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Incidence of congenital syphilis according to inequalities and living conditions in
the city of Recife, Pernambuco, Brazil

Abstract
Objectives: to analyze the variation in the incidence rates of congenital syphilis

according to the spatial distribution of Life Condition Index (LCI) among neighborhoods in
the city of Recife-PE.

Methods: an ecological study, developed from 3,234 cases of congenital syphilis notified
in the Sistema de Informação de Agravos de Notificação (Severe Disease Notification
Information System) , between 2007 and 2016. LCI was built from seven variables related to
the dimensions of the environment, education and income, aggregated at the neighborhood
levels and spatially distributed in four strata: very high, high, low and very low. The correla-
tion between the rates of congenital syphilis in the strata and LCI was investigated by
applying the Spearman correlation coefficient and demonstrated by means of scatter
graphics. 

Results: the mean rate on disease incidence was 6.8 cases per thousand live births. There
was a higher incidence in the strata of very low and low living conditions, as well as in
Districts that presented poor sanitary conditions and low schooling for the head of the family
(District VII), higher proportion of illiteracy among 10 and 14 year olds (District II) and low
income of the head of the household (Districts I, II and VII).

Conclusions: this study showed the persistence of health inequalities in areas with worse
living conditions.
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Introduction

Congenital syphilis is the result of hematogenous
dissemination of Treponema pallidum, from infected
pregnant women who are not treated or inadequately
treated, transmit to their fetus via the placental
route.1 In untreated women, the infection rate by
vertical transmission varies between 70% and 100%,
which makes congenital syphilis a serious public
health problem in many parts of the world due to
adverse physical, sensory, and developmental events
that can be assigned to it.1,2

Vertical transmission of the disease can occur at
any stage of the pregnancy. The main factors that
determine its probability are the stage of syphilis in
the mother and the duration of exposure of the fetus
to the infection in the mother's uterus, which points
to the importance of early adequate treatment. The
occurrence of congenital syphilis is a sentinel event
in the quality of prenatal care provided3 and the
adequacy of the treatment of maternal syphilis, as
well as the performance of routinely laboratorial
tests and compliance with the recommended basic
procedures, prescriptions, and guidelines during
consultations, are factors that significantly
contribute to the incidence of the congenital form of
the infection.4

In the city of Recife, a survey conducted in the
public hospital network revealed that although most
users had seven or more prenatal consultations, the
puerperal women showed dissatisfaction with the
care provided,5 which may reflect the low adherence
to practices recommended by health professionals,
and, consequently, increase the risk of vertical trans-
mission of syphilis during pregnancy. As for the
quality of prenatal care, the population's living
conditions can be a factor associated with difficult
access or non-adherence to prescribed treatments,
especially in cases of maternal syphilis in which
there is a need for treatment, also from the partner-
ship to be considered appropriate.

The influence of living conditions on health
status is the subject of studies around the world.6 The
study of living conditions can be carried out using
the synthetic Life Condition Index (LCI), which
captures aspects related to the dimensions of
longevity, schooling, income, childhood, and
housing. The search for elements that can subside in
obtaining indicators of living conditions through
geographic mapping allows a reflection on poverty,
social inequality, and society's lack of access to
healthcare. Thus, this mapping is the first step
towards the elaboration of a set of measures to gua-
rantee equal access to services that guarantee better

living conditions.7

LCI is a more suitable index to analyze the city
level and is capable of reflecting economic and
social development in different groups, thus
providing a profile for assessing the quality of life.8

Therefore, this study aims to analyze the variation in
the incidence rates of congenital syphilis according
to the spatial distribution of LCI among the neigh-
borhoods in the city in Recife-PE.

