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We evaluated prevalence of human immunodeficiency
virus (HIV) and hepatitis C virus (HCV) among prison
inmates in France in 2010, in a cross-sectional single-
day study based on a two-stage design. Sampling
favoured larger establishments and included all types
of prisons. Establishments were stratified by geo-
graphical region. Estimates were adjusted by post-
stratification of the total population of inmates in
France. From 60,975 inmates in all 188 prisons on the
sampling day, 2,154 were selected from 27 prisons,
and 1,876 questionnaires completed. HIV prevalence
was estimated at 2.0% (95% confidence interval (Cl):
0.9-4.2), 2.6% (95% Cl: 0.7-8.8) in women and 2.0%
(95% Cl: 0.9-4.3) in men; 75% of inmates were receiv-
ing treatment for HIV. HCV prevalence was estimated
at 4.8% (95% Cl: 3.5-6.5) and was higher for women
(11.8%; 95% Cl: 8.5-16.1) than men (4.5%; 95% Cl:
3.3-6.3). Almost half of HCV-infected inmates had
chronic hepatitis C and 44% were receiving or had
received treatment. HIV and HCV prevalence was six
times higher than in the general population, and 2.5%
of inmates had viraemic hepatitis C. The moment of
incarceration provides an ideal opportunity for test-
ing and treating, limiting spread of HCV and improving
patients’ prognosis.

Introduction

Infectious diseases are more prevalent in prison than
in the general population, in particular human immu-
nodeficiency virus (HIV) and hepatitis C. This is well
documented in the international literature [1-5]. In
France, foreign nationals represent 18% of admissions
to French prisons, and more than half of these entrants
originate from countries with a generalised HIV epi-
demic and from regions with high or medium hepati-
tis C virus (HCV) endemicity [6]. Since 1 January 2009,
drug-trafficking offences have accounted for nearly
14% of convicted prisoners.
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Published prevalence data are usually taken from stud-
ies conducted on small numbers of prisons or per-
formed in single regions [7-14]. Previous HIV and HCV
prevalence studies in French prisons were either con-
ducted in a single region or did not contain information
on the characteristics of the infected persons [15-20].
Implementing epidemiological studies in a prison envi-
ronment presents more challenges than studies in the
community, notably because of ethical considerations
[21]. National data on HIV and HCV prevalence are how-
ever essential to implement prevention interventions
and to improve screening and treatment for these two
chronic conditions.

In this article, we report the results of a cross-sec-
tional, single-day study based on two-stage sampling
of prison establishments and inmates that was con-
ducted in 2010 (Prévacar survey). Estimates of HIV and
HCV infection prevalence were produced for the entire
prison population, and by sex, age and continent of
birth.

Methods

Target population

The eligible population for the survey comprised any
individual aged over 18 and held in prison on the sam-
pling day (15 May 2010) in metropolitan France and/or in
French overseas departments (Antilles, French Guiana
and Reunion Island). Prisoners on licence or parole on
the sampling day were excluded from the survey.

Sample size calculation

The number of individuals forinclusion in the study was
calculated to take into account the proportion of prison-
ers receiving opiate substitute treatments (estimated



at 10%), the absolute level of precision required in the
estimates (2%), and the expected design effect pro-
duced by the two-stage sampling design employed.
The necessary sample size was 1,300 subjects, and
2,154 people were randomly selected in the prison
establishments.

Sampling design

The French national prison service has a complete
listing of prison establishments in France, and an
exhaustive national database of prison inmates which
is updated several times per day. Prisoners in the
national database are assigned a unique identification
number.

To limit the number of prison establishments, we
implemented a two-stage sampling design instead of
using simple random sampling. Prison establishments
and prisoners were selected at the first and second
stage, respectively. At the first stage, the exhaustive
list of prison establishments was stratified according
to ten geographical regions in France, i.e. covering the
nation’s territory. Within each region, establishments
were further stratified to take into account the type
of establishment (short, medium or long sentences,
female-only or male-only). Establishments were cho-
sen using ordered systematic sampling with unequal
probabilities, proportional to the number of prison-
ers. Establishments for women and in certain priority
regions were deliberately oversampled. At the second
stage prisoners were selected by simple random sam-
pling using the unique identification number in the
national database of people in French prisons on the
sampling day.

