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Prisoners engage in a range of risk behaviors that can lead to the transmission of viral infections, such as HIV,
hepatitis B and hepatitis C. In this review, we summarize the epidemiologic literature from 2007 to 2017 on 4 key
risk behaviors for human immunodeﬁciency virus and hepatitis C virus among prisoners globally: drug injection,
sexual activity, tattooing, and piercing. Of 9,303 peer-reviewed and 4,150 gray literature publications, 140 and 14,
respectively, met inclusion criteria covering 53 countries (28%). Regions with high levels of injection drug use were
Asia Paciﬁc (20.2%), Eastern Europe and Central Asia (17.3%), and Latin America and the Caribbean (11.3%),
although the conﬁdence interval for Latin America was high. Low levels of injection drug use in prison were found in
African regions. The highest levels of sexual activity in prison were in Europe and North America (12.1%) and West
and Central Africa (13.6%); low levels were reported from the Middle East and North African regions (1.5%). High
levels of tattooing were reported from Europe and North America (14.7%), Asia Paciﬁc (21.4%), and Latin America
(45.4%). Prisons are burdened with a high prevalence of infectious diseases and risk behaviors for transmission of
these diseases, and, commonly, a striking lack of evidence-based infection control measures, even when such
measures are available in the surrounding community. Given that most prisoners return to these communities, failure to implement effective responses has repercussions not only prisoner health but also for public health.
AIDS; HIV; prison; risk taking; tuberculosis; viral hepatitis

Abbreviations: CI, conﬁdence interval; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV, human immunodeﬁciency virus; IDU,
injection drug use; MSM, men who have sex with men; PWID, people who inject drugs.

Prisons continue to be settings where HIV prevalence is manyfold higher than in the surrounding communities (4). The world
prison census was about 10.2 million in 2013; of these prisoners,
3.8% had HIV, 15.1% had HCV, and 4.8% had chronic HBV
infection. These infections are inﬂuenced by the overrepresentation of people who inject drugs (PWID) and men who have
sex with men (MSM) in prison (4). Most prisoners are male,
accounting for 80%–95% of prison populations (5).
Low rates of HIV transmission within prisons are reported in
most studies (4), although several large outbreaks have been the
result of drug injection. In Lithuania’s Alytus prison, an HIV outbreak resulted in 284 inmates being infected in 6 months, doubling the number of national HIV cases (6, 7). An outbreak in a
Russian prison in Nizhnekamsk resulted in more than 400 of
1,824 inmates acquiring HIV, again in a brief period (8). In
Ukraine, an HIV outbreak was attributed to unprotected sex

INTRODUCTION

Prisoners engage in a range of risk behaviors that can cause the
transmission of human immunodeﬁciency virus (HIV), hepatitis
B virus (HBV), and hepatitis C virus (HCV). These behaviors
include sharing contaminated syringes, unsafe sex, tattooing,
and skin piercing. Objective indications of the occurrence of
risk behaviors by inmates are positive urinalysis results indicating drug use (though not necessarily via injection), and ﬁnding drugs and injecting paraphernalia. Analysis of the contents
of syringes conﬁscated from Australian prisoners conﬁrmed
injection had occurred, because HCV RNA was detected (1).
Analysis of wastewater from Spanish prisons detected metabolites of drugs (2), although the route of drug administration
is unknown. Finding contraband tattooing and piercing equipment conﬁrms these risk behaviors occur (3).
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ope and North America regions. Sex was the least prevalent risk
behavior, except in the West and Central Africa region.

and drug injection in prison (9). Small HIV outbreaks from drug
injection and/or sex occurred in Scotland (10) and Australia (11),
where 12 and 4 inmates, respectively, were infected even though
HIV prevalence was very low. Although these studies are old,
there are no more recent reports of outbreaks.
According to a prospective study of HCV transmission in
New South Wales prisons, the HCV incidence is 14.08 per 100
person-years among PWID (12). Tattooing was identiﬁed as an
independent risk factor for in-prison HCV transmission (13, 14).
In the United States, Georgia’s prison system recorded an outbreak of 7 cases of hepatitis B in 2001 that were attributed to sex
(15). Piercing in prison and penile implantation, the insertion of
beads under the skin, may transmit HIV (16, 17).
A comprehensive review of risk behaviors in prison can be
the basis for policy change and the introduction and evaluation
of risk reduction policies directed at these behaviors. In this article, we systematically review the epidemiologic literature on
drug injection, sex, tattooing, and piercing among prisoners and
conclude with some observations about methodological issues
when studying risk behaviors in prison.

We determined from our meta-analysis the prevalence of each
risk behavior, the 95% conﬁdence interval, and the I2 value by
region (Web Table 1). Regions with high levels of IDU were Asia
Paciﬁc (20.2%), Eastern Europe and Central Asia (17.3%), and
Latin America and the Caribbean (11.3%), although that conﬁdence interval is wide. In contrast, low levels of IDU were found
in East and Southern Africa (0.6%) and West and Central Africa
(0.5%). The highest levels of sexual activity in prisons were in the
Western and Central Europe and North America region (12.1%)
and West and Central Africa (13.6%), with reports of low levels
of activity coming from the Middle East and North African regions (1.5%). Tattooing data were limited but high levels were reported in the Western and Central Europe and North American
regions (14.7%), Asia Paciﬁc (21.4%), and Latin America
(45.4%) regions.

