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ABSTRACT
Objectives To estimate the prevalence of HIV and
related risk behaviours among prisoners in Iran in 2009.
Methods Using multistage random sampling, we
recruited 5,530 prisoners from 27 prisons in Iran.
Behavioural data were collected using a face-to-face
questionnaire-based interview, and HIV status was
determined by ELISA of dried blood spots. Weighted
estimates were calculated based on the sampling
probability and response rate.
Results HIV prevalence was 2.1% (95% CI 1.2 to
3.6). One in eight prisoners (12.3%, 95% CI 8.0% to
16.6%) had been tested for HIV in the last year and
received results, 20.5% (95% CI 15.1 to 27.4%) had
comprehensive knowledge about HIV and 24.7% (95%
CI 17.9% to 32.9%) reported condom use at last
vaginal/anal sex in prison. Although 16.5% (95% CI
12.5% to 21.5%) acknowledged a lifetime history of
drug injection, only 22 prisoners reported drug injection
inside the prison in the month preceding the interview.
Of note, 12.9% (95% CI 10.6% to 15.6%) had been
tattooed in prison. There were significant associations
between HIV prevalence and a history of drug injection
(adjusted odds ratio (AOR): 7.8, 95% CI 4.7 to 13.2),
tattooing (AOR: 2.1, 95% CI 1.1 to 4.2) and age over
30 years (AOR: 1.4, 95% CI 1.1 to 1.9).
Conclusions Considerable HIV prevalence among
prisoners is found in Iran. Expanding harm reduction
programmes inside prisons with inclusion of sexual risk
reduction programmes and post-release programmes will
help directly prevent acquisition and transmission of
infection inside prisons and indirectly slow onward
transmission in the outside communities.

BACKGROUND
Around the world, prisoners are at risk for HIV
and hepatitis C and B infections, particularly those
with a history of injecting drug use.1 2 In the mid
1990s, significant HIV outbreaks were reported in
several prisons in Iran. Investigations into the out-
breaks indicated unsafe drug injection during incar-
ceration as the main mode of HIV transmission
among prisoners.3

These HIV outbreaks triggered Iranian health
and justice authorities to initiate and scale-up harm
reduction services (including needle/syringe
exchange and methadone maintenance therapy)
inside prisons.4 As a result, the total number of
prisoners covered by methadone therapy increased
from 100 prisoners in 2002 to more than 25 400
in 2009.3

The impact of expanding harm reduction ser-
vices inside prisons has not yet been systematically
evaluated. Modelling suggests the interventions
inside prisons may have reduced the national HIV
transmission rate.5 Periodic reports from sentinel
surveillance sites have also reported a decrease in
the number of HIV-positive cases identified since
2002.6–8 However, the lack of direct information
on the prevalence of HIV and related risk beha-
viours leave doubt as to whether the ongoing harm
reduction services are sufficient to prevent further
transmission of HIV inside prisons.
Based on the above-mentioned need, this study

was designed to provide credible estimates of the
prevalence of HIV and related risk behaviours
among prisoners in Iran. We believe this population
is underserved by HIV prevention services, as are
the prison populations of many countries in the
Middle East and Eastern Mediterranean regions.
We report here on the results of this study—the
first of its kind for the region.

METHODS
From May to July 2009, we recruited 5530 prison-
ers from 27 prisons using a multistage random sam-
pling design. First, we grouped prisons into 2 strata
based on the median number of prisoners, resulting
in 119 small and 119 large prisons. We then ran-
domly selected 13 and 14 prisons from the small
and large prison strata, respectively. To achieve a
sample proportionate in size to the number of eli-
gible prisoners in the 2 strata, we recruited 786
prisoners from the small and 4744 prisoners from
the large prisons. The sample size for each selected
prison was proportionate in size to the relative
number of prisoners in its strata. We then employed
systematic random sampling from the roster of all
inmates in the prison in order to recruit eligible
prisoners into the survey. Eligible prisoners were
those who spent at least 1 week in the prison, had
not participated in similar studies in the 2 months
preceding the interview and provided verbal
informed consent to participate in the study.
At each prison, a trained, gender-matched inter-

viewer from the prison health staff consecutively
approached the selected prisoners to verify eligibil-
ity. The interviewer introduced the study, and those
providing informed consent were enrolled. The
demographic characteristics were collected even if
the person was not eligible, or declined to be in the
survey. No incentive, either material or in privi-
leges, was given as compensation to participants.
Interviews and pre-test counselling were performed
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in a private room on site. All interviewers used a structured
questionnaire, gathering information on sociodemographic char-
acteristics and main HIV-related variables (substance use, sexual
risk behaviours, partners and condom use, history and treatment
of sexually transmitted diseases, tattooing, knowledge and atti-
tudes towards HIV/AIDS and HIV testing history) consistent
with international instruments used for similar biobehavioural
surveys.9 10 We considered the person to have comprehensive
knowledge/attitude about HIV/AIDS if he or she correctly
recognised three ways of preventing HIV transmission and
rejected two misconceptions about it.

