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Abstract

Objectives: to analyze the temporal trend and spatial distribution of infant mortality in Pernambuco
from 2001 to 2019.

Methods: an ecological study involving all deaths in children under one year of age living in
the state. Data were collected from the Mortality Information System and the Live Birth Information
System. Four mortality rates were calculated and the temporal analysis was performed by applying the
regression model by inflection points of the rates at different spatial levels.

Results: 47,949 deaths were recorded, of which 51.0% (n=24,447) occurred in the first six days of
life. A statistically significant downward trend was observed in all the rates analyzed (-4.5%/year in
overall mortality, -3.6%/year in early neonatal mortality, -1.9%/year in the late neonatal component,
and -6.3%/year in the post-neonatal component). Additionally, 64.3% of the municipalities (n=119)
showed a declining trend in the overall infant mortality rate. Less than 50% of the municipalities
showed a downward trend in early neonatal and late neonatal mortality (41.08%; n=76 and 43.2%;
n=380, respectively). In post-neonatal mortality, 57.3% (n=106) showed decreasing trends.

Conclusions: there was a temporal trend of decline in overall infant mortality, although there is
an important portion of municipalities with a stationary trend, justifying the need to reduce social
inequalities and geographical asymmetries.

Key words Time series, Morbidity and mortality, Epidemiology

This article is published in Open Access under the Creative Commons Attribution http://dx.doi.org/10.1590/1806-9304202300000116-en
license, which allows use, distribution, and reproduction in any medium, without

restrictions, as long as the original work is correctly cited. Rev. Bras. Saude Mater. Infant., Recife, 23: 20230116 1


http://orcid.org/0009-0000-7683-4712
http://orcid.org/0000-0001-8647-9398
http://orcid.org/0000-0001-6373-9580
http://orcid.org/0000-0001-7669-2320
http://orcid.org/0000-0001-7995-1893

Coelho LMS et al.

Introduction

Infant mortality is an indicator that estimates the risk of a
live birth (LB) dying before completing one year of life.!
It is one of the most important indicators of the health
situation, socioeconomic development, and quality of
life of a population.? In this sense, high mortality rates
reflect poor living and health conditions and low economic
and social development, while their decrease is linked to
improvements in access to health services, housing and
food conditions, income distribution, and the mother’s
level of education.’

Globally, infant mortality has reduced from an
estimated 65 deaths per 1000 LB in 1990 to 27 deaths
per 1000 LB in 2020. Annual child deaths fell from 8.7
million deaths in 1990 to 3.8 million in 2020. In 2018,
75% of all under-five deaths occurred in the first year of
life, totaling 4.0 million, of which 2.5 million occurred
in the neonatal period.*

In Brazil, although there has been a decline in the
mortality rate in all regions over the last decades, socio-
spatial inequalities still persist,® with the highest infant
mortality rates in the country’s North and Northeast
regions. Between 2017 and 2019, for example, these
regions presented a rate of 16.9/ thousand LB and 15.3/
thousand LB respectively, values that are above the
national average (13.3/ thousand LB) for the period.’

During the first year of life, the causes of infant
mortality can vary. It is therefore subdivided into two
segments, neonatal (0-27 days) and post-neonatal (28
days to less than one year). The neonatal period is also
subdivided into early neonatal (0 to 6 days of life) and late
neonatal (7 to 27 days of life).> Among the main causes of
early neonatal mortality are prematurity, low birth weight,
and bacterial sepsis of the newborn, usually associated
with maternal hypertensive disorder, maternal urinary tract
infections, among others. The main causes of late neonatal
mortality are bacterial sepsis of the newborn, congenital
malformations, and maternal conditions. In the post-
neonatal period, the main causes of mortality are diarrheal
diseases and gastroenteritis of presumed infectious origin,
pneumonia due to unspecified microorganisms, and other
septicemias.®

Since each age component has specific causes of
mortality, the epidemiological monitoring of indicators
over the years is fundamentally important. Among the
available tools, time serial analysis stands out, a statistical
tool that allows monitoring the evolution of a data set over
time, which in this case is expressed in years.”

