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BACKGROUND: Incarcerated persons experience high rates of
HIV and hepatitis C virus (HCV) infection, but little is known about
the burden of these bloodborne viruses among federal penitentiary
inmates in Canada.
OBJECTIVES: The present study investigates rates of testing and
seropositivity for HIV and HCV among inmates in all 53 Canadian
federal penitentiaries.
METHODS: A cross-sectional design using surveillance data on vol-
untary HIV and HCV antibody testing in 2002 were applied to esti-
mate the rate of testing uptake and the rate of incident seropositive
tests among new admissions to federal penitentiaries and resident
inmates. Rates of testing and infection were further examined by sex
and region. Seroprevalence of HIV and HCV was estimated from the
number of cumulative positive tests to year-end.
RESULTS: Of 7670 new admissions during 2002, 30% were tested
for HIV and HCV. Test seropositivity rates in this group were 0.7%
for HIV and 10% for HCV. Of the 12,426 resident inmates, 28% were
tested for HIV and 27% for HCV. Seropositivity rates in this group
were 0.3% for HIV and 7% for HCV. Seroprevalence rates at year-
end for 2002 were 2.0% for HIV and 26% for HCV and were sub-
stantially higher among women offenders (HIV: 3.7% of women,
1.9% of men; HCV: 34% of women, 26% of men). Variations in test-
ing uptake and test seropositivity were observed across regions.
CONCLUSIONS: The present study underscores the value of con-
tinued monitoring and evaluation of trends in HIV and HCV infec-
tion, which remain prevalent in federal penitentiaries. Higher rates of
testing are warranted for at-risk inmates to improve early detection of
infection and provide infected inmates with timely care and treat-
ment. For those who remain free of infection, testing can provide the
additional benefits of exposing inmates to health counselling and for
the reinforcement of prevention messages. The period of incarceration
is also a critical opportunity to link inmates with outside resources in
preparation for release to the community.
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Testing 

Tests de dépistage du VIH et de l’hépatite C et
taux de séropositivité dans les pénitenciers
fédéraux au Canada : excellente occasion de
soins et de prévention

CONTEXTE : Les personnes incarcérées connaissent des taux élevés
d’infection à VIH et à VHC (virus de l’hépatite C), mais on en sait bien
peu sur l’ampleur du problème au sein de la population carcérale, dans les
pénitenciers fédéraux, au Canada.
OBJECTIF : Étudier les taux de dépistage et de séropositivité à l’égard du
VIH et du VHC parmi les prisonniers dans les 53 pénitenciers fédéraux au
Canada.
MÉTHODE : Un modèle d’étude transversale fondé sur des données de
surveillance recueillies à partir de tests volontaires de détection des
anticorps anti-VIH et anti-VHC en 2002 a servi à estimer le taux de
participation aux tests de dépistage et le taux de séropositivité parmi les
nouveaux prisonniers et les détenus contemporains dans les pénitenciers
fédéraux. Ces taux ont par la suite été examinés selon le sexe et par
région. Quant à la séroprévalence du VIH et du VHC, elle a été évaluée
à partir du nombre total de tests positifs à la fin de l’année. 
RÉSULTATS : Des 7670 nouveaux prisonniers admis en 2002, 30 % ont
subi un test de dépistage du VIH et du VHC; les taux de séropositivité ont
atteint 0,7 % pour le VIH et 10 % pour le VHC. Des 12 426 détenus
contemporains, 28 % et 27 % ont subi des tests de dépistage du VIH et du
VHC respectivement; les taux de séropositivité ont atteint 0,3 % et 7 %
pour le VIH et le VHC respectivement. Les taux de séroprévalence à la
fin de l’année 2002 se sont établis à 2,0 % pour le VIH et à 26 % pour le
VHC, et ils était sensiblement plus élevés chez les femmes (VIH : femmes :
3,7 %; hommes : 1,9 % et VHC : femmes : 34 %; hommes : 26 %). Des
écarts quant aux taux de participation et à la séropositivité ont été
observés entre les régions.  
CONCLUSIONS : La présente étude fait ressortir l’importance de la
surveillance continue du VIH et du VHC et de l’évaluation des tendances
en la matière, ces infections étant fréquentes dans les pénitenciers
fédéraux et dans certains sous-groupes de la population carcérale. Il est
justifié d’effectuer plus de tests de dépistage auprès des prisonniers à risque
pour améliorer la détection précoce de ces maladies et fournir des soins et
des traitements en temps opportun. Pour ceux qui ne sont pas infectés, les
tests de dépistage sont une bonne occasion de recevoir des conseils sur la
santé et de se voir rappeler des messages de prévention. De plus, la phase
d’incarcération est une période cruciale pour faire connaître aux
prisonniers les ressources extérieures en vue de leur libération dans la
collectivité.
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Correctional facilities worldwide are important settings in
the campaign against HIV and hepatitis C virus (HCV)