Data collection

The study did not use biological testing. Instead, for
each person sampled, an anonymous individual ques-
tionnaire was completed by the Prévacar researchers or
by health professionals based in the prison establish-
ments using information in medical records. Proposing
HIV and hepatitis C testing for all prisoners on admis-
sion to prison is mandatory in France, and French
guidelines recommend that this offer be repeated peri-
odically during prison stays.

The questionnaire also collected information on modes
of transmission, clinical stage, treatment, viral load,
CD4 lymphocyte count, and hepatic fibrosis. Additional
information concerning continent of birth, socioeco-
nomic status and employment before imprisonment
was collected from the national prisoner database and
merged with the questionnaire data using the unique
identification number.

Definition of cases

A prison inmate was considered to be HIV infected
when their medical record contained one of the follow-
ing items: a positive ELISA test for HIV infection or a

positive Western blot or a CD4 lymphocyte count or HIV
viral load. A prison inmate was considered to be HCV
infected when their medical record contained one of
the following elements: a positive ELISA test for HCV
or a positive HCV RNA detection in the previous 12
months.

Ethical considerations

To preserve the anonymity of subjects, a random
number (different from the unique prison identifica-
tion number mentioned above) was assigned to each
selected prisoner. Prior to the study, the 2,154 people
randomly selected in the prison establishments were
informed individually of their selection and information
on the study was posted publicly. At this point, pris-
oner refusal to take part in the survey could be commu-
nicated verbally or by returning a reply coupon to the
medical team. The survey was approved by an ethics
committee (no. 909331) and conformed to the princi-
ples embodied in the Declaration of Helsinki.

Statistical analysis

Analyses took into account the weighted sample
design, i.e. oversampling for size and type of estab-
lishment, and estimates were adjusted by post-stratifi-
cation on the total prison population [22] (n=60,975 on
the sampling day) using available prison data (includ-
ing sex, age group, continent of birth and geographi-
cal prison region) recorded for all prisoners in the
national prisoner database on the date of sampling.
Post-stratification took into account the national distri-
bution of inmates by type of establishment.

This means that even for persons whose medical
records did not contain a biological test result, i.e.
unknown HIV and/or unknown HCV status, the follow-
ing information was available: sex, age, continent of
birth and prison establishment type (short, medium
or long term sentences, female-only or male-only).
Univariate and multivariate analyses (using logistic
regression) were performed to compare sex and age of
persons whose medical records contained a biological
test result (for HIV or HCV) with those whose records
did not contain such a result.

All analyses were performed using STATA 11 software.

Results

On the sampling day (15 May 2010), the total number of
French prison establishments (for prisoners with short,
medium and long sentences) equalled 188 and held
60,975 people. Of these, 27 prisons were randomly
selected with specific oversampling conditions, from
which 2,154 prison inmates were selected.

Characteristics of the prison population

in France on the sampling day

The majority of prisoners were men (97%), and the
average age of prison inmates was 34 years (inter-
quartile range: 25—42 years; standard deviation: 0.56).
People born in France accounted for 76% of inmates,
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TABLE

Estimated number of prison inmates infected with human immunodeficiency virus or hepatitis C virus, and prevalence by

sex, age group, and continent of birth, France, May 2010 (n=1,876)

Study participants

HIV prevalence

HIV-infected inmates

HCV prevalence HCV-infected inmates

n? % (95% Cl) n® % (95% Cl) n®
Total 1,876 2.0 (1.0-4.2) 1,234 4.8 (3.5-6.5) 2,927
Sex®
Males 1,607 2.0 (0.9-4.3) 1,173 4.5 (3.3-6.3) 2,658
Females 267 2.6 (0.7-8.8) 61 11.8 (8.5-16.1) 239
Age group?
18-21 162 (o] (o] o (o]
22-25 328 1.1 (0.1-7.7) 110 1.0 (0.2-4.5) 97
26-30 369 1.7 (0.3-8.3) 216 2.3 (1.3-4.1) 290
31-40 471 3.2 (1.1-8.6) 538 6.8 (3.9-11.3) 1,137
41-50 332 3.7 (1.3-10.3) 357 11.6 (7.2-18.1) 1,093
250 203 0.2 (0.0-1.66) 13 4.5 (1.5-12.3) 310
Continent of birthd
France 1,388 1.1 (0.4-2.5) 487 5.0 (3.7-6.7) 2,306
Sub-Saharan Africa 90 15.4 (6.6-31.8) 522 o] o]
North Africa 149 3.2 (0.4-24.6) 166 5.9 (2.3-14.3) 294
Americas 94 3.5 (0.8-13.5) 58 0 0
Asia 31 o 12.4 (2.1-48.2) 139
Eastern Europe 59 o o 12.3 (4.2-30.9) 188
Western Europe 47 0.04 (0.005-0.4) 1 o o

Cl: confidence interval; HCV: hepatitis C virus; HIV: human immunodeficiency virus.