In addition, the time series makes it possible to
identify non-random variations (inflections), caused,
for example, by the implementation of a policy, plan, or

strategy, as well as seasonality patterns or even noise,
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which are expressed as random facts that have modified
the evolution of the data.” Thus, time series analysis of
infant mortality is a useful tool for monitoring indicators
over time, producing knowledge about temporal evolution
and enabling decision-making by managers.

In a state characterized by socioeconomic disparities,
such as Pernambuco, in which more than half of the
municipalities are classified as very highly vulnerable,
located mainly in the inner part of the state,® time series
studies can help in understanding the different local
scenarios, contributing to identifying priority areas for
intervention, such as those municipalities that show a
tendency to increase infant mortality.

Based on the above, this study aims to analyze the
temporal trend and spatial distribution of infant mortality
in Pernambuco from 2001 to 2019.

Methods

This is an ecological study involving all deaths in children
under one year of age living in the state of Pernambuco,
considering from 2001 to 2019. 2020 and subsequent
years were not included due to the Covid-19 pandemic.
Considering the impacts of Covid-19, it is likely that
they would influence the time trend. Thus, this is a pre-
Covid-19 pandemic study.

The state of Pernambuco is located in the Northeast
region of Brazil and is composed of 185 municipalities.
The state’s population was estimated to be 9.6 million in
2020, making it the seventh most populous in the country.?
For health purposes, the state is subdivided into 12 health
regions that take into account care flows, health networks,
and neighboring municipalities.

For this study, four mortality rates were analyzed,
namely (1) overall infant mortality / 1,000 LB; (2) early
neonatal mortality / 1,000 LB; (3) late neonatal mortality
/ 1,000 LB, and (4) post-neonatal mortality / 1,000 LB,
whose equations for calculation are represented below: ’

(1) Number of deaths in children under 1 year of age in the place and year x one thousand

LB

Number of live births in place and year

(2) Number of deaths of 0 to 6-day-old infants in place and year ~x one thousand LB

Number of live births in place and year

(3) Number of deaths of 7 to 27-day-old infants in place and year x one thousand LB

Number of live births in place and year

(4) Number of deaths of 28 to 34-day-old infants in place and year x one thousand LB

Number of live births in place and year

The raw data needed to calculate the indicators were
from the Mortality Information System (MIS) and the
Live Birth Information System (SINASC - Sistema de



Informagdo sobre Nascidos Vivos), which are available on
the Department of Informatics of the Unified Health System
platform. The MIS, developed by the Ministry of Health
in 1975, provides information that enables the creation
of indicators and the organization of epidemiological
analyses to contribute to health management.'* SINASC,
implemented in 1990, aims to collect data on births
registered in the national territory and, thus, provide birth
data,'® both have national coverage.

The joinpoint regression model of the four rates at
the different spatial levels (state, health regions, and
municipalities) was used to perform the temporal analysis.
This model tests whether a line with multiple segments is
statistically better to describe the temporal evolution of
the data than a straight line or one with fewer segments.!!
Thus, the model allows identifying the indicator’s
temporal behavior (whether stationary, increasing, or
decreasing) through the slope of the regression line,
the points where there is a change in this trend (joins),
the Annual Percentage Change (APC) and the average
variation of each period (AAPC- Average Annual Percent
Change).'? Parameters used in the joinpoint analysis:
minimum: 0; maximum: 4; model selection: test with 4,499
permutations, 5% significance, 95% confidence interval
and autocorrelation of errors based on date.

The analyses were performed using the Joinpoint
Regression software, version 4.5.0.1 (National Cancer
Institute - USA). Additionally, choropleth maps were
prepared for the presentation of the results using QGIS
2.14.11 (Open Source Geospatial Foundation OSGeo).
The territorial meshes necessary for making the maps

Figure 1

Infant mortality in Pernambuco

were obtained from the Brazilian Institute of Geography
and Statistics (IBGE — Instituto Brasileiro de Geografia

e Estatistica).

Results

From 2001 to 2019, 47,949 infant deaths under one year
of'age were recorded in the state of Pernambuco. Of these,
51.0% (n=24,447) occurred in the first six days of life
(early neonatal period), 13.7% (n=6,569) between the
seventh and twenty-seventh day (late neonatal period),
and 35.3% (n=16,907) after the twenty-seventh day (post-
neonatal period).