Methods

This is an ecological study, which aims to identify
risky regions in relation to the mean of the studied
process and the search for factors potentially
explaining the differences in the incidence found.9 It
was developed in the city of Recife, capital in the
State of Pernambuco, in the Northeast region of
Brazil, whose census population is 1,537.704 inhabi-
tants. The  territory of the city is divided by the
Secretaria Municipal de Saúde (City  Health
Department) into eight Sanitary Districts: District I,
composed of 11 neighborhoods  District 2,
consisting of 16 neighborhoods ; District III,
consisting of 16 neighborhoods ; District IV,
consisting of 12 neighborhoods ; District V,
consisting of 16 neighborhoods; District VI,
consisting of 5 neighborhoods ; District VII, made
up of 13 neighborhoods  and District VIII, are made
up of three neighborhoods ; totaling 94 neighbor-
hoods .

The study population corresponded to all cases
of congenital syphilis, notified in the city of Recife,
from January 2007 to December 2016, through the
Sistema de Informação de Agravos de Notificação
(SINAN) (Severe Disease Notification Information
System). All cases residing outside the city and those
reported in duplicate were excluded from the
research. Thus, a total of 3,234 cases were studied.

The choice of variables used to construct LCI
was based on a previous study, carried out in the
same city , which used indicators representing three
dimensions.10 The basic sanitation dimension was
composed of the proportion of the variable in the
households with adequate sanitary installation and
the proportion of the household with direct garbage
collection; schooling dimension, by the percentage
of the variables of the head in the  household with
three years of schooling or less, the proportion of the
illiterate population was among 10 to 14 year old
and a number of illiterate elderly; and finally, the
income dimension was formed by the proportion of
the variable of the head of the household with
monthly income less than or equal to two minimum
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wages and overcrowding .
Regarding the baseline study, only the variable

proportion of permanent private household with
water supply through internal plumbing-general
network or septic tank was excluded because the city
had a coverage of almost 100% for this variable. For
this reason, this study will denominate the synthetic
indicator of the Índice de Condição de Vida
Adaptado (ICVA) (Adapted Living Condition
Index). All variables were captured from the Censo
Demográfico 2010 (Demographic Census) and
aggregated to the levels in the neighborhoods in
Recife.

The construction of LCI took place through the
factor analysis methodology, a multivariate tech-
nique of interdependence that seeks to synthesize the
relationships observed between a set of interrelated
variables, seeking to identify common factors. The
greatest advantage of this technique is that it allows
to simplify or reduce much data, which allows the
researcher to create initially unobservable indicators
composed of the grouping of variables.11

To verify the adequacy in the use of the factor
analysis, the following steps were taken: analysis on
the correlation matrix, verification of the Kaiser-
Meyer-Olkin (KMO) statistic, Bartlett's sphericity
test, and the analysis of the anti-image matrix.11 The
correlation matrix measures the linear association
between variables using the Pearson's correlation
coefficient. Coefficient values above 0.3 indicate
that the use of the factor analysis’ technique is likely
to be appropriate. Bartlett's test of sphericity
assesses the hypothesis of the existence of a signifi-
cant association between the variables used to
compose LCI.12

Regarding the KMO statistic, it assesses the
adequacy of the sample regarding to the degree of
partial correlation between the variables. Values for
KMO statistics equal to or less than 0.6 indicate that
the factor analysis may be inadequate. The anti-
image matrix seeks to assess the need to eliminate
some variables of the model. It is a matrix obtained
by calculating the measure of the sample adequacy
or Measure of Sampling Adequacy (MSA) for each
variable.13 The higher the MSA values, the better the
use of factor analysis. The number of factors
extracted followed the Kaiser criterion, which
suggests that only factors with an eigen value above
one should be extracted.10 The extracted factor
values (factor scores) were estimated by regression
and constituted the synthetic indicator of the adapted
living conditions.

The ICVA in the city was represented through a
thematic map categorized by the quartile method.

