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Introduction
The prison population is a vulnerable group for infectious 
diseases, mainly sexually transmitted infections (STIs) such 
as HIV, syphilis and viral hepatitis. These pathologies are 
directly related to the practice of unprotected sex and sharing 
of needles with high chances of parenteral-sexual transmission, 
representing a public health problem with social and economic 
repercussions [1-4].

Due to difficulties in accessing health services and a lack in 
public health policies directed at institutionalized individuals, 
testing for the diagnosis and treatment of sexually transmitted 
infections in the penitentiary system is still limited. Studies with 
the institutionalized population show that most subjects had not 
performed any testing during their lifetime, or if they had, they 
had done so infrequently, resulting in underreporting of cases 
and lack of data revealing the real prevalence of these diseases 
in the prison population [2,5,6].

As a result of the vulnerability associated with the lack of 
research directed towards incarcerated individuals, specific 
studies have been carried out in several regions of Brazil to 
determine the role of incarceration in maintaining the intra- and 
extramural transmission chain of sexually transmitted infections 
[7,8].

In the Brazilian West Amazon, where the prevalence of viral 
hepatitis, mainly B and Delta, are high, specific studies in the 
prison population are extremely relevant in order to describe 
their epidemiological profile and justify the promotion of 
public health policies that improve the quality of life of the 
institutionalized [5].

Considering the importance of the topic, the present study aimed 
to characterize the prevalence of viral hepatitis B, C and Delta, 
HIV and Syphilis in the male prison population in a closed penal 
system in Porto Velho, Rondonia.

Introduction: The prison population is considered vulnerable to sexually transmitted infections 
(STIs) related to conditions of confinement, social marginalization, drug dependence, low 
socioeconomic status and poor health service conditions. The Studies with institutionalized 
population shows that most subjects had not performed any testing during their lifetime, or 
if they had, they had done so infrequently, resulting in underreporting of cases and lack of 
data revealing the real prevalence of these diseases in the prison population. In the Brazilian 
West Amazon, where the prevalence of viral hepatitis, mainly B and Delta, are high, specific 
studies in the prison population are extremely relevant in order to describe their epidemiological 
profile and justify the promotion of public health policies that improve the quality of life of the 
institutionalized. 

Objective: This study aimed to detect the prevalence of viral hepatitis B, C and Delta, HIV and 
syphilis in the male prison population in a closed penal system. 

Methods: Using fast-running immunochromatographic assays (Rapid Tests) for anti-HIV, 
HBsAg, anti-HCV and anti-T. pallidum the cross-sectional cohort study investigated factors 
associated with transmission. Results: Were tested 846 people and the prevalence observed was 
1.4% (12/846) for HBV; 0.9% (08/846) fosr HCV; 1.4% (12/846) for HIV; and, 8.9% (75/846) for 
syphilis.

Conclusion: The results show an at-risk population with behaviors that favor transmission and 
maintenance of the intramural and extramural chain of transmission, upon their reinsertion into 
future society. It highlights the need to apply and improve public health policies specific to the 
prison population.
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Materials and Method

A cross - sectional quantitative study was conducted to 
investigate the prevalence of and factors associated with the 
transmission of sexually transmitted infections in the prison 
population. The study was approved by the Research Ethics 
Council at the Tropical Medicine Research Center of Rondônia, 
under CAAE no. 38428.1147.0000.0011, and was developed 
between August 2016 and May 2017.

Data collection was performed in four male penitentiary units: 
Aruana, Guaporé Valley Resocialization Center- CRVG, Jose 
Mario Alves da Silva (commonly known as Urso Branco or 
White Bear) and Milton Soares de Carvalho (commonly known 
as 470); and the Cultural and Developmental Association 
of Inmates and Ex-convicts-ACUDA, all located in the 
municipality of Porto Velho, Rondonia, Brazil (Figure 1).

The study included institutionalized individuals in a closed prison 
system, male, aged 18 to 70 years old, who agreed to participate 
in the study by signing an informed consent form. Data collection 
included the completion of an epidemiological investigation 
card including identification data, sociodemographic data, 
health and life history. At the end of the interview, the following 
were performed individually: pre-test counseling, a nursing 
consultation to identify the current health conditions and 
collection of 10mL of venous blood in Vacutainer-type tubes, 
with no anticoagulants for serum separation.

Biological samples were stored at -20°C and then screened by 
rapid-run immunochromatographic assays (Rapid Tests) for 
anti-HIV, HBsAg, anti-HCV and anti-T. pallidum detection. 
Reagent samples in the screening were submitted to confirmatory 
serological and/or molecular biological tests, according to flow 
charts published by the Ministry of Health [9-11].