LITERATURE REVIEW

Injection drug use

To provide a contemporary overview of the situation, we limited our review to papers published after December 2006. Published articles from peer-reviewed literature were identiﬁed from
the following databases: Institute for Scientiﬁc Information Web
of Science, Embase, PubMed/MEDLINE, and Cochrane Library.
Gray literature was also sought (18). We considered 4 key risk behaviors; drug injection, sex, tattooing, and piercing. The search
included publications in English, French, Spanish, German, Portuguese, and Arabic. Keywords appear in Web Appendix 1 (available at https://academic.oup.com/aje). We retrieved additional
studies from reference lists of included publications.
Data were analyzed to produce prevalence estimates for each
risk behavior. Only studies with numerators and denominators
in terms of numbers of prisoners reporting the behaviors and the
total prison sample were included in the meta-analysis (i.e., studies that provided data in percentages only were excluded). All
meta-analyses were performed using random effects models,
which account for interstudy variation, given the expected heterogeneity between studies. Heterogeneity was assessed using the
I2 statistic, which describes the percentage of variation between
studies that is due to heterogeneity rather than chance. Regions
with fewer than 3 studies of a risk behavior were excluded from
the meta-analysis; thus, scarcity of data precluded pooled estimates for some regions or behaviors. Analyses were conducted in
Stats Direct 3 (StatsDirect, Cheshire, United Kingdom).
RESULTS

Our search of databases identiﬁed 8,571 peer-reviewed and
4,150 gray literature publications, of which 154 met inclusion criteria (Figure 1). Data on inmates’ risk behavior were found for 53
of the 189 countries (28%) listed by the Joint United Nations Program on HIV/AIDS in 2017 (Web Table 1) (19).
Figure 2 shows the prevalence of the 3 risk behaviors. Injection drug use (IDU) and tattooing were prevalent in the Asia
Paciﬁc, Latin America, Caribbean, Western and Central Eur-

Findings of the meta-analysis

IDU before imprisonment. Data on IDU before imprisonment
were found for 40 countries. Low levels of IDU were reported
from Ethiopia (0.5%) (20), Sri Lanka (4.3%) (21), Moldova
(3.9%) (22), Tajikistan (4.2%) (23), Brazil (0%–10.2%) (24–30),
Jamaica (0%) (31), Bulgaria (7.3%) (32), France (5.5% (33) and
7.7% (34)), and Turkey (5.5%) (35). Moderate levels of IDU
were reported from Pakistan (39%) (36), Azerbaijan (31.6% (37)
and 33.7% (38)), Bosnia and Herzegovina (17.4%) (39), Kyrgyzstan (35.4%) (40), Lebanon (14.2%) (41), Belgium (15.2%) (32),
Czech Republic (22.1%) (32), Germany (31%) (32), Hungary
(10.4% (32) and 37.8% (42)), Ireland (26%) (43), Israel (32%)
(44), Latvia (21.1%) (32), Portugal (12.6%) (32), and Scotland
(32%) (45). Reports of high levels of IDU came from Taiwan
(62.8%) (46) and Ukraine (48.7%) (47). Various levels of IDU
before imprisonment came from Australia (37%–74.6%) (48–
53), Iran (2%–42%) (54–60), Croatia (2.5%–35%) (32, 61, 62),
Spain (7%–25.9%) (63–66), and the United States (3.6%–67.5%)
(67–76).
IDU before imprisonment was higher among women than
men in the following countries (data reported as men vs. women):
Australia (40.1% vs. 52.4%) (49), Finland (57.3% vs. 63.6%)
(77), Ireland (24% vs. 44%) (43), Scotland (31% vs. 60%) (45),
and the United States (19.1% vs. 35.8%) (78). IDU before imprisonment was lower among women in the following countries: Sri
Lanka (4.6% vs. 2.9%) (21), Brazil (0%–1.7% vs. 0%–1.3%)
(29), and Croatia (24.7% vs. 19.2%) (61).
Data on IDU before imprisonment among drug-using prisoners were as follows: China, 80.6% (78.5% men; 86.6% women)
(79), Sri Lanka (15.8%) (80), Taiwan (63.5% (81) and 88.2%
(82)), Iran (18.3% (83) and 78.4% (84)), Canada (12.2%) (85),
France (67.8%) (86), Sweden (90.7%) (87), Switzerland (39.9%)
(88), and the United States (49.2%–75.7%) (89–92).
High levels of IDU before imprisonment among prisoners
living with HCV were found for Australia (86%) (93), Bosnia
and Herzegovinia (9.5%) (94), Italy (68%) (95), Spain (72.1%–
82.9%) (96–98); among prisoners living with HIV in Indonesia
(95.1%) (99), Malaysia (77.5% (100), and 83.7% (101)), Ukraine
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Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram of studies published 2007–2017 and included in this
review.

(57.9%–82.5%) (102), Israel (58.7%) (103), and Italy (80.5%)
(104); and among HBV-positive prisoners in Iran (41.8%) (105).
Data on a history of shared IDU before imprisonment were
found for Australia (16%–70%) (12, 48, 106, 107), Indonesia
(94.5%) (108), Malaysia (53.1% (109), 66% (100)), Taiwan
(16.9% (82), 40.6% (46)), Azerbaijan (12.7%) (37), Kyrgyzstan
(11.2%) (40), Ukraine (74.1%) (110), Brazil (32.5%) (28), Iran
(37.4%) (111), Lebanon (4.5%) (41), Croatia (19%) (62), France
(1.8% (33), 49.8% (86)), Spain (7.9% (112), 55.3% (113)), Scotland (69%–86%) (114–118), and the United States (2.8%–90%)
(69, 91, 92, 119, 120).
IDU in prison. The level of IDU before imprisonment reﬂects
the proportion of PWID who enter prison, with few reports of

drug initiation in prison (Web Figure 1), although a few prisoners
(7% in Brazil (28) and 4% in England (121)) reported this. Levels
of IDU within prison were reported in 36 countries, with rates
ranging from 0.8% to 64% among men, from 1% to 62.5%
among women, and from 0.2% to 82.7% for both sexes. Of note,
a zero prevalence of shared IDU or needles while in prison was
noted in Pakistan (36), Ethiopia (122), Burkina Faso (123), and
Nigeria (124), where data for lifetime practices were also scarce.
Low levels of IDU in prison came from both African regions
(i.e., East and Southern Africa, and West and Central Africa).
Data were reported from Lesotho (0.8%, and 2.5%) (125), with
similar levels reported in Senegal (0.6%) (126) and Togo (0.6%
(126) and 0.9% (127)). Taiwan (0.2%) (128) reported the lowest
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Figure 2. Prevalence of injection drug use, sex, and tattooing in prison by region, 2007–2017.