Following the interview, those who consented were tested by
the interviewer or trained laboratory staff. For each person, five
dried blood spots were collected and tested for anti-HIV1 and
anti-HIV2 antibodies, and HIV antigens using ELISA
(Vironostika HIV Uni-Form II Ag/Ab, bioMérieux, France). The
participant was considered as HIV positive if the positive result
of the first ELISA test was repeated by a second test of the same
manufacturer. All negative and positive results were returned to
the prison health clinic tagged only with a unique code.
Prisoner participants were able to get their test result by provid-
ing the code and receiving post-test counselling at the prison
clinic.

Data were entered into an Epi-Data datafile, with a 10%
re-entry for quality control, and analysed by the STATA/SE 12.0
survey package (StataCorp LP; College Station, Texas, USA). We
report weighted prevalence estimates based on the inverse sam-
pling probability and response rate probability. To explore
factors associated with HIV, we applied multiple logistic regres-
sion, including all variables presented in table 1 with p<0.2 as
candidate predictor variables.

The study protocol and procedures were reviewed and
approved by the Research Review Board of the Kerman
University of Medical Sciences, the Ministry of Health and the
Iran Prisons Organization, the latter being a prisoner advocacy
group.

RESULTS
Of the 5530 prisoners who were assessed for eligibility, 5375
(97.1%) were eligible and agreed to participate in the survey.
After completing the interview, 367 (6.8%) prisoners declined
to provide a blood specimen for HIV testing. Blood samples
from 4536 prisoners were suitable specimens and were tested
for HIV. We assessed any differences in the demographic charac-
teristics of prisoners who were eligible, declined to participate
in the survey, declined to be tested for HIV and those with an
unsuitable blood sample. No significant differences by these
groups suggested little selection bias, and indicated that missing
data were random. The vast majority of persons enrolled were
men; over half were 30 years or older.

Table 1presents HIV prevalence by prisoner characteristics.
The table provides the weighted prevalence of each group. We
detected 88 HIV-positive cases. All positives were infected with
HIV-1 (no HIV-2 was detected). The overall weighted preva-
lence of HIV infection was 2.1% (95% CI 1.2% to 3.6%).
Prevalence was 8.1% (95% CI 4.6% to 13.8%) among those
who had injected drugs at least once during their life and 0.9%
(95% CI 0.5% to 1.6%) in those who had never done so. HIV
prevalence was not different between men and women (2.1% vs
1.9%) (p=0.9), although few women were enrolled. HIV preva-
lence varied from 0% to 6.4% in different prisons; however,
such differences were not statistically significant (p=0.8).

Table 1 Prevalence of HIV infection in different groups of
prisoners in a biobehavioural survey, Iran, 2009

Variables (n)
HIV-positive cases n (%)*
(95% CI)

p
Value†

Total sample with qualified blood
spot (4536)

88 (2.1) (1.2 to 3.6)

Sex
Male (4337) 84 (2.1) (1.2 to 3.6) 0.91
Female (199) 4 (1.9) (0.6 to 5.9)

Age‡
<30 years old (2022) 33 (1.8) (1.1 to 3.1) 0.07
≥30 years old (2510) 55 (2.3) (1.1 to 4.2)

Months spent in prison in past
10 years‡
<3 (689) 8 (1.2) (0.5 to 2.6) 0.07
3–11 (1506) 17 (1.6) (0.6 to 3.9)
12–36 (1308) 28 (2.1) (1.1 to 3.8)
>36 (1033) 35 (3.2) (1.7 to 5.9)

Ever injected drugs‡
Yes (726) 54 (8.1) (4.6 to 13.8) <0.0001
No (3803) 34 (0.9) (0.5 to 1.6)

Used heroin in the past month in
prison‡
Yes (215) 11 (5.7) (2.2 to 14.3) 0.002
No (4211) 64 (1.6) (0.9 to 3.1)

Used heroin in the past month
before incarceration‡
Yes (594) 41 (7.8) (4.4 to 13.6) <0.0001
No (4215) 43 (1.2) (0.7 to 1.9)

Ever had a tattoo‡
Yes (2041) 65 (3.3) (2.1 to 5.4) 0.0002
No (2492) 23 (1.0) (0.5 to 2.2)

Ever had sex
Yes (3912) 73 (2.0) (1.2 to 3.4) 0.60
No (621) 15 (2.5) (0.9 to 6.4)

Had extramarital intercourse in the
last year before incarceration
Yes (1354) 28 (2.2) (1.5 to 3.4) 0.69
No (3089) 59 (2.0) (1.1 to 3.9)

Number of heterosexual partners
in the past year
None (3089) 60 (2.3) (1.1 to 3.9) 0.65
1 (503) 10 (2.1) (1.1 to 4.0)
2–3 (338) 6 (1.9) (1.1 to 3.6)
>3 (480) 12 (2.7) (1.7 to 4.2)

Used condom in last extramarital
intercourse

0.60

Yes (1106) 26 (2.5) (1.5 to 4.1)
No (1450) 32 (2.3) (1.5 to 3.6)

Men who have ever had anal sex
with men
Yes (62) 2 (3.7) (0.6 to 18.8) 0.56
No (2398) 47 (2.0) (0.9 to 4.4)

