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ABSTRACT: 
Objectives: This study aims to verify the relationships between the advancing of coverage of the Family 
Health Strategy in the nine northeastern states and the rates of detection of syphilis in pregnant women 
and congenital between the years 2008 and 2017.  
Methods: Observational, descriptive and cross-sectional study, in which the detection rates for 
gestational syphilis and congenital in the nine states of the Northeast and this region as a whole were 
correlated with the respective annual averages Family Health Strategy coverage. For that, Pearson's 
correlation coefficient test was performed for these two variables, using the Statistical Package for the 
Social Sciences 25 software.  
Results: The statistical analysis of the state data made it possible to identify that, as well as in the 
grouped data of the region, as the Family Health Strategy coverage increased, the detection rate of 
syphilis cases in pregnant women and congenital also increased significantly in most states, and in the 
Northeast region entirely.  
Conclusions: The Unified Health System through the Family Health Strategy has made great advances 
related to the monitoring of pregnancy, puerperium and child development as in the early diagnosis of 
infections like syphilis. However, in addition   to the diagnosis, significant improvements are needed in 
the treatment and prevention of these diseases in the Northeast region. 
 
Keywords: Syphilis; Prenatal Care; Family Health Strategy. 
 
RESUMO: 
Objetivos: Este estudo tem por objetivo conhecer as relações existentes entre o avanço da cobertura 
da Estratégia Saúde da Família nos nove estados nordestinos e as taxas de detecção da sífilis em 
gestantes e congênita entre os anos de 2008 e 2017.  
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Métodos: Trata-se de um estudo observacional, descritivo e transversal, em que as taxas de detecção 
para sífilis na gestação e congênita dos estados do Nordeste e desta região como um todo foram 
correlacionadas com as respectivas médias anuais de cobertura da Estratégia Saúde da Família. Para 
isso, foi realizado o teste de coeficiente de correlação de Pearson, para essas duas variáveis, através 
do software Statistical Package for the Social Sciences 25.  
Resultados: A análise estatística dos dados estaduais possibilitou identificar que, assim como nos 
dados agrupados da região, à medida que aumentava a cobertura da ESF, a taxa de detecção dos 
casos de sífilis em gestantes e congênita também crescia significativamente na maioria dos estados, e 
na região Nordeste integralmente.  
Conclusões: O Sistema Único de Saúde através da Estratégia Saúde da Família tem protagonizado 
grandes avanços relacionados ao acompanhamento da gestação, puerpério e desenvolvimento infantil, 
como no diagnóstico precoce de infecções, como a sífilis. Entretanto, além do diagnóstico, é preciso 
melhorias significativas no tratamento e prevenção destas doenças na região Nordeste. 
 
Palavras-Chave: Sífilis; Cuidado Pré-Natal; Estratégia Saúde da Família. 
 
RESUMEN: 
Objetivos: Este estudio tiene como objetivo comprender las relaciones entre el progreso de la 
cobertura de la Estrategia de Salud de Familia en los nueve estados del noreste y las tasas de 
detección de sífilis en mujeres embarazadas y congénitas entre 2008 y 2017. 
Métodos: Se trata de un estudio observacional, descriptivo y transversal en el que se correlacionaron 
las tasas de detección de sífilis de gestación y sífilis congénita en los estados nororientales y en esta 
región en su conjunto con la respectiva cobertura media anual de la Estrategia de Salud de Familia. 
Para ello, se realizó la prueba del coeficiente de correlación de Pearson para estas dos variables 
utilizando el software del Statistical Package for the Social Sciences 25.  
Resultados: El análisis estadístico de los datos de los estados permitió identificar que, al igual que en 
los datos agrupados de la región, a medida que aumentó la cobertura de la Estrategia de Salud de 
Familia, la tasa de detección de casos de sífilis en mujeres embarazadas y congénitas también 
aumentó significativamente en la mayoría de los estados, y en la región nordeste en su conjunto.  
Conclusiones: El Sistema Único de Salud a través de la Estrategia de Salud de Familia ha dado lugar 
a importantes avances relacionados con el seguimiento del embarazo, el puerperio y el desarrollo 
infantil, así como en el diagnóstico temprano de infecciones como la sífilis. Sin embargo, además del 
diagnóstico, se necesitan mejoras significativas en el tratamiento y la prevención de estas 
enfermedades en la región noreste. 
 