At the beginning of the time series (2001), the
infant mortality rate in Pernambuco was 26.6/thousand
LB. A more intense decline was observed from 2001 to
2011 (-6.4% per year), from which the annual reduction
became -2.0% per year, reaching a rate of 17.5/1,000
LB in 2019. The late neonatal component decreased the
least (-1.9% per year). On the other hand, post-neonatal
mortality showed more variations over the time series
(three junctions and four trends), and with an average
percentage reduction of -6.3% per year (from 12.8/1,000
LB in 2001 to 8.9/1,000 LB in 2019) (Figure 1).

Only the Petrolina region (in the state’s outback)
showed stationary temporal behavior in the overall
infant mortality rate (AAPC=-2.1; p=0.129) between
2001 and 2019. On the other hand, in the health region
of Limoeiro, the greatest decline was recorded (AAPC=-
7.5%; p<0.001), whose rate went from 25. 9/1,000LB in
2001 to 11.8/1,000 LB in 2019. In addition, six of the

Time trend of the infant mortality rate and its components. Pernambuco, Brazil, 2001-2019.

-Time trend line; = Rate observed. *Statistical significance (p<0.05).
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twelve health regions had higher mortality rates than the
state in the 2001-2019 time series, with emphasis on the
two regions of the Pernambuco outback that ranked first:
Ouricuri (17.9/1,000 LB) and Petrolina (16.9/1,000 LB)
(Table 1A).

As for early neonatal mortality, nine regions showed
a declining trend, with Afogados da Ingazeira standing
out (AAPC=-6.2%; p<0.001). There, the early neonatal
mortality rate decreased from 15.5/1,000 LB to 5.9/1,000
LB. In addition, six of the twelve health regions had higher
mortality rates than the state, especially Ouricuri and
Petrolina, which occupied the first positions (11.5/1,000
LB and 9.3/1,000 LB, respectively) (Table 1B).

Late neonatal mortality was the lowest among the
rates. In this component, with the exception of the regions
of Afogados da Ingazeira, Ouricuri, Recife, and Serra
Talhada, in which the temporal trend was stationary, all the
others showed decreasing trends: Goiana was the region
with the highest decline in percentage between 2001 and
2019 (-6.7% per year), with a reduction from 3.3/1,000
LB to 1.1/1,000 LB. Six of the twelve health regions had
higher mortality rates than the state in the time series
(2001-2019), with Serra Talhada (2.6/1,000 LB), Ouricuri
(2.5/1,000 LB), and Petrolina (2.4/1,000 LB) occupying
the first positions (Table 2A).

In the post-neonatal component, ten municipalities
showed a decline in the period 2001-2019, with the
municipalities of Palmares (AAPC=-10.7%; p<0.001),
Arcoverde (AAPC=-9.2; p<0.001) and Serra Talhada
(AAPC= -8.3; p<0.001) standing out. In Palmares, for
example, the rate decreased from 19.3/thousand LB
to 3.5/ thousand LB. In addition, seven of the twelve
health regions had mortality rates higher than the state
rate, especially the Afogados da Ingazeira area, whose
mortality in 2019 was 4.08 times higher than the state
rate (13.9/1,000 LB and 3.4/1,000 LB), respectively
(Table 2B).

In the municipal analysis, 64.3% of the municipalities
(n=119) showed a declining trend in the overall infant
mortality rate. Less than 50% of the municipalities showed
a downward trend in early neonatal and late neonatal
mortality (41.08%; n=76 and 43.2%; n=80, respectively).
Increasing trends in early neonatal mortality were observed
in the municipality of Cedro (AAPC=58.9%; p<0.001) and
in late neonatal mortality in Casinhas (AAPC=29.5%;
p=0.012). Finally, in post-neonatal mortality, 57.3%
(n=106) showed decreasing trends (Figure 2).

When entering the municipalities of each health
region, Goiana had the highest proportion of municipalities
with a decreasing trend (90%; n=9) in the overall infant
mortality rate, while only half of the municipalities in the
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Limoeiro region showed a declining trend. In the early
neonatal component, the Serra Talhada region showed
the highest proportion of municipalities with a decreasing
trend (60%; n=6), and the Ouricuri region the lowest
(18.2%; only two of the eleven municipalities). In late
neonatal mortality, the region of Arcoverde occupied the
best position (61.5% of municipalities showed a declining
trend), and the region of Afogados da Ingazeira the worst
(only one of the twelve municipalities showed a declining
trend). Finally, in post-neonatal mortality, the best position
was occupied by the Caruaru region, in which 68.8%
(n=22) of the municipalities showed a declining trend,
while the Afogados da Ingazeira health region had the
lowest proportion of municipalities with a declining trend
(33.3%; n=4) (Table 3).