The clusters in neighborhoods with similar living
conditions were grouped into the same stratum. The
color grading system was used so that the stratum
that represented the neighborhoods with the lowest
ICVA received a stronger shade of color and the
stratum of the neighborhoods that present the highest
ICVA was not shaded. For each stratum, the inci-
dence rate of congenital syphilis was calculated,
obtained by the ratio between the number of notified
cases of the disease and the number of live births,
during the study period, multiplied by one thousand,
in each neighborhood in Recife.14 Data referring to
live births were extracted from the Sistema de
Informação sobre Nascidos Vivos (SINASC)
(Information System on Live Births). 

In order to reduce variability and provide better
quality indicators, the incidence rates on congenital
syphilis were smoothed by the local empirical
Bayesian method.15 For comparison purposes, the
study period was divided into two five-year periods:
2007 to 2011 and 2012 to 2016. In each of the
periods, the Sanitary Districts whose neighborhoods
had the highest incidence rates of the disease were
identified. 

The cartographic base of digital grids used in
this study is available on the City Hall of Recife
website. The reference geodetic system used was the
SAD-69, later converted to SIRGAS2000 and the
UTM (Universal Transverso de Mercator)
(Universal Transverse Mercator) projection system.
The City Hall base is available at UTM SAD-69,
zone 25 south. The production of the maps was
carried out by the Núcleo de Estatística e
Geoprocessamento da FIOCRUZ-PE(Geoprocessing
Nucleus) The Excel worksheet program was used to
clean and organize the database with double verifi-
cation and calculation of the incidence rates of
congenital syphilis in the different strata in the
neighborhoods. Rate smoothing was performed
using TerraView version 4.2.2. software and the
preparation of the maps used QGIS® software
version 2.14.

The hypothesis of normality of the data was
tested by applying the Kolmogorov-Smirnov (K-S)
test, performed in the SPSS software version 17.0,
using statistical significance (α) of 5%. According to
the parameters adopted for the test, the distribution
of ICVA data was considered non-normal
(median=0.14917; interquartile interval=1.0036; p-
value=0.006).16 Thus, the investigation regarding the
correlation between the indicator of congenital
syphilis incidence rate and the ICVA was carried out
by applying Spearman's rank correlation coefficient
(ρ or rho), which replaces the original data with
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of household with direct garbage collection had a
mean of 98% among the neighborhoods. The largest
proportion of indirect garbage collection was
observed in District VII (4.3%) and the smallest
proportion in District IV (0.6%).

As for the education dimension, District VII had
the highest percentage of the head of the household
with three years of schooling or less (15.4%), while
District VI had the lowest percentage among
Districts (11.7%). The proportion of illiterate house-
hold members are among 10 and 14 year olds
ranging between 0 and 10.8% among  districts. The
highest percentage was found in District II (4.1%)
and the lowest in District III (2.1%). 

Regarding the income dimension, the proportion
of the head of the household with monthly income
below two minimum wages varied between 10.6%
and 96.8% among the neighborhoods, being higher
in Sanitary District V (77.9%) followed by Districts
VIII (74.4%), I (74.1%), VII (73.6%) and II (72.1%).
Overcrowding was similar in all Districts in the city,
being slightly higher in Districts II, V, and VII (3.3
residents per bedroom) compared to Districts VIII
(3.2 residents per bedroom) and Districts I, III, IV,
and VI (3.1 residents per bedroom). 

Table 1 shows the correlation matrix between the
variables that made up the ICVA in the city. With the
exception of the correlation coefficient found
between the variables, overcrowding and direct
garbage collection, all values of the Pearson correla-
tion coefficients were above 0.3, which showed
potential use of the technique of the factor analysis
of the variables. Positive correlations ranged from
0.253 (between overcrowding and direct garbage
collection) and 0.803 (among the heads of the house-
hold with monthly income less than or equal to two
minimum wages and the number of illiterate elderly
people). There was no negative correlation between

ordered ranks.17

The Spearman coefficient interpretation para-
meter followed by this study pursued the following
categorization: values between 0 and 0.3 (or 0 and -
0.3) meant negligible correlation; between 0.31 and
0.5 (or -0.31 and -0.5) represented weak correla-
tions; between 0.51 and 0.7 (or - 0.51 and -0.7)
moderate correlations; between 0.71 and 0.9 (or -
0.71 and 0.9) strong correlations; and > 0.9 (or < -
0.9) indicated very strong correlations.18

