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ABSTRACT

Obijective: To analyze the spatial distribution of fetal mortality due to congenital syphilis among the neighborhoods of the city of
Recife-PE. Method: Ecological study, based on the epidemiological indicator fetal mortality rate due to congenital syphilis, aggregated
at the neighborhood level, in two five-year periods: 2007 to 2011 and 2012 to 2016. The pattern of spatial autocorrelation was
determined by the Moran Global and Local Indexes, with statistical significance lower than 5% and represented in BoxMap and
MoranMap maps that indicated areas with high, low and epidemiological transition rates and clusters of greater epidemiological
interest. Results: It was reported 208 fetal deaths. The Moran Global Index showed a reasonable degree of positive spatial
autocorrelation in the first five-year period (I = 0.351 and p-value = 0.01) and a weak degree in the second five-year period
(I=0.189 and p-value = 0.02). Sanitary Districts | and VIl had the highest percentages of neighborhoods that formed the cluster
of high rates of the indicator with 63.3% and 38.4% in the first and second five-year periods, respectively. Conclusions and
Implications for Practice: The spatial analysis pointed out the critical areas for the occurrence of the indicator, which could
contribute to investment in priority areas for the prevention of vertical transmission of syphilis.

Keywords: Spatial analysis; Congenital syphilis; Fetal mortality; Incidence; Vertical transmission.

Resumo

Objetivo: analisar a distribuico espacial da mortalidade fetal por sifilis congénita entre os bairros do Municipio do Recife-PE.
Método: estudo ecologico, realizado a partir do indicador epidemioldgico taxa de mortalidade fetal por sifilis congénita, agregado
ao nivel dos bairros, em dois quinquénios: 2007 a 2011 e 2012 a 2016. O padréo de autocorrelagao espacial foi determinado
pelos indices de Moran Global e Local, com significancia estatistica inferior a 5% e representado em mapas BoxMap e MoranMap
que apontaram as areas com taxas altas, baixas e em transicéo epidemioldgica e os clusters de maior interesse epidemioldgico.
Resultados: foram notificados 208 dbitos fetais. O indice Global de Moran evidenciou autocorrelagéo espacial positiva em grau
razodvel, no primeiro quinquénio (1= 0,351 e p-valor=0,01) e, em grau fraco, no segundo quinquénio (I = 0,189 e p-valor = 0,02).
Os Distritos Sanitarios | e VIl obtiveram os maiores percentuais de bairros que formaram o cluster de altas taxas do indicador com
63,3% e 38,4% no primeiro e segundo quinquénios, respectivamente. Conclusdes e implicagcdes para a Pratica: a andlise
espacial apontou as areas criticas para ocorréncia do indicador, podendo contribuir para o investimento nas areas prioritarias
de prevencéo da transmissao vertical da sifilis.

Palavras-chave: Andlise espacial; Sifilis congénita; Mortalidade fetal; Incidéncia; Transmisséo vertical.

RESUMEN

Objetivo: Analizar la distribucion espacial de la mortalidad fetal por sifilis congénita entre los barrios de Recife-PE. Método:
Estudio ecoldgico, basado en el indicador epidemioldgico tasa de mortalidad fetal por sifilis congénita, agregada a nivel de barrio,
en dos quinquenios: 2007 a 2011y 2012 a 2016. El patrén de autocorrelacion espacial fue determinado por los indices Moran
Global y Local, con significancia estadistica menor al 5% y representados en mapas de BoxMap y MoranMap, que indicaron
areas con tasas de transicion alta, baja y epidemiolégica y conglomerados de mayor interés epidemiolégico. Resultados:
Notificadas 208 muertes fetales. El indice Global de Moran mostré un grado razonable de autocorrelacion espacial positiva
en el primer quinquenio (I = 0,351 y p-valor=0,01) y un grado débil en el segundo quinquenio (I = 0,189 y p-valor=0,02). Los
Distritos Sanitarios | y VIl presentaron los mayores porcentajes de barrios que formaron el cluster de tasas altas del indicador con
63,3% y 38,4% en el primer y segundo quinquenio, respectivamente. Conclusion e Implicacion para la Practica: El andlisis
espacial sefalo las areas criticas para la ocurrencia del indicador, que podrian contribuir a la inversion en &reas prioritarias para
la prevencion de la transmision vertical de sifilis.

