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The Surveillance and Risk Assessment Division of the Centre for Infectious Disease Prevention and Control, Public
Health Agency of Canada, is pleased to provide you with the November 2007 edition of HIV/AIDS Epi Updates.

The Centre conducts national surveillance and research on the epidemiology and laboratory science related to HIV/
AIDS and other sexually transmitted diseases. As part of this mandate, HIV/AIDS Epi Updates are compiled on an
annual basis to summarize recent trends and developments related to the HIV epidemic in Canada.

All Epi Updates are available at the address noted above and also at our Web site: http://www.phac-aspc.gc.ca/aids-
sida/publication/index.html. The HIV/AIDS Epi Updates are complementary to other Centre materials, which are
also available at the Web site.

Sincerely,

Chris Archibald MDCM, MHSc, FRCPC
Director
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National HIV Prevalence and
Incidence Estimates for 2005

Introduction

This Epi Update outlines the estimates of the total number of
Canadians who were living with HIV infection at the end of 2005
(prevalence) and the number of new HIV infections in 2005 (inci-
dence), as described in a recent CCDR report.1 Estimates pub-
lished in this report for the years before 2005 replace all previous
estimates that we have published concerning HIV prevalence and
incidence in Canada, because new data and methods have permit-
ted an improved analysis of the epidemic and more reliable esti-
mates. National estimates of HIV prevalence and incidence are an
integral part of the work carried out by the Centre for Infectious
Disease Prevention and Control (CIDPC). They are used as a tool
to monitor the HIV epidemic and to help evaluate and guide pre-
vention efforts, and they are part of ongoing risk assessment and
management work conducted by the Centre. These estimates in-
form the work that the Public Health Agency of Canada and other
federal departments perform under the Federal Initiative to Address
HIV/AIDS in Canada and will also be used to guide the activities of
all stakeholders in their common efforts to support Leading
Together: Canada Takes Action on HIV/AIDS. It is anticipated that
the next set of national HIV estimates will pertain to the year 2008
and will be produced during 2009.

Methods

Methods to estimate prevalence and incidence at the national level
are complex and contain a level of uncertainty.

We used multiple methods to estimate national HIV prevalence
and incidence in 2005, including the workbook method,2 an itera-
tive spreadsheet model,3 and two statistical modelling methods.4,5

The workbook method multiplies an estimated prevalence or inci-
dence rate by an estimated population size, the statistical models
back-calculate estimates of HIV incidence by relating the timing of
HIV positive testing with the timing of HIV infection and testing
behaviour, and the iterative spreadsheet model incorporates
elements of the other two methods.
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At a Glance

■ More Canadians are living with

HIV infection: an estimated

58,000 at the end of 2005

compared with 50,000 at the

end of 2002.

■ An estimated 2,300 to 4,500

new HIV infections occurred in

2005 compared with 2,100 to

4,000 in 2002.



The methods were used to generate separate estimates
of HIV prevalence and incidence in Ontario, Quebec,
British Columbia, and Alberta. These provinces to-
gether account for over 85% of the population of Can-
ada and over 95% of reported HIV and AIDS diagnoses.
Estimates were further subclassified according to the
following exposure categories:

■ men who have had sex with men (MSM)

■ people who inject drugs (IDU)

■ MSM-IDU

■ heterosexual/endemic (non-IDU heterosexual with
origin in a country where heterosexual sex is the
predominant mode of HIV transmission and HIV
prevalence is high, primarily countries in sub-Saha-
ran Africa and the Caribbean)6,7

■ heterosexual/non-endemic (heterosexual contact
with a person who is either HIV infected or at risk of
HIV, or heterosexual as the only identified risk)

■ other (recipients of blood transfusion or clotting
factor, perinatal and occupational transmission).

For some exposure category and province combina-
tions, the modelling methods were not able to produce
estimates, and in these cases surveillance data were
used to partition out the most likely distribution of the
provincial estimates among exposure categories. The
results of the different methods were averaged to ob-
tain prevalence and incidence estimates specific to ex-
posure category for each of the four provinces.

HIV prevalence and incidence estimates for the re-
mainder of Canada were extrapolated from these four
provinces using national HIV surveillance data. The
national surveillance data were obtained from the na-
tional HIV and AIDS surveillance reporting system6,7

with enhancements from two sources: the Laboratory
Enhancement Study in Ontario,8 which has more com-
plete information on exposure category of HIV cases,
and recently published9 and unpublished surveillance
data from Quebec on exposure category breakdown of
cases newly diagnosed with HIV during 2002 to 2005.

National estimates of HIV prevalence and incidence for
the years before 2005 were obtained using results from
modelling to describe the past distributions of HIV
prevalence and incidence relative to the 2005 estimate.
Bounds of uncertainty for the national HIV estimates
were developed on the basis of a conservative consider-
ation of results from a variety of scenarios.

Estimates of HIV prevalence and incidence among
women and Aboriginal persons were derived from the
overall estimates obtained from the distributions of re-
ported gender and Aboriginal status by exposure cate-
gory in the national HIV and AIDS surveillance data.

Results

Prevalence

Current estimates

More people are living with HIV infection (prevalent
infections). At the end of 2005, there were an esti-
mated 58,000 (48,000-68,000) people in Canada living
with HIV infection (including AIDS), which represents
an increase of about 16% from the point estimate of
50,000 at the end of 2002 (Table 1). In terms of expo-
sure category, these prevalent infections in 2005 com-
prised 29,600 MSM (51% of total), 9,860 IDU (17% of
total), 8,620 heterosexual/non-endemic (15% of total),
7,050 heterosexual/endemic (12% of total), 2,250
MSM-IDU (4% of total), and 400 attributed to other
exposures (< 1% of total) (Table 1).

Past trends

Prevalent infections (Figure 1) rose steadily during the
1980s, corresponding to the initial rise in HIV infec-
tion in the Canadian population, mainly among MSM.
This rise reached a plateau in the early to mid-1990s,
likely as a result of both increased mortality and effec-
tive prevention programs. Prevalent infections began
to rise again in the late 1990s because of new treat-
ments enabling individuals infected with HIV to live
longer and because of continuing new infections.

Incidence

Current estimates

The number of new HIV infections in Canada in 2005
did not decrease and may have increased slightly com-
pared with 2002. An estimated 2,300 to 4,500 new HIV
infections occurred in 2005 as compared with 2,100 to
4,000 in 2002 (Table 2). Examining the estimates by
exposure category, MSM continues to account for the
greatest number of new infections, 1,100 to 2,000
(45%) as compared with 900 to 1,700 (42%) in 2002
(Table 2). The number of new infections estimated
among IDU has decreased from a range of 400 to 700
(19%) in 2002 to 350 to 650 (14%) in 2005. For the
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heterosexual/non-endemic exposure category, the
range increased from 450 to 850 (21%) in 2002 to 550
to 950 (21%) in 2005.