The data used in this study originated from a
doctoral thesis approved by the Research Ethics
Committee of the Health Sciences Center of the
Universidade Federal de Pernambuco, CAAE
number: 76498617.10000.5208 and opinion number
2,449,817.

Results

In the city of Recife, between January 2007 and
December 2016, 3,234 cases of congenital syphilis
were reported. The average rate of infection inci-
dence was 6.8 cases per thousand live births, with an
increase of 33% in the rate of the second five-year
period compared to the first. The temporal evolution
of the number of cases and the incidence rate of the
disease in the ten years studied showed an increasing
behavior, especially since 2013.

To analyze the variation in the incidence rates of
congenital syphilis according to the living conditions
of the population in Recife, the ICVA was
constructed, using the neighborhoods in the city as
units of analysis.

In the dimension of basic sanitation, the Sanitary
District VII in Recife had the highest percentage of
neighborhoods whose homes had inadequate sanita-
tion facilities (62%), while District I had the lowest
percentage of inadequacy (27.7%). The proportion

Table 1

Correlation matrix between the variables used to build the Índice de Condição de Vida Adaptado (ICVA) (Adapted Living

Condition Index) according to neighborhoods. Recife-PE, Brazil.

Variable                                                                        1               2              3              4              5                6      7

1 Adequate sanitary installation 1.00

2 Direct garbage collection 0.371 1.00

3 Head of the household ≤ 3 years of schooling 0.548 0.417 1.00

4 Illiteracy 10 to 14 year olds 0.462 0.438 0.792 1.00

5 Number of illiterate elderly people 0.652 0.418 0.763 0.665 1.00

6 Head of the household income ≤ 2 salaries 0.706 0.356 0.789 0.660 0.803 1.00

7 Overcrowding 0.675 0.253 0.600 0.477 0.576 0.723 1.00

Based on IBGE data; 2010. 
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the variables.
The Kaiser Meyer-Olkin statistic showed good

suitability for the factor analysis (KMO = 0.877) and
the Bartlett sphericity test showed evidence of
significant correlations with the original variables,
rejecting the null hypothesis that the correlation
matrix is an identity matrix (x2 = 454.864; df = 21;
p<0.000). The MAS values obtained from the anti-
image matrix revealed sampling adequacy and no
need to exclude any variable from the model.

Table 2 shows the eigen values of the ICVA
components. Following Kaiser's criterion, the ICVA
was composed of only one factor, which presented
an eigen value of 4.55 and carried 65% of the vari-
ance of the original variables. The extracted factor
explained 83.5% of the head of the family income,
78.6% number of illiterates, 77.6% of sanitary
adequacy, 72% of illiteracy among 10 and 14 year
olds, 60% of overcrowding , and 28, 7% of direct
garbage collection.

The factorial load of all variables was considered
significant at the 5% level, with the largest factorial
load relating to the head of the family income equal
to or less than two minimum wages (0,914),
followed by the proportion of the head of the house-
hold with three years of schooling or less (0.887),
the number of illiterate elderly (0.881), illiteracy
among the age of 10 to 14 years old, adequate sani-
tary installation (0.778), overcrowding (0.775), and
direct garbage collection (0.536).

Figure 1 shows the spatial distribution of the
ICVA according to the 94 neighborhoods in the city
of Recife and the smoothed rates of congenital
syphilis in the five-year period 2007-2011 and 2012-
2016.