Palabras clave: Andlisis espacial; Sifilis congénita; Mortalidad fetal; Incidencia; Transmision vertical.
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INTRODUCTION

The global scale of sexually transmitted infections demonstrates
that this is a public health problem, in addition to representing
a warning to governments around the world. The WHO bulletin
points to the countries’ lack of progress on the problem and
highlights the profound impact on the health of adolescents,
adults, and children due to the debilitating factors associated with
these infections’. Among the infections, syphilis is noteworthy for
affecting more than 12 million people worldwide, with 1 million
cases per year only in pregnant womenZ.

As for the negative effects of syphilis, neurological and
cardiovascular diseases, infertility, pregnancy complications,
stillbirths, and an increased risk of HIV can be mentioned.
Results of a systematic review and meta-analysis estimated that
25.6% (Cl 95%: 18.5-34.2%) of untreated cases of syphilis in
pregnancy resulted in early fetal deaths (fetus weighing 500 g or
more, or 22 completed weeks of gestation or more) or late fetal
deaths (fetus weighing 1,000 g or more, or 28 weeks or more).
In that same study, it was shown that fetal loss and stillbirths
were 21% more frequent than such events in women without
syphilis®. Another study conducted at a global level highlighted
syphilis as responsible for more than 300,000 fetal and neonatal
deaths worldwide*.

Between 2017 and 2018, the incidence rate of congenital
syphilis in Brazil more than quadrupled, going from 2.0 to 9.0
cases/1000 live births. Among the Brazilian states, Pernambuco
had a disease detection coefficient of 14.3 cases/1000 live births,
higher than the national rate, and among the capitals, Recife
had the highest incidence rate (29.3 cases/1000 live births),
also surpassing the Brazilian average®. Such data, in addition to
reaffirming the disease epidemic in the country, converge to the
need to expand interventions and services aimed at preventing
vertical transmission of the disease with a view to achieving the
goal of eliminating the disease®, thus minimizing its impact as a
problem of public health.

Research that aimed to describe the evidence produced
by studies that used spatial analysis to identify priority areas
of intervention for syphilis elimination concluded that this is an
effective tool capable of directing the planning of strategies
and avoiding investment in geographically non-priority areas
for infection control”.

In this sense, the aim of this study was to analyze the spatial
distribution of fetal mortality from congenital syphilis between
the neighborhoods of Recife / PE, with a view to supporting the
planning of prevention and control actions in the municipality
through spatial analysis and indicating priority areas for investments
in the qualification of prenatal care.

METHOD

This is an epidemiological, analytical, transversal, and
ecological study carried out in the municipality of Recife, capital
of the State of Pernambuco, Northeast region of Brazil, whose
census populationis 1,537,704 inhabitants, being the ninth most

populous city in Brazil. The city has a territorial area of approximately
218,843 km?® divided by the Municipal Health Department into
eight Sanitary Districts: District I, comprising 11 neighborhoods;
District Il, consisting of 16 neighborhoods; District lll, consisting
of 16 neighborhoods; District IV, consisting of 12 neighborhoods;
DistrictV, consisting of 16 neighborhoods; District VI, consisting
of 5 neighborhoods; District VII, made up of 13 neighborhoods
and District VIII, made up of three neighborhoods, totaling 94
neighborhoods (Figure 1).

Data on the study population were provided by the Executive
Secretariat for Sanitary Surveillance and corresponded to all
cases of fetal deaths due to congenital syphilis as the underlying
cause, in the period from January 2007 to December 2016. Deaths
whose addresses in the notifications did not allow framing the
occurrence in any of the 94 neighborhoods of the municipality
were excluded. In situations where the notifications had the
variable referring to the name of the neighborhood not filled in,
the Google Earth tool was used to locate the address and include
cases that occurred in the studied municipality in the survey.

The epidemiological indicator used in the study was the
fetal mortality rate due to congenital syphilis as an underlying
cause, aggregated at the level of the Recife’s neighborhoods. The
calculation of the indicator was made by applying the formula®:
Number of fetal deaths due to congenital syphilis x 1000/ Number
of live births added to fetal deaths due to congenital syphilis in
the municipality of Recife, during the study period. The data
source used to obtain the numerator was the Mortality Information
System (MIS), fed from the data contained in the death certificate.
And, to obtain the denominator, in addition to the MIS, data were
extracted from the Information System on Live Births (ISLB), fed
from the data contained in the live birth certificate.