Individuals with confirmed results were referred for clinical 
follow-up, following the recommended sequence of patient 

care. Patients with viral hepatitis were monitored by the research 
group’s clinical team.

After the epidemiological and clinical approach, the data 
collected was stored in a database in EpiInfo® and analyzed 
using the Exact-Fisher statistical test to establish the prevalence 
of and relationships between interdependent factors. Both 
the statistical analysis and the construction of graphical 
representations were performed with the aid of the software 
GraphPadPrism 6.0®.

Results
We tested 846 peoples in the study, with the highest proportion 
of patients seen in Acuda, 100% (11/11), followed by Aruana, 
80.4% (225/280); Guaporé Valley Resocialization Center- 
CRVG, 44.0% (80/182);  White Bear 56.5% (376/666). The 
lowest adherence observed was in the Milton Soares de 
Carvalho Penitentiary Unit, where 32.1% (154/480) of the total 
prison population agreed to participate in the study. 

The prevalence of infection was 11.8% (100/846), of which 
1.4% (12/846) were positive for hepatitis B; 0.9% (08/846) 
for hepatitis C; 1.4% (12/846) for HIV; and 8.9% (75/846) for 
syphilis. In total, 11.0% (93/846) were monoinfected and 0.8% 
(07/100) coinfected, 2 with HBV/Syphilis, 2 HCV/HIV, 1 HCV/
Syphilis, and 2 HIV/Syphilis.

The socio-demographic profile observed in the participating 
population shows that 49.6% (420/846) were between 18 and 
30 years of age; 59.2% (501/846) declared themselves to be 
mixed-race; 64.1% (542/846) attended school for a period of 
up to 8 years; and 53.8% (455/846) were unmarried. Among the 
participants, 93.4% (790/846) were born in Rondonia; the others 
were from other states or foreigners. The time of confinement 
varied: 79.8% (675/846) had been incarcerated for a period 
of up to 5 years (Mean 31.6 years, Standard Deviation 9.6) 
(Table 1).

Figure 1. Municipality of Porto Velho, Rondonia, Brazil.
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Data stratification demonstrates sociodemographic factors 
linked to the risk of contracting infections (Table 2). Statistical 
analysis showed that individuals under 30 years of age, 30.7% 
(P-value=0.0006; OR=0.4167; Confidence Interval 0.25-0.69), 
have a lower chance of contracting syphilis.

Table 2 represents the statistical analysis used to determine the 
association between sexual and behavioral habits associated 

with syphilis, HIV, HBV and HCV infection. Injectable drugs 
taken in non-biosafe standards, tattoos performed under 
inappropriate conditions, and sharing of needles and syringes 
were not related to positivity for infections. For syphilis, the 
group of inhaled narcotic substance users, including crack and 
cocaine, (p-value =0.0128; OR=0.53; Confidence Interval 0.33-
0.86) were less likely to contract the infection when compared 
to the non-dependent group.	

Sociodemographic Variables Negatives  n (%) Syphilis n (%) HIV n (%) HBV n (%) HCV n (%) Total n (%)
Age group            
<30 years old 321 (43.0) 49 (65.3)*** 06 (50.0) 08 (66.7) 04 (50.0) 384 (45.4)
>30 years old 425 (57.0) 26 (34.7) 06 (50.0) 04 (33.3) 04 (50.0) 462 (54.6)
Ethnicity            
Mixed-race 439 (58.8) 46 (61.3) 08 (66.7) 7 (58.3) 05 (62.5) 501 (59.2)
White 133 (17.8) 17 (22.7) 02 (16.7) 01 (8.3) 01 (12.5) 152 (18)
Black 138 (18.5) 08 (10.7) 01 (8.3) 01 (8.3) 01 (12.5) 148 (17.5)
Asian 12 (1.6) 01 (1.3) 00 (0.0) 00 (0.0) 00 (0.0) 13 (1.5)
Indian 06 (0.8) 02 (2.7) 00 (0.0) 00 (0.0) 00 (0.0) 08 (0.9)
Not informed 18 (2.4) 01 (1.3) 01 (8.3) 03 (25) 01 (12.5) 24 (2.8)
Education            
<8 years 507 (68.0) 53 (70.7) 07 (58.3) 06 (50.0) 03 (37.5) 573 (67.7)
>8 years 239 (32.0) 22 (29.3) 04 (33.3) 03 (25.0) 04 (50) 255 (30.1)
Not informed 00 (0.0) 00 (0.0) 01 (8.3) 03 (25.0) 01 (12.5) 18 (2.1)
Marital status            
Single 401 (53.8) 41 (54.7) 08 (8) 06 (50) 04 (50) 455 (53.8)
Married 306 (41) 31 (41.3) 03 (3) 03 (25) 03 (37.5) 344 (40.7)
Widowed 07 (0.9) 00 (0) 00 (0) 00 (0) 00 (0) 07 (0.8)
Divorced 28 (3.8) 03 (4) 00 (0) 00 (0) 00 (0) 31 (3.7)
Not informed 04 (0.5) 00 (0) 01 (1) 03 (25) 01 (12.5) 09 (1.1)
Time in Prison            
<10 years 693 (92.9) 68 (90.7) 09 (75) 09 (75.0) 07 (87.5) 720 (85.1)
>10 years 39 (5.2) 05 (6.7) 01 (8.3) 00 (0) 00 (0) 45 (5.3)
Not informed 14 (1.9) 02 (2.7) 02 (16.7) 03 (25) 01 (12.5) 22 (2.6)