The ICVA geographic mapping evidenced clear
neighborhoods in the districts with a very high ICVA
surrounded by neighborhoods classified with inter-
mediate and low ICVA. The Sanitary District III had

56.2% of its neighborhoods allocated in the very
high ICVA  stratum (Casa Forte, Parnamirim,
Tamarineira, Graças, Jaqueira, Derby, Espinheiro,
Santana, and Aflitos; 40% of the neighborhoods
classified in this stratum in District VI) (Brasília
Teimosa and Boa Viagem); in District I, 27.2% (Boa
Vista, Santo Antônio and Soledade); in District IV,
25% (Cordeiro, Torre, and Zumbi); in District II,
16.6% (Encruzilhada , Ponto de Parada and Torreão),
in District VII, 15.3% (Mangabeira and Pau-Ferro)
and in District V, 6.2% (Curado).

In relation to the very low ICVA  stratum,
Sanitary District VII stood out with 46.1% of its
neighborhoods allocated in this stratum (Passarinho,
Brejo da Guabiraba, Córrego do Jenipapo,
Macaxeira, Nova Descoberta, and Brejo do
Beberibe); followed by District I, 36.6% (Recife,
Cabanga, São José, and Ilha Joana Bezerra);
Districts II and VIII, both with 33.3% (Beberibe,
Porto da Madeira, Cajueiro, Água Fria, Alto Santa
Terezinha, and Bomba do Hemetério) and (Jordão)
and, finally, Districts III and V, both with 12, 5% of
its neighborhoods with very low ICVA  (Apipucos
and Sítio dos Pintos) and (Sancho and Totó),  respec-
tively.

As for the spatial distribution of smoothed rates
of congenital syphilis, the first five-year period
revealed concentrations of higher values in the
districts belonging to Sanitary District I (63.3%; n=7
districts); followed by District VII (53.8%; n=7
districts), and District II (38.8%; n=7 districts).
Districts IV and V had only one neighborhood allo-
cated in the stratum with the highest concentration
of rates (20% and 6.2%, respectively), while
Districts II, IV, and VIII did not have neighborhoods
in this stratum. 

In the second five-year period, the districts
located in the stratum with the highest concentration
of rates were located in Districts VII (69.2%; n = 9

Table 2

Eigen values of the Índice de Condição de Vida Adaptado (ICVA) (Adapted Living Condition Index) components. Recife-

PE, Brazil.

Components                         Initial Eigen value                                                 Sums of squared load extraction           

Total                % variance       % accumulated             Total              % variance        % accumulated                          

1 4,552 65,022 65,022 4,552 65,022 65,022

2 0.849 12,124 77,146

3 0.646 9,234 86.38

4 0.359 5,129 91,509

5 0.27 3,864 95,372

6 0.174 2,488 97.86

7 0.15 2.14 100
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Figure 1

Spatial distribution of the Índice de Condição de Vida Adaptado (ICVA) (Adapted Living Condition Index) in 94

neighborhoods in the city of Recife and the smoothed rates of congenital syphilis, per 100,000 inhabitants, in the five-

year period 2007 to 2011 and 2012 to 2016.

Per 100,000
inhabitants

2007-2011

2012-2016

smoothed rates 

smoothed rates766.9-1342.2

520.9-766.9

309.9-520.8

19.9-309.8

942.2-4197.9

677.4-942.1

483.2-677.3

33.8-483.1

1     0   1    2    3    4  km

Very high
Intermediate
Low
Very low

N

districts) and II (38.8%; n = 7 districts). In Districts
VI, V, and III, only one neighborhood was located in
the range with the highest rates, which represented a
percentage of 20%, and 6.2% for the last two. In
District I, two neighborhoods were in the stratum
with the highest rates (18.1%), and Districts IV and
VIII did not reveal neighborhoods in this stratum.

