information, carrying out
effective interventions for childhood survival
that reach all children and mothers who need
them and implementing strategies to identify
inequalities and constant monitoring.

and accessible prenatal and puerperal care
within the scope of Primary Health Care is
highlighted. As limitations of this study, the
presence of underreporting of deaths and
failures to correctly complete the death
certificates stand out, which may compromise
such findings; however, continuous strategies
have been implemented in order to avoid
such facts related to the DATASUS system.
Nevertheless, existing data must be analyzed
and used in the implementation of strategies,
assessments, as well as constant monitoring
in the maternal-infant network, considering
local-regional needs, weaknesses, and
potentialities in the context of child health.
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