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Abstract
Blood-borne infections are life-threatening challenges among prisoners. The aim of this study was to determine the prevalence of 
these infections and related risk behaviors among male prisoners. This cross-sectional study was performed on 1,034 voluntarily 
enrolled male prisoners in several prisons of Kermanshah province, Iran. All participants completed a questionnaire and were 
interviewed by an expert. To test the presence of hepatitis B virus (HBV), hepatitis C virus (HCV), and human immunodeficiency 
virus (HIV) infections, 5-mL samples of blood were collected from all participants. Multivariable logistic regression was used to 
assess the association of HBV, HCV and HIV infections with the related risk factors. Totally, 1034 male prisoners participated in 
the current study. The mean age of subjects was 35.52 ± 8.12 years, with a range of 19-64 years. The prevalence rates of HBsAg+, 
HCVAb+, and HIVAb+ in male prisoners were 1.25% (95% CI: 0.67-2.14), 22.2% (95% CI: 19.7-24.2), and 3.09% (95% CI: 2.1-
4.3), respectively. Backward logistic regression analysis demonstrated a marked association between history of intravenous drug 
use and HBsAg+. There was also a positive association between HCVAb+ and age, region, age at the time of first substance use, 
and history of intravenous drug use and camp residency, as well as heterosexual relationships. HIV infection was also significantly 
associated with history of intravenous drug use and homosexual relationships. Although HBV infection was shown to be lower in 
Kermanshah than other parts of the country, a higher prevalence was found for HCV and HIV infections in this province. 
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Introduction
Prisoners are at higher risk of infection with blood-borne 
viruses which is mostly attributed to their high risk 
behaviors including unsafe drug injection, unprotected 
sexual intercourse, and tattoos.1 We aimed to determine 
the seroprevalence and related risk behaviors of hepatitis 
C, hepatitis B and HIV infections among male prisoners 
in Kermanshah, Iran.

Materials and Methods
This cross-sectional study was performed in Kermanshah, 
a province in western Iran. A total of 1034 prisoners were 
enrolled by census during a 6-month period in 2017. 
Data were collected during face-to-face interviews 
using a standard questionnaire, which was based on the 
regional center of surveillance system education for HIV/
AIDS (World Health Organization Fellow Center) with 
partial modification according to other provincial needs. 
The validity and reliability of this questionnaire were 
confirmed by experts. It comprises several important 
variables including demographic information, high risk 
variable, and sexual activity. In order to detect HBV, 

HCV, and HIV, a 5-mL blood sample was collected 
from each individual using sterile syringes. The enzyme-
linked immune-sorbent assay (ELISA) was performed as 
a confirmatory test for cases with positive results in rapid 
test. Seropositive samples for hepatitis B antigens and 
hepatitis C antibody were considered as positive hepatitis 
B and hepatitis C patients, respectively. Individuals with 
one positive rapid test and two positive ELISA tests were 
considered as positive for AIDS.

Statistical Analysis 
The prevalence rates of HBV, HCV, and HIV were 
estimated with 95% confidence intervals (95% CI). 
Multivariable logistic regression analysis was used to assess 
the association of HBV, HCV and HIV infections with the 
related risk factors. All statistical analyses were performed 
using the Stata statistical Package v. 11.

Results
Characteristics of Subjects
In general, 1034 male prisoners participated in our 
study, with a mean age of 35.52 ± 8.12 years. Eighty-five 
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percent (886) were current cigarette smokers, with their 
first cigarette at a mean age of 18.01 ± 6.08 years. Also, 
366 subjects (35.4%) had a history of hookah smoking, 
starting at a mean age of 19.09 ± 5.21 years. Furthermore, 
93% (967) and 78.05% (807) of subjects experienced 
substance use and alcohol drinking, respectively, at least 
once in their life time. The prevalence rates of HBsAg+, 
HCVAb+ and HIVAb+ in male prisoners were 1.25 % 

(95% CI: 0.67–2.14), 22.2% (95% CI: 19.7–24.2) and, 
3.09% (95% CI: 2.1–4.3); respectively (Table 1). 