Discussion

This study analyzed the temporal trend of Infant Mortality
in Pernambuco from 2001 to 2019, showing that there was
a more intense decline in overall infant mortality until
2011, with a greater number of inflections in post-neonatal
mortality. Regional differences in the time trend were also
observed, with just over half of the municipalities showing
a significant decline in the overall infant mortality rate.

As seen in Brazil, the state of Pernambuco has shown
a reduction in infant mortality and its components.?
Overall infant mortality is an important indicator of the
population’s living conditions and the decrease in values of
this indicator is related to the decrease in social inequality
and improved access to and supply of health services since
there is a direct correlation between these variables.'"!?

Therefore, there is a consensus in the scientific
literature that a significant proportion of deaths are
preventable, that is, these are deaths that derive from
health inequities, i.e., unfair social inequalities, such as
poor access to health services and family living conditions
(education, housing, and income)."! These deaths can be
prevented, partially or totally, with the implementation
of public policies, plans, or strategies aimed at social
determinants.'

Addressing infant mortality is still one of the greatest
challenges for a country’s development, given the
problem’s complexity and, thus, demands cross-cutting
and integrated policies to act on its social determinants.'*
In this scenario, studies point out, for example, that the
decline in infant mortality is related to social programs
implemented in Brazil in recent decades, such as the Bolsa
Familia Program (PBF), created in 2003.'51¢

An ecological study conducted in Brazil to assess the

impact of the PBF on deaths in children under five years



Table 1

Infant mortality in Pernambuco

Time trend of (A) infant mortality rate and (B) early neonatal infant mortality rate, by health region of residence. Pernambuco, Brazil, 2001-

2019.

(A) Infant mortality (<1 year old)

Mortality/1,000 LB

Time period [APC* % (CI95%; pl]

Health region 2001 o1 AAPC** % (C195%; p] Trend
Afogados da Ingazeira 27.6 11.51 2001-2019 [-6.1 (-7.2 to -5.1); p<0.001] Decreasing
Arcoverde 40.2 135 2001-2019 [-5.8 (-6.5 to -5.2); p<0.001] Decreasing

2001-2003 [0.4 (-16.4 to 20.6) p=0.960] Stationary

Caruaru 311 16 2003-2007 [-13.4 (-20.2 to -6.1); p<0.002] Decreasing
2007-2019 [-3.1 ( -3.9 to -2.2); p<0.001] Decreasing

2001-2019 [-5.1 (-7.4 to -2.7); p<0.001] Decreasing

Garanhuns 28.6 14.8 2001-2019 [-4.7 (-6.0 to -3.5); p<0.001] Decreasing
Goiana 29.6 12.8 2001-2019 [-6.5 (-7.7 to -5.3); p<0.001] Decreasing
Limoeiro 25,9 11,8 2001-2019 [-7.5 (-9.4 to -5.6); p<0.001] Decreasing
2001-2003 [10.1 (-15.9 to 44.1; p=0.447] Stationary

Ouricuri 33, 179 2003-2013 [-8.3 (-9.6 to -6.9); p<0.001] Decreasing
2013-2019 [1.7 (-1.2 to 4.6); p=0.238] Stationary

2001-2019[ -3.1 (-5.9 to -0.3); p<0.001] Decreasing

2001-2005 [-12.9 (-17.9 to -7.6); p<0.001] Decreasing

2005-2014 [-7.3 (-8.8 to -5.7); p<0.001] Decreasing

Palmares 37.1 1.2 2005-2014 [-7.3 (-8.8 to -5.7); p<0.001] Decreasing
2014-2019 [1.1 (-2.7 to 5.1); p=0.542] Stationary

2019-2019 [-6.3 (-7.9 to -4.7); p<0.001] Decreasing

2001-2003 [15.1 (-11.1 to 49.1); p=0.255] Stationary

petrolina 226 16.9 2003-2011 [-7.9 (-9.7 to -6.1; p<0.001] Decreasing
2011-2019 [0.1 (-1.7 to 1.5); p=0.918] Stationary