The use of the number of live births provided by ISLB to
compose the denominator was a methodological strategy to
represent the total population of pregnant women in the city since
the electronic system for collecting information on prenatal care
of pregnant women attended by the Unified System Health -
SISPRENATAL does not represent a secure source of information
about pregnant women due to poor records™. The addition of
fetal deaths from congenital syphilis to the number of live births
was made to ensure that the denominator was contained in the
universe of the numerator.

The extraction of cases from the MIS was performed using the
variables “weeks of pregnancy” (deaths occurring from the 22nd
week of pregnancy were considered) and “base cause of death”
(those whose underlying cause was the diagnosis of congenital
syphilis were considered). From these variables, 241 cases were
identified, among which 33 were excluded due to inconsistency in
the addresses that did not allow the allocation of cases in one of
the Recife’s neighborhoods. Thus, the final sample corresponded
to 208 fetal deaths. The temporal aggregation in quinquenniums
was made to allow a comparative analysis between the periods.

Due to the great instability associated with the use of crude
rates to express the risk of occurrence of a certain event, when
it is rare and susceptible to substantial variations and calculated
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Figure 1. Map of the municipality of Recife-PE with identification of the eight Sanitary Districts. Recife-PE, Brasil, 2020.

Source: Statistics and Geoprocessing Nucleus of Fiocruz/PE
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under small populations, these crude incidence rates of congenital
syphilis were smoothed by the local empirical Bayesian method.
The Bayesian rates have less variability and are better suited to
the real risks of the event occurring in each geographic area of the
study. The local empirical Bayes estimator calculates a weighted
average of the rates presented by the geographic neighbors of
the area in which the rate is to be estimated, converging towards
a local average, with reduced random variability and with better
quality of the worked indicators'!.

The distribution of spatial patterns and identification of the
trend of formation of homogeneous areas (Q1 and Q2) and
transition areas for the studied indicator (Q3 and Q4), in both
quinquenniums, were evidenced through the Box Map, using
graduated color symbology, where the darkest were used for the
strata of neighborhoods with the highest incidence rates of fetal
death due to congenital syphilis, while the lighter ones for the
strata of neighborhoods with the lowest incidence of the adverse
event'®. The ranges of rates used in the Box Map were identified
by the quartile method, where the number of four classes and
the number of observations in each were defined.

Neighborhoods located in the Q1 quadrant (High-high) were
those that presented high rates (above the mean) of the variable of
interest and were surrounded by neighborhoods that also presented
high rates; neighborhoods located in quadrant Q2 (Low-low)
were those that presented low rates (below the average) of the
variable of interest and were surrounded by neighborhoods that
also presented low rates; neighborhoods located in quadrant Q3
(High-low) were those that presented high rates of the variable of
interest and were surrounded by neighborhoods that presented
low rates; and, finally, neighborhoods located in quadrant Q4
(Low-high) were those that presented low rates of the variable
of interest and were surrounded by neighborhoods that had high
rates of the same variable. Neighborhoods located in quadrants
Q3 and Q4 are considered to be in epidemiological transition in
relation to the studied indicator.

The existence of spatial autocorrelation of the rate of fetal
deaths from congenital syphilis, at the neighborhoods level, in
each quinquennium of the study, was determined by calculating
the Global Moran Index (I), which indicates how much the
analyzed area is similar to its immediate neighbor, evidencing
the occurrence of clusters in the study area. Index values close
to +1 indicate positive spatial autocorrelation (data tend to be
similar to the values of its neighbors); values close to -1 indicate
negative spatial autocorrelation (data tend to be different from
the values of its neighbors); values equal to zero indicate the
absence of spatial correlation and values close to zero indicate
very low spatial autocorrelation'.

To interpret the degree of spatial autocorrelation of the
indicator, this study used the following categorization of the
Kappa coefficient, proposed by Jacob Cohenin 1960, in order to
measure the degree of agreement between proportions derived
from dependent samples: less than 0 (insignificant); between 0
and 0.2 (weak); between 0.21 and 0.4 (reasonable); between
0.41 and 0.6 (moderate) and between 0.61 and 0.8 (strong)*.

The existence of a global pattern of positive spatial association
may hide the existence of negative local autocorrelation patterns
in some geographic units'®. Furthermore, when using many areas,
it is likely that different regimes of the spatial association will
occur and that local maximums of autocorrelation will appear,
where the spatial dependence is even more pronounced. Thus,
it is important to examine patterns on a smaller scale through
the use of local indices of spatial autocorrelation, also known as
LISA (Local Indicator for Spatial Autocorrelation).

