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ABSTRACT 
 

Background: Human immunodeficiency virus (HIV) is a retrovirus that attacks the immune system 
cells, and causes AIDS (acquired immunodeficiency syndrome). Incarcerated populations have a 
recognized increased risk of sexually transmitted infections (STIs). 
Objectives: The study was aimed to identify the frequency of HIV, syphilis and hepatitis B/C in 
women incarcerated in a prison in a big city in northeast Brazil.  
Study Design: Descriptive cross-sectional quantitative study. 
Methodology: The sample was composed of incarcerated women in a medium- to high-security 
prison in a metropolitan region in northeast Brazil. Between January and October 2018, 200 
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prisoners were interviewed to collect their socio-demographic data. At that time, a drop of 
peripheral blood was collected to perform syphilis, HIV, and hepatitis B and C rapid tests after 
informed consent was obtained.  
Results: The age of the women ranged from 19 to 62 years old (mean=32.85±10.4). The time of 
incarceration varied between less than one to 10 years (mean=3.6±2.1). The majority of the women 
were single (71.5%), not pregnant (97%), mixed race (68.5%), housewives (30.5%) and had an 
elementary school education (51%). Among the 122 women tested for syphilis, 24 were positive 
(19.7%). HIV was present in 4 of the 200 tested woman (2%), and hepatitis C was identified in 3 of 
the 91 tested patients. All 85 patients tested for hepatitis B were negative. When considering the 
time of incarceration, the results were not significantly different.  
Conclusion: Only the frequency of syphilis was high, at almost 20%, which is higher than those 
observed in other studies from other regions of Brazil and other countries. 
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1. INTRODUCTION 
 

Incarcerated populations have a recognized 
increased risk of sexually transmitted infections 
(STIs). Women in prison are considered a high-
risk group, especially due to the risk of 
pregnancy and poor outcomes, but screening for 
sexually transmitted infections is very limited, 
especially in low-income countries. Reduced 
screening may have led to undiagnosed cases. 
So, besides the other risk factors common to all 
people, incarcerated women is a risk population 
[1]. 
 

Human immunodeficiency virus (HIV) is a 
retrovirus that attacks the immune system cells, 
and causes AIDS (acquired immunodeficiency 
syndrome). HIV infection has been demonstrated 
to be 4 to 6 times more prevalent in the 
incarcerated population than in the general 
population, and it is even more prevalent in 
African Americans and Hispanics [2]. It is 
necessary to remember that in addition to viral 
characteristics and host defences, Other factors, 
as co-infections and co-morbidities, contribute to 
the HIV infection course [3]. 
 
Another STI that is frequently reported in 
incarnated populations is syphilis, caused by 
Treponam pallidum. Although its incidence in 
developed Western countries decreased until 
1980, the incidence of syphilis has increased in 
recent years, mainly among people who engage 
in high-risk behaviours. The estimated 
prevalence ranges from 0.2% in high-income 
countries to 1.3% in low-income countries [4]. 
 
Hepatitis B (DNA virus) and C (RNA virus) vírus, 
the most common causes of chronic viral 
hepatitis, are also important pathogens in 
incarcerated populations; sometimes the 
infection was contracted before the time of 

imprisonment [5]. In general, STIs seem to be 
have an increased frequency in incarcerated 
populations due to high social vulnerability and 
exposure to risk factors (unprotected sexual 
intercourse, anal intercourse, large number of 
sexual partners, other STI and drug use) in 
addition to a lack of appropriate measures for the 
prevention and treatment of infected individuals 
[6]. 
 

The objective of this study was to identify the 
frequency of HIV, syphilis and hepatitis B/C in 
women incarcerated in a prison in Fortaleza in 
northeast Brazil. 
 

2. MATERIALS AND METHODS 
 

This was a cross-sectional quantitative study. 
The sample was composed of incarcerated 
women in a medium- to high-security prison in 
the metropolitan region of Fortaleza in northeast 
Brazil. Between January and October 2018, 200 
prisoners were interviewed to collect their socio-
demographic data. At that time, a drop of 
peripheral blood was collected to perform 
syphilis, HIV, and hepatitis B and C rapid tests 
after informed consent was obtained. The 
following serological tests were used: HIV 
Bioeasy – SD (Standard Diagnostic Inc., 
Republic of Korea); Alere Sífilis – SD; Vikia 
HBsAg – BioMérieux and Alere HCV – SD. 
 

The prevalence of each infection was studied in 
the tested population; to evaluate the categorical 
data, a Fisher’s exact test with a confidence 
interval of 95% was performed using GraphPad 
Prism 7. 
 

3. RESULTS & DISCUSSION 
 

The age of the women ranged from 19 to 62 
years old (mean=32.85±10.4), and the age at 
sexual debut ranged from 11 to 18 years old 
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(mean=13.6±1.4). The time of incarceration 
varied between less than one to 10 years 
(mean=3.6±2.1). The majority of the women 
were single (71.5%), not pregnant (97%), mixed 
race (68.5%), housewives (30.5%) and had an 
elementary school educations (51%), as shown 
in Table 1. 

