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Spatial analysis of premature delivery in Taubaté, SP, Brazil

Abordagem espacial dos partos prematuros em Taubaté, SP

Abordaje espacial de los partos prematuros en Taubaté, Sdo Paulo, Brasil
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ABSTRACT

Objective: To identify the spatial pattern for prematurity
rate in Taubaté, SP Brazil.

Methods: Exploratory ecological study of live births with
gestational ages between 22 and 36 weeks, from the city of
Taubaté, SP, in 2003. The spatial analysis used the software
TerraView, and the of Moran’s index (I,)) for preterm births,
according to mother’s age (younger than 20 years old and over
34 years old) and maternal education (incomplete high school).
The cases of premature deliveries were treated by counts for each
census sector; thematic maps were built for each situation, the
BoxMap identified areas that need health care intervention.

Results: There were 3,914 live births in 2003, and 281
preterm infants (7.2%). The I for preterm deliveries was 0.07,
(p=0.02), showing a spatial correlation in certain regions of the
municipality. The I, for maternal age was 0.03, (¢=0.20), and
for mother’s education, 0.13 (»=0.01). The BoxMap showed
32 census sectors that require intervention.

Conclusions: The spatial approach has identified a
geographic pattern for premature deliveries in the city of
Taubaté. The use of this tool may help planning neonatal

care.

Key-words: infant, premature; epidemiology; epidemiolo-
gic surveillance; risk factors; residence characteristics.

RESUMO

Objetivo: Identificar o padrio espacial para a taxa de pre-
maturidade em Taubaté, SP.

Meétodos: Estudo ecolégico exploratério com dados de na-
scidos vivos com idade gestacional entre 22 e 36 semanas do
municipio de Taubaté, SP, no ano de 2003. A anilise espacial
utilizou o programa TerraView, com abordagem pelo indice de
Moran global (I ) para os nascimentos prematuros, de acordo
com idade da mie (menores de 20 e maiores de 34 anos) e
escolaridade materna (ensino médio incompleto). Os casos de
partos prematuros foram tratados sob a forma de contagem
para cada setor censitdrio; construiram-se mapas temdticos para
cada situacdo, além do BoxMap, que identifica as regides que
necessitam de interveng¢ao na assisténcia a sadde.

Resultados: Foram 3.914 nascidos vivos no ano de 2003,
sendo 281 prematuros (7,2%). O I, para partos prematuros
foi de 0,07, (»=0,02), mostrando uma correlagio espacial em
determinadas regides do municipio. Para a idade materna, ob-
teve-se || =0,03 (p=0,20); para a escolaridade da mde, I, =0,13
(»=0,01). O BoxMap mostrou 32 setores censitarios que neces-
sitam de intervengao.

Conclusoes: A abordagem espacial identificou o padrio
geografico para o parto prematuro no municipio de Taubaté,
tratando-se de ferramenta que permite o planejamento da as-

sisténcia neonatal.

Palavras-chave: prematuro; epidemiologia; vigilincia
epidemioldgica; fatores de risco; distribuicdo espacial da po-
pulacio.
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Métodos: Se trata de un estudio ecolégico exploratorio
con datos de nacidos vivos con edad gestacional entre 22 y 36
semanas de gestacién, del municipio de Taubaté, SP, el afio
de 2003. El andlisis espacial utilizé el programa TerraView,
cuyo abordaje fue por el indice de Moran global (IM) para los
nacimientos prematuros, conforme a la edad de la madre (me-
nores de 20 afios y mayores de 35 afios) y escolaridad materna
(secundaria incompleta). Los casos de partos prematuros fueron
tratados bajo la forma de recuento para cada sector censitario;
se construyeron mapas temdticos para cada situacién ademds
del BoxMap, que identifica las regiones que necesitan de in-
tervencion en la asistencia a la salud.

Resultados: Fueron 3.914 nacidos vivos el afio de 2003,
siendo 281 prematuros (7,2% del total de nacimientos). La
tasa encontrada de Moran global para partos prematuros fue
I,,=0,07, (¢=0,02), mostrando una correlacién espacial en
determinadas regiones del municipio; para la edad materna,
se obtuvo I =0,03 (p=0,20); para la escolaridad de la madre,
[,=0,13 (»=0,01). El BoxMap mostré 32 sectores censitarios
que necesitan intervencion.

Conclusiones: El abordaje espacial identific6 estdndar espa-
cial para el parto prematuro en el municipio de Taubaté, donde
los extremos este y oeste fueron los que obtuvieron mayores
indices, ademds de sectores al sur de la ruta Via Dutra y cerca
de la Ruta Osvaldo Cruz.