In addition to indicating the occurrence of clusters, the LISA
is able to report their approximate location'®"”, identifying the
regions that presented local correlation significantly different from
that observed in the rest of the data'®'. The LISA used in this
study was the Moran’s Local Index, proposed by Luc Anselin'®.
The identified clusters were categorized into four quadrants:
Q1 (High-high), Q2 (Low-low), Q3 (High-low), and Q4 (Low-
high) and displayed in the Moran Map. The quadrants were
differentiated by color, according to the autocorrelation pattern
found. Neighborhoods classified in quadrant Q1 corresponded
to the highest risk areas for the occurrence of the investigated
epidemiological indicator. In the Moran Map, only neighborhoods
whose Moran’s Local Index values were statistically significant
(p-value < 0.05) were considered.

The cartographic base of digital grids used is on the Recife
City Hall website, available in the Universal Transverse Mercator
(UTM) SAD-69 projection system, zone 25 south. In order to
meet the standardized norms of the current Brazilian geodetic
system, the projection system was converted to SIRGAS 2000.
The production of maps was carried out by the Statistics and
Geoprocessing Nucleus of Fiocruz-PE. The Excel spreadsheet
program was used to clean and organize the database with
double verification and indicator calculations. Spatial analysis
and calculation of smoothed rates by the empirical Bayes method
were performed using TerraView software version 4.2.2. The maps
were made using the QGIS® version 2.14 software.

This study is part of a doctoral thesis approved by the Research
Ethics Committee of the Health Sciences Center of Universidade
Federal de Pernambuco according to opinion number 2,449,817.

RESULTS

During the study period, 208 cases of fetal deaths due to
congenital syphilis were reported in Recife, being 54 in the first
quinquennium and 154 in the second one, which represented
4.9% and 7.2% of the cases of the disease, respectively. Between
2007 and 2011, the highest average fetal mortality rate was found
in the neighborhood of Hipddromo (2.7 cases for every 1000
total births) while between 2012 and 2016, the neighborhoods
of Prado obtained the highest average rate (6.5 cases for every
1000 total births). Figure 2 illustrates the spatial analysis of the
smoothed and average rates of fetal mortality due to congenital
syphilis during the studied period.

The spatial distribution revealed that, in the first quinquennium,
the areas with the highest rates were formed mainly by the
neighborhoods of the Sanitary District | (81.8%); followed by

EscoLa ANNA NErY 26 2022

4



2007 - 2011

total
births

2012 - 2016

' *'tlr

:)oetra:housand “\1@%‘;“
births "‘j' MQI
00 S

b bl
[ Jo1-0s
B o7-12
Il 365 Rate

Ministério da Satide

FIOCRUZ
Fundagéo O

Projection System: Lat / Long

Cruz

Instituto Aggeu Magalhaes

Geodetic Reference System: SIRGAS 2000

Layout: Geoprocessing and Statistics Department / IAM / Fiocruz-PE
Cartographic Vectorial Database: IBGE, 2016.

Spatial analysis of fetal mortality from syphilis
Ramos RSPS, Carneiro GR, Oliveira ALS, Cunha TN, Ramos VP

2007 - 2011

2007 - 2011

Significant Moran Map

2012 - 2016

I Hioh-High

[ ‘ Low-Low Low-Low g
[ High-Low [ Jrow-High © / (h)
Low-High Box Map || Not Significant  Moran Map|

10
N e km

20

Figure 2. Spatial distribution of the mean (a and b) and smoothed (c and d) rates of fetal deaths from congenital syphilis (per
1000 total births), identification of homogeneous and epidemiological transition areas in Box Map (e and f), and statistically
significant clusters in Moran Map (g and h), in the municipality of Recife-PE, Brazil, in the five-year period 2007 to 2011 and

2012 to 2016.

Source: Prepared by the authors

Districts Il (44.4%), VI (40%) IV (33.3%) and, finally, Il (12.5%).
Sanitary District V had no cases of fetal death from the disease.
In the second quinquennium, the areas that concentrated the
highest rates were formed by 76.9% of the neighborhoods in
the Sanitary District VII; 40% of District VI neighborhoods; 25%
of neighborhoods in District IV; 18.8% of the neighborhoods in
District I; 16.6% of the neighborhoods in District Il and, finally,
6.2% in District V.