level of IDU in prison in the Asia Paciﬁc Region, followed by
0.7% in Hungary (32), 0.37% in Lebanon (41), 1.9% in Portugal
(32), 8.4% in Bosnia and Herzegovina (39) in the Eastern Europe and Central Asia region. A slightly higher level of IDU in
prison was noted in Latin America and the Caribbean, ranging
from 5% in Guatemala (129) to 9.2% in Brazil (130).
Moderate levels of IDU in prison were reported in France
(24.2%) (86), Serbia (38.2%) (131), Iran (40.1%) (111), and Indonesia (56%) (108).The highest prevalence of IDU during prison
were found in Mexico (61%) (132), England (64%) (121), the
United States (62.5%) (92), Australia (82%) (93), and Kyrgyzstan
(82.6%) (40).
Moderate levels of IDU in prison among people with HCV
were reported in China (40.8%) (79), whereas lower levels were
found in Bosnia and Herzegovina (1.5%) (94). The highest rate of
PWID living with HCV who injected drugs in prison came from
Spain (7.3% (96), 10.1% (97) and 82.7% (112)). Among those
living with HIV, just over half of men and women in Ukraine
(56.8%) (110) reported IDU while in prison; there were similar reports from Indonesia (39.3% (99) and 56% (108)).
Episodes of sharing needles within prison were reported in 3
Australian studies only, with a similar prevalence for both male
and female prisoners in Queensland (96.6% and 92.9% respectively) (133). Lower levels of needle sharing were noted in a combined study across Queensland and New South Wales among
both sexes in a sample of PWID (21.7%–25.1%) (134). Similar
accounts of sharing were recorded from 37 prisons in New South
Wales (19%–36%) (135).

Sexual risk behavior
Male sexual risk behavior before imprisonment. We found
data from 6 countries on sexual risk behavior before imprisonment; most came from inmates who identiﬁed as MSM. Multiple
reports of inmates engaging in anal sex before imprisonment
came from 2 countries: Brazil (0.5% (29), 3.9% (29), 5.5%
(24) and 8.2% (30)) and the United States (3.7% (71), 17.3%
(75), 18.1% (136), 50.6% (78), and 51.2% (69)). Male inmates’
reports of prior MSM were low, ranging from 0.3% in Croatia
(61) to 3.7% (56) in Iran, and up to 13.5% in Australia (137).
Among studies of the general prison population, who are mostly
men, reports by MSM before imprisonment ranged from 2.5% in
Scotland (45) to 8.6% in Lebanon (41). The only report from
HIV-positive inmates having anal sex before imprisonment
came from Israel (6.5%) (138).
Sexual risk behavior in prison. Data for sexual risk behavior
were found from 18 countries, with most reports coming from
samples of general prison populations (Web Figure 2). Most reports were of low levels of sexual risk behavior and these came
from Jamaica (0%) (31), Togo (0.3%) (127), Indonesia (0.5%)
(139), Iran (0.6%) (140), and the United States (0.7%–1.1%)
(141). Countries that reported high levels of sexual risk behavior
were Spain (34.7%) (142) and the United States (53%) (143).
Among male inmates, the few reports came from Iran (2%–3%)
(59), Germany (3.6%) (144), and Mexico (32.9%) (145).
Reports of sexual assault in prison came from male (1.6%)
and female (1.9%) inmates in Ethiopia (20), and inmates in
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Tanzania (1.2%) (146), Bosnia (1.65%) (39), and Germany
(22.9%) (147). Some male inmates (2.3%) reported being
coerced into having sex in Australia (53).
Tattooing
Prior tattooing. Reports of tattooing before imprisonment
were found from 15 countries. Varying levels were identiﬁed,
ranging from 3.3% to 60% in Iran (55–58, 111, 148) to 8% in
Scotland (45). Moderate levels of tattooing before imprisonment
were found in Azerbaijan (27%) (37), Brazil (27.4%–55.8%) (25,
26, 28, 130), France (42%) (149), Bosnia and Herzegovina
(46.3%) (39), Moldova (54.4%) (22), the United States (59.5%
(67), and 66.6% (150)), and Scotland (59% (116), 61% (118),
and 62% (117)). Australia had the highest level of tattooing before
imprisonment (73% (12) and 86% (93)). High levels were reported among male inmates in Australia (60%) (133), Croatia
(42%) (62), Brazil (from 44% to 79.1%) (29), and Lesotho (42%)
(125). Female inmates reported lower levels of tattooing before
imprisonment in Iran (36.1%) (58); levels increased in Australia
(56.7%) (133) and Brazil (48.1% (29), 62% (27), and 72.4%
(29)). In Finland, women reported similar levels of tattooing
before imprisonment as their male counterparts (59.1% and
57.3%, respectively) (77). Overall, little difference was noted in
tattooing before imprisonment between male or female prisoners.
Among PWID, very high levels of tattooing before imprisonment were found Australia (72%–74.2%) (48, 135) and among
Iranian male inmates (60.2% (111)); lower levels were reported
among Indonesian drug users (26.4%) (151). Reports of prior
tattooing among HIV-positive inmates indicated high levels in
Indonesia (39.3%) (99), but low levels in Italy (10.1%) (152) and
Iran (3.3%) (56). A large proportion of Australian inmates (86%)
living with HCV reported receiving a tattoo before entering
prison (93).
Tattooing in prison. The prevalence of tattooing in prison is
reported for 13 countries in Web Figure 3. Moderate levels among
general prison populations were found in Hungary (14.3%) (42),
Scotland (7.7%–11.2%) (116–118, 125), Lesotho (28%) (125),
Fiji (25%) (153), Serbia (13.1%) (131), and Bosnia and Herzegovina (11.2%) (39). A low level of tattooing was found among general prisoners in Iran (5.3%) (140).
Australia (13.4%) (133) and the United States (8.7%) (150)
were the only countries with data on female prisoners receiving a
tattoo during imprisonment. Comparatively, 6 countries reported
on male prisoners: Burkina Faso (0%) (123), Lebanon (2.2%)
(41), Bosnia and Herzegovina (17.5%) (94), the United States
(19.3%) (150), and Australia (24.6%) (133). The highest report of
ever receiving a tattoo while in prison was found among men in
Brazil (57.6%) (30).
The prevalence of general prisoners who reported within prison
tattooing and who were living with HCV ranged from 5% in Bosnia and Herzegovina (94) to 8.4% in Spain (97). Greater levels
were observed for both male and female prisoners living with
HIV in Ukraine (15.8%) (102) who reported receiving a tattoo
during imprisonment.
Piercing
Piercing before imprisonment. Reports of piercing before
imprisonment were found for 9 countries. Among general

