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OF THE PREVALENCE OF HLV INFECTION

AND HEPATITIS C AMONG INMATES IN A CANADLkN
FEDERAL PENITENTIARY FOR WOMEN
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Mary Pearson, MD, CCFP; Sally Ford, MB, FRCPC; Perin Sankar-Mistry, DSc; Peter Connop, MB, ChB, FRCP

Objective: To determine the seroprevalence of HIV infection and hepatitis C among inmates of a federal
penitentiary for women.

Design: Voluntary, anonymous, linked, point-prevalence study involving testing of blood samples for
antibodies to HIV and hepatitis C virus.

Participants: All inmates of the multilevel security federal Prison for Women, Kingston, Ont., who volun-
teered to participate in the study. Inmates at this long-stay facility are from across Canada.

Outcome measure: Seroprevalence rate among participants of antibodies to HIV and hepatitis C virus.

Results: Of the 130 inmates available for study 1 1 3 (86.9%) agreed to donate a blood sample. One
woman (0.9%) was HIV positive; 45 (39.8%) were positive for hepatitis C antibody.

Conclusions: It is possible to obtain a high participation rate in a voluntary, anonymous, linked point-
prevalence study in a long-stay penitentiary. The HIV seroprevalence rate of 0.9% is lower than that
found in studies in provincial (short-stay) prisons. However, the high rate of antibodies to hepatitis C
suggests a significant level of risk behaviour, most likely injection drug use, and suggests the potential
for a rapid increase in the rate of HIV infection should the number of newly admitted HIV-positive in-

mates who use injection drugs rise.

Objectif: Determiner la seroprevalence de l'infection a VIH et de lhepatite C chez les detenues d'un
penitencier federal pour femmes.

Conception Etude volontaire, anonyme, liee, de prevalence ponctuelle comportant lanalyse de speci-
mens de sang pour le depistage d'anticorps du VIH et du virus de l'hepatite C.

Participantes Toutes les detenues de la Prison pour femmes de Kingston (Ont.), etablissement federal a

securite multiniveau, qui se sont portees volontaires pour participer ha lFtude. Les detenues de cet eta-
blissement de long sejour proviennent de toutes les regions du Canada.

Mesure des resultats Taux de seroprevalence, chez les participantes, des anticorps du VIH et du virus de
I'hepatite C.

Resultats Sur les 130 detenues disponibles pour l'etude, 1 13 (86,9 %) ont consenti a donner un specimen
de sang. Une femme (0,9 %) etait infectee par le VIH; 45 (39,8 %) etaient porteuses de l'anticorps de
Ihepatite C.

Conclusions :11 est possible d'obtenir un taux de participation eleve a une etude volontaire, anonyme, liee,
de prevalence ponctuelle dans un penitencier de long sejour. Le taux de seroprevalence du VIH, qui est

de 0,9 %, est inferieur a celui qu'on a trouve dans le cadre d'etudes effectuees dans des prisons provin-
ciales (court sejour). Le taux eleve d'anticorps de l'hepatite C indique toutefois un niveau important de
comportement 'a risque, fort probablement de consommation de drogues injectees, et que le taux d'in-
fection au VIH pourrait augmenter rapidement si le nombre de nouvelles detenues infectees par le VIH
qui s'injectent des drogues augmente.
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The prevalence rate of HIV infection in prisons is
higher than that in the general population and

seems to represent a concentration of people at high risk
of infection drawn most frequently from major urban
centres.' The prevalence rate among people entering
North American penitentiaries is thought to be about 10
times greater than the rate in the overall population.2
Little is known about the spread of HIV infection in
prisons, and although there was one report of a small
outbreak in a Scottish prison,3 there is as yet little direct
evidence of significant spread within prisons.

In North American prisons HIV seroprevalence stud-
ies have shown that in general the rate among female in-
mates is about twice that among male inmates, with con-
siderable regional variation in the United States4 and
fairly uniform rates in Canada (of around 1% among
men and 1.2% to 3.3% among women).5 Higher rates
were reported previously from Quebec provincial pris-
ons (3% among male volunteers8 and 7% among female
volunteers9), but these studies were conducted over a
long period and no details were given as to the propor-
tion of the total inmate population studied.