2 Number of observations in the sample.

b Extrapolated number of inmates, taking into account the weight sampling design and an adjustment by post stratification on the total

prison population.
¢ Sex unknown for two inmates.

4 Age group and continent of birth were unknown for 11 and 18 cases, respectively.

while those born in north Africa and sub-Saharan
Africa accounted for 9% and 5%, respectively. For peo-
ple born in eastern Europe and western Europe the per-
centages were 3.4% and 2.7%, respectively.

Study population

Of the 2,154 prisoners included, 57 refused to take part
in the survey. Questionnaires completed from medical
records numbered 1,876 (87%), one questionnaire per
prisoner, and represented 1,607 men and 267 women;
sex was unknown for two inmates. Non-completed
questionnaires included 221 cases for whom the medi-
cal records could no longer be consulted at the time of
the survey, because the prisoner’s conditions of impris-
onment had changed in the period since sampling.

Of the 1,876 questionnaires used, information on HIV
and HCV infection status was missing from 28% and
30% of records, respectively.

Comparison of persons with and without
biological test result in their medical records

In the univariate and multivariate analysis, prisoners
whose medical records did not contain any information
on HIV or HCV status were not significantly different
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from those whose medical records did, in terms of sex,
age, and continent of birth (data not shown). However,
HIV or HCV test results were two to four times as often
absent from medical records of prisoners held in estab-
lishments for short and medium length sentences than
of those held in prisons for long sentence prisoners.

HIV prevalence and characteristics
of HIV-infected persons

HIV prevalence

HIV prevalence was estimated at 2.0% (95% confidence
interval (Cl): 1.0-4.2) (Table). Prevalence was higher in
women than for men, 2.6% (95% Cl: 0.7-8.8) and 2.0%
(95% Cl: 0.9-4.3), respectively, but the difference was
not significant. HIV prevalence increased with age
up to 50 years from 0% among the 18-21 year-olds
to 3.7% among the 41-50 year-olds. HIV prevalence
varied according to continent of birth, being highest
among individuals born in sub-Saharan Africa (15.4%).
Among those born in France, HIV prevalence was 1.1%
and was not significantly different from that estimated
for people born in North Africa (3.2%) and those born
in the Americas (3.5%). No inmate born in Asia or east-
ern Europe was infected with HIV in our study.



Characteristics and treatment of HIV-infected prisoners
Twenty-six individuals were identified as HIV-infected,
with a mean age of 36 years (95% Cl: 30—41.8). HIV-
infected women were significantly older than men (44
years; 95% Cl: 43—46) versus 35 years (95% Cl: 29-42).
For a large proportion 66.4% (95% Cl: 46.1-82.0) the
mode of transmission was unknown. When this infor-
mation was available, heterosexual intercourse was
the transmission mode in the majority of cases (74.7%;
95% Cl: 15.5—-98.0).

The mean time since diagnosis of seropositivity was
nine years (range: 4.7-13.5 years), and 24% of HIV-
infected prisoners had been diagnosed during impris-
onment. Nearly one third (28.4%, 95% Cl: 9.3-60.4) of
inmates had been diagnosed with acquired immunode-
ficiency syndrome (AIDS), 55.3% (95% Cl: 26.5-80.9)
were asymptomatic and 16.4% (95% Cl: 2.0-65.0)
were symptomatic (non-AIDS). Three quarters of all
HIV-infected had CD4 lymphocyte counts below 350/
mm3 (74%; 95% Cl: 44.3-90.8), 8% (95% Cl: 1.7-3.4)
between 350/mm3 and 500/mm3, and 18.2% (95% Cl:
5.5—45.8) had CD4 above 500/mm3.

A majority of HIV-positive inmates (75%) were receiv-
ing antiretroviral treatment for HIV at the time of the
survey. Among inmates with a CD4 count below 350/
mm3, the proportion of people receiving antiretroviral
treatment was 72%.