prisoners, high levels were reported in Australia (74.2%) (48),
Brazil (65%) (26), the United States (53.3%) (67), and France
(42%) (149). Moderate levels were reported among general
prison populations in Moldova (27.5%) (22), Pakistan (21%)
(36), and Scotland (3% (45), 22%–23% (116–118)). Reports
of low levels of piercings before imprisonment came from
Bosnia (11.1%) (39) and Indonesia (13.7%) (99).
More accounts of piercing before imprisonment were found
for men than women. Data were sparse for women; the only
report was from Brazil (19.7%–50% (27, 29)). A few male inmates in Australia (5.8%) (17) reported receiving penile implants
before imprisonment. Brazil provided several reports of men who
received a piercing before imprisonment (2.8%–94% (27, 29)).
In Australia, 77% of general prisoners reported ever having
received a piercing before entering prison (12). Similar levels
were identiﬁed among prisoners living with HIV and among
Indonesian male inmates (9.5%) (99) and general prisoners in
Italy (10.1%) (152).
Piercing in prison. Few data exist on the prevalence of
within-prison piercing. We found reports of low levels of such
activity among general prison populations in Bosnia (1.1%) (39),
the United States (1.3%) (150), and Scotland (1.3%–2%) (116–
118, 150).
From the few existing data, male prisoners appeared more
likely to receive a piercing within prison than did female prisoners. The highest proportion of men receiving a piercing while in
prison was found in Fiji, where 28% indicated having penile
beading, a form of piercing, within prison (153). Of the 3.8% of
Australian male inmates who reported prior penile implants,
73% indicated they received them while in prison (17); another
sample of male inmates in Australian prisons (14.6%) also reported receiving a piercing in prison (133). Signiﬁcantly lower
levels of in-prison piercing were found among male Brazilian inmates (0.4%) (25). According to reported data, 12% of women
in Australian prisons were reported to have ever received a piercing in prison (133).

DISCUSSION

Overall, we found a high prevalence of HIV risk behaviors in
prison settings internationally in the context of a high background prevalence of infections (4). Outbreaks of infection (and
in the case of HCV, reinfection) are cause for concern. Our ﬁndings underscore the critical importance of evidence-based prevention and harm reduction measures in prison settings. With an
estimated 30 million people passing through prisons globally
each year (154), failure to bring evidence-based infection control
to scale in prison settings, particularly those where the prevalence of infection is high, will have a substantial and measurable
effect on public health (155, 156).
Needle and syringe programs (63) and opioid substitution
treatment (157) reduce the risks of acquiring HIV by reducing
the shared used of syringes and the level of IDU, but coverage
remains poor (158–160). Iran reported 2 large HIV outbreaks in
prisons, with hundreds infected (161). These outbreaks were
the impetus for the introduction of needle and syringe programs
and expansion of methadone programs in prison. More work is
required to identify and overcome barriers to uptake and scaling
up of these interventions in prison settings, particularly where
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IDU is common (162). It was beyond the scope of this review
to consider which drugs were being injected, but with increasing use and injection of methamphetamines around the world
(163), which presents the same risks as heroin injection, there is
a need to identify effective treatment in prison. Prison needle
and syringe programs remain critical, but additional research is
required to identify other scalable responses, and, in particular,
to determine the potential for agonist treatments for methamphetamine dependence. Preliminary evidence has not been encouraging (164); psychologically based interventions appear to hold
more promise in the treatment of amphetamine dependence (165).
We found few studies on sexual risk behavior in prison. In
most of these studies, the reported prevalence was low, with the
exception of some studies based on selected samples (e.g.,
MSM). Sexual activity in prison is almost always between people
of the same sex, is highly stigmatized in almost all settings, and
criminalized in some countries. It is also likely that IDU is a stigmatized activity. As such, it is likely that the actual prevalence of
these activities in prisons is higher than that reported, although
even in studies in which considerable effort has been made to
minimize reporting bias, relatively low prevalence of sexual activity (and an even lower prevalence of rape or sexual assault) has
been found in prisons, particularly among men (166).
Nevertheless, given the elevated prevalence of HIV and
other sexually transmitted infections in prisoners (4, 167)
and absence of condoms in most prison settings (168), sexual
activity in prison carries a comparatively high risk of transmission of infection. There is evidence that condom provision does not increase sexual activity among prisoners (166)
and good evidence that consistent condom use reduces transmission of sexually transmitted infections in these settings
(169). Additional research is required to document existing
coverage of condoms in prisons globally.
In most studies, a high proportion of prisoners had been tattooed, although some studies did not ask whether the tattoo was
acquired in the community or in prison. Among the studies that
did report on tattooing in prison, the prevalence was high in most
and, in some regions, piercing or other body-modiﬁcation practices (e.g., penile beading) were prevalent. In the absence of sterile
equipment, tattooing, piercing, and other body-modiﬁcation practices in these settings pose a risk for the transmission of bloodborne infections. In another study, researchers found that among
prisoners with a history of IDU, those who continued to inject in
prison were more likely to be HCV exposed, to have received a
tattoo in prison, and to have a history of risky sexual behavior,
highlighting the concentration of risk in a subset of the prison population and the potential for such infections to spread beyond the
population of PWID (170).
We observed large variation in prevalence estimates both
within and between regions. It is unclear from the available data
(and given methodological limitations discussed later in this section) to what extent these reﬂect real differences between settings
versus variability due to sampling bias and/or underreporting. It
is a widely held view that prisons reﬂect and amplify the prevalence of infection in the surrounding community (4) and it is
likely that the extent of this ampliﬁcation varies between settings
as a function of, among other things, incarceration rates, criminal
justice responses to drug use and sexual behavior in the community and in prison, the prevalence of infection and risk behaviors