The Moran Global Index showed a reasonable degree
of positive spatial autocorrelation in the first quinquennium
(I =0.351 and p-value = 0.01) (Figure 2c) and a weak degree
in the second quinquennium (I = 0.189 and p-value = 0.02)
(Figure 2d). Table 1 illustrates the number and percentage of
neighborhoods, according to the Sanitary Districts, located in
each quadrant of the Box Map, in each quinquennium of the

study. In the first quinquennium, clusters with high fetal mortality
rates and neighbors with similar values (High-high) were noticed,
mainly in Sanitary Districts | (Soledade, Santo Amaro, Recife, Sao
José, Cabanga, Joana Bezerra Island, Paissandu, llha do Leite,
Coelhos and Santo Anténio) and Il (Peixinhos, Campo Grande,
Torredo, Encruzilhada, Ponto de Parada, Hipédromo, Arruda,
Alto Santa Terezinha, Linha do Tiro, Dois Unidos and Beberibe)
(Figure 2e). In District IV, only one borough obtained a High-high
standard (llha do Retiro) and, in District VI, two neighborhoods
(Pina and Brasilia Teimosa).

Between 2007 and 2011, the areas classified as of
epidemiological transition with a High-low pattern (Q3) were
located in Districts lll (Pogo da Panela and Sitio dos Pintos) and
Il (Bomba do Hemetério) and with a low-high pattern (Q4) in
the Districts Il (Campina do Barreto, Agua Fria and Campina do
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Table 1. Distribution of the number and percentage of neighborhoods according to High-high, Low-low, and of epidemiological
transition patterns of fetal deaths due to congenital syphilis, identified by Box Map, according to the Sanitary Districts of Recife-

PE, Brazil between 2007 and 2011 and 2012 and 2016.

Box Map quadrants

Q1 (High-High)

Q2 (Low-Low)

Q3 (High-Low) Q4 (Low-High)

Sanitary Districts

2007-11  2012-16  2007-11  2012-16  2007-11  2012-16  2007-11  2012-16
District | 10 (90%) 2 (18.1%) 0 6 (54.5%) 0 1(9%) 1(9%)  2(18.1%)
District Il 11(61.1)  4(22.2%) 3(16.6%) 8(44.4%)  1(5.5%) 2 (11.1%) 3(16.6%) 3 (16.6%)
District Ill 0 1(6.2%)  12(75%) 13(81.2)  2(12.5%) 0 2(12.5%) 2 (12.5%)
District IV 1(83%)  3(25%) 9(75%)  7(58.3%) 0 0 2(16.6%) 2 (16.6%)
District V 0 0 15(93.7) 9 (56.2%) 0 3(18.7%) 1(6.2%) 3 (18.7%)
District VI 2 (40%) 2 (40%) 3 (60%) 2 (40%) 0 0 0 0

District VII 0 11(84.6) 13(92.3) 0 0 0 2 (15.3%)
District VIl 0 0 3(100%) 2 (66.6%) 0 0 0 0

**Total 24(25%) 23(24.4) 58(61.7) 47(50%) 3(3.1%)  6(6.3%)  9(9.5%) 14 (14.8)

Barreto); IV (Madalena and Caxanga); Il (Dois Irmaos); | (Boa
Vista) and V (Afogados).

In the second quinquennium, there was a displacement of the
neighborhoods with high rates, mainly to Sanitary District VI, which
obtained 84.6% of its neighborhoods allocated in Q1 (Vasco da
Gama, Alto José Bonifacio, Macaxeira, Nova Descoberta, Morro
da Conceicéao, Alto José do Pinho, Cérrego do Jenipapo, Brejo de
Beberibe, Brejo da Guabiraba, Passarinho, and Guabiraba). The
other neighborhoods with High-high standards were located in
Districts VI (Pina and Brasilia Teimosa), Il (Bomba do Hemetério,
Agua Fria, Alto Santa Terezinha and Linha do Tiro); IV (Zumbi,
llha do Retiro and Prado); | (S&o José and Cabanga) and Ill (Alto
do Mandu) (Figure 2f).