HCYV prevalence and characteristics
of HCV-infected persons

HCYV prevalence

HCV prevalence was estimated at 4.8% (95% Cl:
3.5-6.5) and increased significantly with age up to 50
years, from 0% in the age group 18-21 years to 11.6%
in the age group 41-50 years. Prevalence was signifi-
cantly higher among women than among men, 11.8%
(95% Cl: 8.5-16.1) and 4.5% (95% Cl: 3.3-6.3), respec-
tively (Table). Prevalence varied by continent of birth,
being highest among individuals born in Asia (12.4%)
and in eastern Europe (12.3%). Prevalence among peo-
ple born in France versus north Africa was not signifi-
cantly different, 5.0% and 5.9%, respectively. Inmates
born in sub-Saharan Africa and the Americas were not
infected with HCV in our study.

Characteristics and treatment of HCV-infected prisoners
In all, 63 people were identified as HCV-infected. Their
mean age was 40.7 years (95% Cl: 37-44), which was
older than the HCV-seronegative individuals (34.3
years). HCV seropositive women were, younger than
males (38 versus 41 years). The main mode of trans-
mission was drug use (70.2%; 95% Cl: 48.9-85.3). In
HCV-infected prisoners, 8.2% (95% Cl: 1.6-32.7) of
transmission was due to blood transfusion and tattoo-
ing. The transmission mode was unknown for 22.0%
(95% Cl: 11.5-37.0) of the cases.

The mean time since HCV diagnosis was 6.8 years
(3.8-9.8 years), and 21.2% (95% Cl: 9.4-41.2)of HCV-
infected prisoners had been diagnosed during impris-
onment. Overall, 44% (95% Cl: 23.3-68.2) of prisoners
with HCV had received, or were receiving, treatment.

HCV RNA quantification was reported in the medical
records of the majority of HCV prisoners (informa-
tion missing from 6% of records), and was positive for
almost half of them (46%; 95% Cl: 27.3-66.5). Nearly
2.5% of prison inmates had viraemic HCV.

Among prisoners with chronic hepatitis, i.e. with a per-
sistent positive HCV RNA quantification, approximately
half (41%) [18-68] had undergone an evaluation for
fibrosis by invasive or non-invasive methods in the
previous 12 months and 36% were currently receiving
treatment.

The prevalence of HIV- HCV co-infection among inmates
was low (0.08%; 95% Cl: 0.00-0.65).

Discussion

This study is the first to estimate HIV and HCV prev-
alence among all prison inmates in France and to
describe the characteristics of those infected. National
HIV prevalence, estimated at 2%, corresponded to
1,233 HIV-infected persons in the total prison popula-
tion of 60,975 in mainland France and overseas. HCV
prevalence, estimated at 4.8%, corresponded to 2,927
HCV-infected persons, in most cases contaminated
through drug use.

Our study of prison establishments and prison inmates
based on a two-stage sampling design and post-
stratification adjustment, enabled us to produce HIV
and HCV estimates for the entire prison population in
French and French overseas prisons i.e. including those
not included in the sample. Prevalence estimates were
produced for a number of categories, notably sex, age,
and continent of birth. Indeed, this methodology could
be used to estimate national prevalence in other coun-
tries, subject to the availability of a sampling frame
comprising an exhaustive list of prison establishments
and a list of prison inmates.

A number of limitations of this study need to be noted.
Firstly, no biological tests were performed in our study
because performing biological tests for research pur-
poses in France requires informed written consent of
participants. Currently, ethical committees in France
consider that a request for ‘informed’ consent is
incompatible with the status of being a prisoner, i.e.
persons who are deprived of their liberty. This position
could change in the future. Therefore, the HIV and HCV
infection status was obtained from medical records.
Although HIV and HCV testing is routinely offered to
all prisoners in France, information about the status
of these infections was missing from 30% of medical
records. The absence of a serological test result from
the medical records does not necessarily mean that
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a test was not performed or offered; a test may have
been performed but the result not recorded, or it may
have been offered but refused by the prisoner, or per-
formed as part of an anonymous and free medical visit.
However, although the proportion not supplying this
information was non-negligible, this does not neces-
sarily mean our estimates were biased, since multi-
variate analysis of inmates without a serological result
showed no significant difference in terms of sex, age
or continent of birth, variables usually associated with
HIV and HCV infection in the literature. Test results
were more often lacking in medical records in estab-
lishments for short-term and medium-term sentences.
This may have occurred because shorter incarceration
periods limit the available time for testing.