in prison settings, and coverage of evidence-based responses to
these risk behaviors.
We also observed important gaps in the evidence, predictably
concentrated in low- and middle-income countries, which account
for most of the world’s prisoners (5). Given the critical role of
prison settings in responding to HIV and HCV epidemics more
broadly, the almost complete lack of data on blood-borne viral
risk behaviors in prisons in many low- and middle-income countries is a signiﬁcant barrier to advocating for the introduction of
and informing the scale-up of evidence-based responses in these
settings. There remains an urgent need for investment in epidemiologic studies of infectious disease and associated risk behaviors,
and of the coverage of evidence-based responses to reduce infection risk in prisons in low- and middle-income countries.
Evidence indicates that inmates have attempted to reduce their
risk of infection. Reported strategies include decontaminating
syringes with bleach or a ﬂame (3), although the effectiveness of
these methods is questionable, especially with regard to neutralizing the hepatitis C virus. There have also been reports of inmates
in Australia using plastic bread bags and margarine as makeshift
condoms and lubricants to protect themselves (168).
We restricted the focus of our review to drug injection, sexual
activity, tattooing, and skin piercing, although other possible
risk behaviors have been reported. In an Australian study, researchers reported that the occurrence of bloody ﬁghts (42%)
and being stabbed (32%) were common among a sample of prisoners and linked these behaviors to HCV acquisition (12). In
Australia, a prison ofﬁcer was deliberately injected by a prisoner
with a blood-ﬁlled syringe and infected with HIV; the ofﬁcer
subsequently died (171). In the United States, a sheriff acquired
hepatitis C after blood splashed in his eyes as he broke up a ﬁght
between inmates (172). Although these incidents do not reﬂect
inmates’ risk behaviors under investigation, they highlight the
risky nature of the prison setting for those who work there.

Methodological issues

Our prevalence estimates were limited by the quality of the
original studies, including their variability of methods, sampling,
and geographic areas that we used for comparing countries. Studies of stigmatized and illegal behaviors are often susceptible to underreporting, and these demand characteristics are particularly
salient in prison settings, where the consequences of engaging in
proscribed behaviors can be signiﬁcant. Underreporting of stigmatized behaviors is almost inevitable but can be minimized
through careful research design and implementation. It is pivotal
that studies of such behaviors in prison settings be conducted ethically and independently of correctional authorities and correctional health providers. Research participants are unlikely to
disclose such behavior if they fear doing so may have consequences for their management or health care in prison. Some researchers have gone to even greater lengths to minimize demand
characteristics, such as in an Australian study, in which researchers used computer-assisted telephone interviews conducted over
an unmonitored telephone line into the prison to ask questions
about sexual behavior in prison (166). An alternative approach is
to recruit participants in prison to minimize sampling bias, and to
delay telephone interviewing until after release from prison to
minimize reporting bias (173).
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Our meta-analysis also may be limited by heterogeneity in
classiﬁcation of risk behaviors. Deﬁnitions and recall periods
researchers used to classify IDU, sex in prison, and tattooing
varied across studies and may have resulted in underestimation of the prevalence of these behaviors in prison.
Summary and future research

Standardized monitoring would enable researchers to detect
change and enhance comparison of behaviors around the world.
“HIV prevention, treatment and care in prisons and other closed
settings: a comprehensive package of interventions” was developed by the United Nations Ofﬁce on Drugs and Crime (174) as a
resource to support countries in an effort to mount an effective
response to HIV and acquired immunodeﬁciency syndrome in
prisons and other settings. The availability and coverage of effective harm-reduction services in prisons are disproportionate to the
incidence of HIV in prison (175). An enormous gap exists in the
introduction and expansion of interventions in prisons (159), leading to missed opportunities to prevent, diagnose, and treat HIV
and other infections (8). We recommend wider adoption of the
UN package, which, of course, should be underpinned by good
data on current coverage and program evaluation.
Prisons are burdened with a high prevalence of infectious
diseases, a high prevalence of risk behaviors for transmission
of these diseases, and, in most settings, a striking lack of
evidence-based infection control measures, even when such
measures are available in the surrounding community. Given
that most prisoners return to these communities, failure to
implement effective responses has repercussions not only
prisoner health but also for public health.