Palabras-clave: Sífilis; Atención Prenatal; Estrategia de Salud Familiar.  
 
 

INTRODUCTION 

Health is recognized by the Brazilian Federal Constitution of 1988 as an everybody’s 
right and obligation of the State (1). In the effectuation of this right, the Primary Care in 
Health (PCH) has an important role, offering more than the assistance services, 
actions of promotion and prevention, looking to guarantee the universal access to 
health (2). In the 90`s decade, with the implantation of the Unified Health Service (UHS) 
and, mainly, with the Family Health Strategy (FHS) in 2006, a new paradigm in the 
health politics of Brazil began, through the integral and continuous attention focusing 
on the family (3). 
 
The FHS, through your highlight in relation to the integrality, has impacted in the health 
conditions of the people, especially in the poorer areas. Because of your efficacy and 
importance in the Brazilian social panorama, the FHS expanded and is structuring the 
PCH, guaranteeing a reduction in the hospitalization, malnutrition and child mortality, 
through the expansion of vaccinal programs and the ampliation of the gateway of the 
Unified Health Service (UHS), through changes in the assistance model (4). 
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Among the developed actions by the FHS, the health education, the monitoring of the 
pregnancy, the puerperium, the firsts months of life of the newborn, as well as of the 
child development are key components for a proper assistance for the people (5). In 
this sense, the prevention and the treatment of the sexually transmitted infections 
(STIs) deserve a spotlight, not only in the prenatal, as also in the puerperal and 
neonatal periods, given that the possibility of vertical transmission of some of these 
infections, as the monitoring of the partners and the general population (6). 
 
In this context, the syphilis deserves a spotlight because of the national raise of the 
amount of cases in the last years, both in pregnant women and in the congenital form 
(7). Its clinical manifestations result from the infection by the spirochete bacteria 
Treponema pallidum, that is acquired, mainly, sexually or vertically. When the 
transplacental transmission occurs, there is a possibility of prematurity, abortion or 
fetal death, beside the sequels, like deafness, learning difficulty, progression of 
damages of the teeth, eyes and joints, which are frequently irreversible (8). 
 
Among other grievances, the congenital syphilis (CS) is inside the evitable perinatal 
causes, through effectives diagnosis and treatment during the pregnancy. Therefore, 
there is a direct relationship between its control and the quality of the prenatal 
assistance, justifying the need of monitoring, valuation and improvement of this action 
in the different services and levels of complexity (9). Hereupon, an adequate FHS 
coverage is indispensable for a better prenatal assistance that, consequently, will 
impact in the gestational (GS) and congenital syphilis (10). 
 
Considering the importance of the FHS in the PCH`s structuration and in the quality of 
the health access of the population, its impact is noticeable, especially in regions with 
big social vulnerability, like in the Northeast, a Brazilian region historically marked per 
great socioeconomic differences (11). This study aims to know the relationships that 
exist between the progress in the coverage of the Family Health Strategy in the nine 
states of the Brazilian Northeast and the gestational and congenital syphilis detection 
rates between the years of 2008 and 2017. 
 

MATERIAL AND METHOD 
 
This is an observational, descriptive and transversal study, in which the relationship 
between the FHS coverage and the number of cases of GS and CS was analyzed. 
The detection rates of both diseases in the nine states of the Northeast region, as well 
as of the entire region, between the years of 2008 and 2017, from information obtained 
on the website of the Chronic Conditions and Sexually Transmitted Infections 
Department (CCSTID) from the Health Ministry (HS), were used to determine the 
study population. 
 