because incarcerated individuals experience a disproportionate
number of these infections compared with the general popula-
tion (1,2). Persons admitted to correctional facilities often
have a history of injection drug use and high-risk sexual activity
(2-8), both of which are risk factors for HIV and HCV infec-
tion. Such risk behaviours often continue during incarceration
(9,10), along with other risk activities for potential disease
transmission such as tattooing (8). Because offenders may
enter the correctional system already infected, correctional
health care assumes the responsibility of caring for those
infected and preventing the transmission of disease to unin-
fected inmates. With most offenders eventually returning to
the community, the correctional setting also presents a critical
opportunity to identify infected persons and link these
inmates with community resources in preparation for their
release.

In 1999, the estimated Canadian rates of HIV and HCV
infection in the general population were 0.1% and 0.8%,
respectively (11,12). Approximately 34% of newly reported
HIV cases and 63% of newly reported HCV cases are attrib-
uted to injection drug use (11,12). Previous studies have indi-
cated that the prevalence of bloodborne infections among
prison inmates varies according to the number of incarcerated
injection drug users and the prevalence of risk behaviours in
prison such as needle and paraphernalia sharing (1,2,4,5,8).
Engaging in risk behaviours by inmates, in turn, are a function
of the frequency and history of incarceration, length of time
incarcerated, history of drug use and the availability of preven-
tion programs offered in prison (9,13,14).

To date, there are limited data regarding the burden of HIV
and HCV infection in Canadian correctional facilities. Better
knowledge about trends in testing and infection rates would
help formulate more novel approaches to preventing infection
transmission, and to planning programs for disease manage-
ment. To this end, the objective of the present study was to
investigate the system-wide patterns of testing and seropositiv-
ity for HIV and HCV infection among inmates of Canadian
federal penitentiaries.

METHODS
Study population 
The Correctional Service of Canada is the federal government
body responsible for administering correctional sentences of two
or more years. The 53 federal correctional facilities in five regions
across Canada include minimum, medium, maximum and multi-
level security institutions. The inmate population at any point in
time is variable because approximately 7000 offenders are admit-
ted and similar numbers are released or paroled each year. The res-
ident population at year-end represents the culmination of new
admissions and releases during the year and provides a reasonable
estimate of the total inmate population. For the present study, the
population at risk of infection was derived by taking into account
the following exclusions: female inmates housed in men only insti-
tutions, for whom surveillance data were unavailable (18% of
female inmate population); federal inmates residing in provincial
correctional facilities who are not enumerated by the Correctional
Service of Canada surveillance system; and offenders with docu-
mented HIV or HCV serostatus before entry. The exclusion crite-
ria are believed to have minimal impact on the results because a
representative sample of inmates is retained. Thus, the study

populations consisted of 12,426 (of 12,505) resident inmates on
December 31, 2002 and 7670 offenders newly admitted between
January 1, 2002 and December 31, 2002. 

HIV and HCV testing
Upon admission, at-risk offenders are offered informed, voluntary
testing for HIV and HCV as part of an initial health assessment.
Testing is also offered to inmates throughout their federal sentence
and is routinely performed when clinically indicated. HIV anti-
body testing is carried out using enzyme immunoassay and a con-
firmatory Western blot for positive tests. HCV antibody testing is
performed using enzyme immunoassay and positive tests are veri-
fied by confirmatory recombinant immunoblot assay. All tests are
accompanied by pre- and post-test counselling, client-centred
education on risk reduction, and appropriate treatment and care.