Ever treated for a sexually
transmitted infection
Yes (223) 4 (1.9) (0.5 to 6.8) 0.88
No (4167) 80 (2.0) (1.2 to 3.5)

*Percentage in each row presents weighted prevalence of HIV infection in that
subgroup, which due to adjustments is not exactly the same as applying.
†Derived from χ2 tests of association.
‡Variables with a p value less than 0.2 in bivariate analysis were included in the
multiple regression model.
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In the multiple regression model, we observed statistically sig-
nificant associations between HIV prevalence and history of
drug injection (adjusted OR (AOR): 7.8, 95% CI 4.7 to 13.2),
tattooing (AOR: 2.1, 95% CI 1.1 to 4.2) and age over 30 years
(AOR: 1.4, 95% CI 1.1 to 1.9).

More than one in eight prisoners (12.3%, 95% CI 8.9% to
16.6%) had been tested for HIV in the last year and received
results; 20.5% (95% CI 15.1% to 27.4%) had a comprehensive
knowledge about HIV, 24.7% (95% CI 17.9% to 32.9%)
reported condom use at the last vaginal/anal sex in prison and
4.7% (95% CI 3.1% to 7.1%) of prisoners reported that they
had a sexually transmitted disease symptom in last year while
they were in prison. Although 16.5% (95% CI 12.5% to
21.5%) acknowledged lifetime history of drug injection, only 22
prisoners reported drug injection inside prison in the 1 month
preceding the interview (of those 55% injected with a shared
needle). In addition, 12.9% (95% CI 10.6% to 15.6%) had
been tattooed while in prison.

DISCUSSION
In this study, the prevalence of HIV infection among prisoners
was about 2% and disproportionately affected those who ever
injected drugs, had been tattooed and were over 30 years old.
Only one in eight had been tested and knew their HIV status,
one in four had used a condom during their last instance of
sexual intercourse and only one in five had sufficient knowledge
of the routes of HIV transmission and preventive measures.

Overall, relatively few prisoners reported recent injecting
while in prison, making assessment of the reach of harm reduc-
tion services uncertain. While harm reduction services with a
focus on needle/syringe exchange programmes and methadone
maintenance therapy are active inside the prisons, the cross-
sectional nature of the study also makes inference on their
impact difficult.

While our data indicate that the prevalence of HIV infection
among prisoners has decreased considerably since the outbreaks
inside prisons in the 1990s,5 it is still much higher than in the
general population of adults in Iran. Of course, many prisoners
may have acquired their infection before incarceration.
However, without highly effective interventions on site, the
environment inside prisons might increase the risk of transmis-
sion substantially through sex and injection-related behaviours.
Moreover, transmission to the larger society may subsequently
occur upon release.

Harm reduction services have to be specifically tailored for
the special environment within prisons and include more com-
ponents regarding preventive knowledge and safer sexual prac-
tices. These complementary items may also help to improve
HIV testing uptake and reduce overall stigma around HIV and
related risk behaviours.

We observed that the history of drug injection increased the risk
of HIV infection around eightfold; such a high relative risk has not
been found in other studies from around the world, such as in
Australia.11 This might be due to the specific pattern of HIV trans-
mission in Iran, which is mainly via unsafe injection. The recent
national model suggests that around 56% of the new infected cases
occurring in Iran in 2010 were through unsafe drug injection.12

The turnover of prisoners back to society is high in Iran.
Furthermore, prisoners are not separated from each other based
on history of drug use. Therefore, they might transmit the HIV
virus from outside prison, amplify infection while inside prison,
and further transmit infection to other persons in their sexual
or drug-related networks when released. Therefore, inside
prison harm reduction services may be particularly beneficial on

the epidemic as a whole and also need to be continued as part
of post-incarceration services to all prisoners with either drug or
sexual risk.

We acknowledge limitations of our study. The first issue is the
social desirability response bias that may lead to under-reporting of
stigmatised behaviours,13 especially in a prison setting and when
data are collected by prison health staff. We did not assess the
impact of this bias; however, we believe by using specifically trained
interviewers, comprehensive rapport building at the recruitment
phase and also ensuring participants that the responses would be
treated as confidential, we helped to minimise the impact. We are
also unable to assess the participation bias in HIV testing as we did
not collect reasons for refusal or self-reported HIV status.

In conclusion, the observed considerable HIV prevalence
among prisoners reflects transmission before and during incar-
ceration among this population. The current harm reduction
services with the focus on drug-related risky behaviours need to
be continued and expanded in terms of incorporating sexual-
related risk behaviour interventions and post-incarceration ser-
vices to maximise their beneficial effects on prisoners and the
communities from which they come.

Key messages

▸ The HIV prevalence among prisoners in Iran is much higher
than in the general population.

▸ Although prisoners might acquire HIV infection before
incarceration, continuing harm reduction programmes with
focus on those ever injecting drugs, being tattooed and in
older age groups will help inhibit further transmission of
infection inside the prisons. Such services need to include
sexual-related harm reduction and also expand to
post-incarceration services.

Handling editor Jackie A Cassell
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