Most HIV seroprevalence studies in prisons have
looked at testing, both voluntary and involuntary, at the
time of entry and have been in short-stay institutions.
All such studies involving female inmates in Canada
have included women entering provincial prisons (where
sentences of less than 2 years are served [short-stay insti-
tutions]).57 There are no cross-sectional studies of an ex-
isting inmate population in a women's federal prison
(long-stay institution), although one such study was re-
ported involving male inmates.6 Furthermore, many
prison studies have been unlinked anonymous studies,
which raises ethical questions.

Some of the risk behaviours associated with HIV
transmission, most notably injection drug use, are also
linked to the transmission of hepatitis C. A seropreva-
lence study of hepatitis C in a federal prison in British
Columbia showed an infection rate of 25.5% among the
23% of inmates who volunteered a blood sample;lo this
high rate suggests that there is a significant problem
with hepatitis C in prisons.
We performed an anonymous, linked, point-prevalence

study of the seroprevalence of HIV infection and hepatitis
C in the federal Prison for Women, a multilevel security
facility in Kingston, Ont. Part of the impetus to perform
this study came from the inmates themselves, who were
concerned that several of them had HIV infection and
that injection equipment had been shared. Because of the
inherent difficulties in conducting such a study in a
prison, careful attention was paid in preparing the ground
work, some details of which are given in this article. The
women were aware of a similar study in the nearby

as a way to undergo anonymous testing for HIV infection
and hepatitis C, about which there was also concern.

METHODS

At the time of the study, there were 133 inmates in
the federal Prison for Women, Kingston, Ont., all serv-
ing sentences of more than 2 years. Table l shows their
demographic characteristics and sentences.

As in a previous study,6 a sample of blood was ob-
tained from each prisoner who volunteered to partici-
pate. Self-adhesive labels were printed with two identi-
cal, randomly generated, nonsequential numbers, one on
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each end. The tube was to be labelled with one half of
the label, and the other half was given to the prisoner,
who was told that her results, in a sealed envelope bear-
ing the number on the outside, would be supplied to her
only on presentation of the corresponding half of the
numbered label. This process ensured that the prisoner
would be the only one to know her test result.

Exploration of the study issues was carried out ini-
tially at meetings between the study team, an inmate
committee and the Peer Health Counselling Group. Fol-
lowing this, inmates were informed of the study method
and educated about HIV infection and hepatitis C. This
was carried out in a number of ways: presentations by
the study group and the Peer Health Counselling
Group; a presentation on the prison's closed-circuit tele-
vision of a film made by the Joyceville Penitentiary in-
mates of the study carried out in that prison; and the
distribution of suitable written materials. During the
consultations before the study, the inmates indicated
that they would not participate if any data regarding risk
behaviours were collected. Such risk behaviours as nee-
dle sharing are prohibited in prison, and the inmates felt
that the collection of this type of information might re-
sult in repercussions. Because of concerns that those who
volunteered for testing would be stigmatized by correc-
tions staff, all inmates were invited to come to the areas
where blood was being drawn and to enter a raffle re-
gardless of whether they were prepared to give a sample.
The inmates were informed that they had access to
counselling by independent counsellors after testing re-
gardless of the result of the test.

After the period of preparation the prison was closed
for a day Uune 30, 1994) to allow all interested inmates
to participate in the study. A team consisting of two ex-
perienced venesectionists, a physician, a social worker
and two workers from the Kingston AIDS Project col-
lected the blood samples. Results were distributed about
4 weeks later.

Blood samples were sent to the Public Health Labora-
tory Kingston, Kingston, Ont., for testing. Screening for
HIV antibodies was performed using the enzyme-linked
immunoassay (ELISA) (DETECT-HIV; BioChem Im-
munoSystemes Inc., Montreal); positive samples were
retested, and if positive again the result was confirmed
by an immunoblot test. Screening for hepatitis C anti-
bodies was performed by the Central Public Health Lab-
oratory, Toronto, using the Ortho 3.0 ELISA (Ortho Di-
agnostics, Markham, Ont.); samples with positive or
intermediate results were further tested using the third-
generation Organon Technika UBV HCV EIA (enzyme
immunoassay) (Akzo, Scarborough, Ont.) or the Chiron
RIBA HCV 3.0 assay (Ortho Diagnostics).

The study design was approved by the Ethics Review
Committee of the Queen's University Faculty of Medicine.

