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INTRODUCTION

Seroprevalence of hepatitis B virus infection and associated factors 
among prison inmates in State of Mato Grosso do Sul, Brazil
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ABSTRACT
Introduction: This study aimed to estimate the prevalence of HBV infection and associated 
factors among prison inmates in Campo Grande, MS. Methods: A total of 408 individuals 
were interviewed regarding sociodemographic characteristics, associated factors and HBV 
vaccination using a standardized questionnaire. Blood samples were collected from all 
participants and serological markers for HBV were detected by enzyme-linked immunosorbent 
assay. Hepatitis B surface antigen (HBsAg) and/or antibodies against hepatitis B core antigen 
(anti-HBc) positive samples were tested for HBV-DNA by polymerase chain reaction. Results: 
The overall prevalence of HBV infection was 17.9% (95%CI: 14.4-22.0). The HBsAg carrier 
rate was 0.5%; 56 (13.7%) individuals had been infected and developed natural immunity and 
15 (3.7%) were positive for anti-HBc only. Ninety eight (24%) prisoners had only anti-HBs, 
suggesting that they had low vaccine coverage. An occult HBV infection rate of 0% was verified 
among anti-HBc-positive individuals. Multivariate analysis of associated factors showed that 
age > 35 years-old, low schooling level and illicit drug use are significantly associated with 
HBV infection. Conclusions: Analysis of the data showed HBV infection prevalence similar 
or slightly lower than that reported in other of Brazilian prisons. Independent predictors of 
HBV infection in this population include older age, low schooling level and illicit drug use.
Key-words: Hepatitis B. Prisoners. Prevalence. Associated factors.

RESUMO
Introdução: O presente estudo teve como objetivo investigar a prevalência da infecção pelo 
HBV e os fatores associados a esta infecção em população encarcerada de Campo Grande, 
MS. Métodos: Quatrocentos e oito encarcerados, provenientes das populações encarceradas 
do Instituto Penal de Campo Grande, Presídio de Segurança Máxima e Presídio Feminino 
Irmã Irma Zorzi, foram entrevistados sobre dados sociodemográficos e fatores associados à 
infecção pelo HBV. A seguir foram coletadas amostras sanguíneas para detecção dos marcadores 
HBsAg, anti-HBs e anti-HBc total por ensaio imunoenzimático. O HBV-DNA foi detectado 
pela reação em cadeia da polimerase nas amostras HBsAg e anti-HBc reagentes. Resultados: A 
prevalência global para infecção pelo HBV foi de 17,9% (IC 95%: 14,4-22,0), 13,7% (56/408) 
para o anti-HBc total associado ao anti-HBs e em 15 (3,7%) indivíduos foi detectada a presença 
do anti-HBc isolado. HBsAg foi encontrado em 0,5% (2/408) dos indivíduos estudados, 
evidenciando uma baixa prevalência de casos crônicos. Em 24% (98/408) dos indivíduos, 
verificou-se positividade isolada ao marcador anti-HBs, sugerindo baixa cobertura vacinal ao 
HBV. Após análise multivariada, ter idade maior que 35 anos, baixo nível de escolaridade e uso 
de droga ilícita permaneceram associados significativamente à infecção pelo HBV. Conclusões: 
A prevalência da infecção pelo HBV encontrada foi similar às reportadas em outros estudos 
conduzidos em populações encarceradas do Brasil. Os fatores de risco associados a esta infecção 
foram aumento da idade, baixo nível de escolaridade e uso de droga ilícita.
Palavras-chaves: Hepatite B. Encarcerados. Prevalência. Fatores associados.

Despite the availability of effective vaccines, 
hepatitis B virus (HBV) infection remains a very 
important public health problem. Of the 2 billion 
people who have been infected with HBV, it is 
estimated that there are still more than 350 million 
chronic carriers worldwide1. 

Brazil is considered a country with intermediate 
prevalence, within which distinct geographical areas 
may present high or low incidence2,3,4.

Studies have reported that the prevalence of HBV 
infection is higher in the prison population than in 
the general population5,6. International studies show 
that the overall HBV infection ranges from 1.8% to 
62%7-15 among adult inmates. Studies conducted with 
prisoners in Brazil determined HBV seroprevalence 
ranging from 11.1% to 26.4%8,11,14,15.