Data source
From January 2000, a system-wide surveillance system using stan-
dardized case definitions has been in place for monitoring HIV
and HCV. Monthly surveillance reports are submitted by institu-
tional health units, but unfortunatelt, do not currently differenti-
ate between acute and chronic cases of HCV infection, nor
between HIV and AIDS cases. The electronic surveillance data-
base was used to extract the aggregate number of new positive
antibody test results and total number of tests performed, stratified
by incarceration status (new admission or resident inmate); the
number of HIV- and HCV-positive inmates at admission; and the
number of HIV- and HCV-positive inmates who died or were
released during the study period.

Variables and analysis
Offenders were classified as either a new admission, if they were in
custody for less than six weeks, or as a resident inmate. The main
outcome measures were testing uptake and seropositivity for HIV
and HCV among new admissions and resident inmates. The test-
ing uptake rate was defined as the proportion of inmates who
underwent voluntary testing. The seropositivity rate refers to the
proportion of positive tests among those tested. The cumulative
number of seropositive tests minus the number of seropositive
inmate deaths and releases was used to calculate the seropreva-
lence rate (with 95% CI) at year-end. Testing uptake and seropos-
itivity rates were examined for different Correctional Service of
Canada regions and were compared according to sex using χ2 test
and Fisher’s exact test for counts less than five. All tests were two-
tailed and considered significant at P≤0.05.

RESULTS
Testing uptake and seropositivity for HIV
Overall, testing uptake rates for HIV were similar among new
admissions and resident inmates (30.1% versus 28.2%, respec-
tively). However, within each group, a higher proportion of
women than men underwent testing (Table 1). A significant
difference in testing uptake between female and male offenders
was observed at admission, where the proportion of women
accepting HIV testing was nearly double that of men.

Of the 27 inmates diagnosed with positive HIV test results
and reported during 2002, 15 (56%) were recorded among new
admissions. Seropositive tests among new admissions repre-
sented 0.7% of all newly admitted male and female offenders.
Seropositivity in resident inmates was lower than in new

De et al

Can J Infect Dis Med Microbiol Vol 15 No 4 July/August 2004222

de.qxd  8/6/2004  2:22 PM  Page 222



admissions and differed substantially between men and
women.

At year-end, HIV seroprevalence was estimated to be 2.0%,
with 3.7% of women and 1.9% of men reported as being HIV-
positive (Table 1). The proportion of HIV-positive inmates dif-
fered by region, ranging from 1.4% in the Ontario and
Atlantic regions to 2.8% in the Quebec region (Figure 1).

Testing uptake and seropositivity for HCV
The testing uptake rate for HCV was similar among new
admissions and resident inmates (30.1% versus 27.5%). While
a greater proportion of women than men accepted testing for
HCV at admission, a higher proportion of men were tested in
the resident population (Table 1).

During 2002, 483 new seropositive HCV cases were recorded,
53% of which were in resident inmates. Approximately 10% of
new admissions and 7% of resident inmates were HCV-
seropositive. Women represented a significantly higher propor-
tion of all positive HCV tests for new admissions than men.

The seroprevalence rate of HCV at year-end was 26.1%,
with a significantly higher prevalence rate among female
inmates than male inmates. The proportion of HCV-positive
inmates varied markedly by region, ranging from 18.1% in the
Quebec region to 37.1% in the Pacific region, taking into
account both sexes (Figure 1).

DISCUSSION
The relevance and need for expanding HIV and HCV testing
The voluntary nature of HIV and HCV testing in federal pris-
ons, coupled with the fact that not all inmates are indicated for
testing, partly accounts for the apparently low rates of testing
uptake. Suboptimal rates of testing in those at risk would sug-
gest that many potential HIV and HCV-infected inmates con-
tinue to be undetected and unexposed to treatment. An
effective testing program would allow inmates to determine

their infection status, while establishing their contact with
health care. Inmates who test negative can be encouraged to
practice preventive measures to remain virus-free, while those
found newly positive can receive early treatment and support.
Counselling for inmates during health care visits provides an
important opportunity to promote harm reduction practices to
individuals who may otherwise be elusive to health care serv-
ices in the community. In addition, exposure to health care
raises awareness of available prevention programs among
inmates within the correctional system and to usher soon-to-be
released inmates to community-based intervention programs.
The lengthier correctional sentences served in federal prisons
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TABLE 1
HIV and hepatitis C virus (HCV) testing uptake and seropositivity rates in federal correctional facilities in Canada, 2002