The information about the FHS coverage was cataloged through the database of the 
Primary Care of Health Secretary (PCHS) from the HS. Subsequently, the average 
coverage was calculated for each of the years of the study, for each of the states and 
for the entire region. 
 
The data were also cross-checked, correlating the detection rates for GS and CS from 
all the nine states of Northeast and from this region as a whole with their respective 
FHS annual coverage averages. For this, Pearson's correlation coefficient test was 
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performed for these two variables, using the Statistical Package for the Social 
Sciences 25 (SPSS) software. 
 
The SPSS is a program and a statistical package with different modules, embracive 
and easy to handle, developed by IBM. Its main functions are data preparation and 
validation, regression models, advanced statistical models, tables, trends, categories, 
geospatial analysis and simulation functions. Pearson's exact test or chi-square test, in 
turn, is used when it is desired to analyze the association between a nominal variable 
and another nominal or ordinal variable, being liable to be calculated by the 
aforementioned program.  
 
A significance level of <0.05% was assumed for these analyzes. The data were 
organized and stored by the Microsoft Office Excel program (version 2013), and 
analyzed by SPSS (version 25.0), considering r ≥ 0.100 (there is no significant 
correlation between the variables); 0.050 ≤ r <0.100 (there is a weak correlation 
between the variables); 0.010 ≤ r <0.050 (there is a significant correlation between the 
variables); 0.001 ≤ r <0.010 (there is a highly significant correlation between the 
variables); p <0.001 (there is an extremely significant correlation between the 
variables). 
 
For using only secondary and publicly available data, the appreciation from the Human 
Research Ethics Committee was waived, according to the Resolutions 466/12, 510/16 
and 580/18 from the Health National Council of Brazil.  
 

RESULTS 
 
In the analyzed time interval, an increase of the detection rate of syphilis cases during 
pregnancy (435%) was identified, as well as cases of congenital syphilis (285%) in the 
Northeast. The year of 2017 is worth mentioning, in which about 66.000 live births (LB) 
were affected by the congenital form of this disease (8.1 cases per 1.000 LB). At the 
same time, there was an increase of 11.6% in the FHS coverage, (average of 79.15% 
in the period) (Table 1). The statistical treatment utilized showed that the expansion of 
this strategy, between 2008 and 2017, has an extremely significant correlation with the 
increase in the detection rate of GS (r=0.000) and CS (r=0.000) (Table 1, Figures 1 
and 2). 
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Table 1: Detection rates of syphilis in pregnant women and congenital syphilis 
per year of diagnosis and FHS coverage, Northeast region, Brazil, 2008-2017 

 
Year of 

diagnosis 
Detection rate* of 

syphilis in 
pregnant women 

Detection rate* of 
congenital syphilis 

FHS 
Coverage** 

(%) 
2008 2,0 2,1 70,82 
2009 2,3 2,4 71,23 
2010 2,8 2,7 72,48 
2011 3,8 3,8 73,67 
2012 4,3 4,5 73,29 
2013 5,2 5,5 74,99 
2014 6,2 6,1 77,36 
2015 7,0 7,1 78,65 
2016 7,8 7,0 79,01 
2017 10,7 8,1 79,09 

Source: CCSTID/PCHS 
*Cases per 1.000 newborns per year of diagnosis 

**Average annual coverage 
 
 
 

Figure 1: Simple scatterplot showing the correlation between the FHS coverage (%) 
and syphilis rate in pregnancy per one thousand live births with an adjustment line, 

Northeast, Brazil, 2008-2017. 
 

 
Source: authors 
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Figure 2: Simple scatterplot showing the correlation between the FHS coverage (%) 
and congenital syphilis rate per one thousand live births with an adjustment line, 

Northeast, Brazil, 2008-2017. 