Persons from HIV-endemic countries continue to be
over-represented in Canada’s HIV epidemic. New in-
fections attributed to the heterosexual/endemic expo-
sure category increased slightly from a range of 300 to
600 (15%) in 2002 to 400 to 700 (16%) in 2005, yet ac-
cording to the 2001 Census approximately 1.5% of the
Canadian population were born in an HIV-endemic
country.10 Therefore, the estimated infection rate
among individuals from HIV-endemic countries is at

least 12.6 times higher than among other Canadians.
With the current methods and available data, it is not
possible to differentiate infections acquired abroad
from those acquired in Canada. CIDPC is currently
collaborating with other government departments,
provincial/territorial partners, researchers, and com-
munity groups to develop methods and obtain data to
better understand the current status and trends of HIV
infection in this group.
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MSM MSM-IDU IDU
Heterosexual/
non-endemic

Heterosexual/
endemic Other Total*

2005 29,600
(24,000-
35,000)

2,250
(1,500-
3,000)

9,860
(7,800-
12,000)

8,620
(6,600-
10,600)

7,050
(5,200-
8,800)

400
(300-
500)

58,000
(48,000-
68,000)

2002 26,200
(21,000-
31,000)

1,900
(1,200-
2,600)

8,900
(7,200-
10,600)

6,950
(5,200-
8,800)

5,680
(4,000-
7,300)

350
(250-
450)

50,000
(41,000-
59,000)

MSM = men who have sex with men; IDU = people who inject drugs; Heterosexual/non-endemic = heterosexual contact with a
person who is either HIV infected or at risk of HIV, or heterosexual as the only identified risk; Heterosexual/endemic = origin in a
country where HIV is endemic; Other = recipients of blood transfusion or clotting factor, perinatal, and occupational transmission

* Totals were rounded to the nearest 1,000. Unrounded totals were 57,780 for 2005 and 49,980 for 2002, which were used to

compute percentages.

Table 1. Estimated number of prevalent HIV infections in Canada and associated ranges of uncertainty
at the end of 2005 and 2002 (point estimates and ranges are rounded), by exposure category
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Figure 1. Estimated number of prevalent HIV infections in Canada, including range of uncertainty,
by year



Past trends

The distribution of new HIV infections by exposure
category has changed since the beginning of the HIV
epidemic in Canada (Figure 2). The proportion of
MSM among new infections steadily declined until
1996 and has increased since then, whereas there was a
steady increase in the proportion of IDU among new
infections until 1996 and then a decrease. The propor-
tions of new infections attributed to the heterosexual/
endemic and non-endemic exposure categories have
increased steadily since the beginning of the epidemic.

Figure 3 presents the uncertainty range for estimated
HIV incidence over time. New infections peaked dur-
ing 1984-1985, and this was associated primarily with
the MSM population (Figure 2). The number of inci-
dent infections decreased steadily after 1985 until the
early 1990s and was followed by a slight secondary
peak during 1996 and 1997, which was associated with
high infection rates in the IDU population (Figure 2).
Incident infections may have increased somewhat
since the late 1990s, but there is a great deal of uncer-
tainty associated with recent incidence estimates and,
if present, this increase is much less than that seen in
the early 1980s. At any rate, it can be stated with more
certainty that the recent trend in incidence does not
appear to be decreasing.

In national HIV surveillance data, new positive HIV
test reports increased from the year 2001 to 2002 and
then changed very little over the period from 2002 to
2005.6,7 New diagnoses reported to CIDPC were 2,178
in 2001, 2,494 in 2002, 2,497 in 2003, 2,535 in 2004,
and 2,483 in 2005. Some, but likely not all, of this in-
crease between 2001 and subsequent years was due to
the new HIV testing policy for immigrants and refugees

implemented by Citizenship and Immigration Can-
ada11 on January 15, 2002.

Trends Among Women

At the end of 2005, there were an estimated 11,800
(10,000 to 13,500) women living with HIV (including
AIDS) in Canada, accounting for about 20% of the na-
tional total. This represents a 23% increase from the
9,600 estimated for 2002. There were 620 to 1,240 new
HIV infections among women in 2005, representing
27% of all new infections. For 2002, it was estimated
that 490 to 970 new HIV infections were among
women, accounting for about 24% of all new infec-
tions. With respect to exposure category, a slightly
higher proportion of new infections among women
were attributed to the heterosexual category in 2005
than in 2002 (76% versus 74% respectively). The re-
mainder of new infections among women were attrib-
uted to IDU.

Trends Among Aboriginal Persons

Aboriginal persons continue to be over-represented in
the HIV epidemic in Canada. They make up 3.3% of
the Canadian population,12 and yet an estimated 3,600
to 5,100 Aboriginal persons were living with HIV in
Canada in 2005, representing about 7.5% of all preva-
lent HIV infections. This is higher than the estimated
3,100 to 4,400 for 2002 but represents the same pro-
portion (7.5%). Approximately 200 to 400 of the new
HIV infections in 2002 and 2005 respectively occurred
in Aboriginal persons, which is about 10% of the total
for 2002 and 9% for 2005. Therefore, the overall infec-
tion rate among Aboriginal persons is about 2.8 times
higher than among non-Aboriginal persons. The distri-
bution of exposure category among newly infected Ab-
original persons in 2005 was 53% IDU, 33%

National HIV Prevalence and Incidence Estimates for 2005
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MSM MSM-IDU IDU
Heterosexual/
non-endemic

Heterosexual/
endemic Other* Total

2005 1,100-2,000 70-150 350-650 550-950 400-700 < 20 2,300-4,500

2002 900-1,700 60-120 400-700 450-850 300-600 < 20 2,100-4,000

MSM = men who have sex with men; IDU = people who inject drugs; Heterosexual/non-endemic = heterosexual contact with a
person who is either HIV infected or at risk of HIV, or heterosexual as the only identified risk; Heterosexual/endemic = origin in a
country where HIV is endemic; Other = recipients of blood transfusion or clotting factor, perinatal and occupational transmission

* New infections in the Other category are very few and are primarily due to perinatal transmission.

Table 2. Estimated ranges of uncertainty for number of incident HIV infections in Canada in 2005 and
2002 (ranges are rounded), by exposure category



heterosexual, 10% MSM, and 3% MSM-IDU, which is
unchanged from 2002.

The proportion of new HIV infections in 2005 due to
IDU among Aboriginal Canadians (53%) is much
higher than among all Canadians (14%). This high-
lights the uniqueness of the HIV epidemic among Ab-
original persons and underscores the complexity of
Canada’s HIV epidemic.

Undiagnosed HIV Infections: the Hidden
Epidemic

There have been 60,160 positive HIV tests reported to
CIDPC since testing began in November 1985 up to
December 31, 2005, which translates into about
62,800 after adjustment for underreporting and dupli-
cates. Of these, we further estimate that approximately
20,800 have died. Thus, 42,000 Canadians living with
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HIV infection in 2005 have received a diagnosis. Of the
estimated prevalent infections in 2005, about 15,800
(11,500 to 19,500) or 27% were unaware of their HIV
infection. This compares with an estimated 14,400
(10,700 to 17,900) or 29% who were living with and
unaware of their HIV infection in 2002.

The size of this group is especially difficult to estimate
because its members are “hidden” to the health care
and disease monitoring systems, since they are cur-
rently untested. It is important to reach this group, as
individuals with undiagnosed infection cannot take
advantage of available treatment strategies or appropri-
ate counselling to prevent the further spread of HIV.
Currently, it is not possible to further define this hid-
den group by exposure category or gender, but CIDPC
is working to address this issue. For example, among
AIDS cases in Canada, persons with a late HIV diagno-
sis are more likely to belong to a non-White ethnic
group and to have been infected by routes other than
MSM or IDU (such as by heterosexual activity).13 Such
information would assist in targeting programs to in-
crease awareness of the risk of HIV transmission and
improve access to and use of HIV testing.

Limitations

The 2005 estimates differ from previous years in that
more emphasis has been placed on a combination of
methods. However, the amount of data available was
not always sufficient for the modelling to estimate
exposure category specific numbers for all provinces;
in these cases, HIV and AIDS surveillance data were
used to extrapolate the additional numbers. The work-
book method was heavily dependent on the represen-
tativeness of available data and on the assumptions
made for groups when recent data were lacking.

Estimates for the Aboriginal subpopulation relied on
ethnic variables in the HIV and AIDS surveillance data
that are not completely reported at the national level.
Information on risk factors in surveillance data was
also incomplete, and this may have led to the
misclassification of some cases. Furthermore, insuffi-
cient information was available to distinguish infec-
tions acquired outside Canada from those acquired
within. Therefore, incidence as used in this report
refers to a new infection appearing in Canada, through
either transmission within Canada or the arrival of an
HIV-positive individual. CIDPC is currently working
with its partners to obtain data that would allow for the
separate modelling of domestically acquired infections

and the subsequent addition of newly arrived
infections to the estimates.