This population is considered to be at high risk of 
HBV infection due to the prison lifestyle, including 
illicit drug use, unsafe sex with multiple sexual 
partners, homosexuality and tattooing. In addition, 
the prison inmates are characterized by pervasive 
social health problems, illegal behavior and limited 
educational opportunities16,17. Due to the fact that 
prisoners suffer from lack of appropriate health care, 
the penal systems could serve as reservoirs for HBV. 
In addition, HBV infected inmates may also transmit 
this virus to the general population6,17.

Although knowledge regarding the epidemiological 
status of HBV infection among the prison population 
is important to identify specific risk factors in order 
to implement appropriate prevention measures9, 
few studies in this population have been conducted 
in Brazil8,11,15,18. Thus, the aim of this study was to 
investigate the prevalence and associated factors for 
HBV infection among prison inmates in the State of 
Mato Grosso do Sul.
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METHODS RESULTS

A cross-sectional study was conducted in three jails of the capital 
Campo Grande, MS. This study was conducted in the only prison for 
females, Irmã Zorzi, with 395 prisoners and in two others for males: 
the Maximum Security Prison (Presídio de Segurança Máxima) and 
the Campo Grande Penal Institute (Instituto Penal de Campo Grande) 
with 1,455 prisoners.

The prisoners were advised that the survey was voluntary, 
anonymous and confidential. No inducements were offered and 
no negative sanctions were imposed on nonparticipants. After 
explanation of the purpose of the study, all the prisoners were invited 
to participate and 242 (61.3%) women and 166 (11.4%) men agreed 
to do so, following which free, informed consent was obtained. 
Participants answered a questionnaire with sociodemographic 
characteristics (age, sex, marital status, skin color, schooling level and 
family income), potential associated factors for HBV (prior surgery, 
previous blood transfusion, tattoos/piercings, acupuncture, condom 
use, number of sexual partners, illicit drug use, history of sexually-
transmitted disease), homosexual behavior and imprisonment) and 
previous hepatitis B vaccination. 

Serological tests
Blood samples were collected from each participant and sera were 

stored at -20ºC. Serum samples were tested to detect the following 
serological markers for HBV infection: HBsAg, antibodies against 
HBsAg (anti-HBs) and antibodies against hepatitis B core antigen (total 
anti-HBc and IgM anti-HBc). Samples that presented isolated reactivity 
for anti-HBc or HBsAg were retested. HBsAg positive samples were 
further tested for hepatitis B and antigen (HBeAg) and antibodies against 
HBeAg (anti-HBe). These procedures were performed by enzyme-linked 
immunosorbent assays (ELISA, Bio-Rad, France).

Viral DNA detection
HBsAg and/or anti-HBc positive samples were submitted to DNA 

extraction using commercial kits (Invitrogen, Carlsbad, CA). The Pre-
S/S genome region was amplified by a semi-nested polymerase chain 
reaction (snPCR), as described by Motta-Castro et al19.

Data analysis
For the purposes of analysis, a positive identification of HBsAg 

and/or anti-HBc markers was considered an indication of current 
or previous HBV infection. Vaccinated individuals (only anti-HBs 
reagent) were not included in the analysis. Prevalence and 95% 
confidence intervals were calculated. The data were analyzed using 
the EPI-INFO 3.4.1 (Center for Diseases Control and Prevention, 
Atlanta, GA, USA, 1997) statistical software package. The Student 
t test (continuous variable), Chi square and Fisher exact tests 
(categorical variables) were used to compare variables and to evaluate 
associations between HBV positivity and associated factors. These 
data, estimated by the odds ratio in univariate analysis, were further 
analyzed with a stepwise logistic regression model to identify 
possible confounders. Statistical significance was assessed at the 0.05 
probability level in all analyses. Statistical evaluations were performed 
using SPSS version 11.0 (SPSS inc, Chicago, USA, 1999).

Ethical
The protocol used in the present study was approved by the 

Human and Animal Research Ethics Committee of the Federal 
University of Mato Grosso do Sul.

Of the 408 inmates, 242 (59.3%) were females and 166 (40.7%) 
were males. Age ranged from 18 to 74 years-old (mean 26). Of 
the participants, 60.5% were white, 40.6% were single, 72.1% had 
received 8 years or less of formal education (fundamental education 
in Brazil), 44.5% reported a monthly income of US$150 or less and 
62.4 % were born in the State of Mato Grosso do Sul. 