Men Women Total
n=7,285 new admissions n=385 new admissions n=7,670 new admissions

n=12,079 resident inmates n=347 resident inmates n=12,426 resident inmates

n % 95% CI n % 95% CI n % 95% CI P*

HIV

Antibody tests performed

New admissions† 2113 29.0 – 192 49.9 – 2305 30.1 – <0.0001

General population‡ 3392 28.1 – 108 31.1 – 3500 28.2 – 0.21

New seropositive tests

New admissions 9 0.4 – 6 3.1 – 15 0.7 – <0.0001

General population 11 0.3 – 1 0.9 – 12 0.3 – 0.31

Seroprevalence 235 1.9 1.7–2.2 13 3.7 2.2–6.3 248 2.0 1.8–2.3 0.02

HCV

Antibody tests performed

New admissions† 2121 29.1 – 186 48.3 – 2307 30.1 – <0.0001

General population‡ 3368 27.9 – 55 15.9 – 3423 27.5 – <0.0001

New seropositive tests

New admissions 192 9.1 – 34 18.3 – 226 9.8 – <0.0001

General population 254 7.5 – 3 5.5 – 257 7.5 – 0.80

Seroprevalence 3123 25.9 25.1–26.6 118 34.0 29.2–39.2 3241 26.1 25.3–26.9 0.0007

*P value associated with χ2 or Fisher’s exact test comparing male and female inmates; †New admissions comprise all new warrants of committal, recidivists,
revocations, transfers and exchanges of service with provincial and foreign correctional institutions; ‡Resident inmates include temporary detainees

Figure 1) Estimated prevalence proportion of HIV and hepatitis C virus
(HCV) among federal inmates, by administrative regions of the
Correctional Service of Canada, 2002
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compared with provincial short-stay prisons can provide the
additional benefit of not only initiating, but also maintaining,
treatment for HIV, HCV and opiate addiction.

The promotion of testing through special initiatives in dif-
ferent institutions may account for some variation observed
across regions. However, the majority of the discrepancy is
likely due to regional or institutional-level differences in the
emphasis placed on infection control, which, in turn, depends
on the regional prevalence of disease and risk for infection
among incarcerated persons.

Monitoring HIV and HCV seropositivity in inmates
Our findings are similar to seroprevalence estimates reported
in previous Canadian prison studies, in which rates have ranged
from 1% to 8% for HIV and 25% to 40% for HCV (15-21).
A recent review (22) of international prison literature shows
that the observed seroprevalence rates in the present study
are comparable for HCV but differ substantially for HIV in
relation to other countries. Differential infection rates of HIV
compared with HCV are accounted for by biological differ-
ences between the two viruses, such as higher transmissibility
and viability of HCV compared with HIV (23). The current
findings also highlight the variability in inmate seropositivity
for both HIV and HCV across regions in Canada, prompting a
need for differential approaches to address the regional differ-
ences in morbidity. Notwithstanding the direct relation of
infection rates to rates of testing uptake, this finding likely
reflects regional differences in disease prevalence in the com-
munity and, by consequence, in prisons.

In 2002, female inmates represented 3% of the federal
incarcerated population yet comprised 26% of all new seropos-
itive tests for HIV and nearly 8% for HCV. The high sero-
prevalence of HIV and HCV among women offenders
corroborates with previous findings (16,17). The risk profile of
incarcerated women described in other studies suggests that a
greater proportion of women than men are characterized by
injection drug use and prostitution before imprisonment
(6,16,17). However, as a result of more frequent contact with
health care services for routine gynecological care, women
offenders are afforded greater opportunities for disease testing
compared with their male counterparts. The differential fre-
quency of HIV and HCV testing between men and women in
the present study was particularly evident in testing uptake
upon admission. The higher rate of testing upon admission
compared with testing during later incarceration can help in
the identification of infection.