Association between HBV and its Risk Factors
In univariate logistic regression analysis, there was a 
significant association between history of intravenous drug 
use (odds ratio [OR] = 4.9, 95% CI: 1.55–15.48) and 
presence of HBsAg+. Also, in backward logistic regression 

Table 1. Distribution of Risk Factors by HBV, HCV and HIV Biomarkers in Male Prisoners

Variables
HBs Ag HCV Ab HIV Ab

Negative Positive P-Value Negative Positive P-Value Negative Positive P-Value

Age (y)

<25 67 (6.6) 0 0.65 63 (7.8) 4 (1.7) 0.003 67 (6.7) 0
0.28

≥25 954 (93.4) 13 (100) 741 (92.2) 226 (98.3) 935 (93.3) 32 (100)

Region 

Rural 129 (12.6) 0 0.82 116 (14.4) 14 (6.1) 0.001 128 (12.8) 1 (3.1) 0.17

Urban 892 (87.4) 13 (100) 688 (85.5) 216 (93.9) 874 (87.2) 31 (96.9)

Marital status

Single 462 (45.9) 5 (38.5) 0.14 350 (43.5) 117 (50.9) 0.85 448 (44.7) 19 (59.4) 0.77

Married 448 (43.9) 4 (30.8) 376 (46.8) 76 (33) 448 (44.7) 4 (12.5)

Divorced 111 (10.9) 4 (30.8) 78 (9.7) 37 (16.1) 106 (10.6) 9 (28.1)

Life time substance use

 No 67 (6.6) 0 0.65 66 (8.2) 1 (0.4) 0.002 67 (6.7) 0 0.28

Yes 954 (93.4) 13 (100) 738 (91.8) 229 (99.6) 935 (93.3) 32 (100)

Age at the time of first substance use

<25 764 (80.1) 8 (72.2) 0.43 568 (77.2) 204 (89.1) <0.001 742 (79.5) 30 (93.8) 0.08

≥25 190 (19.9) 3 (27.3) 168 (22.8) 25 (10.9) 191 (20.5) 2 (6.3)

History of intravenous drug use (IDU)

No 814 (85.3) 6 (54.5) 0.007 664 (90.2) 156 (68.1) <0.001 808 (86.6) 12 (37.5) <0.001

Yes 140 (14.7) 5 (45.5) 72 (9.8) 73 (31.9) 125 (13.4) 20 (62.5)

History of methamphetamine use 

No 284 (27.8) 2 (15.4) 0.41 247 (30.7) 39 (17) <0.001 279 (27.8) 7 (21.9) 0.51

Yes 737 (72.2) 11 (84.6) 557 (69.3) 191 (83) 723 (72.2) 25 (78.1)

History of MMT

No 561 (54.9) 7 (53.8) 0.91 472 (58.7) 96 (41.7) <0.001 558 (55.7) 10 (31.3) 0.009

Yes 460 (45.1) 6 (46.2) 332 (41.3) 134 (58.3) 444 (44.3) 22 (68.8)

Camp residency

No 536 (52.5) 7 (53.8) 0.93 454 (56.5) 89 (38.7) <0.001 530 (52.9) 13 (40.6) 0.17

Yes 485 (47.5) 6 (46.2) 350 (43.5) 141 (61.3) 472 (47.1) 19 (59.4)

History of heterosexual relationships

No 414 (40.5) 7 (53.8) 0.33 325 (40.4)  (96)47.1 0.71 410 (40.9) 11 (34.4) 0.48

Yes 607 (59.5) 6 (46.2) 479 (59.6)  (134)58.3 592 (59.1) 21 (65.6)

History of homosexual relationships

No 926 (90.7) 13 (100) 0.47 740 (92) 199 (86.5) 0.01 915 (91.3) 24 (75) 0.002

Yes 95 (9.3) 0 64 (8) 31 (13.5) 87 (8.7) 8 (25)