To assess the prevalence of HBV serological markers in the 
study population, 408 individuals were analyzed (Table 1). The 
prevalence of any HBV serological marker was 17.9% (95%CI: 
14.4-22.0). Only two (0.5%) individuals were HBsAg and anti-HBc 
total positive. Both were negative for IgM anti-HBc, indicating the 
absence of acute or recent infection in this population. Detection of 
total anti-HBc associated with anti-HBs was verified in 56 (13.7%) 
individuals and suggested past infection with natural immunity. 
Anti-HBc alone was detected in 15 (3.7%) individuals. Ninety eight 
(24%) had serological evidence of HBV vaccination. The remaining 
population (58.1%) lacked serological markers for HBV infection 
and was, thus, susceptible to HBV. Infection rates varied from 14% 
(prison for females) to 23.5% (prison for males).

Hepatitis B virus-DNA was detected in the two HBsAg/anti-HBc 
positive individuals. One of them was also HBeAg positive. All anti-
HBc positive/HBsAg negative samples (n = 71) were HBV DNA 
negative, resulting an occult HBV infection rate of 0%.

There was a significant association for anti-HBc prevalence with 
increasing age (Figure 1), rising from 12.9% in the ≤ 25 years-old 
age group to 40% in those older than 45 years-old. 

The prevalence of HBV markers was higher in men (23.5%) 
than in women (14%), although the difference was not statistically 
significant (p>0.05) (Table 2). 

In the univariate analysis, age > 35 years-old, low schooling level, 
drug use, prior surgery, previous blood transfusion, history of STD 
and imprisonment more than three times were associated with HBV 
infection. The term drug use refers to any illicit drug, injectable and 
non-injectable. These variables were included in a logistic regression 
model. After controlling for potential confounders, HBV exposure 
was independently associated with age > 35 years-old (36 to 45-
year-old-group: OR = 3.5; 95%CI: 1.4-8.7 and > 45-year-old-group:  
OR = 4.1; 95%CI: 1.3-12.1), low schooling level (1-8 years:  
OR = 3.1; 95%CI: 1.3-7.3 and illiteracy: OR = 11.7; 95%CI: 2.5-55.2) 
and drug use (OR = 2.2; 95%CI: 1.1-4.4) (Table 2). 

TABLE 1 - Prevalence of the serological markers of the hepatitis B virus in 
prisoners in Campo Grande, State of Mato Grosso do Sul, Brazil (n=408).

                                                            Positive

                                               Sex

Category infected Serological markers male female n % 95%CI

 HBsAg/anti-HBc 2 0 2 0.5 0.08 – 1.9

 anti-HBc only 7 8 15 3.7 2.1 – 6.1

 anti-HBc/anti-HBs 30 26 56 13.7 10.6 – 17.5

 any infection  marker 39 34 73 17.9 14.4 – 22.0

Vaccinated isolated anti-HBs 20 78 98 24.0 20.0 – 28.5

Susceptible marker absence 121 116 237 58.1 53.4 – 63.1

95%CI: 95% confidence interval. 
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TABLE 2 - Factors associated with hepatitis B virus infection among prisoners 
in Campo Grande, State of Mato Grosso do Sul, Brazil (n=310).

       Odds ratio                        Odds ratio

               HBV         crude     adjusted* 

Factors Pos./total %  (95%CI) p (95%CI) p

Sex      

female 34/164 20.7 1.0  1.0 

male 39/146 26.7 1.4 (0.8-2.3) > 0.05 1.2 (0.6-2.4) > 0.05

Age (years)      

≤ 25 9/70 12.9 1.0  1.0 

26-35 23/122 18.9 1.6 (0.7-4.1) > 0.05 1.1 (0.4-2.7) > 0.05

36-45 25/78 32.1 3.3 (1.3-8.4) < 0.01 3.5 (1.4-8.7) < 0.01

>45 16/40 40.0 4.7 (1.7-13.4) < 0.01 4.1 (1.3-12.1) < 0.05

Schooling (years)      

> 8 10/81 12.3 1.0  1.0 

1-8 54/211 25.6 2.4 (1.1-5.4) < 0.05 3.1 (1.3-7.3) < 0.01

none  8/14 57.1 9.5 (2.3-40.1) < 0.01 11.7 (2.5-55.2) < 0.01

NI 5      

Drug use      

no  17/113 15.0 1.0  1.0 

yes  55/193  28.5 2.2 (1.2-4.1) < 0.01 2.2 (1.1-4.4) < 0.05

NI 5      

Surgery       

no  21/121 17.4 1.0  1.0 

yes    52/187 27.8 1.8 (1.0-3.2) < 0.05 1.7 (0.9-3.3) > 0.05

NI 2      

Blood transfusion      

no  48/242 19.8 1.0  1.0 

yes    22/61 36.1 2.3 (1.2-4.2) < 0.01 1.2 (0.5-2.5) > 0.05

NI 10      

STD      

no  35/194 18.0 1.0  1.0 

yes    37/108 34.3 2.4 (1.4-4.1) < 0.01 1.4 (0.7-2.7) > 0.05

NI 9      

Imprisonments (n)