These national estimates do not necessarily reflect lo-
cal trends in HIV prevalence and incidence, neither do
they address all populations affected by the HIV/AIDS
epidemic in Canada (for example, prisoners), and the
estimates are not broken down by age.

Comments

The methods used to estimate HIV prevalence and in-
cidence made use of a wide variety of data. Additional
sources of surveillance data were available from On-
tario and Quebec that provided greater clarity to the
characteristics of the epidemic in these provinces. Sta-
tistical modelling methods were used for the first time,
making optimal use of the national HIV surveillance
data. For future estimates, we plan to make increased
use of tests to identify recent infections among diag-
nosed cases and to incorporate more results from tar-
geted studies in high-risk populations. Despite the
limitations noted, we believe this is a plausible picture
of the state of the epidemic in Canada.

Approximately 58,000 Canadians were estimated to be
living with HIV infection. This number will likely in-
crease as new infections continue and survival im-
proves due to new treatments, which will mean
increased future care requirements. An estimated
2,300 to 4,500 new infections occurred in Canada in
2005, slightly higher than was estimated for 2002.
However, the increase cannot be stated with certainty
because of the level of precision associated with the es-
timates; a firmer conclusion is that overall incidence is
not decreasing. This trend applies to the MSM, MSM-
IDU, and both heterosexual exposure categories, but
incidence in the IDU exposure category appears to be
decreasing.

This recent trend among MSM and MSM-IDU is associ-
ated with increases in risky sexual behaviour. The
causes of this increase are complex and may include
decision-making based on false assumptions about a
partner’s HIV status, dissatisfaction and difficulties
with condom use, feelings of marginalization, depres-
sion, and the choice to not use condoms as a gesture of
commitment to a partner. Additionally, increases in
risky sexual behaviour may be facilitated by the use of
recreational drugs and, among young MSM, the lack of
direct experience with AIDS cases. In the heterosexual
exposure category, the observed trend is likely a result
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of the general evolution and spread of the epidemic, as
well as a recent change in the Citizenship and Immi-
gration Canada policy on testing immigrants and refu-
gees,11 which has resulted in more diagnoses. The
decrease among IDU likely results, at least in part, from
effective prevention programming and shifting pat-
terns of drug injecting practices.

Aboriginal people and persons from HIV-endemic
countries continue to be over-represented in Canada’s
HIV epidemic. These findings highlight the need for
specific measures to address the unique aspects of the
HIV epidemic within certain subpopulations. For ex-
ample, IDU is the main HIV exposure category among
Aboriginal persons, and heterosexual activity is the
main risk for women and persons from HIV-endemic
countries. There also continues to be a sizeable num-
ber of people living with but unaware of their HIV in-
fection. Until these people are tested and their
infection diagnosed, they are unable to take advantage
of appropriate care and treatment services or to receive
counselling to prevent further spread of HIV.

To successfully control the HIV epidemic in Canada,
more effective strategies are needed to prevent new in-
fections and provide services for all of the vulnerable
populations identified in the Federal Initiative to Ad-
dress HIV/AIDS in Canada. In addition, there is an in-
creasing need to improve the availability and quality of
data to better understand and monitor the full scope of
the HIV epidemic in this country.
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Prevalent HIV Infections in Canada:
More Than a Quarter May Not Be Diagnosed

Introduction

This Epi Update presents the estimated number of Canadians who
were HIV infected but unaware of their infection at the end of
2005. It also summarizes available data on the characteristics of
persons tested for HIV in Canada. It is anticipated that the next set
of national HIV estimates, which will include an update to the esti-
mate of undiagnosed persons living with HIV, will pertain to the
year 2008 and will be produced during 2009.

HIV Testing in Canada

Knowledge of one’s HIV status can be useful for several reasons.
Counselling received at the time of HIV testing can provide critical
information about how to reduce the risk of HIV infection. If an in-
dividual is found to be HIV infected, consideration can be given to
starting antiretroviral therapy. In the case of pregnant women,
treatment can reduce the chances that the infant will be infected,
from 35%-40% to 2% or less.1

Canadians have had the opportunity to be tested for HIV infection
in Canada since the test became available in 1985. Individuals have
accessed HIV testing services through either coded or confidential
testing at a doctor’s office or clinic, or through anonymous testing
sites.

Positive HIV test report data are provided by all provinces and ter-
ritories in Canada to the Centre for Infectious Disease Prevention
and Control (CIDPC) and are presented in the most recent sur-
veillance report: HIV and AIDS in Canada: surveillance report to
December 31, 2006.2 The reports are based on non-nominal, confi-
dential HIV testing information, and duplicate tests for the same
individual are removed as much as possible. The removal of dupli-
cates is necessary to accurately reflect the annual number of new
HIV diagnoses. Duplicate removal rates vary by year, province, and
type of data (nominal, non-nominal, or anonymous), and in most
provinces the ability to remove duplicates has improved
significantly since 1995.
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HIV-infected but Unaware

It is important to note that data on positive HIV tests
represent only those who have tested positive for HIV
infection and do not represent all persons who have
been infected with HIV, as some who have been in-
fected have not yet come forward for testing.

CIDPC has recently published estimates of HIV preva-
lence in Canada to the end of 20053 (also see first Epi
Update in this series entitled National HIV Prevalence
and Incidence Estimates for 2005). It was estimated
that approximately 58,000 (48,000-68,000) Canadians
were living with HIV infection (including those living
with AIDS) at the end of 2005. This estimate of 58,000
is rounded to the nearest 1,000, but for the purposes of
calculating the undiagnosed portion the estimate was
rounded to the nearest 100 (i.e. 57,800). This number
includes those who are aware of their infection (have
had a positive HIV test) and those who are unaware of
their infection.

There have been 60,160 positive HIV tests reported to
CIDPC since testing began in November 1985 to De-
cember 31, 2005, which translates into about 62,800
after adjusting for underreporting and duplicates. Of
these, we further estimate that approximately 20,800
have died. Thus, 42,000 Canadians living with HIV in-
fection in 2005 have been given a diagnosis. The differ-
ence between the total number who were HIV infected
and alive at the end of 2005 (57,800 when rounded to
the nearest 100) and the number who were aware of
their HIV infection and alive at the end of 2005
(42,000) represents an estimate of the number of per-
sons unaware of their infection (not yet tested positive
for HIV) and alive. This difference is 15,800 (11,500-
19,500) or about 27% of the estimated number of
Canadians living with HIV infection at the end of 2005.
This compares with an estimated 14,400 (10,700-
17,900) or 29% who were living with and unaware of
their HIV infection at the end of 2002.

Targeted studies provide a direct measure of the propor-
tion of individuals whose HIV infection is undiagnosed
in various subpopulations. In the most recent phase of
the I-Track survey of people who inject drugs con-
ducted at selected centres across Canada (2003-2005),
22.9% reported that their HIV status was negative or
unknown, whereas blood testing indicated that they
were HIV positive (Surveillance and Risk Assessment
Division, CIDPC, I-Track unpublished data, April
2006). A targeted study involving MSM in Montreal

indicated that, in 2005, 23% of the men who tested
positive for HIV were unaware of their infection.4

These targeted populations are likely more aware of
their risks of infection and thus have higher rates of
testing and lower proportions of undiagnosed infec-
tion than other subpopulations.