Palabras clave: prematuro; epidemiologia; vigilancia
epidemioldgica; factores de riesgo; distribucién espacial de la
poblacién.

Introduction

Preterm neonates, born before 37 weeks of gestation, have a
mortality risk significantly higher than infants born at term. In
Brazil, neonatal mortality, prevalence of low birth weight and
prematurity are usually associated with the absence of basic,
routine prenatal care procedures®.

The analysis of perinatal causes of infant mortality reveals
that 61.4% are associated with premature birth, respiratory
distress syndrome, hypoxia and other respiratory disorders.
Prematurity, therefore, has an important role in infant deaths
and its control and management may result in potentially ef-
fective interventions to reduce mortality®.

The prevalence of prematurity in Brazil is about 6% and
was 6.8% in the state of Sdo Paulo in 2005, and the mortality
rate for premature neonates was 6.8/1000 live births®. Pre-
maturity has been associated with unfavorable socioeconomic
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conditions, inadequate prenatal care, maternal age younger
than 18 or older than 35, high parity, short interval between
pregnancies, maternal malnutrition and smoking. Prematurity

@ which was

seems to be more related to neonatal mortality
confirmed by Almeida ez 2/ in a study conducted in the city
of Sdo Paulo, Brazil.

Mapping diseases using geoprocessing techniques has
become a basic tool in public health. In recent years, several
advances in the analytical techniques have been made to pro-
duce maps whose construction is free of “random noise” or
artifacts associated with the extent of the geographic area and
the population in the regions under focus®.

When a spatial pattern is detected, it is important to trans-
late it into objective considerations: is this pattern random, or
is there a well-defined cluster? Is this distribution likely to be
associated with measurable causes? Are there different patterns
of area clusters within the region under study? The purpose of
the spatial study of prematurity in the urban space is to detect
the geographic areas with high rates of premature births. This
approach may also be used to detect factors associated with the
event under study.

In the city of Goinia, Brazil, Morais-Neto ez 2/ used spa-
tial analysis to evaluate risk areas for neonatal death and drew
attention to the importance of their study in the development
of possible health care actions; Nascimento ez #/® in a study
about the same topic in the Parafba Valley found spatial clus-
ters of neonatal mortality and identified the need of municipal
interventions.

The objective of this study was to identify clusters of pre-
mature births in the city of Taubaté, in the state of Sdo Paulo,
Brazil.

Method

This ecological and exploratory study used data from the
State Department of Health of the state of Sio Paulo for the
city of Taubaté in 2003. The city of Taubaté has a population
of about 250,000 inhabitants and is located along the Dutra
highway in the Parafba Paulista Valley, 120 km from the city
of Sdo Paulo.

Live birth records (LBR) were used for the analyses, and
only the births before 37 weeks of gestation were included.
LBR provides addresses with street, number, borough and
ZIP code, and may be entered in a spreadsheet to be analyzed
using the TerraView software (available from http://www.dpi.
inpe.br/download). In addition to these data, maternal age
and schooling were selected. The variable age was classified as
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ideal, when the mother was 20 to 34 years old, or non-ideal,
for any other age. Schooling was classified in the same way as
in the LBR, and one class, that of mothers with eight or fewer
years of schooling, was selected for analysis.

TerraView provides tools for spatial analyses using the global
Moran’s index (I ) to estimate spatial autocorrelations, which
may range from -1 to + 1, and to define its statistical significance
(p value). Therefore, possible clusters of occurrence of premature
births may be detected in the different census sectors. A census
sector varies according to population density (inhabitants per
area in square meters, or simply demographic density), and a
digital map of Taubaté showing the census sectors was obtained
from the IBGE site (available from http://www.ibge.gov.br/
home/mapa_site/mapa_site.php#download) (Figure 1).

These analyses resulted in thematic maps (choropleths) for
the occurrence of premature births, schooling and maternal
age for these premature infants. Global Moran’s I was calcu-
lated for premature births alone; later, the same procedure was
repeated for premature births according to maternal age less
than 20 years or more than 35 years and according to maternal
schooling of incomplete elementary school. The purpose was
to find a possible risk factor associated with premature birth.
Choropleths built according to the variables described above
showed the absolute number of premature births divided into
four categories using the “equal steps” routine of the TerraView
software.

The box map for the occurrence of premature birth was
built, and the result points out in which quadrant each census
sector is located. In quadrant 1, the census sectors have posi-
tive values and means. This is the quadrant where the sectors
have high attention priority; in quadrant 2, census sectors have
negative values and means, and represent a low intervention
priority. The other quadrants, 3 and 4, are the census sectors
that have positive means and negative values and census sectors
that have negative means and positive values. The priority of
sectors located in these quadrants is the mean.