History of anal sex

No 854 (83.6) 12 (92.3) 0.57 676 (84.1) 190 (82.6) 0.56 839 (83.7) 27 (84.4) 0.95

Yes 167 (16.4) 1 (7.7) 128 (15.9) 40 (17.4) 163 (16.3) 5 (15.6)

Total 1021 (98.7) 13 (1.3) 804 (77.8) 230 (22.2) 1002 (96.9) 32 (3.1)

MMT, methadone maintenance therapy.
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analysis, there was a significant association between history 
of intravenous drug use (OR = 4.07, 95% CI: 1.21–13.58) 
and presence of HBsAg+.

Association between HCV and its Risk Factors
In univariate logistic regression analysis, life time substance 
use (OR = 13.77, 95% CI: 2.71–69.98), age ≥ 25 years 
(OR = 4.31, 95% CI: 1.63–11.34), divorced status 
(OR = 0.60, 95% CI: 0.43–0.83), urban background 
(OR = 2.60, 95% CI: 1.46–4.62),  age at the time of first 
substance use (OR = 0.42, 95% CI: 0.26-0.65 for age 
≥25 group); history of intravenous drug use (OR = 1.45, 
95% CI: 1.09–1.82), history of methamphetamine use 
(OR=2.15, 95% CI: 1.48-3.12), history of methadone 
maintenance therapy (MMT) (OR = 1.98, 95% CI: 
1.47–2.66), camp residency (OR = 2.05, 95% CI: 1.52–
2.76), and homosexual relationships (OR = 1.81, 95% 
CI: 1.15–2.85) were remarkably associated with presence 
of HCV. Finally, in backward logistic regression analysis, 
age ≥ 25 years (OR = 6.49, 95% CI: 1.97–21.36), urban 
background (OR = 2.25, 95% CI: 1.24–4.11), age at the 
time of first substance use  (OR = 0.45, 95% CI: 0.28–
0.72 for age ≥ 25 group); history of intravenous drug use 
(OR = 3.71, 95% CI: 2.52–5.45), camp residency (OR 
= 1.66, 95% CI:1.20–2.30), and history of heterosexual 
relationships (OR = 0.63, 95% CI: 0.45–0.88) showed a 
significant association with the presence of HCV.

Association between HIV and its Risk Factors
In univariate logistic regression analysis, there was a 
significant association between the presence of HIV and 
divorced status (OR = 2.05, 95% CI: 0.91–4.58), history 
of methadone maintenance therapy (OR = 2.69, 95% CI: 
1.28-5.66), and history of homosexual relationships (OR 
= 3.62, 95% CI: 1.61–8.16). Finally, in backward logistic 
regression analysis, we identified a significant association 
between the presence of HIV infection and history of 
intravenous drug use (OR = 4.30, 95% CI: 2.97-6.22) and 
history of homosexual relationships (OR = 2.43, 95% CI: 
1–5.87).

Discussion
Our findings showed that the overall prevalence rates 
of HBV, HCV and HIV in male prisoners were 1.25%, 
22.24% and 3.09%, respectively. The prevalence of 
HBV was lower compared reports from other countries 
that range from 2.4% to 47%2-5 and also lower than the 
figures reported from other provinces of Iran – 3.8% 
to 6.9%6-8; this finding may be due to providing harm 
reduction programs.9 Although HBV infection was shown 
to be lower than other regions of the country, HCV and 
HIV showed greater prevalence.10-12 The most important 
common risk factors for HIV, HCV and HBV in our 
study were history of intravenous drug use, age above 25 
years, urban prisoners, age at the time of first substance 

use, camp residency, and heterosexual and homosexual 
relationships that was consistent with other studies.4,13

In conclusion, although HBV infections were shown 
to be lower in Kermanshah compared to other parts of 
the country, HCV and HIV showed greater prevalence. 
Serological screening at the time of admission, treatment 
of positive cases, and providing facilities to reduce 
transmission can be useful effective steps in decreasing the 
prevalence of infectious diseases among inmates.
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