ACKNOWLEDGMENTS

Author afﬁliations: Non-Communicable Diseases
Research Center, Endocrinology and Metabolism
Population Sciences Institute, Tehran University of Medical
Sciences, Tehran, Iran (Babak Moazen, Sahar Saeedi
Moghaddam); Institute of Public Health, University of
Heidelberg, Heidelberg, Germany (Babak Moazen, Till
Bärnighausen); Centre for Public Health, Medical University
of Vienna, Austria (Marisa Silbernagl); Social Determinants
of Health Research Center, Shahrekord University of
Medical Sciences, Shahrekord, Iran (Masoud Lotﬁzadeh);
Department of Community Health, Shahrekord University
of Medical Sciences, Shahrekord, Iran (Masoud Lotﬁzadeh);
Program of International Research and Training, National
Drug and Alcohol Research Centre, University of New
South Wales, Sydney, Australia (Rebecca Bosworth, Zahra
Alammehrjerdi, Kate Dolan); Centre for Adolescent Health,
Murdoch Children’s Research Institute, Melbourne,
Australia (Stuart A. Kinner); Melbourne School of
Population and Global Health, University of Melbourne,
Australia (Stuart A. Kinner); Center for Public Health and
Human Rights, Department of Epidemiology, Johns
Hopkins Bloomberg School of Public Health, Baltimore,
Maryland (Andrea Wirtz); Department of Global Health and
Population, Harvard T.H. Chan School of Public Health,

Boston, Massachusetts (Till Bärnighausen); Africa Health
Research Institute, KwaZulu-Natal, South Africa (Till
Bärnighausen); and Department of Health and Social Work,
Institute of Addiction Research (ISFF), Frankfurt University
of Applied Sciences, Frankfurt/Main, Germany (Heino
Stöver).
Conﬂict of interest: none declared.

REFERENCES
1. Dolan K, Larney S, Jacka B, et al. Presence of hepatitis C
virus in syringes conﬁscated in prisons in Australia.
J Gastroenterol Hepatol. 2009;24(10):1655–1657.
2. Postigo C, de Alda ML, Barceló D. Evaluation of drugs of
abuse use and trends in a prison through wastewater analysis.
Environ Int. 2011;37(1):49–55.
3. Bonnycastle KD. The social organisation of penal tattooing in
two Canadian federal male prisons: locating sites of risk for
empirically-based health care interventions. Howard J Crim
Justice. 2011;50(1):17–33.
4. Dolan K, Wirtz AL, Moazen B, et al. Global burden of HIV,
viral hepatitis, and tuberculosis in prisoners and detainees.
Lancet. 2016;388(10049):1089–1102.
5. Walmsley R. World prison population list. 10th ed. London,
United Kingdom: International Centre for Prison Studies;
2013. http://www.prisonstudies.org/sites/default/ﬁles/
resources/downloads/wppl_10.pdf. Accessed January 29,
2016.
6. Caplinskiene I, Caplinskas S, Griskevicius A. [Narcotic abuse
and HIV infection in prisons]. Medicina (Kaunas). 2003;
39(8):797–803.
7. Dolan K, Kite B, Black E, et al. HIV in prison in low-income
and middle-income countries. Lancet Infect Dis. 2007;7(1):
32–41.
8. Dolan K, Moazen B, Noori A, et al. People who inject drugs
in prison: HIV prevalence, transmission and prevention. Int J
Drug Policy. 2015;26(suppl 1):S12–S15.
9. Gunchenko A, Kozhan N. HIV infection in the penitentiaries
of Ukraine. Zh Mikrobiol Epidemiol Immunobiol. 1998;(1):
31–33.
10. Taylor A, Goldberg D, Emslie J, et al. Outbreak of HIV
infection in a Scottish prison. BMJ. 1995;310(6975):
289–292.
11. Dolan KA, Wodak A. HIV transmission in a prison system in
an Australian state. Med J Aust. 1999;171(1):14–17.
12. Luciani F, Bretaña NA, Teutsch S, et al. A prospective study
of hepatitis C incidence in Australian prisoners. Addiction.
2014;109(10):1695–1706.
13. Hellard ME, Hocking JS, Crofts N. The prevalence and the
risk behaviours associated with the transmission of hepatitis C
virus in Australian correctional facilities. Epidemiol Infect.
2004;132(3):409–415.
14. Post JJ, Dolan KA, Whybin LR, et al. Acute hepatitis C virus
infection in an Australian prison inmate: tattooing as a
possible transmission route. Med J Aust. 2001;174(4):
183–184.
15. Centers for Disease Control and Prevention. Hepatitis B
outbreak in a state correctional facility, 2000. MMWR Morb
Mortal Wkly Rep. 2001;50(25):529–532.
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prison inmates in relation to HIV/STI. Psychiatr Danub.
2014;26(suppl 2):395–401.
Azbel L, Polonsky M, Wegman M, et al. Intersecting
epidemics of HIV, HCV, and syphilis among soon-to-be
released prisoners in Kyrgyzstan: implications for prevention
and treatment. Int J Drug Policy. 2016;37:9–20.
Mahfoud Z, Kassak K, Kreidieh K, et al. Prevalence of
antibodies to human immunodeﬁciency virus (HIV), hepatitis
B and hepatitis C and risk factors in prisoners in Lebanon.
J Infect Dev Ctries. 2010;4(3):144–149.
Treso B, Barcsay E, Tarján A, et al. Prevalence and correlates
of HCV, HVB, and HIV infection among prison inmates and
staff, Hungary. J Urban Health. 2012;89(1):108–116.
Drummond A, Codd M, Donnelly N, et al. Study on the
prevalence of drug use, including intravenous drug use, and
blood-borne viruses among the Irish prisoner population.
Dublin, Ireland: National Advisory Committee on Drugs and
Alcohol; 2014. http://www.drugsandalcohol.ie/21750/13/
Technical%20report.pdf. Accessed April 19, 2017.
Einat T, Chen G. What’s love got to do with it? Sex in a
female maximum-security prison. Prison J. 2012;92(4):
484–505.
Taylor A, Munro A, Allen E, et al. Low incidence of hepatitis
C virus among prisoners in Scotland. Addiction. 2013;108(7):
1296–1304.
Feng MC, Feng JY, Chen YH, et al. Prevalence and
knowledge of sexual transmitted infections, drug abuse, and
AIDS among male inmates in a Taiwan prison. Kaohsiung J
Med Sci. 2012;28(12):660–666.
Azbel L, Wickersham JA, Grishaev Y, et al. Burden of
infectious diseases, substance use disorders, and mental
illness among Ukrainian prisoners transitioning to the
community. PLoS One. 2013;8(3):e59643.
Dolan K, Teutsch S, Scheuer N, et al. Incidence and risk for
acute hepatitis C infection during imprisonment in Australia.
Eur J Epidemiol. 2010;25(2):143–148.
Indig D, Topp L, Ross B, et al. 2009 NSW inmate health
survey: key ﬁndings report. Sydney, New South Wales,
Australia: Justice Health; 2010:16. http://www.justicehealth.
nsw.gov.au/publications/inmate-health-survey-aboriginalhealth-report.pdf. Accessed April 12, 2017.
Kraemer S, Gately N, Kessell J. HoPE (Health of Prisoner
Evaluation): pilot study of prisoner physical health and
psychological wellbeing. 2009. https://www.ecu.edu.au/__
data/assets/pdf_ﬁle/0006/685581/HoPE-Health-of-PrisonerEvaluation-Report-online-version.pdf.