Among the 122 women tested for syphilis, 24 
were positive (19.7%). HIV was present in 4 of 
the 200 tested patients (2%), and hepatitis C was 
identified in 3 of the 91 tested patients. All 85 
patients tested for hepatitis B were negative 
(Table 2). 

 
Table 1. Socio-demographic characteristics of incarcerated women from a metropolitan 

detention center in Fortaleza in the Northeast of Brazil (n=200) 
 

Characteristic  
Age 32.85 (+10.4) 
Sexual debut 13.6 (+1.4) 
Time of incarceration 3.6 (+2.1) 
Smoking 
Yes 
No  

99 (49.5) 
101 (50.5) 

Marital status (n [%]) 
Married / stable union 
Single 
Divorced 
Widow 
no reply 

23 (11.5) 
143 (71.5) 
1 (0.5) 
10 (5) 
23 (11.5) 

Race (n [%]) 
White 
Black 
Mixed race 
No reply 

7 (3.5) 
37 (18.5) 
137 (68.5) 
19 (9.5) 

Profession (n [%]) 
Autonomous 
General Services 
trade worker 
Seamstress 
Housewife 
Student 
No reply 

10 (5) 
7 (3.5) 
29 (14.5) 
5 (2.5) 
61 (30.5) 
10 (5) 
69 (34.5) 

Schooling (n [%]) 
Illiterate 
elementary School 
high school 
no reply 

5 (2.5) 
102 (51) 
38 (19) 
55 (27.5) 

Pregnant (n [%]) 
No  
Yes 

194 (97) 
6 (3) 

 
Table 2. Results of serological tests for Syphilis, HIV, Hepatitis B and C in incarcerated women 

from a metropolitan detention center in Fortaleza in the Northeast of Brazil 
 

Test (N) Negative N (%) Positive N (%) Total N (%) 
Syphilis * (122) 
78 with no test 

98 (80.3) 24 (19.7) 122 (100) 

HIV 196 (98) 4 (2) 200 (100) 
Hepatitis B 85 (100) 0 (0) 85 (0) 
Hepatitis C 88 (96.7) 3 (3.3) 91 (100) 
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Table 3. Association between incarceration time and test for Syphilis, HIV, Hepatitis B and C in 
incarcerated women from a metropolitan detention center in Fortaleza in the Northeast of 

Brazil 
 

Test incarceration time < 4 
years N (%) 

incarceration time > 4 
years N (%) 

p* 

Syphilis  
Negative 
Positive 

61 (78.2) 
17 (21.8) 

37 (84.1) 
7 (15.9) 

0.4856 

HIV 
Negative 
Positive 

127 (99.2) 
1 (0.8) 

69 (95.8) 
3 (4.2) 

0.1339 
 

Hepatitis B 
Negative 
Positive 

52 (100) 
0 

33 (100) 
0 

- 

Hepatitis C 
Negative 
Positive 

40 (97.6) 
1 (2.4) 

48 (96) 
2 (4) 

1 

* Fisher's exact test for 95% confidence interval 
 
When considering the time of incarceration, the 
results were not significantly different (Table 3). 
 
This study demonstrated that majority of 
incarcerated women were of median age, were 
of mixed race, were single, were housewives, 
had low education levels and were frequently 
smokers. One study in incarcerated women in 
the USA demonstrated that the majority were 
younger than 30 years old, and the majority were 
African American and not pregnant [7]. In 
incarcerated Iranian women, the mean age was 
very similar to that in our findings [8]. Other 
studies disagreed with our findings regarding 
marital status; in one study, more than 40% of 
subjects were married in contrast to the single 
rate of 71.5% observed in our study [5,8]. As 
demonstrated here, the level of schooling was 
frequently low in other studies [1, 6]. However, in 
a study by Nokhodian et al. [8] almost 18% had a 
university diploma or above 
 

The frequency of syphilis was high, at almost 
20%, which is higher than those observed in 
other studies from other regions of Brazil (8.7%) 
[6] and other countries (1.4%) [7]. In a study of 
individuals released from jail, the frequency of 
syphilis was 19 to 32 times higher than that in the 
general population [9]. Women in correctional 
settings have nontreponemal test positivity rates 
between 0.3% and 23.8% [10,11]. 
 
The prevalence of HIV was 2%, which is 
considered high compared with findings in 
incarcerated women in the USA [7]. Hepatitis C 
was present in 3.3% of the incarcerated Brazilian 
women; this result is lower than 6%. An 

interesting finding was the complete absence of 
hepatitis B. In another study of Brazilian women, 
the observed prevalence was 0.7% [5]. 
 
We consider that the study have limitations. The 
design is a cross-section. Due to cultural issues 
and the security service, some data was not 
collected, such as drug use and sexual practices. 

 
4. CONCLUSIONS 
 
Incarcerated Brazilian women have a high 
frequency of syphilis and HIV infection. But, 
hepatitis is not so frequent in this population. It is 
very important to show this data so that the 
authorities can adopt policies for the care and 
prevention of sexually transmitted infections 
among inmates in the prison system. 
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