Secondly, a high proportion of medical records (66%)
for HIV infected persons had no information about
transmission mode. This is perhaps due to physicians’
awareness of the sensitive nature of recording such
data in prisons, e.g. homosexuality is still a taboo sub-
ject in prisons. Finally, another limitation of the study
is the lack of collected variables associated with HIV
and/or HCV transmission such as high-risk behaviours,
tattooing etc. and the lack of information about the fre-
quency of imprisonment.

HIV and HCV prevalence among prisoners in France
is approximately six times higher than in the general
population, an observation consistent with those for
other countries [3,5,9]. In 2009, HIV prevalence in the
general French population was estimated at 0.35%
[23], while in 2004, the prevalence of anti-HCV antibod-
ies in the population was estimated at 0.8% (95% Cl:
0.6-1.1) [24].

HIV prevalence in prisoners of high-income countries
range from 0% in prisons in Denmark and Northern
Ireland [13,25] to 8-10% in Italy and Portugal [26,27].
HIV prevalence among French prison inmates is close
to that observed for prisons in North America, rang-
ing from 1% to 2.5% according to the year of the study
[1,4,5,8,11,28,29] and higher than the 0.4% reported
in the United Kingdom [30,31] and in Australia [32,33].
To date, French studies in the published international
literature have been based on multi-round surveys con-
ducted in a single prison establishment in Marseille
in south-eastern France, with prevalences of 4%-11%
depending on the year [9,15,16] and a single-round sur-
vey in a single prison establishment in Caen, in north-
western France (prevalence 0%) [19]. Therefore, it is not
possible to compare results from these surveys, con-
ducted in a single establishment, with our HIV preva-
lence estimate conducted at a national level.

HCV prevalence in prison inmates of high-income coun-
tries also varies widely; an explanation may be differ-
ences in the proportions of inmates who use drugs.
HCV estimates range from 1% to 50% [3,4,7,8,11-14,25-
27,30,32,34]. In France, three studies [19,20,35] found
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prevalence rates between 4% and 6.9% in 2003, which
are close to that observed in our study.

There is strong consensus in the literature that HIV and
HCV prevalence is consistently higher among female
prisoners, probably reflecting drug use [3,5,7,11,36].
Among the female prisoners in the Prévacar survey,
almost one in 10 was infected with HCV. In addition,
our study found that HIV and HCV prevalence increased
with age, which is also consistent with published lit-
erature. Prevalence rates also varied depending on
the prisoners’ continent of birth, although the small
numbers mean that the rates associated with conti-
nent of birth were subject to greater inaccuracy (this
is reflected by large confidence intervals). HIV preva-
lence among prisoners born in sub-Saharan Africa was
particularly high, over 15%, partly owing to the gen-
eralised HIV epidemic in that region. Similarly, HCV
prevalence was high, over 12% among prisoners born
in Asia, a region with high HCV endemicity, and in
eastern Europe, where there is a large-scale epidemic
among drug users.

The majority of HIV-infected prisoners in this study
had been diagnosed seropositive several years earlier
and were at an advanced stage of immunodeficiency:
75% had a CD4 count below 350/mm3 when the study
took place. Among those 75% inmates, three quarters
were receiving antiretroviral treatment. Similarly, HCV-
positive prisoners had been diagnosed with hepatitis
several years before the study took place (on aver-
age seven years). Nearly half of them had developed
chronic hepatitis. Overall, half of the HCV-infected
prisoners had received or were receiving treatment
for hepatitis C. These results suggest that treatment
for HCV and HIV infections are available for inmates in
French prisons, but could be reinforced among inmates
with CD4 counts below 350/mms3 and among those with
active HCV infection.

The method developed for this survey enabled us to
estimate HIV and HCV prevalences in French prisons at
a national level. It could be used for other infectious
diseases, in particular tuberculosis and hepatitis B.
Nearly 2.5% of prison inmates in France have viraemic
HCV, and the risk of HCV transmission to other prison-
ers is exacerbated by widespread risk behaviours such
as tattooing and the sharing of shaving equipment
[3,37]. It is important that prison establishments max-
imise efforts to limit the spread of HCV by introducing
prevention and harm reduction measures [38,39]. The
moment of incarceration provides an ideal opportunity
for testing and treating HIV and HCV in order to limit
the spread of HCV and to improve the prognosis of
infected patients.
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