Characteristics of Persons Tested
for HIV

A Canada-wide survey conducted in March 2003 of
randomly selected individuals above 15 years of age re-
vealed that just over one-quarter (27%) reported ever
having been tested for HIV, excluding testing for the
purposes of insurance, blood donation, and participa-
tion in research.5 In this survey, women were more
likely to have been tested than men (29% versus 24%),
and of those who reported having been tested 42% had
not been tested in the previous 2 years, 38% had been
tested once in the previous 2 years, and 18% had been
tested twice or more in the previous 2 years.

The figures from this 2003 survey show that a higher
proportion of individuals reported having been tested
as compared with the results of a Canada-wide survey
conducted in January 1997, when it was found that
18.6% of men and 16.2% of women aged 15 years and
older had been tested for HIV (excluding tests for blood
donation and insurance purposes).6,7 Of these, 39%
had been tested in the year before the survey, 57% in
the previous 2 years, and 43% had had their most recent
test more than 2 years before the survey. The results of
a 1996 survey showed that, taking into account ancil-
lary testing such as for blood donation or life insurance
purposes, 41% of men and 31% of women in Canada
had ever been tested for HIV.8

National surveys of the general population suggest that
those who report risk factors are more likely to be
tested:

■ Among heterosexuals, those with two or more part-
ners in the previous year were more likely to be
tested than those with one partner (50.5% versus
17.4%). Of those who reported having had a sexu-
ally transmitted infection (STI) in the previous 5
years, 58% had been tested compared with 17.4% of
those who did not report an STI.6,7 The percentage
of Canadians being tested is higher among individu-
als who report casual partners (45%); this percent-
age increases with the number of partners, from
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30% among those reporting one partner to 41%
among those reporting two partners and 51%
among those reporting three partners.5

■ For men, the testing rate was higher among those
who had sexual intercourse with men (MSM) (71%),
injected drugs (IDU) (62%), received blood or clot-
ting factor between 1978 and 1985 (27%), or had had
a partner with a risk factor (IDU, received blood or
clotting factor between 1978 and 1985, or came from
a country endemic for HIV) (30%).6,7 For women,
testing was higher among those who had received
blood or clotting factor between 1978 and 1985
(32%), had had a high-risk partner (38%), or had had
sexual intercourse with a man since 1978 (17%).8

■ Testing was highest among individuals aged 25 to
34 years. Even after all other risk factors are taken
into account, those aged 45 years and over were still
less likely to be tested than those younger than 45
years.6-8 In the survey conducted in March 2003,
Canadians aged 25-34 years and 35-44 years were
more likely to be tested (46% and 35% respec-
tively).5

■ Targeted studies have shown that a large proportion
of individuals in high-risk populations have been
tested for HIV, though it is possible that some were
tested for the purpose of participation in research.
Among MSM surveyed in British Columbia in 2002,
the proportion who reported ever having been
tested was 89%.9 This is higher than both the 65% of
MSM respondents in a national study in 1991 who
indicated that they had been tested for HIV10 and
the 78% of MSM who responded similarly in the On-
tario Men’s Survey in Ontario in 2002.11 In the On-
tario Men’s Survey, a majority of respondents
indicated that they had never been tested for HIV
because they considered themselves to be at low
risk of infection. In the I-Track survey of IDUs con-
ducted at selected centres across Canada in 2002-
03, 89.7% of IDU reported having been tested for
HIV.12

■ Although those reporting risk factors such as IDU,
multiple partners, or MSM are more likely to be
tested, a substantial proportion of individuals re-
porting risk factors have not been tested recently or
have not been tested at all. For example, in the 1997
survey, among those who reported having had more
than one partner in the previous year and not hav-

ing used condoms consistently, 53% of men and
38% of women had never been tested.5,6

Comment

Canadians with risk factors for HIV infection are more
likely to have been tested for HIV than those without
such risk factors. However, there is still a significant
proportion of persons with risk factors who have never
been tested for HIV. It has been estimated that approxi-
mately 15,800 people or 27% of the HIV-infected pop-
ulation are unaware that they are infected. More
information is needed about individuals who are at risk
of HIV but have not been tested. Given these data and
the fact that new treatments are available for HIV infec-
tion, it is more important than ever that all Canadians,
particularly those at highest risk of infection, be able to
access HIV testing.
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HIV Testing and Infection
Reporting in Canada

Introduction

There were 20,669 AIDS cases reported to the Public Health
Agency of Canada (PHAC) between 1979 and December 31, 2006,
and 62,561 positive HIV tests reported between 1985 and the end
of December 2006.1 The positive HIV test results reported to
PHAC are from people who test positive for HIV through nominal,
non-nominal, or anonymous testing in the provinces and territo-
ries and whose results are reported to PHAC by their respective
health authority or HIV testing laboratory.

This Epi Update summarizes the most current information on the
reporting of HIV infection in Canada, including the types of HIV
testing available and the year in which HIV infection reporting be-
came notifiable in each province and territory. A notifiable disease
is one that is considered to be of such importance to public health
that its occurrence is required to be reported to public health
authorities. (The terms “notifiable” and “reportable” are used inter-
changeably when discussing HIV/AIDS reporting in Canada.)

HIV Infection is Notifiable Across Canada

By 2003, positive HIV test results and AIDS diagnoses had been
designated as notifiable in all Canadian provinces and territories.
In most testing situations, laboratories and physicians are respon-
sible for reporting HIV infection, but this varies by province or
territory.

When HIV infection is notifiable, “nominal/name-based” or “non-
nominal/non-identifying” information about an individual who
tests positive for HIV infection is forwarded to provincial or terri-
torial public health officials. This includes demographic data, such
as the person’s age and gender, risks associated with the transmis-
sion of HIV, and laboratory data, such as the date of the person’s
first positive HIV test.

HIV infection is not legally notifiable at the national level, yet noti-
fication to PHAC is voluntarily undertaken by all provinces and
territories. Positive HIV test reports and reported AIDS cases are
provided non-nominally to PHAC.

HIV/AIDS Epi Update
Public Health Agency of Canada

www.phac-aspc.gc.ca/hast-vsmt/ NOVEMBER 2007

Public Health
Agency of Canada

Agence de la santé
publique du Canada

At a Glance

■ Nominal, non-nominal, and

anonymous HIV tests are available

in Canada.

■ Although anonymous testing may

encourage testing, it is not

available in all provinces and

territories.

■ HIV infection is notifiable in all

provinces and territories as of

May 1, 2003.



HIV testing patterns within the general population,
along with the profile of people being tested, are im-
portant for designing and targeting intervention pro-
grams2 and for developing a context for HIV/AIDS
surveillance data. In 2003, a general population survey
of 2,004 Canadians aged 15 years and older showed
that 29% of women and 24% of men had ever been
tested for HIV.3

Three Types of HIV Testing
Available in Canada

Canadians choosing to be tested for the presence of
HIV infection may have three different testing options,
depending on the province or territory in which testing
takes place: nominal, non-nominal, or anonymous.

Nominal/Name-based HIV Testing

■ May be carried out at numerous locations, includ-
ing clinics and offices of health care providers.

■ The person ordering the test knows the identity* of
the person being tested for HIV.

■ The HIV test is ordered using the name of the per-
son being tested.

■ Patient information is collected, such as age, gen-
der, city of residence, name of diagnosing health
care provider, country of birth, ethnicity, informa-
tion detailing the HIV-related risk factors of the per-
son being tested, and laboratory data. The amount
of information collected varies according to the
province/territory.

■ If the HIV test result is positive, the person ordering
the test is obligated by law to notify public health of-
ficials of the positive test result.

■ The test result is recorded in the health care record
of the person being tested.

Non-nominal/Non-identifying HIV Testing

■ Similar to nominal/name-based testing with one ex-
ception: the HIV test is ordered using a code or the
initials of the person being tested (not including the
full or partial name).

Anonymous Testing

■ Usually available at specialized clinics, organized
and supported by public health departments and by
some health care providers.