The high rates of prevalent infection identified upon
admission suggests that many newly diagnosed infections are
acquired before incarceration, rather than as a consequence of
differential testing uptake between new admissions and resi-
dent inmates. This hypothesis is supported by a review of pris-
ons in the United States (1) in which the authors posited that
most offenders enter the correctional system with existing HIV
infection and that prisons are unlikely to amplify the acquisi-
tion of infection. The contribution of incarceration to infec-
tion acquisition, whether from a current or previous sentence,
remains difficult to assess because recidivism is common and
the point of seroconversion cannot be accurately defined.
While the current study does not demonstrate that new infec-
tions are acquired in prison, it highlights the complexity of dis-
tinguishing between different sources of infection, particularly

when the period between exposure to a virus and seroconver-
sion encompasses time in the community and in prison.

Limitations
The findings in this study are subject to several limitations.
First, the inability to distinguish between first time and repeat
testers because the aggregate nature of the data could artificially
increase the observed testing uptake rate while lowering
seropositivity rates. However, the relatively short study period
of one year minimizes the possibility of duplicate testing.
Second, over the course of the study period, it is possible for an
inmate to be enumerated as part of both the new admission
and resident populations. This would overestimate the at-risk
resident population and lead to an underestimate of testing
and seropositivity rates for resident inmates. It is worthy to note
that the study population likely overestimates the population at
risk because some resident and newly admitted offenders would
not be recommended for HIV and HCV testing. Third, self-
selection factors can lead to biased testing patterns, whereby
those who refused testing may be more likely to test positive
than voluntary testers (24). In the absence of data on the
untested population, we are unable to comment on the extent
to which sampling bias may have affected our results. The find-
ings in this report are representative of inmates who have
come forward for testing. However, unlike many studies which
have examined samples of inmates in selected institutions, our
findings provide a system-wide depiction of HIV and HCV
rates in Canadian penitentiaries, albeit in a self-selected sub-
group of those incarcerated.

Implications
Despite the above limitations, the results have several implica-
tions for testing, provision of preventive services and monitor-
ing of bloodborne infections. Expanding diagnostic and
treatment services is merely a first step in addressing infectious
diseases in penitentiaries. A major challenge faced by correc-
tional health care providers is the need to balance individual
inmate rights with the health and safety of the wider inmate
population. Ensuring that services are provided in a confiden-
tial and reassuring environment can help encourage voluntary
testing and self-referral of contacts. The present study empha-
sizes efforts for detection of prevalent infection early in the
course of an inmate’s incarceration, a time when inmates may
be more willing to accept testing. Prevention programs can
benefit from closer integration with community-based organi-
zations and be better tailored to meet the unique needs of vul-
nerable groups such as women offenders. Efforts aimed at
reducing the impact of HIV infection must heed to all aspects
of potential HIV transmission, and not merely focus on drug
use. This includes an active campaign to reduce other sexually
transmitted infections along with the sexual transmission of
HIV. Such an effort would complement the existing array of
preventive strategies in federal penitentiaries, which include
ongoing education on infectious diseases for offenders and
staff, the availability of condoms and dental dams for the pre-
vention of sexually transmitted infections, immunization
against hepatitis A and B, the provision of disinfecting bleach,
and a methadone maintenance treatment program for opiate-
addicted inmates. A review of syringe exchange programs in
several European prisons has indicated the beneficial effects in
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reducing the harm associated with needle-sharing while pre-
venting new injection-associated infections (25). Data from
similar evaluations in Canada can provide a basis for the future
consideration of needle exchange strategies in federal peniten-
tiaries. With regard to disease monitoring, it will be important
to determine factors predicting the observed distribution of
infection in inmates. The continued evaluation of seropositivity
and testing uptake rates will allow correctional health care
workers to be alerted of deficiencies in existing prevention pro-
grams and to identify segments of the incarcerated population
in which promotion of testing for HIV and HCV can be
improved.

CONCLUSION
The relatively low testing uptake in an environment of high
seropositivity stresses the significance of monitoring trends
of HIV and HCV infection. Further investigation is needed
to assess the reasons for refusal of testing by inmates, the
contribution of various risk factors to patterns of testing
uptake and to seropositivity. A priority for the control of
HIV and HCV in federal inmates will be to broaden our
understanding of their epidemiology through more acute
surveillance. In turn, this approach can aid in evaluating
current and future strategies for inmate care and for harm
reduction within the prison environment.
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