 
Source: authors 

 
The statistical analysis of the data from the states made it possible to identify that, like 
in the grouped data of the region, as the FHS coverage increased, the detection rate 
of cases of GS also increased significantly in most states. However, of the nine states 
of Northeast, in only one, Paraíba, this association was negative, showing an increase 
in FHS coverage, however with a reduction in the detection rate. The states Rio 
Grande do Norte and Sergipe also showed different behavior, since no correlation was 
observed between the variables through the model adopted for analysis. Among the 
analyzed states, the one that showed the greatest positive association was Bahia 
(Table 2). 

 
Table 2: Correlation between the FHS coverage and the detection rate of 

syphilis in pregnant women, Northeast, Brazil, 2008-2017. 
State/Region  R value  Kind of Correlation Associati

on  
Alagoas  0,004  Highly significant Positive  
Bahia  0,000  Extremely significant Positive  
Ceará  0,001  Highly significant Positive 

Maranhão  0,001  Highly significant Positive  
Paraíba  0,036  Significant Negative  

Pernambuco  0,001  Highly significant Positive  
Piauí  0,002  Highly significant Positive  

Rio Grande do 
Norte  

0,654  None Negative  

Sergipe  0,512  None Negative  
Nordeste  0,000  Extremely significant Positive 

Sources: Authors 
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In relation to CS, the correlations were very similar to what was seen with GS, 
meaning that there was a correlation between the expansion of the FHS coverage and 
the increase in the CS detection rate in most states, with emphasis on Bahia and 
Pernambuco, where this correlation was stronger. Unlike most states, Rio Grande do 
Norte, Sergipe and Paraíba did not show an association between the variables (Table 
3). 

 
Table 3: Results of the correlation between the FHS coverage and de 
congenital syphilis detection rate, Northeast, Brazil, 2008-2017. 

 
State/Region R value   Kind of Correlation Associati

on 
Alagoas  0,009  Highly significant Positive 

Bahia  0,000  Extremely significant Positive  

Ceará  0,001  Highly significant Positive  

Maranhão  0,027  Significant Positive  

Paraíba  0.104  None Negative  

Pernambuco  0,000  Extremely significant Positive 

Piauí  0,002  Highly significant Positive  

Rio Grande do 
Norte  

0,551  None Positive  

Sergipe  0,720  None Positive  

Nordeste  0,000  Extremely significant Positive  
  

Source: Authors 
 

DISCUSSION 
 

The incidence rates of CS and GS are known as sentinels of the health service, 
because they reveal information about the assistance provided, mainly to the pregnant 
woman and the newborn. As it is a preventable and treatable disease, the sustenance 
of high rates may suggest vulnerabilities in the health service (12), which allow both the 
emergence of new cases and high levels of underreporting of the disease (13). 
 
This study identified an increase in the FHS coverage, followed by higher rates of 
detection of CS and GS in most states of the Northeast region, with the exception of 
the states Paraíba, Sergipe and Rio Grande do Norte, that did not show a positive 
correlation between the FHS coverage and the notification of cases of GS and CS in 
the adopted analysis method, a phenomenon that can be explained by underreporting 
(14) and by the reduction of public health investments experienced mainly after a period 
of financial crisis in Brazil, between 2014 and 2017, which culminated in great political 
instability and freezing of health spending and investments (15). 
 
The positive correlations between the FHS coverage and the detection of CS and GS 
identified in this analysis corroborate with other studies, such as a similar one carried 
out in the state of Goiás (10). This finding suggests a causal relationship of these 
factors with the expansion of Primary Care in Brazil, which, through the FHS, 
promoted an improvement in the quality of the prenatal and newborn care, which have, 
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in their protocols, the screening and notification of syphilis in both the pregnant woman 
and the child who was exposed to the bacteria, thus reducing underreporting, with 
emphasis from 2017, through the adoption of broader criteria in the definition of cases 
of GS and CS, contributing to the improvement of the reliability of the most recent 
data(13). 

 
Studies also affirm that the expansion of testing in primary care - the FHS's field of 
action - provided an increased ability to identify asymptomatic people with syphilis, 
resulting in the increase of cases of acquired syphilis, GS and CS. They also claim 
that the teams that performed rapid tests significantly expanded the identification and 
notification of cases in pregnant women, enabling rapid and timely prenatal care and 
treatment, even in asymptomatic cases, thus reducing the possibility of fetal 
infection(16).      