■ The person ordering the HIV test does not know the
identity of the person being tested for HIV.

■ The HIV test is carried out using a code. The person
ordering the HIV test and the laboratory carrying
out the testing on the blood sample do not know to
whom the code belongs.

■ Information such as age, gender, HIV-related risk
factors, and the ethnicity of the person being tested
for HIV may be collected during anonymous test-
ing, depending on the province or territory in which
the test is ordered or on the test site.

■ Test results are not recorded on the health care re-
cord of the person being tested. It is only the person
being tested who may subsequently decide to give
his or her name and include the HIV test result in
the medical record.

The types of available HIV testing services and HIV in-
fection reporting information across Canada are sum-
marized in Table 1.

Availability of Anonymous HIV
Testing (AHT) May Increase Testing

Information regarding the status of anonymous HIV
testing in Canada is summarized in Table 2.

As anonymous testing offers the highest degree of con-
fidentiality, it may encourage more people to come for-
ward for HIV testing and counselling.4

An evaluation study of AHT in Ontario suggested that
AHT provides testing to populations that are not other-
wise making use of it.5

In Ontario, more than 11,000 HIV tests were per-
formed anonymously in 2005. This represents 2.8% of
all HIV tests done that year.6

As of March 1995, Quebec reported that 3.6% of the
samples analysed by their laboratory were anonymous.
In 1997-98, this figure rose to 3.9%. Between 1994 and
1998, over 45% of the anonymous test users declared
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that the anonymity of the test was one of their primary
reasons for getting tested.7

Several studies in the United States have shown that
AHT programs encourage people to be tested for HIV
infection, especially those at high risk or those who
would not volunteer for testing under nominal/name-
based or non-nominal/non-identifying circum-
stances.8-10

Interviews of 835 patients with newly diagnosed AIDS
in the United States revealed that the availability of
anonymous testing was associated with testing closer
to the time of HIV infection and, thus, earlier access to
medical care.11

New Developments

New issues and developments related to HIV testing and
counselling have arisen in recent years. These include
rapid testing technologies; provider-initiated testing
and counselling; nucleic acid amplification testing; the
availability of home testing kits in the United States and
United Kingdom; and issues related to human rights,
surveillance, delivery of testing and counselling pro-
grams, and research.12,13 PHAC, in collaboration with
the Federal/Provincial/Territorial Advisory Committee
on HIV/AIDS and a pan-Canadian advisory committee,
is currently in the process of developing a Canadian
policy framework on HIV testing and counselling,
which will include the following components:
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Province/territory
Type of HIV

testing available

Year in which
HIV infection

became notifiable

Responsibility
for reporting of

HIV infection

Type of testing
reported to the

province/territory

British Columbia N, NN* 2003 L, P, RN** N, NN

Yukon N, NN 1995 L, P, RN N

Northwest Territories N, NN 1988 L, P, RN N

Nunavut N, NN 1999 L, P, RN N

Alberta N, NN,***A*** 1998 L, P N

Saskatchewan N, NN, A 1988 L, P, RN N, NN

Manitoba N, NN 1985 L, P N, NN

Ontario N, NN, A 1985 L, P, NP, MW, D N, NN§

Quebec N, NN, A 2002 L, P NN

New Brunswick N, NN, A 1985 L, P, RN N, NN

Nova Scotia N, NN, A 1985 L, P N, NN

Prince Edward Island N, NN 1988 L, P, RN N, NN

Newfoundland and Labrador N, NN, A‡ 1987 L, P, RN N

N = nominal/name-based NN = non-nominal/non-identifying
A = anonymous L = laboratory
P = physician RN = nurse
MW = midwife D = dentist

* In BC, follow-up and reporting of non-nominal tests is the same as for nominal tests. If a patient tests non-nominally, they remain

part of the non-nominal system.

** In BC, all positive cases are reported to HIV Surveillance/British Columbia Centre for Disease Control, which then reports the first

positive cases to designated nurses in the health service delivery area where the test was ordered.

*** All positive HIV tests are reported nominally.

§ In Ontario, data from positive HIV tests completed by means of anonymous HIV testing (AHT) are reported non-nominally at the

provincial level.

‡ If someone tests positive for HIV through AHT, that individual then becomes part of the nominal/name-based system, in which

counselling, follow-up care, and HIV data reporting are all done nominally.

Table 1. HIV testing and HIV reporting by province/territory



■ a review of current policies, guidelines, and prac-
tices on HIV testing;

■ an update of the 1995 Canadian Medical Associa-
tion/Canadian AIDS Society HIV testing and coun-
selling guidelines;

■ a discussion of testing issues related to the most
affected or hard-to-reach populations (e.g. gay men,
ethnocultural groups, pregnant women);

■ an update of the prevention and treatment issues
related to HIV testing;

■ the completion and publication of guidelines and
practices for occupational and non-occupational
post-exposure and pre-exposure prophylaxis; and

■ an assessment of the efficacy and effectiveness of the
policy framework in reaching the hidden epidemic
of individuals with undiagnosed HIV infection.12

In the evaluation and adoption of HIV testing and
counselling approaches entailed in this process it will
be critical to ensure that there is a balance between
human rights and public health best practices.13

Comment

HIV infection is legally notifiable in all provinces and
territories; however, each has a different practice for
reporting HIV infection. Legislation of HIV infection
reporting in all Canadian provinces and territories may
increase the number of test results received at PHAC. A
change to mandatory reporting of HIV infection in Al-
berta in 1998 resulted in a significant increase in HIV
tests among both men and women.14 As a result, hav-
ing HIV notifiable across Canada should allow for the
collection of more complete epidemiologic data and
more accurate and timely monitoring of the HIV
epidemic.

All provinces and territories in Canada offer at least
one of three forms of HIV testing: (1) nominal/name-
based, (2) non-nominal/non-identifying, and/or (3)
anonymous testing. At present, nominal/name-based
and non-nominal/non-identifying HIV testing are
widely available in Canada; however, anonymous HIV
testing is available in only seven provinces. Increased
availability and accessibility to different types of HIV
testing may allow individuals to choose the testing and
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Province/territory
Year in which AHT
became available

Number of
AHT sites

AHT data reported
to CIDPC

Counselling
services available

British Columbia � � � �

Yukon � � � �

Northwest Territories � � � �

Nunavut � � � �

Alberta 1992 3 Yes Yes

Saskatchewan 1993 3* Yes Yes

Manitoba � � � �

Ontario 1992 50 Yes Yes

Quebec 1987 +60+ No Yes

New Brunswick 1998 7** � Yes

Nova Scotia 1994 2 No Yes

Prince Edward Island � � � �

Newfoundland and Labrador†
� 12 Yes‡ Yes‡

* AHT is also available at other sexual health clinics upon request.

** Additional testing sites available in federal/provincial correctional facilities.

† AHT is available upon request but is not part of the official guidelines for the province.

‡ If someone tests positive for HIV infection through AHT, that individual then becomes part of the nominal/name-based system, in

which counselling, follow-up care, and HIV data reporting are all done nominally.

Table 2. Status of anonymous HIV testing (AHT) by province/territory



counselling environment in which they feel most com-
fortable, thereby encouraging more people to be tested
and facilitating the targeting of intervention and treat-
ment programs.15
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HIV/AIDS Among Youth in Canada

Introduction

HIV and AIDS surveillance data indicate that youth (defined here
as people aged 10 to 24 years) represent a small proportion of the
total number of reported HIV and AIDS cases in Canada. At a
global level, half of all new HIV infections worldwide are in young
people aged 15-24.1

Within the Canadian context, the time between age 10 and 24 is a
time of transition, and the individuals belonging to this age group
represent a variety of subpopulations, including pre-teens, teenag-
ers, and young adults. Combined, these groups make up an impor-
tant part of the population to target for public health education and
prevention activities.