This study was approved by the Ethics in Research Com-
mittee of Universidade de Tanbaté.

Results

In 2003, there were 3914 live births, and 250 premature
deliveries were identified (6.4% of live births). The global Mo-
ran’s I for premature births was 0.07 (p=0.02), which indicated
a positive and significant spatial autocorrelation, that is, there
were census sectors that form clusters with premature births
in certain municipal regions (Figure 2). The number of cases
per census sector ranged from zero to seven.

There were greater clusters in the eastern and western re-
gions of the city (Sdo Paulo towards Rio de Janeiro along Via
Dutra) and more clusters in census sectors along Via Dutra
(Figure 2).

- == Presidente Dutra Highway (BR 116)
— Central do Brasil Railroad (EF)
------ Osvaldo Cruz Highway (OC)

Figure 1 - Map of the city of Taubaté with its 313 census sectors
and highways
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L0 --- Presidente Dutra Highway (BR 116)
E ;:g — Central do Brasil Railroad (EF)
W57 Osvaldo Cruz Highway (OC)

Figure 2 - Distribution of premature births ranging from 0 to 7 accor-
ding to census sectors; Taubaté, state of Sdo Paulo, Brazil, 2003
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Maternal schooling

E? , " Presidente Dutra Highway (BR 116)
B35 — Central do Brasil Railroad (EF)
W57 - Osvaldo Cruz Highway (OC)

S

oC

Maternal age

E? 3 --- Presidente Dutra Highway (BR 116)
35 — Central do Brasil Railroad (EF)
57 .. Osvaldo Cruz Highway (OC)

Figure 3 - Distribution of premature births ranging from 0 to 7
according to maternal schooling fewer than 8 years according to
census sectors; Taubaté, state of Sdo Paulo, Brazil, 8

The global Moran’s I for maternal schooling, which corre-
sponded to incomplete elementary school, was 0.13 (p=0.01),
which showed sector clusters of mothers of premature newborns
with little schooling, which suggests that mothers may have
a low income (Figure 3).

The global Moran’s I for maternal age below 20 years and
above 34 years was 0.03 (»=0.20), which showed that there
was no spatial correlation for the age of mothers of premature
newborns included in the study (Figure 4).

The box map showed 32 census sectors in quadrant 1 of
the Moran’s diagram, indicating areas where there should be
an intervention to reduce the number of premature births;
these areas are located along Via Dutra and along the railroad
(Figure 5).

Discussion

This is the first study about prematurity conducted in a
city in the state of Sdo Paulo, Brazil, using a spatial approach.
This technique detects census sectors with greater numbers of
premature births.

Spatial analyses provide good visualization and mapping
of the disorders under study. However, few studies in Brazil
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Figure 4 - Distribution of premature births ranging from 0 to 3 accor-
ding to maternal age younger than 20 or older than 35 years accor-
ding to census sectors; Taubaté, state of Sdo Paulo, Brazil, 2003

M High Priority

[ | Low Priority

--- Central do Brasil Railroad (EF)

— Presidente Dutra Highway (BR 116)
------ Cruz Highway (OC)

Figure 5 - Choropleth built according to analysis of box map
shows census sectors where there should be interventions;
Taubaté, state of Sao Paulo, Brazil, 2003
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have used this technique to study outcomes associated with
newborns, and only a few others investigate neonatal mortality,
such as the ones conducted in the Paraiba Valley®, in Goiania”,
and in the city of Rio de Janeiro®.

In the study conducted in Taubaté, census sectors with a
higher number of premature deliveries were found in the city’s
peripheral area, which are low-income areas in the region.
Inhabitants in these census sectors probably have inadequate
access to the health care network, poor prenatal care, and
a lower socioeconomic status because of their geographic
distribution, and all these factors may contribute to higher
prematurity rates'?.

Geographically, the sectors with the larger number of cases
are along Dutra highway, in the southern area, and in the
extreme eastern and western areas of the city. Although there
are Basic Health Care Units in most of these census sectors,
they probably do not meet the demands of patients, do not
have the necessary support for good prenatal care, or have a
less than ideal service quality.

At the same time, regardless of whether maternal age
is a risk factor for prematurity, Cascaes ez 2/’ found an as-
sociation between these variables in a study conducted in
the state of Santa Catarina, Brazil. Those authors classified
maternal age older than 40 years and younger than 20 years
as factors that affect prematurity. Bezerra er 2/'”, however,
did not find any association between maternal age and
prematurity, and data found in Taubaté corroborate their
findings. In our study, maternal age classified as younger
than 20 or older than 35 years was included as a risk factor.
Spatial distribution of the cases according to age categories
did not reveal any spatial autocorrelation, but showed that
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