During this period, the epidemiological transition areas
with a High-low pattern (Q3) were located in Sanitary Districts
V (Estancia, Coqueiral and Jardim S&o Paulo); Il (Fundéo and
Campina do Barreto) and | (Ilha do Leite) and those with Low-high
pattern (Q4) in Districts V (San Martin, Bongi and Afogados); |
(Joana Bezerra Island); IV (Lamb and Magdalene); Il (Cajueiro,
Dois Unidos and Beberibe); Ill (Apipucos and Dois Irméos) and
VII (Mangabeira and Pau-Ferro).

In the first quinquennium, the neighborhoods identified in
Q1 (High-high) of the Box Map, which remained with the same
pattern in the second quinquennium, were located in Sanitary
Districts | (Ilha do Leite and Cabanga), Il (Alto Santa Terezinha
and Bomba do Hemetério), IV (llha do Retiro) and VI (Pina and
Brasilia Teimosa). Table 1 illustrates the number and percentage
of neighborhoods, according to the Sanitary Districts of the
municipality of Recife, located in each quadrant of the Box Map
during the study period.

Table 2illustrates the number and percentage of neighborhoods
located in each cluster identified by the Moran Map, according

to the Sanitary Districts of Recife, in the two quinquenniums of
the study.

In the quinquennium of 2007 to 2011, four clusters were
identified. The cluster with High-high pattern (Q1) was formed
by nine neighborhoods, seven of them (Recife, Sdo José, llha
Joana Bezerra, Paissandu, llha do Leite, Coelhos, and Santo
Antdnio) located in the Sanitary District | and two (Pina and
Brasilia Teimosa) in Sanitary District VI. The cluster with Low-low
pattern (Q2) was formed by twenty neighborhoods, six of them
located in the Sanitary District IV (Torre, Zumbi, Engenho do
Meio, Cidade Universitaria, Iputinga and Varzea); nine, in District
Il (Tamarineira, Jaqueira, Gragas, Nova Descoberta, Morro da
Conceicao, Casa Amarela, Parnamirim, Alto do Mandu and
Apipucos); one in District VIl (Vasco da Gama); one, in District
V (Curado) and three neighborhoods detached from the main
neighborhood located in District VIII (Ibura, Jordao and Cohab).
Between clusters Q1 and Q2, there were the epidemiological
transition clusters with a High-low pattern (Q3), formed by only
one neighborhood (Pogo da Panela), located in District Ill and
Low-high (Q4) formed by two neighborhoods, one located in District
| (Boa Vista) and another in District V (Afogados) (Figure 29g).

In the quinquennium of 2012 to 2016, three clusters were
identified. The cluster with a High-high pattern (Q1) was formed
by seven neighborhoods, five of them located in the Sanitary
District VII (Nova Descoberta, Alto José do Pinho, Cérrego do
Jenipapo, Brejo da Guabiraba, and Passarinho); one in District
Il (Linha do Tiro) and one in District IV (Zumbi). The cluster with
Low-low pattern was formed by fifteen neighborhoods, one located
in the Sanitary District | (Santo Amaro); six in District [| (Campo
Grande, Torredo, Encruzilhada, Rosarinho, Ponto de Parada and
Hipodromo); four in District Il (Dois Irmaos, Gragas, Aflitos and
Espinheiro), two in District IV (Iputinga and Caxanga) and two
in District VIII (Ibura and Jord&o). The Low-high pattern cluster
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Table 2. Distribution of the number and percentage of neighborhoods that formed the High-high, Low-low, High-low, and Low-
high clusters of incidence of fetal deaths from congenital syphilis identified in the Moran Map, according to the Sanitary Districts
of Recife-PE, Brazil in quinquenniums 2007 to 2011 and 2012 to 2016.

Moran Map Clusters

Sanitary Q1 (High-High) Q2 (Low-Low) Q3 (High-Low) Q4 (Low-High)

Districts 2007-11 2012-16 2007-11 2012-16 2007-11 2012-16 2007-11 2012-16
District | 7 (63.6%) 0 0 1(9%) 0 0 1(9%) 0
District Il 0 1(5.5%) 0 6 (33.3%) 0 0 0 0
District Ill 0 0 7 (43.7%) 4 (25%) 1(6.2%) 0 0 0
District IV 0 1(8.3%) 6 (50%) 2 (16.6%) 0 0 0 1(8.3%)
District V 0 0 1(6.2%) 0 0 0 1(6.2%) 2 (12.5%)
District VI 2 (40%) 0 0 0 0 0 0 0
District VII 0 5 (38.4%) 3 (23%) 0 0 0 1(7.6%)
District VIII 0 0 3 (100%) 2 (66.6%) 0 0 0
**Total 9 (9.5%) 7(7.4%) 20(21.2%) 15 (15.9%) 1(1%) 0 2 (2.1%) 4 (4.2%)

was formed by four neighborhoods, one in Sanitary District IV
(Madalena); two in District V (Afogados and Bongi), and one in
District VIl (Pau-Ferro). There was no stationary character between
neighborhoods with high rates (Q1) or low rates (Q2) (Figure 2h).