Table 3 shows the smoothed mean rate of inci-
dence of congenital syphilis according to ICVA stra-
tification, in both five-year periods studied. In both
periods of the study, the stratum of neighborhoods
with the lowest ICVA had the highest incidence coef-
ficients of congenital syphilis, while the lowest rates
of infection were observed in the stratum of the
neighborhoods with high ICVA, in the first five-year
period, and intermediate, in the second five-year
period.

In the first five years, the correlation between the
incidence rate of congenital syphilis and ICVA was
null (ρ = 0.263). In the second five-year period, a

weak correlation was observed (ρ = 0.385). Figure 2
shows the curvilinear behavior of the point cloud in
the scatter graphics.

Discussion

The incidence of congenital syphilis in Recife
between 2007 and 2016 was higher than the national
(3.9/1000 live births) and regional (4.3/1000 live
births) means  and similar to the means  in
Pernambuco (6.7/1000 live births) ) in the same
period.19 The 33% increase in the disease detection
rate in the second five-year period compared to the
first may have been influenced by the shortage of
penicillin in the market between 2014 and 2016,
which reached practically all the Brazilian States20

and by the resistance of some professionals to use
the drug indicated due to the risk of anaphylactic
reaction,21 which shows difficulties in the manage-

Per 100,000
inhabitants
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Table 3

Distribution of the number of cases of congenital syphilis, live births, and mean rate of infection according to ICVA

stratification of the neighborhoods in Recife-PE, Brazil, between 2007 and 2016. 

Stratification of                      NNumber of congenital                  Number of live                Mean incidence rate of

ICVA                                              syphilis cases births                             congenital syphilis

2007-2011        2012-2016             2007-2011     2012-2016         2007-2011        2012-2016

Very high 98 232 10976 7387 434.81 726.48

Intermediate 352 567 17971 11688 510.01 635.08

Low 333 700 20788 14475 585.61 794.75

Very low 315 615 13916 9105 813.98 888.78

Figure 2

Linear correlations between smoothed mean incidence rates of congenital syphilis and ICVA in the population residing in the city of Recife-

PE, Brazil, in the five-year period 2007 to 2011 and 2012 to 2016.

In the five-year period of 2012 to 2016In the five-year period of 2007 to 2011    ρ = 0.263 ρ = 0.385

ment of syphilis during pregnancy.3

To assess whether the variation in the disease
incidence rates can be explained by living condi-
tions, this study proposed to use a synthetic indicator
capable of reflecting the population’s social inequa-
lities and health conditions. Understanding how
social inequalities influence the distribution of the
diseases in the society represents a challenge for the
public health. 

The epidemiological paradigm is based on the
assumption that the disease is unequally distributed
in space and also occurs unequally on subjects as a
result of their insertion into the social reproduction
system. This idea corroborates the more politicized
approach to the study in social and health inequali-
ties, which assumes that the condition of inequality
or injustice produced in the social structure is
reflected in the health-disease process and is not

linked solely to biological and demographic charac-
teristics.22

The category “living condition” for this  study of
social inequalities was proposed by Castellanos
(1997), who emphasizes that "each individual,
family, community and population group, at every
moment of their existence, has needs and risks that
are characteristic to them, either by individual attri-
butes, by their geographical and ecological location,
or by their culture and educational level”.23 Thus,
the risk of vertical transmission of syphilis can be
higher or lower according to the profile of living
conditions expressed by the dimensions of social
reproduction, which, in this study, were represented
by variables related to the population’s environment,
schooling, and economic structure.