 
Another aspect that suggests the causal relationship is the implantation and expansion 
of the Cegonha Network, since 2011, establishing guidelines for quality maternal and 
child care and reinforcing the monitoring of the pregnancy jointly with the PHC, 
especially in cases with higher risk (17). The influence of this strategy in detecting these 
diseases was also pointed out in a study based on data from Maranhão (18). 
 
However, other factors must be considered in the analysis of the increase of the 
detection rate of GS and CS in the studied period, including the expansion of STIs (19). 
The greater occurrence of acquired syphilis in the studied states suggests an increase 
of unprotected sexual practices, impacting the growth of cases of GS and reflecting on 
the difficulty of interrupting the syphilis transmission chain, mainly due to the 
reinfection of pregnant women through untreated sexual partnerships (13). 
 
Furthermore, researches (12,20) show difficulties, such as insufficient knowledge and 
technical qualification of health professionals to face the problem of syphilis in prenatal 
care. Another important factor was the shortage of national penicillin, mainly in 2015 
(21), which can explain the higher GS and CS rates in the Northeast in 2017.    

  
Other studies also relate such growth to the socioeconomic conditions of the 
population, meaning that many aspects would be interacting for this increase of cases 
and not only the increase of notifications. Elements such as the population profile, 
social vulnerability and weaknesses found in the health system and in the access to it 
by the poorest population can be related to the maintenance of high rates of CS (22). 
This hypothesis is supported by observing the population profile most affected by the 
disease, which is more prevalent in black women, with low education level, low 
socioeconomic status and worse access to health services, making them more 
vulnerable to the syphilis infection and other diseases, in addition to reducing the 
access to appropriate treatment (23,24). 
 
Even in the face of these vulnerabilities, the Unified Health System, mainly through the 
FHS, has made major advances related to the monitoring of the pregnancy, 
puerperium and child development, resulting in a better quality of life for the population 
and in family planning, as it democratizes the access to health and allows the work to 
be adapted to the reality of the assisted community. 
 
Finally, it is emphasized that the study on screen has limitations, as it involves the 
analysis of secondary data from the Health Information Systems, it may present flaws 
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in the notification of cases. Nevertheless, it is believed that, as these are official data 
and must be completed in all health services, even if such flaws are considered, they 
do not annul the results achieved and their results allowed the achievement of the 
proposed objectives.       

 

CONCLUSIONS 
 

Therefore, it was found through the statistical model used, that the expansion of the 
Family Health Strategy, between 2008 and 2017, had a positive and significant 
correlation with an increase of the detection rate of Syphilis in Pregnant Women and of 
Congenital Syphilis in the following states of Northeast: Alagoas, Bahia, Ceará, 
Maranhão, Pernambuco and Piauí. No significant relationship was found between the 
detection rate of CS and the FHS coverage in Sergipe, Rio Grande do Norte and 
Paraíba. There is also no correlation between the GS detection rate and the FHS 
coverage in Sergipe and Rio Grande do Norte, but in Paraíba, an inversely 
proportional relationship between these two variables was found. 
 
Even in the face of these vulnerabilities, the Unified Health System, mainly through the 
FHS, has made major advances related to the monitoring of the  pregnancy, 
puerperium and child development, resulting in a better quality of life for the population 
and in family planning, as it democratizes the access to health and allows the work to 
be adapted to the reality of the assisted community. 
 
However, despite efforts to increase the FHS coverage and reduce the rates of 
syphilis infections, the Northeast presents major challenges, given that its numbers 
remain beyond what is desired. This scenario is influenced by several aspects that 
perpetuate not only the maintenance of high syphilis rates, but also of other STIs and 
encompass from social weaknesses to problems related to the management of 
resources invested in health and the lack of investments in continuing professional 
education, making the management of these diseases difficult. 
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