DISCUSSION

The average percentage of fetal deaths associated with
congenital syphilis evidenced in the municipality of Recife, in the
two quinquenniums investigated (6.05%), was higher than that
found in other studies in the cities of Belo Horizonte (3.4%)%,
Palmas (5 .9%)*, Caxias (5.6%)??, and Maringa (3.4%)%, all
performed from SINAN’s data. The incidence of congenital syphilis
evidenced by a survey conducted in Recife?* was higher than
the regional and national* coefficients, as well as those found in
other Brazilian capitals in the Northeast?®, North?', and South?,
which may explain the higher percentage of fetal deaths presented
by the municipality in relation to other locations in the country.

The quality of prenatal care is a factor that must be
mentioned when talking about the adverse effects on pregnancy.
Congenital syphilis is an event which sentinels the quality of
prenatal care provided?. Brazil, despite having increased its
prenatal coverage, has low quality and a high percentage of
inadequacy?’. Corroborating the national data, a study carried
outin Recife showed that, although most pregnant women attend
seven prenatal consultations, they show great dissatisfaction
with the quality of the service offered?®, which can contribute to
their non-adherence to the practices recommended by health
professionals and, thus, have an impact on the increased risk
of vertical transmission of syphilis during pregnancy, in addition
to the fetal death outcome due to infection secondary to failure
to perform the appropriate treatment.

Otherimportant factors that deserve mention for influencing
the occurrence of stillbirths due to congenital syphilis, was the lack
of penicillin in the market, which affected practically all Brazilian
states®*3°, as well as the resistance of some professionals to
use the drug indicated due to the risk of anaphylactic reaction®!
which highlights difficulties in managing cases of syphilis
during pregnancy®, and converges to the need to reorganize
obstetric care in the municipality®® in order to prevent the vertical
transmission of the disease and, consequently, the negative
outcomes related to it.

The factors that determine the vertical transmission of syphilis
are not restricted to aspects related to individual maternal and
child characteristics and prenatal care. Such factors are also
related to the characteristics of the space organization and living
conditions®. The results of the spatial analysis revealed that the
distribution of smoothed average rates of fetal mortality due to
congenital syphilis in the municipality did not follow a random
pattern. In the two quinquenniums investigated, the Moran
Global Index was significant, which showed a positive spatial
autocorrelation, indicating that nearby neighborhoods are similar
to each other and the existence of clusters.

Obtaining the average rates estimated the risk of fetal deaths
due to congenital syphilis at zero for several neighborhoods,
in both quinquenniums, something considered unreal when
referring to data related to diseases. Event maps based directly
on these estimates are difficult to interpret and often lead to
false conclusions, as the calculation of rates in small populations
makes them high, which can generate a false idea of a high-risk
area for the disease. In this study, this variability associated with
observations and not with the phenomenon itself was stabilized
by applying the Bayesian estimator3-.

Between 2007 and 2011, District | was the main high-risk area
for the occurrence of the fetal death outcome due to congenital
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syphilis, with most of its neighborhoods with high-high cluster
areas. Research that investigated the association of morbidity
from congenital syphilis and socioeconomic factors, classified
the neighborhoods in the center of Recife in the strata of best,
regular and worst Living Condition Index (LCI). In this study, 63.6%
of the central neighborhoods of the municipality were located
in the strata with worse or regular LCI*. In this quinquennium,
District VI of Recife showed two neighborhoods with critical
areas for stillbirths due to congenital syphilis, both in the worst
range of the LCI?.

Between 2012 and 2016, the highest risk areas were
identified, mainly in District VI, where five neighborhoods had
high-high cluster areas; followed by Districts [l and IV, each with a
neighborhood considered as a critical area. In this quinquennium,
with the exception of the Zumbi neighborhood, in District IV, the
others are located in the worst LCI range.