Downloaded from https://academic.oup.com/epirev/advance-article-abstract/doi/10.1093/epirev/mxy002/4979520
by UB Heidelberg user
on 20 April 2018

Prevalence of High-Risk Behaviors Among Prisoners 9

51. Larney S, Monkley DL, Indig D, et al. A cross-sectional study
of susceptibility to vaccine-preventable diseases among
prison entrants in New South Wales. Med J Aust. 2013;
198(7):376–379.
52. Reekie JM, Levy MH, Richards AH, et al. Trends in HIV,
hepatitis B and hepatitis C prevalence among Australian
prisoners – 2004, 2007, 2010. Med J Aust. 2014;200(5):
277–280.
53. Simpson PL, Reekie J, Butler TG, et al. Factors associated
with sexual coercion in a representative sample of men in
Australian prisons. Arch Sex Behav. 2016;45(5):1195–1205.
54. Alavi SM, Bakhtiarinia P, Eghtesad M, et al. A comparative
study on the prevalence and risk factors of tuberculosis
among the prisoners in Khuzestan, South-West Iran.
Jundishapur J Microbiol. 2014;7(12):e18872.
55. Asli AA, Moghadami M, Zamiri N, et al. Vaccination against
hepatitis B among prisoners in Iran: accelerated vs. classic
vaccination. Health policy. 2011;100(2–3):297–304.
56. Navadeh S, Mirzazadeh A, Gouya MM, et al. HIV prevalence
and related risk behaviours among prisoners in Iran: results of
the national biobehavioural survey, 2009. Sex Transm Infect.
2013;89(suppl 3):iii33–iii36.
57. Nokhodian Z, Ataei B, Kassaian N, et al. Seroprevalence and
risk factors of hepatitis C virus among juveniles in
correctional center in Isfahan, Iran. Int J Prev Med. 2012;
3(suppl 1):S113–S117.
58. Nokhodian Z, Yazdani MR, Yaran M, et al. Prevalence and
risk factors of HIV, syphilis, hepatitis B and C among female
prisoners in Isfahan, Iran. Hepat Mon. 2012;12(7):442–447.
59. Zamani S, Farnia M, Torknejad A, et al. Patterns of drug use
and HIV-related risk behaviors among incarcerated people in
a prison in Iran. J Urban Health. 2010;87(4):603–616.
60. Ziaee M, Sharifzadeh G, Namaee MH, et al. Prevalence of
HIV and hepatitis B, C, D infections and their associated risk
factors among prisoners in Southern Khorasan Province, Iran.
Iran J Public Health. 2014;43(2):229–234.
61. Burek V, Horvat J, Butorac K, et al. Viral hepatitis B, C and
HIV infection in Croatian prisons. Epidemiol Infect. 2010;
138(11):1610–1620.
62. Vilibic-Cavlek T, Gjenero-Margan I, Retkovac B, et al.
Sociodemographic characteristics and risk behaviors for HIV,
hepatitis B and hepatitis C virus infection among Croatian
male prisoners. Int J Prison Health. 2011;7(1):28–31.
63. Ferrer-Castro V, Crespo-Leiro MR, García-Marcos LS, et al.
Evaluation of needle exchange program at Pereiro de Aguiar
prison (Ourense, Spain): ten years of experience. Rev Esp
Sanid Penit. 2011;14(1):3–11.
64. Marco A, Gallego C, Caylà JA. Incidence of hepatitis C
infection among prisoners by routine laboratory values during
a 20-year period. PLoS One. 2014;9(2):e90560.
65. Sánchez Recio R, Alonso Pérez de Ágreda JP, Santabárbara
Serrano J. Sexually transmitted infections in male prison
inmates: risk of development of new diseases. Gac Sanit.
2016;30(3):208–214.
66. Saiz de la Hoya P, Marco A, García-Guerrero J, et al.
Hepatitis C and B prevalence in Spanish prisons. Eur J Clin
Microbiol Infect Dis. 2011;30(7):857–862.
67. Alvarez KJ, Befus M, Herzig CT, et al. Prevalence and
correlates of hepatitis C virus infection among inmates at two
New York State correctional facilities. J Infect Public Health.
2014;7(6):517–521.
68. Beckwith CG, Kurth AE, Bazerman LB, et al. A pilot study of
rapid hepatitis C virus testing in the Rhode Island Department
of Corrections. J Public Health (Oxf). 2016;38(1):130–137.