Table 1. Social and demographic factors associated with positivity for syphilis, HIV, HBV and HCV in 846 individuals from the prison 
population, Porto Velho-RO, Brazil

*p-value between 0.01-0.05; **p-value between 0.01-0.001; ***p-value between 0.001-0.0001; ****p-value between 0.001-0.0001.

Risk Factors Negatives n (%) Syphillis n (%) HIV n (%) HBV n (%) HCV n (%) Total n (%)
Intramural Sexual Activity            
Yes 373 (50) 26 (34.6)* 01 (8.3)** 04 (30.8) 01 (12.5) 404 (47.8)
No 373 (50) 49 (65.3) 11 (91.7) 08 (69.2) 07 (87.5) 442 (52.2)
Use of a condom            
Yes 262 (35.1) 23 (30.7) 02 (16.7) 02 (16.7) 00 (0) 288 (34)
Sporadic 105 (14.1) 15 (20) 03 (25) 01 (8.3) 04 (50) 125 (14.8)
No 379 (50.8) 37 (49.3) 07 (58.3) 09 (75) 04 (50) 433 (51.2)
Partners in the last year            
Homosexual/Bisexual 06 (0.8) 02 (2.7) 01 (8.3) 01 (8.3) 02 (25) 08 (0.7)
Heterosexual 487 (65.3) 52 (69.3) 07 (58.3) 04 (30.8)* 00 (0)*** 551 (65.1)
None 253 (33.9) 21 (28) 04 (33.3)* 07 (60.9) 06 (75) 287 (33.9)
Inhalable drugs            
Yes 468 (62.7) 35 (46.7)* 05 (41.7) 04 (33.3) 03 (37.5) 514 (60.8)
No 278 (37.3) 40 (53.3) 07 (58.3) 08 (66.7) 05 (62.5) 332 (39.2)
Injectable drugs            
Yes 23 (3.1) 06 (8) 01 (8.3) 00 (75) 01 (12.5) 31 (3.7)
No 723 (96.9) 69 (92) 11 (91.7) 12 (0) 07 (87.5) 815 (96.3)
Tatoos in inappropriate places            
Yes 333 (44.6) 29 (38.7) 03 (25) 02 (16.7) 02 (25) 367 (43.4)
No/None 413 (55.4) 46 (61.3) 09 (75) 10 (83.3) 06 (75) 479 (56.6)
Sharing brush/razor blade            
Yes 137 (18.4) 09 (12) 00 (0) 01 (8.3) 00 (0) 147 (17.4)
No 609 (81.6) 66 (88) 12 (100) 11 (91.7) 08 (100) 699 (82.6)

Table 2. Sexual and behavioral factors associated with positivity for syphilis, HIV, HBV and HCV in 846 individuals from the prison population, 
Porto Velho-RO, Brazil.

*p-value between 0.01-0.05; **p-value between 0.01-0.001; ***p-value between 0.001-0.0001; ****p-value between 0.001-0.0001.
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Intramural intercourse was not a risk factor for either syphilis 
(P-value=0.0210; OR=0.55; Confidence interval 0.33-0.91), 
or HIV (P-value=0.0210; OR=0.55; Confidence interval 0.33-
0.91).

Along the same lines, heterosexuality reduced the chances 
of parenteral-sexual infection, for both HBV (P-value 
=0.0297; OR=0.26; Confidence Interval 0.08-0.88) and HCV 
(P-value=0.0002; OR=0.03; Confidence interval 0.01-0.53). Not 
having sexual relations in the last year also reduced the chances 
of contracting HIV (P-value=0.0282; OR=0.26; Confidence 
interval 0.08-0.86).