This work does not have a methodological framework to
explain the migration of the high-risk areas from Sanitary District
I (in the first quinquennium) to Sanitary District VIl (in the second
quinquennium), however, it assumes that this change in profile is
due to the process of epidemiological transition, in which some
neighborhoods of District | improved their health promotion and
care processes. In addition, the neighborhoods in District |, as they
represent the center of the municipality, had an older urbanization
process, compared to neighborhoods in District VII, where the
urban expansion process was more recent and where irregular
settlements are observed in the periphery of the municipality.

Although this research did not aim to analyze the association
between fetal mortality due to congenital syphilis and socioeconomic
variables, its results suggested that the critical areas identified
for the occurrence of fetal death may have some relationship with
the areas of less favored socioeconomic conditions and greater
social vulnerability, corroborating with a nationwide study®®.
The social vulnerability has territorial reproduction and can be
understood as a set of factors of the most varied dimensions that
do not act on an individual alone but on an entire community or
territory. The sum or interpolation of these factors generates a
more or less excluding social reality depending on the intensity
that affects individuals and populations®®.

In this context, the risk of fetal death due to congenital syphilis
can be higher or lower according to the profile of living conditions
expressed by social vulnerability factors. Importantly, of the 16
neighborhoods classified as high risk for the outcome in both
quinquenniums, 62.5% had highilliteracy rates; 68.75% were in
the highest poverty range and 56.5% were classified in the strata
of highest proportion of pregnant women without prenatal care®.

The data evidenced by this research also corroborates a
study that identified Districts I, VII, and VI as priority care areas
to avoid perinatal mortality. In addition, it is pertinent to highlight
that the neighborhoods of District | (Recife, llha Joana Bezerra,
and Santo Anténio); Il (Linha do Tiro), and VII (Alto José do
Pinho, Nova Descoberta and Brejo da Guabiraba) which showed
high-high clusters in this research coincide with areas classified
as of high social need®.

Another study carried out in Recife cited District |, mainly, and
VIl as regions that present centers of concentration of poverty
and important social inequalities®, corroborating what was
pointed out by this study, which evidenced these two Districts as
representatives of great vulnerability to the occurrence of fetal
mortality due to congenital syphilis. As for areas classified as
undergoing an epidemiological transition, the neighborhood of
Poco da Panela stood out for having presented high incidence
rates and neighbors with opposite rates, characterizing itself
as an important area for implementation and/or intensification
of actions to control congenital syphilis with a view to reducing
preventable cases. District V did not present critical areas in any
of the quinquenniums, demonstrating that it is not a priority area
for interventions.

Despite having limitations regarding data quality, typical of
studies with databases, and the possibility that the calculation of
the indicator was overestimated due to the absence of data on
abortions due to congenital syphilis to be added to total births,
the results were able to highlight the coincidence between the
areas of greatest risk for the occurrence of the outcome with the
areas of greatest social vulnerability in the municipality and to
point out the priority areas for structuring the health care network
for prevention and control interventions in the population of
pregnant women.

The territorial analysis is a powerful tool to contribute
to the planning and execution of promotion, prevention, and
comprehensive health care actions*. The territorialization of
health is a social process of change in sanitary practices, being,
therefore, a fundamental policy to give effect to the principles of
the SUS (Sistema Unico de Satide, in free translation Unified
Health System) in Brazil*'.

Therefore, to ensure effective intervention actions in the areas
of evidenced clusters, further studies are needed to identify the
risks, vulnerabilities, and potential of these areas in the perspective
of articulating and dialoguing with the population and analyzing
the health situation and living conditions for the recognition of
the social determinants of community health.

CONCLUSION

The study showed that the priority neighborhoods for
interventions aimed at preventing the occurrence of fetal deaths
from congenital syphilis are mainly located in the Sanitary District
I, followed by Districts VIl and VI. Districts Il and IV presented only
one neighborhood each with critical areas located in its geographic
space andV did not show priority neighborhoods. The results can
support political decisions regarding the allocation of resources
destined for the most vulnerable areas in relation to the studied
indicator. The results suggest a possible relationship between
fetal death and neighborhoods with greater social deprivation
and poorer living conditions, but it emphasizes the importance
of further publications to investigate the association between
the incidence rates of fetal mortality due to the disease between
neighborhoods and indicators of social vulnerability.
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