Between the maximum and minimum values, the
variables representing the living conditions obtained

Smoothed rates of congenital syphilisSmoothed rates of congenital syphilis
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nants of the access of pregnant women to inadequate
prenatal care, which contributes to the maintenance
of high rates of vertical transmission in this popula-
tion.27

In this study, the value of congenital syphilis
incidence rates in neighborhoods strata proved to be
a sensitive indicator to reveal the intra-urban diffe-
rence in living conditions and suggest low prenatal
quality and lack of adherence to health recommen-
dations provided by professionals. The uneven
distribution of congenital syphilis among the neigh-
borhoods corroborated the results of a previous
survey carried out in the same city between 2004 and
2006.27

An interesting fact, however, was the observa-
tion of neighborhoods considered noble, such as
Apipucos, allocated in the very low ICVA stratum,
as well as others considered to be of high social
need, such as Brasília Teimosa, allocated in the high
ICVA stratum. This result reflects on the polarization
of living conditions among districts in the city,
expressed by the existence of social counterpoints
and evidenced by the existence of poverty located in
rich districts. This socioeconomic heterogeneity
among neighborhoods may explain the lack of corre-
lation between the ICVA and the incidence rates of
congenital syphilis in the first and second five-year
periods. Furthermore, the results suggest that the
neighborhoods do not keep similar characteristics
over time, which does not allow the identification of
regions of sustained high or low susceptibility to the
adverse outcome studied.

The study demonstrated the usefulness of the
ICVA geographic mapping to explain the differen-
tials risks of congenital syphilis incidence according
to the indicator and to identify priority areas for
interventions to control the vertical transmission of
the disease, but it leaves as a suggestion to carry out
other researches that investigate the correlation
between the risk of vertical transmission of syphilis
and other synthetic indicators related to the process
of social health determinants.

Despite of having limitations regarding to data
quality, typical of studies with databases, the results
of this research showed that the Sanitary Districts
that had higher incidence rates of congenital syphilis
coincided with the strata of neighborhoods with very
low and low living conditions, showing the persis-
tence of health inequalities in areas with the worst
living conditions. Districts I, II, and VII of Recife
were identified as priority areas for public health
interventions aimed in preventing vertical transmis-
sion of syphilis and its adverse outcomes.

different values, which expressed the heterogeneity
of the indicator between the districts. The variation
in congenital syphilis incidence coefficients found
corroborates the persistence of health inequalities in
neighborhoods with the worst living conditions.24

Similarly, a previous study carried out in the same
city detected an inverse relationship between the
living conditions of neighborhood strata and the
magnitude of infant mortality by age group and
underlying cause, revealing hidden inequalities in
the city's average indicators.10

The incidence coefficient of the infection was
higher in the stratum of neighborhoods with very
low ICVA and lower in the strata with very high
ICVA, in the first five-year period, and intermediate,
in the second five-year period. The comparative
analysis between the spatial distribution of ICVA
among the neighborhoods and the smoothed rates of
congenital syphilis incidence revealed that Districts
I, II, and VII, which had the highest rates of the
disease in the first five years, and District VII, which
presented the highest rate of infection in the second
five-year period coincided with Districts that
obtained the highest percentage of neighborhoods
allocated in the very low ICVA stratum.

It should be noted that among the neighborhoods
with very low ICVA, there was a stationary nature of
the high rates of congenital syphilis in District I (São
José neighborhood), II (Alto Santa Terezinha and
Bomba do Hemetério neighborhoods), and VII
(Nova Descoberta), which corroborates the probable
influence of low living conditions on the persistence
of high rates of infection.

Inequality in living conditions and its relation-
ship to illness corroborate what the World Health
Organization refers to as the social gradient of
health,25 which means that, within the same territory,
the relationship between socioeconomic status and
health varies gradually according to the degree of
inequities. In this study, this could be evidenced by
the identification of a higher incidence of conge-
nital syphilis in the very low and low living condi-
tions strata, as well as in Districts with poor sanitary
conditions and low schooling level of the head of the
household (District VII), a higher proportion of illi-
teracy among 10 and 14 year olds (District II) and
low income of the head of the household (Districts I,
II and VII).

A similar result was highlighted by a study on
tuberculosis carried out in the same city, which
showed a relationship between the highest incidence
of the disease and the poorest areas according to the
stratification of the living conditions.26 The condi-
tion of poverty is recognized as one of the determi-
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