2001-2019 [-2.1 (-4.8 to 0.6); p=0.129] Stationary

2001-2004 [-8,5 (-14.0 to -2.7); p=0.008] Decreasing

Recife 20.2 10.8 2004-2019 [-2.6 (-3.0 to -2.2); p<0.001] Decreasing
2001-2019 [-3.6 (-4.6 to -2.6); p<0.001] Decreasing

Salgueiro 31.1 10.1 2001-2019 [-3.4 (-4.4 to -2.5); p<0.001] Decreasing
Serra Talhada 27.3 13.9 2001-2019 [-5.1 (-5.8 to -4.3); p<0.001] Decreasing
2001-2011 [-6.4 (-7.0 to -5.8); p<0.001] Decreasing

Estado 26.6 12.2 2001-2019 [-2.0 (-2.9 to -1.0); p<0.001] Decreasing
2001-2019 [-4.5 (-4.9 to -4.0); p<0.001] Decreasing

(B) Early neonatal mortality (0-6 days old)
Health region Mortality/1,000 LB Time R:T’zg*[e/:?z&;s/flﬁ% pl Trend
2001 2019

Afogados da Ingazeira 15.5 5.9 2001-2019 [-6.2 (-7.5 to -4.8); p<0.001] Decreasing
Arcoverde 15.5 7.9 2001-2019 [-3.8 (4.6 t0 -2.9); p<0.001] Decreasing
2001-2003 [4.2 (-9.1 to 19.6); p=0.520] Stationary

Caruaru 9 60 2003-2006 [-13.2 (-24.3 to -0.5); p=0.043] Decreasing
2006-2019 [-2,4 (-3.0 to -1.8); p<0.001] Decreasing

2001-2019 [-3.6 (-5.9 to -1.2); p=0.004] Decreasing

2001-2004 [4.6 (-8.3 to 19.3); p=0.465] Stationary

Garanhuns e 89 2004-2011 [ -6.3 (-9.7 to -2.8); p=0.003] Decreasing
2011-2019 [0.2 (-2.1 to 2.6); p=0.826] Stationary

2001-2019 [-1.7 (-4.1 to 0.8); p=0.191] Stationary

Goiana 123 6.6 2001-2019 [-4.5 (-5.7 to -3.2); p<0.001) Decreasing
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2001-2014 [-4,3 (-5.2 to -3.2); p<0,001] Decreasing

Limoeiro 12.5 6.5 2014-2019 [2.5 (-2.9 to 8.3): p=0.344] Stationary
2001-2019 [-2.5 (-4.0 to -0.9); p=0.002] Decreasing

2001-2005 [12.7 (0.1 to 26.8); p=0.058] Stationary

Ouricuri 10.4 11.5 2005-2013 [-8.6 (-12.7 to -4.3); p<0.001] Decreasing
2013-2019 [3.8 (-2.2 to 10.2); p=0.198] Stationary

2001-2013 [-6.8 (-8.0 to -5.6); p<0.001] Decreasing

Palmares 14.8 5.4 2013-2019 [2.9 (-1.2 to 7.2); p=0.157] Stationary
2001-2019 [-3.7 (-5.1 to -2.2); p<0.001] Decreasing

2001-2003 [26.8 (-8.9 to 76.5); p=0.136] Stationary

2003-2010 [-10.4% (-13.8 to -6.9); p<0.001] Decreasing

Petrolina 11.8 9.3 2010-2015 [2.6 (-5.0 to 10.8); p=0.461] Stationary
2015-2019 [-5.3 (-12.4 to 2.4); p=0.149] Stationary

2001-2019 [-2.1 (-6.0 to 2.0); p=0.309] Stationary

2001-2004 [-11.1 (-17.9 to -3.6); p=0.007] Decreasing

Recife 124 5.6 2004-2019 [-2.9 (-3.4 to -2.3); p<0.001] Decreasing
2001-2019 [-4.3 (-5.5 to -3.0); p<0.001] Decreasing

Salgueiro 18.8 6.5 2001-2019 [-2.8 (4.1 to -1.6); p<0.001] Decreasing
Serra Talhada 15.1 8,0 2001-2019 [-4.0 (-4.8 to -3.2); p<0.001] Decreasing
2001-2011 [-4.8 (-5.2 to -4.3); p<0.001] Decreasing