RESULTS

Of the 133 inmates 130 were present on the day of
the study; 3 were away on a day pass. In all, 1 13 (86.9%)
volunteered to donate a blood sample. The study team
was successful in obtaining a sample from all who volun-
teered.
One inmate was positive for HIV antibodies, for a

prevalence rate of 0.9%. Forty-five were positive for
hepatitis C antibodies, for a prevalence rate of 39.8%. Ten
(8.8%) of the inmates tested did not collect their results.

DISCUSSION

This is the first point-prevalence study in North
America of voluntary, anonymous, linked HIV and
hepatitis C antibody testing in an existing population of
inmates in a long-stay penitentiary for women. Most
studies so far have examined seroprevalence rates on en-
try to prison or in short-stay prisons.

Our study was unusual in that it was linked. Most
studies previously performed in Canada and many in the
United States have been anonymous and unlinked, and
therefore the subjects contribute to the study with no
benefits to themselves. Since positive results of HIV and
hepatitis C antibody testing have serious health conse-
quences for the subjects, their families and their associ-
ates, it is problematic to perform a study without giving
the subjects a chance to access the information obtained.
Anonymity was necessary because the inmates in our
study would not have agreed to participate if the test re-
sults were made available to the authorities.

Studies involving inmates in long-stay institutions are
difficult because a high level of trust has to be established
between the researchers and the inmates.' Inmates are
concerned about stigmatization if the seroprevalence rate
is high and are reluctant to give data regarding risk behav-
iours because almost all risk behaviours constitute institu-
tional offences. These issues are of somewhat less concern
to inmates in short-stay institutions; nevertheless, partici-
pation rates for HIV antibody testing in such prisons in
France and Scotland in which collection of data on risk
behaviours was attempted were only 65% and 75% re-
spectively.1 2 We did not attempt to assess risk behaviours
in our study population because the inmates were em-
phatic that they would not cooperate if we did so.

Our intensive education campaign and the reassur-
ance of confidentiality resulted in a very high volunteer
rate, a group of incarcerated women who received im-
portant information about their personal health and a
very constructive health promotion experience. Thus,
our study fully complied with the spirit and the letter of
the World Health Organization's recommendations for
research involving inmates.'3
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Volunteer bias has been recognized as a problem in
nonincarcerated populations. In prison studies in which
this was addressed directly with anonymous linked vol-
untary testing followed by mandatory testing, inmates in
high-risk groups were overrepresented among the volun-
teers,14'5 probably because anonymous linked studies of-
fer an opportunity to undergo anonymous testing. The
women in our study had manifested anxiety about their
HIV and hepatitis C status, and we feel that most of the
women at high risk took advantage of the opportunity
for testing.

Previous studies in Ontario6,7 and in other parts of
Canada' have shown the HIV prevalence rate to be
about 1% among male inmates and 1.2% to 3.3% among
female inmates. Most studies in the United States have
also shown a higher prevalence rate among female than
among male inmates.2 The low rate in the present study
may have been because our sample was relatively small
and because all of the HIV-positive inmates may not
have participated. A third possibility is that the higher
rates among women newly admitted to provincial insti-
tutions5'7 reflect and magnify the prevalence of HIV
seropositivity in the communities from which the wo-
men were drawn, probably by about lo-fold. Because
the incidence rate of HIV infection is increasing among
women 16 and it also appears to be on the rise among
people who use injection drugs in Canada's larger cities,
it is not surprising that the prevalence rate among newly
admitted inmates is higher than the rate in the relatively
static population of a long-stay penitentiary.

Results from Canadian studies579 have indicated that
injection drug use is the main risk factor among women
inmates. The risk of acquiring a bloodborne infection
through needle sharing depends on the prevalence of
the infection in the needle-sharing community. There-
fore, the low HIV prevalence rate in our study does not
indicate a low prevalence of needle sharing; rather, it re-
flects a low risk of needle sharing with an infected indi-
vidual. The hepatitis C prevalence rate of 40%, a cause
for concern in its own right, indicates a population with
significant risk behaviours, past or present. Because the
prevalence rate of hepatitis C in the community, as de-
termined from voluntary blood donations, is about
0.05%,'7 the rate we found in this long-stay penitentiary
raises a serious concern that risk behaviours are current,
a concern substantiated by our conversations with the
women themselves. Thus, if the number of HIV-positive
people who use injection drugs increases in the commu-
nity, and subsequently in prisons, a rapid increase in the
rate of HIV infection in prisons remains a threat.