In general, youth are vulnerable to HIV infection as a result of
many factors, including risky sexual behaviour, substance use (in-
cluding injecting drug use), and perceptions that HIV is not a
threat to them. To adequately profile HIV and AIDS in the youth
population it is necessary to supplement current Canadian HIV/
AIDS surveillance data with other relevant data sources, such as
health surveys, incidence/prevalence studies, and data on sexually
transmitted infections (STIs). This Epi Update provides the most
current HIV/AIDS surveillance data for Canadian youth as well as
information on those factors that put Canadian youth at risk of
infection with HIV and AIDS.

AIDS Data

As of December 31, 2006, there were 20,669 AIDS cases with infor-
mation about age reported to the Public Health Agency of Canada
(PHAC). Of these, 729 (3.5%) were among youth aged 10 to 24
years.2

As seen in Table 1, of the cumulative reported AIDS cases in youth
aged 10 to 19 years, almost two-thirds of cases were recipients of
blood or blood products. Among youth aged 20 to 24 years of age
with AIDS, roughly half the cases were attributed to men who have
sex with men (MSM) and 21.1% to heterosexual contact. Hetero-
sexual contact includes sexual contact with a person at risk of HIV,
origin from a country where HIV is endemic, and heterosexual
contact as the only identified risk.2
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HIV Testing Data2

Data received from provincial and territorial HIV test-
ing programs do not allow for the creation of the 10-24
age group. The closest age group that can be con-
structed for youth is 15 to 29.

As of December 31, 2006, there were 58,981 positive
HIV tests with information about age reported to
PHAC. Of these, 868 (1.5%) were among youth aged
15 to 19 years, and 14,911 (25.3%) were among indi-
viduals aged 20 to 29 years.

In 2006, females accounted for 40.9% of positive HIV
test reports among those aged 15 to 29 years (234/
572). When compared with other age groups, the pro-
portion of positive HIV test reports attributed to fe-
males is highest among youth. Women in other age
groups (i.e. 30-39, 40-49, and over 50) account for ap-
proximately 18% to 31% of positive HIV tests.

There were 27 reported HIV tests with known expo-
sure category for youth aged 15 to 19 in 2006. In these
reports, the most common risk factor category was
IDU (accounting for 12 reports) and MSM (five re-
ports), followed by recipient of clotting factor (four
reports).

In 2006, MSM, heterosexual contact, and injecting
drug use accounted for 36.6%, 22.8%, and 16.8% re-
spectively of reported positive HIV tests with known
exposure category among those aged 20 to 29 years.

A cumulative total of 577 positive HIV test reports had
been received by December 31, 2006, for individuals
less than 15 years of age. Of the 338 cases in this group
with known exposure category information, perinatal
transmission and exposure to infected blood or blood
products accounted for 70.4% of cases.

HIV Incidence and Prevalence
Among Youth

HIV prevalence and incidence information, in con-
junction with HIV/AIDS surveillance data, are more
useful than surveillance data alone for depicting the
current magnitude of the HIV epidemic in various pop-
ulation subgroups. To date, a small number of Cana-
dian studies have examined HIV prevalence or
incidence among youth, although most research has
involved higher-risk populations. A comprehensive in-
ventory of Canadian HIV incidence and prevalence
studies as they relate to young adults can be found in
the Surveillance and Risk Assessment Division publi-
cation Inventory of HIV Incidence and Prevalence Studies
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Table 1. Number of reported AIDS cases and exposure category distribution for individuals 10 to
24 years of age, in Canada, diagnosed up to December 31, 2006

Category

Age group

10-19 years 20-24 years

Number of cases 104 625

Percentage of all reported

AIDS cases

0.5% 3.0%

Number of cases with

exposure information

92 583

Percentage in each exposure category*

Exposure category 59.8% Blood and blood products 50.9% MSM

13.0% Heterosexual contact/endemic 21.1% Heterosexual contact/endemic

10.9% MSM 11.8% IDU

8.7% IDU 9.8% MSM/IDU

4.3% MSM/IDU 6.3% Blood and blood products

3.3% Other + perinatal 0% Other**

* Percentages based on the total number of cases minus those reports for which exposure category was unknown or “not

identified”. MSM = men who have sex with men, IDU = people who inject drugs.

** Mode of transmission is known but cannot be classified into any of the major exposure categories.



in Canada.3 The following list represents the highlights
of current incidence and prevalence data among youth:

■ I-Track is a second-generation surveillance system
of intravenous drug use that tracks HIV, hepatitis C,
and associated risk behaviours in urban and semi-
urban centres across Canada. Using I-Track data
collected between 2003 and 2005, the prevalence of
HIV among IDU aged 14 to 24 years was calculated
as 5.0%.4

■ In the Vancouver Injection Drug User Study
(VIDUS), the cumulative incidence rate of HIV
among IDU aged 24 years and younger after 36
months of follow-up was 11.1%.5

■ Young Aboriginal IDU in British Columbia (BC)
have been shown to have a high HIV prevalence
rate. Results from the Cedar Project, a prospective
study of Aboriginal youth aged 14 to 30 years in
Vancouver and Prince George, BC, found an HIV
prevalence in 2004 of 19.3% in Vancouver and 9.2%
in Prince George among Aboriginal youth who use
injection drugs.6 In a more recent analysis of the Ce-
dar Project data, the prevalence of HIV was signifi-
cantly higher among those who had been sexually
abused (13% vs. 4%, p < 0.001)7 and among female
participants (13% vs. 4%, p < 0.001).8

■ Similar results were found in VIDUS in a compari-
son of Aboriginal and non-Aboriginal youth (aged
24 years and younger). From 1996 to 2003, 20% of
Aboriginal youth and 7% of non-Aboriginal youth
tested positive at study enrolment. HIV incidence
density over the entire follow-up period for Aborigi-
nal and non-Aboriginal youth was 12.6 per 100 per-
son-years (PY) and 3.9 per 100 PY respectively. In a
multivariate analysis, factors independently associ-
ated with HIV seroconversion among the youth
were Aboriginal ethnicity (adjusted relative hazard
[ARH] = 2.5) and � 1 daily cocaine injection (ARH =
3.9).9

■ Further information from the VIDUS study pre-
sented in 2003 demonstrated a high prevalence of
HIV/hepatitis C (HCV) co-infection. A sample of
IDU aged 29 and under had a co-infection rate of
16%, a further 53% were solely HCV positive, and
3% were solely HIV positive.10

■ In the Montreal Street Youth Cohort study, partici-
pants between 14 and 25 years old have been ob-
served since January 1995. HIV prevalence at study

entry in the cohort was 1.4% (14 of 1,013 subjects).
HIV incidence up to September 2000 was 0.69 per
100 PY.9 Among MSM participating in the Montreal
Street Youth Cohort study in 2000 the prevalence of
HIV was 4.9%, and the incidence was 1.2 per 100
PY.11,12

■ A study focusing on MSM aged 16 to 30 (Omega
cohort in Montreal) found that in 2004 those MSM
under 30 years of age had a slightly higher incidence
rate, of 0.70 per 100 PY, compared with 0.57 per
100 PY for MSM aged 30 years and older.13

■ In Vancouver, the Vanguard study observes young
MSM (under 30 years of age) for HIV infection and
risk behaviours. Results published in 2003 showed
that the incidence of HIV was reported to be 1.9 per
100 PY.14

■ The Enhanced Surveillance of Canadian Street
Youth (E-SYS) is a national, multicentre, cross-sec-
tional surveillance system of street youth aged 15 to
24 years in Canada. Of the youth tested in 2001,
0.96% were HIV positive; in 2003, 0.66% were posi-
tive. The rates differed by age category (younger
youth 15-19 years, older youth 20-24 years): in
2001, most HIV infections among street youth were
seen in older youth (0.3% vs. 2.3% respectively). In
2003, all HIV infections were among older youth.15

Risk Behaviour Data Among Youth:
Findings from Two Canadian
Surveys

In 2005, the Canadian Association for Adolescent
Health (CAAH) and Ipsos conducted a national online
survey of adolescents aged 14 to 17. The sample of
1,171 adolescents was generated by Ipsos-Reid’s Cana-
dian Consumer Online Panel. The panel is made up of
150,000 randomly selected households, representing
Canada’s Internet population. Below are some key
findings from this survey.16

■ Twenty-seven percent reported being sexually ac-
tive.