State 12.7 6.6 2011-2019 [-2.1 (-2.9 to -1.3; p<0.001] Decreasing
2001-2019 [-3.6 (-4.1 to -3.2); p<0.001] Decreasing

*APC= Annual Percent Change; **AAPC= Average Annual Percent Change; C195%= 95% Confidence Interval.

of age showed that the cash transfer program is able to
contribute to the reduction of overall child mortality, in
particular for deaths attributable to poverty-related causes
such as malnutrition and diarrheal diseases.'® Bolsa Familia
is an income transfer program that benefits families in
poverty or extreme poverty, acting to reduce, above all,
deaths in the post-neonatal period.!” In Pernambuco, a
study showed that Bolsa Familia improved the quality of
individuals’ diets benefiting from the program, with an
increase in the variety of foods consumed, for example.'®

In addition to income transfer policies, specific
programs have been created for maternal and child
health, such as the Mde Coruja Program, which operates
through intersectoral and health actions aimed at pregnant
women during prenatal care, childbirth and postpartum,
and children up to the fifth year of life.!* However, in a
study aimed at analyzing the impact of Mde Coruja on the
reduction of infant mortality in Pernambuco, it was shown
that there was no direct relationship between the beginning
of infant mortality decline and the implementation of
the program, demonstrating that other factors may be
associated with the reduction of mortality.'®

Even with the benefits brought by these policies,
only 64.3% of the municipalities in Pernambuco showed
a declining trend in the overall infant mortality rate.
It is worth noting that Petrolina was the only region

with a stationary pattern, in the region of Petrolina, of
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the seven municipalities that make it up, all are part of
the Mde Coruja program and three showed a stationary
pattern (Afranio, Petrolina, and Cabrobd). These findings
reinforce what has already been pointed out by the
scientific literature regarding this program, which alone
is not able to reduce preventable deaths to minimum
acceptable levels.” In addition, each region has its own
singularities, which signals the need for public policies
that take into account this particular condition.

Primary Health Care (PHC) has also been identified
as an important mechanism capable of reducing infant
mortality. Materialized through the Family Health
Strategy (FHS), PHC has allowed the population to have
greater access to services aimed at maternal and child
health, characterizing an advance in the quality of care
provided.'”?* An ecological study conducted in Brazil
between 1999 and 2004 verified that increasing FHS
coverage by 10% led to a 0.45% decrease in the infant
mortality rate, 0.6% of which was in the post-neonatal
component.?!

However, other studies have shown that the PHC alone
also had no impact on infant mortality, so it is not possible
to attribute sole responsibility for the observed decrease to
this component of the health system over the time series.?
An investigation carried out in Garanhuns, in the agreste (is
hillynarrow zone of Brazil in the states of Rio Grande do
Norte, Paraiba, Pernambuco, Alagoas, Sergipe, and Bahia) of



Table 2

Infant mortality in Pernambuco

Time trend of (A) late neonatal infant mortality rate and (B) post-neonatal infant mortality rate, by health region of residence. Pernambuco,

Brazil, 2001-2019.

(A) Late neonatal mortality (7-27 days old)

Mortality/1,000 LB

Time period [APC* % (CI95%; pl]

Health region 5001 2019 AAPC** % (CI95%; pl Trend
ﬁf;:zae(ii;s da 1.5 1.8 2001-2019 [2.0 (-4.4 to 0.5); p=0.115] Stationary
Arcoverde 3.4 1.9 2001-2019 [-2.4 (-4.3 t0 -0.5); p=0.017] Decreasing
Caruaru 3.9 2.3 2001-2019 [-3.3 (-4.4 to -2.1); p<0.001] Decreasing
Garanhuns 2.4 2.1 2001-2019 [-2.3 (-4.4 to -0.2); p=0.035] Decreasing
Goiana 3.3 1.1 2001-2019 [-6.7 (-3.4 to -4.2); p=0.001] Decreasing
Limoeiro 3.3 2.1 2001-2019 [-2.4 (-3.5 to -1.2); p<0.001] Decreasing