Although the natural history of hepatitis C is still not
completely understood most cases are thought to be
bloodborne,'8 sexually transmitted infection being less
common.'9 It is currently believed that most infected peo-

ple will continue to carry the virus and that chronic hepati-
tis will develop in approximately 50%, its complications
causing considerable morbidity and mortality.20 It may take
up to 3 months for hepatitis C antibodies to become de-
tectable following infection. If there is significant spread
occurring in the prison some of the women may be
viremic but still have negative antibody test results; by test-
ing for antibodies alone we may have underestimated the
total number of cases of hepatitis C. Most of the women
who had a positive test result should be regarded as having
hepatitis C viremia. Thus, regardless of the implications for
HIV spread, the high rate of hepatitis C is of serious con-
cern, not only for the infected women in prison but also
for those in the communities into which they will be re-
leased. As we had promised before the study, we offered
nominal testing for hepatitis C to all the inmates, along
with further testing of liver function, detection of hepatitis
C viremia and treatment for those who were suitable. The
nominal screening is currently being done.
We cannot extrapolate our findings to all Canadian

federal penitentiaries; indeed, the study in British Co-
lumbia prisons showed a considerably lower rate of hep-
atitis C than ours, albeit in a smaller sample of male in-
mates.'0 However, those results and ours indicate an
urgency for dealing with the spread of bloodborne dis-
eases in prisons. The recent report by the Expert Com-
mittee on AIDS in Prisons (ECAP report), commissioned
by Correctional Service Canada,' provided some clear
recommendations of how to prevent HIV transmission
in prisons, equally applicable for preventing other
bloodborne diseases such as hepatitis C. In the long
term further studies of the natural history and modes of
spread of hepatitis C are required, but for now a window
of opportunity exists to prevent a rapid increase in the
spread of disease, such as has occurred in US prisons,
where HIV infection is now endemic. Full implementa-
tion of the ECAP recommendations is urgently required.

We thank Willi Gladu and Andrew Graham of Correctional Service
Canada for their support and encouragement; Donna Morrin, deputy
warden of the Prison for Women, Kingston, Ont., and her staff for al-
lowing us unhindered access to all parts of the prison and for responding
rapidly and positively to any problems we encountered; and Dr. Mar-
garet Fearon and the Virology Department of the Central Public Health
Laboratory, Toronto, for performing the hepatitis C antibody testing
and the confirmatory HIV antibody testing. We also thank the women
who volunteered to participate, without whose enthusiastic cooperation
this study would not have been possible.

This study was funded by a grant from Correctional Service Canada.

In June 1995 we performed a voluntary linked study of the sero-
prevalence rate of bepatitis C antibodies among the inmates at the
Joyceville- Penitentiary for men.2 Of the 592 inmates 408
(68.9%) volunteered to donate a blood sample; 114 (27.9%) bad
positive test results.
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1996 National Conference, Canadian Mental

Health Association, Ontario Division, 2301-180
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977-5580, ext. 16; fax 416 977-2264

Oct. 11-13, 1996: 4th World Biomedical Con-
ference of the Hellenic Diaspora

Nicosia, Cyprus
Pancyprian Medical Association, PO Box

1348, Nicosia, Cyprus; tel 011 357 2 367-401,
fax 011 357 2 367-016

Dec. 8-11, 1996: 2nd National Canadian Con-
ference on Immunization

Toronto
Mr. Chuck Schouwerwou, conference and

committee coordinator, Childhood Immunization
Division, Laboratory Centre for Disease Control,
PL # 0603E1, Tunney's Pasture, Ottawa ON
K1A OL2; fax 613 998-6413

Apr. 14-16, 1997: Community and Hospital In-

fection Control Association (Canada) National
Education Conference

Quebec
Mrs. Gerry Hansen, conference planner, PO

Box 46125, RPO Westdale, Winnipeg MB
R3R 3S3; tel 204 897-5990, fax 204 895-9595

Du 27 juill. au ler aout 1997: 16e Congres in-
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Congress Secretariat, IUNS '97, National Re-
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(sponsored by the International Labour Office
and organized by the Japanese National Orga-
nizing Committee in collaboration with the
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dustrial Safety and Health Association)

Kyoto, Japan
9th International Conference on Occupa-
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3453-8034

CAN MED ASSOC J * DEC. 1, 1995; 153 (11) 1609