69. Feaster DJ, Reznick OG, Zack B, et al. Health status, sexual
and drug risk, and psychosocial factors relevant to postrelease
planning for HIV+ prisoners. J Correct Health Care. 2013;
19(4):278–292.
70. Holliday RC, Braithwaite RL, Yancey E, et al. Substance use
correlates of depression among African American male
inmates. J Health Care Poor Underserved. 2016;27(2A):
181–193.
71. Khan MR, Golin CE, Friedman SR, et al. STI/HIV sexual risk
behavior and prevalent STI among incarcerated African
American men in committed partnerships: the signiﬁcance of
poverty, mood disorders, and substance use. AIDS Behav.
2015;19(8):1478–1490.
72. Kim AY, Nagami EH, Birch CE, et al. A simple strategy to
identify acute hepatitis C virus infection among newly
incarcerated injection drug users. Hepatology. 2013;57(3):
944–952.
73. Rice JP, Burnett D, Tsotsis H, et al. Comparison of hepatitis C
virus treatment between incarcerated and community patients.
Hepatology. 2012;56(4):1252–1260.
74. Rowell TL, Wu E, Hart CL, et al. Predictors of drug use in
prison among incarcerated Black men. Am J Drug Alcohol
Abuse. 2012;38(6):593–597.
75. Stein MS, Spaulding AC, Cunningham M, et al. HIV-positive
and in jail: race, risk factors, and prior access to care. AIDS
Behav. 2013;17(suppl 2):S108–S117.
76. Wenger PJ, Rottnek F, Parker T, et al. Assessment of hepatitis
C risk factors and infection prevalence in a jail population.
Am J Public Health. 2014;104(9):1722–1727.
77. Viitanen P, Vartiainen H, Aarnio J, et al. Hepatitis A, B, C
and HIV infections among Finnish female prisoners–young
females a risk group. J Infect. 2011;62(1):59–66.
78. Barskey AE, Babu AS, Hernandez A, et al. Patterns and
trends of newly diagnosed HIV infections among adults and
adolescents in correctional and noncorrectional facilities,
United States, 2008–2011. Am J Public Health. 2016;106(1):
103–109.
79. Zhang L, Yap L, Reekie J, et al. Drug use and HIV infection
status of detainees in re-education through labour camps in
Guangxi Province, China. Int J Environ Res Public Health.
2015;12(5):4502–4519.
80. Dissabandara LO, Dias SR, Dodd PR, et al. Patterns of
substance use in male incarcerated drug users in Sri Lanka.
Drug Alcohol Rev. 2009;28(6):600–607.
81. Ko NY, Yen CF, Chen CH, et al. Applying the
transtheoretical model to the readiness to change blood-borne
virus transmission behaviors among drug-dependent inmates.
Am J Addict. 2010;19(5):433–439.
82. Peng EY, Yeh CY, Cheng SH, et al. A case-control study of
HIV infection among incarcerated female drug users: impact
of sharing needles and having drug-using sexual partners.
J Formos Med Assoc. 2011;110(7):446–453.
83. Khajedaluee M, Babaei A, Vakili R, et al. Sero-prevalence of
bloodborne tumor viruses (HCV, HBV, HTLV-I and KSHV
infections) and related risk factors among prisoners in Razavi
Khorasan Province, Iran, in 2008. Hepat Mon. 2016;16(12):
e31541.
84. Shahbazi M, Farnia M, Moradi G, et al. Injecting drug users
retention in needle-exchange program and its determinants in
Iran prisons. Int J High Risk Behav Addict. 2015;4(2):e23751.
85. Kouyoumdjian FG, Calzavara LM, Kiefer L, et al. Drug use
prior to incarceration and associated socio-behavioural factors
among males in a provincial correctional facility in Ontario,
Canada. Can J Public Health. 2014;105(3):e198–e202.

Downloaded from https://academic.oup.com/epirev/advance-article-abstract/doi/10.1093/epirev/mxy002/4979520
by UB Heidelberg user
on 20 April 2018

10 Moazen et al.

86. Michel L, Trouiller P, Chollet A, et al. Self-reported injection
practices among people who use drugs in French prisons:
Public health implications (ANRS-Coquelicot survey
2011–2013) [published online ahead of print November 3,
2017]. Drug Alcohol Rev. (doi:10.1111/dar.12620).
87. Konstenius M, Jayaram-Lindström N, Guterstam J, et al.
Methylphenidate for attention deﬁcit hyperactivity disorder
and drug relapse in criminal offenders with substance
dependence: a 24-week randomized placebo-controlled trial.
Addiction. 2014;109(3):440–449.
88. Favrod-Coune T, Baroudi M, Casillas A, et al. Opioid
substitution treatment in pretrial prison detention: a case study
from Geneva, Switzerland. Swiss Med Wkly. 2013;143:
w13898.
89. Gordon MS, Kinlock TW, Couvillion KA, et al. Gender
differences among prisoners with pre-incarceration heroin
dependence participating in a randomized clinical trial of
buprenorphine treatment. J Offender Rehabil. 2013;52(5):
376–391.
90. McKenzie M, Zaller N, Dickman SL, et al. A randomized trial
of methadone initiation prior to release from incarceration.
Subst Abus. 2012;33(1):19–29.
91. McNamara BC, Losikoff PT, Huguenin L, et al. Increasing
hepatitis C prevalence and associated risk behaviors among
incarcerated young adults. J Urban Health. 2014;91(2):
376–382.
92. Staton-Tindall M, Harp KL, Minieri A, et al. An exploratory
study of mental health and HIV risk behavior among drug-using
rural women in jail. Psychiatr Rehabil J. 2015;38(1):45–54.
93. Lloyd AR, Clegg J, Lange J, et al. Safety and effectiveness of
a nurse-led outreach program for assessment and treatment of
chronic hepatitis C in the custodial setting. Clin Infect Dis.
2013;56(8):1078–1084.
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