2001-2007 [-8.3 (-12.9 to -3.5); p=0.005] Decreasing

2007-2012 [2.9 (-7.0 to 13.9); p=0.535] Stationary

Ouricuri 34 2.5 2012-2016 [-13.7 (-27.5 to 2.8); p=0.087] Stationary

2016-2019 [30.9 (9.1 to 57.0); p=0.009] Decreasing

2001-2019 [-0.9 (-5.7 to 4.2); p=0.730] Stationary

Palmares 2.9 2.2 2001-2019 [-3.4 (-5.4 to -1.5); p=0.002] Decreasing

Petrolina 2.1 24 2001-2019 [-2.0 (-3.8 to -0.2); p=0.032] Decreasing

Recife 2.2 1.9 2001-2019 [-0.4 (-1.0 to 0.1); p=0.114] Stationary

Salgueiro 2.3 1.3 2001-2019 [-2.9 (-4.8 to -0.9); p=0.006] Decreasing

2001-2009 [2.5 (-3.6 t0 9.1); p=0.396] Stationary

Serra Talhada 20 26 2009-2015 [-15.9 (-26.3 to -4.0); p=0.015] Decreasing

2015-2019 [36.7 (11.0 to 68.3); p=0.007] Decreasing

2001-2019 [2.3 (-3.8 to 8.9; p=0.470 Stationary

State 2.7 2.1 2001-2019 [-1.9 (-2.5 to -1.3); p<0.001] Decreasing

(B) Post-neonatal mortality (28 days to < 1 year old)
Health region Mortality/1,000 LB Time period [APC* % (c_|95%; pl Trend
2001 2019 AAPC** % (CI195%; pl]

2001-2009 [-12.7 (-17.5 to -7.7); p<0.001] Decreasing

Afogados da 10.6 13.9 2009-2019 [-3.0 (-6.8 to 0.9); p=0.120] Stationary
Ingazeira

2001-2019 [-7.5 (-10.2 to -4.6); p<0.001] Decreasing

Arcoverde 21.3 3.5 2001-2019 [-9.2 (-10.9 to -7.3); p<0.001] Decreasing

2001-2011 [-11.9 (-13.6 t0 -10.2); p<0.001] Decreasing

Caruaru 15.1 3.2 2011-2019 [-2.3 (-4.9 to -0.4); p<0.001] Decreasing

2001-2019 [-7.7 (9.1 to -6.4); p<0.001] Decreasing

Garanhuns 14.7 3.7 2001-2019 [-8.2 (-10.4 to -5.9); p<0.001] Decreasing

2001-2017 [-10.8 (-13.0 to -8.5); p<0.001] Decreasing

Goiana 13.9 4.9 2017-2019 [39.6 (-28.2 to 171.3); p=0.300] Stationary

2001-2017 [-6.3 (-12.6 to 0.6); p=0.072] Stationary

2001-2010 [-11.8 (-15.6 to -7.9); p<0.001] Decreasing

Limoeiro 10.1 3.1 2010-2019 [-2.2 (-6.4 to 2.2); p<0.296] Stationary

2001-2019 [-7.1 (9.7 to -4.5); p<0.001] Decreasing

2001-2012 [-12.1 (-14.6 to0 -9.6); p<0.001] Decreasing

Ouricuri 19.5 3.9 2012-2019 [-3.4 (-8.9 to 2.5): p=0.234] Stationary

2001-2019 [-8.8 (-11.2 to -6.4); p<0.001] Decreasing

2001-2006 [-17.2 (-23.2 t0 -10.7); p<0.001] Decreasing

Palmares 19.3 3.5 2006-2019 [-8.1 (9.5 to -6.7); p<0.001] Decreasing

2001-2019 [-10.7 (-12.6 to -8.8); p<0.001] Decreasing
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Petrolina

Recife
Salgueiro

Serra Talhada

State

8.7

5.6
9.9

5.1

3.2

2.6

3.2

34

2001-2003 [7.8 (-29.1 to 63.8); p=0.691]
2003-2006 [-13.0 (-37.0 to 19.9); p=0.345]
2006-2014 [-5.5 (7.8 to -3.2); p<0.001]
2014-2019 [3.3 (-1.4 to 8.2); p=0.150]
2001-2019 [-3.1 (-8.9 to 3.1); p=0.322]
2001-2019 [-3.6 (-3.9 to -3.3); p<0.001]
2001-2019 [-4.9 (-6.1 to -3.7); p<0.001]
2001-2019 [-8.3 (-10.0 to -6.7); p<0.001]
2001-2003 [-0.9 (-18.1 to 19.9); p=0.916]
2003-2006 [-14.1 (-27.6 to 1.9); p=0.074]
2006-2011 [-8.3 (-11.7 to -4.8); p<0.001]
2011-2019 [-3.1 (-4.3 to -2.0); p<0.001]
2001-2019 [-6.3 (-9.2 to -3.2); p<0.001]