1  30/158 19.0 1.0  1.0 

2   18/72 25.0 1.4 (0.7-2.9) > 0.05 1.7 (0.8-3.7) > 0.05

≥  3 25/80 31.3 1.9 (1.0-3.4) < 0.05 1.1 (0.5-2.5) > 0.05

NI: no information, 95%CI: 95% confidence interval, STD: sexually transmitted diseases, 
*adjusted for sex, age, schooling level, drug use, prior surgery, previous blood transfusion, history 
of STD, homosexual behavior and number of imprisonments.

FIGURE 1 - Prevalence (%) of anti-HBc according to age, among prisoners in 
Campo Grande, State of Mato Grosso do Sul, Brazil (n=408).

The prevalence of any HBV serological marker verified among 
these prisoners (17.9%) was similar to that reported for inmates in 
Ribeirão Preto, São Paulo (19.5%)15, Salvador, Bahia (11.1%)14 and 
Manhuaçu, Minas Gerais (17.5%)11. In addition, the prevalence 
among prisoners analyzed in this paper is higher than those reported 
in other countries, such as England, Ireland and Germany, where 
prevalence rates of 7%, 8.7%, 3.9% were determined, respectively5,9,10. 
These data demonstrate that HBV infection is a significant problem 
among prisoners.

In contrast, only 0.5% (2/408) of prisoners were HBV carriers, since 
they were HBsAg-reactive, which makes it less likely, but not impossible 
that this virus is transmitted in prison. This prevalence was similar to 
values obtained in a population-based multicentric study conducted in 
the capital cities of the Northeast, Central-West and Federal Districts20. 
However, when occult hepatitis B infection was investigated, all anti-HBc 
positive individuals were HBV DNA negative. 

Only 98 (24%) individuals presented serological evidence of a 
previous HBV vaccination and 58% (237/408) were susceptible to 
this infection. This low vaccination coverage and the high number 
of susceptible individuals suggest that this is an extremely useful 
opportunity to ensure access to healthcare services, education 
programs and the implementation of vaccination programs to prevent 
HBV infection. A valuable strategy could be immunization against 
hepatitis B at admission into prison.

Multivariate analysis of associated factors showed that age greater 
than 35 years-old, low schooling level and drug use are significantly 
associated with HBV infection. As observed elsewhere21-23, older age 
was associated with this infection. Age may be a proxy for lifetime 
exposure, indicating that, over time, there is a cumulative risk of HBV 
infection linked to sexual activity and percutaneous exposures.

A study conducted by Human Rights Watch (1998) indicates 
that the level of education among inmates in the Brazilian prisons 
is low, especially among the younger inmates, among whom many 
have never attended school on a regular basis. In fact, more than 
70% of inmates in the present study had less than eight years of 
schooling, reflecting difficult access to school, or more probably, early 
dropout. Illiteracy, reported by some of the participants, was strong 
associated with HBV infection in multivariate analysis. This result is 
in agreement with findings from other studies19,23,25,26.

Illicit drug use was highly frequent among the prisoners 
investigated and was independently associated with HBV infection. 
This practice has been reported elsewhere and may be a surrogate 
marker for other high risk behaviors7,12. In the case of injecting drug 
users, HBV may be easily transmitted by sharing needles. Among 
non-injecting drug users, several types of paraphernalia were shared 
to consume drugs, but no study has reported these as significantly 
associated with the risk of HBV infection27,28. Moreover, having 
unprotected sex when under the influence of drugs showed an 
increased risk of becoming HBV-infected27.

Sexual promiscuity has been associated with HBV infection in 
the adult population29. In this study, history of STD was associated 
with this infection in univariate analysis, as well as the number of 
imprisonments, indicating the possibility of HBV transmission inside 
prisons and suggesting that measures to minimize the spread of this 
virus are essential. 

DISCUSSION
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Some limitations regarding the study should be highlighted. Self-
reporting of HBV vaccination was not accurate, because more than half 
of the prisoners did not remember whether they had been vaccinated 
or not. It was also impossible to distinguish between injectable and 
non-injectable drug users. The final sample has a lower number of males 
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for safety reasons. Despite the methodological limitations that prevent 
generalization, these findings are in agreement with other studies. 
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