■ Those who were sexually active had an average of
three sexual partners. As well, of the sexually active
adolescents, 24% did not use a condom the last time
they had sex; 38% engaged in casual sex; 16% re-
ported that their partner had other sexual partners
while dating them; and half the condom users re-
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ported never checking after sex to see whether their
condoms had remained intact.

■ Ninety percent of adolescents claimed to be very or
somewhat knowledgeable about sex and sexual
health. However, the survey found a number of mis-
conceptions regarding common STIs. For example,
only 21% knew that cancer was a possible conse-
quence of infection with human papillomavirus.

■ Almost two-thirds (62%) faced obstacles or barriers
in getting answers to their questions on sexual
health, such as their own discomfort in talking
about sexual health information.

In 2002, the Canadian Youth, Sexual Health and HIV/
AIDS Study (CYSHHAS) was conducted to provide a
contemporary picture of the sexual behaviour of ado-
lescents and to increase understanding of the factors
that contribute to their sexual health, with a focus on
HIV/AIDS. Administered in all provinces and territo-
ries (with the exception of Nunavut), the CYSHHAS
surveyed 11,074 students in grades 7, 9, and 11 (ap-
proximate ages 12, 14, and 16). This is the first Can-
ada-wide study to assess adolescent sexual health since
the Canada Youth and AIDS Study (CYAS) in 1989.17

The following information summarizes some key
findings from the CYSHHAS.

■ Almost one-quarter (23%) of grade 9 boys and 19%
of grade 9 girls reported having had vaginal sexual
intercourse. By grade 11, this figure had increased
to 40% of boys and 46% of girls.

■ When compared with the 1989 CYAS, the propor-
tion of students who had had sexual intercourse,
across all grade levels, had decreased.

■ Sexually active youth are using condoms, but the
proportion doing so decreases with increasing age.

■ A large proportion of grade 9 students (78%) re-
ported the use of contraception that included a con-
dom the last time they had sex. Among grade 11
students, this proportion decreased to 71%, the
most apparent decline occurring among females:
75% of grade 9 females reported using a contracep-
tive measure that included condoms, and 64% of
grade 11 females reported using such measures.

■ CYSHHAS students are generally knowledgeable
about transmission of and protection from HIV/
AIDS, but knowledge gains need to be made.

■ Most students were able to correctly identify the
means of transmission of HIV, such as sharing nee-
dles, having unprotected sexual intercourse, or hav-
ing multiple sexual partners, but were less
knowledgeable about the increased risk of transmis-
sion associated with men who have unprotected sex
with men.

■ Over two-thirds of grade 9 students and just under
half of grade 11 students thought that there is a vac-
cine available to prevent HIV/AIDS, and a substan-
tial number believed that HIV/AIDS can be cured if
treated early. Approximately two-thirds of grade 7
students, half of grade 9 students, and one-third of
grade 11 students did not know that there is no cure
for HIV/AIDS. These findings suggest that there
may be a false sense of complacency about the dis-
ease among today’s youth.

■ There have been few HIV/AIDS knowledge gains
since 1989.

The results of these surveys complement the HIV/AIDS
surveillance data presented in this Epi Update, since
positive HIV test reports and AIDS cases alone cannot
provide information about the behaviours that put
youth at risk of HIV. Limitations of the surveys must be
considered when interpreting the findings. The CAAH
survey represented a sample of youth who had Internet
access in their homes, and the CYSHHAS represented a
sample of youth who attend school across Canada.
These surveys cannot be generalized to high-risk
groups of youth who are less likely to have Internet
access or to attend school.

Behaviour Among Higher Risk
Populations: An Ongoing Concern

High-risk youth (such as street-involved youth) en-
gage in a variety of behaviours, such as sex trade in-
volvement, low rates of condom use, and injecting
drug use, that put them at increased risk of infection
with HIV/AIDS. There are a number of Canadian stud-
ies that provide information on HIV/AIDS prevalence
in high-risk youth and the behaviours that put this
population at risk of HIV/AIDS.

■ In the At-Risk Youth Study, a cohort study of street-
involved Vancouver youth who had used illegal
drugs, 6% of the study’s participants reported sex
trade work as a source of income, a behaviour ele-
vating their risk of contracting HIV.18
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■ In a 2001 study of young gay and bisexual men aged
15 to 30 in Vancouver, 16% of the study subjects re-
ported selling sex for money or drugs. HIV preva-
lence among those who had engaged in prostitution
was significantly higher than among those who had
not (7.3% vs. 1.1%), and incidence was higher as
well (4.7 per 100 PY vs. 0.9 per 100 PY).19

■ In an ongoing study of Montreal street youth, only
13.2% of participants reported always using con-
doms during vaginal intercourse, and only 32.4%
reported always using condoms during anal inter-
course.20 Of the 542 male participants recruited in
this study from 2001 to 2003, 27.7% reported in-
volvement in survival sex (prostitution). Of the
youth reporting anal sex with a male client, 26.7%
had unprotected anal sex. For all types of activities
(vaginal, oral, or anal sex), the proportions report-
ing unprotected sex were always higher with non-
commercial sexual partners.21

■ More than 95% of street youth surveyed by E-SYS
during the 1999 to 2003 cycles reported being sexu-
ally active. The average number of sexual partners
was 23 and 22 for male and female street youth re-
spectively. Roughly 50% of street youth reported
not using condoms at their last sexual encounter.15

Research reveals that levels of injecting drug use and
injecting risk behaviours among youth, particularly
those who are street-involved, require ongoing
assessment:

■ Data from a Montreal cohort study of street youth,
conducted between 2001 and 2005, were used to
examine factors contributing to drug initiation
among street youth. The incidence rate of drug in-
jecting was 4.8 per 100 PY. Predictors of initiation
into drug injection included daily alcohol use in the
previous month (adjusted hazard ratio [AHR] =
2.6), heroin (AHR = 4.2) and crack/cocaine (AHR =
2.3) use in the previous 6 months, and prostitution
(AHR = 3.1) in the previous 6 months. A high self-
efficacy score was found to have a protective effect
with regard to initiation into injection drug use.22

■ The At-Risk Youth Study, a cohort study of street-
involved Vancouver youth who had used illegal
drugs, was conducted between September 2005 and
2006. Forty-two percent of participants reported
having injected drugs. Factors and outcomes associ-
ated with injecting included age > 22 (adjusted odds
ratio [AOR] = 1.9); hepatitis C infection (AOR =

24.3); a history of sex work (AOR = 2.2); a history of
incarceration (AOR = 1.8); having dropped out of
high school (AOR = 1.7); downtown eastside resi-
dence (AOR = 1.6); and age > 15 years at first wit-
nessing a drug injection (AOR = 1.8).23 In this same
study, 21% of participants had either lent or bor-
rowed a syringe in the previous 6 months.24

■ In Vancouver, the Maka Project examined youth in-
volved in sex work and concluded that members of
this population were 4 times more likely (OR = 4.5)
than their adult counterparts to have borrowed
used syringes during the previous 6 months.25