Stationary
Stationary
Decreasing
Stationary
Stationary
Decreasing
Decreasing
Decreasing
Stationary
Stationary
Decreasing
Decreasing

Decreasing

*APC= Annual Percent Change; **AAPC= Average Annual Percent Change; C195%= 95% Confidence Interval.

Figure 2

Time trend of the infant mortality rate and its components, by municipality of residence. Pernambuco, Brazil, 2001-2019.
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but must reach the population’s living conditions. An

the state of Pernambuco, when comparing the trend of infant

investigation conducted in Recife showed that, as living

mortality between areas covered and not covered by the PHC,

conditions worsened, the infant, neonatal and post-

found no correlation between these variables.?

neonatal mortality rates increased.” It is not only the

In this regard, it seems increasingly evident that

income variable, but a whole chain of social determinants

addressing infant mortality requires a collective effort on

that, by nature, is dynamic, polysemic, and multifaceted.

different fronts, which go far beyond the health system
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In addition to regional differences and the complexity
surrounding the issue, it is necessary to consider a third
dimension of the phenomenon - the components of
infant mortality. The neonatal component has presented
itself as a greater challenge than that of post-neonatal
mortality, since the latter is more susceptible to overall
improvements in people’s living conditions and to health
sector interventions, such as preventive vaccination and
breastfeeding strategies, for example.>* In this study,
57.3% of the municipalities showed a declining trend in
the post-neonatal component and, from the regional point
of view, Goiana and Petrolina had a stationary pattern,
while there was a more intense decline in the regions of
Palmares, Arcoverde and Serra Talhada.

Different investigations have already shown a
higher number of deaths in the early neonatal period.??
Conditions such as prematurity and low birth weight have
been associated with this mortality, which are avoidable
and can be identified and prevented during prenatal
care. In general, these conditions are secondary to other
conditions, such as hypertensive disease, maternal urinary
tract infections, and cervical dysfunction, for example.?’
In this regard, the role of PHC is emphasized through
the promotion of actions that directly influence these
vital statistics, such as family planning, prenatal care,
vaccination coverage, breastfeeding counseling, and
neonatal visits in the first week of life.?

Regarding late neonatal mortality, the two main
causes of death reported by data from the Ministry of
Health were newborn bacterial septicemia and newborn
respiratory distress, between 2001 and 2019.6 In this study,
this rate is the lowest and, except for the municipality of
Casinhas, no other showed an upward trend.

Deaths from septicemia in the late neonatal period
may be related to several post-birth scenarios, such as
the various hospital invasive procedures, horizontal
transmission of infections by the hands of caregivers
(home or hospital care team), in addition to inadequate
post-birth follow-up by the PHC team. On the other hand,
deaths due to respiratory distress may be related to the
care provided in the delivery room and in the Neonatal
Intensive Care Unit (NICU), the absence of such a unit in
the municipality being a complicating factor.?®?

Even considering the methodological care taken,
this study has limitations. The first concerns the use of
secondary data, which are subject to the influence of
the health surveillance systems of the municipalities.
It is well-known that in smaller municipalities death
surveillance faces even greater challenges, especially with
regard to the ability to investigate deaths and monitor the
quality of records. On the other hand, mortality records are
considered the most reliable among information systems.

Rev. Bras. Saude Mater. Infant., Recife, 23: €20230116

Finally, this study showed a temporal trend of decline
in overall infant mortality in Pernambuco from 2001 to
2019, despite the existence of intraregional differences,
with an important share of municipalities with a stationary
trend in infant mortality. Such differences justify the need
for sociopolitical efforts in an attempt to reduce existing
social inequalities and geographical asymmetries, in
addition to reinforcing the need to address preventable
infant and under-one-year deaths.
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