For the other variables, the statistical analyses showed no 
correlation between the variables and an increase or reduction 
in the number of cases of infections addressed by the authors.

Discussion
The prison population that composes this study is mostly young 
individuals with low education levels. The incarceration of less 
favored populations was also observed in studies carried out in 
other places in Brazil [2,12,13] and around the world [2,14,15].

Marginalization acts were observed to be a determinant in 
maintaining the chain of transmission of sexually transmitted 
infections. In Brazil, in 2016, parenteral-sexual transmission 
was more prevalent in people with low socioeconomic levels 
[16-18]. Of course, the prison population, which has the same 
characteristics, has high prevalence rates [2,15,19,20].

The seroprevalence of syphilis in this study was 8.9% (75/846); 
of these 2.7% were coinfected with HIV. Studies carried out 
with other at-risk groups indicate rates varying between 3.9% 
and 34.7%, with higher concentrations among incarcerated 
persons [2,21,22], homosexuals [23,24] and homeless people 
[25], highlighting the role of HIV as an exposure factor.

Regarding the age profile, in this study those incarcerated under 
the age of 30 presented lower infection rates; an event explained 
by Puga et al. [13]. Who associated this with prolonged exposure 
to risk factors throughout life.

However, the age profile of patients with syphilis is quite 
discrepant; studies with vulnerable populations show different 
profiles. Albuquerque et al. [5]. Found a higher prevalence among 
incarcerated patients under 30 years of age [25]. Demonstrated 
that syphilis is widely distributed among homeless people 
between 18 and 60 years of age [23]. Upon investigating the 
rate of infected homosexuals and transsexuals showed higher 
rates among people under 25 and over 30, respectively.

The prevalence of HIV among prisoners detected in this 
study, 1.4%, is similar to other studies performed in the same 
population. Seroprevalence between 1.1% and 1.8% was 
demons Compared with the national average of 0.4%, the data 
show the vulnerability of the prison population in contracting 
the HIV virus [9].

Research carried out with vulnerable populations associated 
HIV prevalence with injectable drug use, unprotected sex and 
sexual practices with other men [5,13,26,27].

In this study, the statistical association (p<0.05) demonstrated 
that subjects who had intramural sex did not represent an at-

risk group for HIV infection. However, it may be related to the 
reduced sample size “n”, 12 individuals. 

Another group with lower prevalence rates was those 
institutionalized who did not have an active sex life over the 
last year, which can be explained by the low exposure to the 
unprotected sex risk factor.

The prevalence of Hepatitis B in the Brazilian general population 
is 0.37%; when the data is restricted to the northern region of the 
country, considered to be highly endemic for HBV infection, the 
index is 0.63% [18]. However, some groups present higher rates, 
including HIV-infected subjects, patients with chronic renal 
failure, individuals with coagulation disorders and injectable 
drug users [22,28,29].

In this regard, prisoners are also considered an at-risk group, 
with high prevalence rates. The positivity for HBV in this study 
was 1.4% (n=12), the same rate detected in penitentiary units 
in Mato Grosso [28]. Some studies show even higher rates, 
higher than 10.0% [22,23,29]. Such high indices in specific 
populations are due to exposure to risk factors, including 
unprotected sex, injectable drug use, multiple partners, and 
same-sex relationships [23,29].

Studies performed with prison populations detected prevalences 
of HCV ranging from 2.7% to 4.3% 

In this study, the seroprevalence was 0.9% (9/846), similar to 
that identified by de Falquetto [29] and Soares [21], both 1.0%. 
These rates may be associated with the low number of injectable 
drug users, one of the major risk factors for HCV transmission. 
Unexpected sexual intercourse is not considered an important 
exposure factor for hepatitis C, taking it out of the STI category 
[17].

Usually, HCV infection is associated with ages over 40 years 
old, injectable drug use, needle and syringe sharing, and HIV 
positivity, a participant profile not shown in this study [12,13,21-
23].

Final Considerations
The study demonstrated above-average prevalence for the 
sexually transmitted infections studied and points to the prison 
population as vulnerable in the transmission of infections by the 
parenteral-sexual route.

The study reinforces the role of penitentiaries in maintaining 
the chain of transmission of these pathologies in the intramural 
environment. It is also important to emphasize that the prison 
population has the prospect of returning to social life in the 
future, becoming a source of contamination for society.

The results of this study point to the need to implement specific 
public health policies for the prison population, with emphasis 
on health education activities and broadening access to health 
services within the units.

It reinforces the need to strengthen primary care, aiming at 
early diagnosis and treatment in a timely manner, improving the 
current health status of the penitentiary system in Brazil.
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