■ In VIDUS, of those aged 29 years and younger at
baseline, 38% had initiated injection drug use at age
16 or younger. These young initiators were more
likely to be female (AOR = 1.63), to be involved in
sex work (AOR = 1.61), to engage in binge drug use
(AOR = 1.45), to have ever been in juvenile deten-
tion or jail (AOR = 1.78), and to be HIV positive
(OR = 2.6).26

■ In the Cedar Project in 2004, Aboriginal youth who
used injection drugs and were living in Prince
George were more likely to report daily use of co-
caine (60% vs. 42%; p = 0.052) and to borrow sy-
ringes (24% vs. 13%; p = 0.013) than Aboriginal
youth living in Vancouver.6

■ In 2003, 22.3% of youth recruited for E-SYS re-
ported that they had injected drugs in their lifetime,
and of these 31% reported borrowing injection
equipment from someone else.15

■ In data collected from 2003 to 2005 through I-
Track, 40.5% of IDU youth aged 14 to 24 years in-
jected themselves with used needles and 61.9% with
used equipment.4

Sexually Transmitted Infections: An
Indicator of Unprotected Sex

Risk data for youth demonstrate unprotected sexual
activity. The extent of this activity is further captured
in rates of chlamydia and gonorrhea. PHAC data show
that reported chlamydia cases are concentrated in the
under-30 population in both sexes. In 2004, this age
group accounted for over 80% of all reported
chlamydia cases. Similarly, young females (15-24
years) accounted for about 70% of all gonorrhea cases
reported in women in 2004, and while gonorrhea cases
were distributed across a wide range of ages among
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men those most affected were in the 20 to 29 year age
group.27

Comment

HIV/AIDS is affecting many subgroups of the Canadian
population, including youth. Although the limited
data available suggest that HIV prevalence is currently
low among youth, sexual risk behaviour and STI data
clearly indicate that the potential for HIV transmission
remains significant among young Canadians.

The finding from the CYSHHAS that a substantial
number of youth believe there is a vaccine to prevent
HIV/AIDS and that the disease can be cured if treated
early is worrisome. Such knowledge gaps need to be
addressed by public health education and prevention
programs.

More incidence and prevalence information as well as
trend data on HIV-related risk behaviours are needed
in order to guide and evaluate prevention programs for
young Canadians. Epidemiologic and behavioural data
for high-risk youth, such as street youth, are also
needed to assess fully the risk of HIV transmission in
Canada’s youth population.
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HIV/AIDS Among Women in Canada

Introduction

The recent face of the HIV/AIDS epidemic in Canada has changed
from what was seen in the early years — a disease that primarily
affected men who have sex with men (MSM) — to one that increas-
ingly affects other groups, including heterosexuals and people who
inject drugs (IDU). As a result, the number and percentage of
women living with HIV/AIDS are increasing. This report updates
the status of HIV and AIDS among adult women (15 years and
older) in Canada up to December 31, 2006.

AIDS Surveillance Data

In Canada, 20,426 cumulative AIDS cases in adults with reported
gender were reported to the Public Health Agency of Canada
(PHAC) up to December 31, 2006. Of these, 1,866 (9.1%) were
women. The proportion of all reported adult AIDS cases occurring
in women has increased over time, from 7.0% in the pre-1997
period to 24.2% in 2006.1

Of all cumulative reported AIDS cases in women up to December
31, 2006, 66.9 % were attributed to heterosexual contact,* 24.7%
to injecting drug use, and 8.4% to receipt of blood or blood prod-
ucts, occupational exposure, or “other.”1

AIDS has a significant impact on Aboriginal women. Between 1979
and 2006, of all AIDS cases reported with ethnic status information
females represented 26.5% of cases in Aboriginal persons and 9.1%
of cases in non-Aboriginal persons.2

HIV Surveillance Data

Data from provincial and territorial HIV testing programs indicate
that a total of 9,569 positive HIV test reports had been reported in
adult women up to December 31, 2006.1 This number does not in-
clude those who are infected with HIV but are unaware of their in-
fection or choose not to be tested.
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At a Glance

■ In Canada, a total of 1,866 AIDS

cases and 9,569 positive HIV tests

were reported in adult women up

to December 31, 2006.

■ Women represent an increasing

proportion of those with positive

HIV test reports in Canada and in

2006 accounted for 27.8% of such

reports.

■ Heterosexual contact and injecting

drug use are the two main risk

factors for HIV infection in women.

* Heterosexual category includes three subcategories: sexual contact with
a person who is either HIV infected or at increased risk of HIV infection,
origin from a country where HIV is endemic, and sex with a person of
the opposite sex as the only identified risk.



Women account for a growing proportion of positive
HIV tests reports in Canada. The proportion of females
has shown a steady rise over time, increasing from
11.3% of reports with known gender in the 1985-1996
period to 27.8% of adult positive HIV test reports in
2006.1

The proportion of positive HIV test reports accounted
for by women varies considerably by age and is highest
among young adults. Females continue to account for
a substantial proportion of positive HIV test reports in
the 15-29 year age group, representing 36% to 45% of
all tests among those with known age between 2001
and 2006 (Figure 1).

Among women, the primary exposure categories asso-
ciated with newly diagnosed HIV infection are hetero-
sexual contact and injecting drug use (Table 1). The
proportion of positive HIV test reports in women at-
tributed to heterosexual contact has increased over
time, from 47.9% for the 1985-2000 period to a peak of
65.6% in 2003 and 61.1% in 2006. The proportion at-
tributed to injecting drug use has decreased from the
1985-2000 period, when it accounted for 40.4% of all
positive test reports among women, to 30.7% in 2006
(Table 1).1 The issue of injecting drug use is discussed
in greater detail in the two chapters of this Epi Updates

publication entitled HIV/AIDS Among People Who In-
ject Drugs in Canada and Risk Behaviours Among
People Who Inject Drugs in Canada.

In the Canadian Aboriginal population affected by the
HIV epidemic, females account for almost half of posi-
tive test reports with ethnic status information. Data
reported between 1998 and 2006 demonstrate that fe-
males represented 48.1% of all positive HIV test re-
ports among Aboriginal persons versus 20.7% among
non-Aboriginal persons.2

HIV Prevalence and Incidence
Estimates Show That More Women
Are Living with HIV/AIDS

The national HIV prevalence (total number living with
HIV) estimates indicate that the number of women in
Canada living with HIV, including those with AIDS,
continues to grow. By the end of 2005, an estimated
11,800 (10,000-13,500) women were living with HIV,
accounting for about 20% of the national total.3 This
represents an increase of 23% from the 9,600 estimated
at the end of 2002.

Data from positive HIV test reports (as summarized in
the HIV Surveillance Data section) do not provide the
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complete picture of the annual number of new HIV in-
fections, since only a proportion of those newly in-
fected are tested in the same year. Furthermore, not all
HIV tests reported in a given year are from cases in-
fected in that year. The estimated number of new infec-
tions (incidence) among women has increased slightly
since 2002, when women accounted for 24% of new in-
fections. In 2005, women represented 27% of all new
HIV infections or an estimated 620 to 1,240 out of the
estimated total of 2,300 to 4,500 new infections in
Canada. With respect to the distribution of exposure
category among newly infected women, a slightly
higher proportion was attributed to the heterosexual
category in 2005 than in 2002 (76% vs. 74%, respec-
tively).3 The remainder of new infections among
women were attributed to injecting drug use.

HIV Among Pregnant Women and
Women of Childbearing Age

HIV testing during pregnancy is an option available to
women across Canada; however, physician guidelines
and/or recommendations encouraging informed deci-
sions regarding HIV testing during pregnancy vary by
province and territory. These are discussed in detail in
the Epi Update entitled Perinatal Transmission of HIV.

HIV prevalence studies involving pregnant women can
provide an important source of information on the
prevalence rate of HIV in the general heterosexual pop-
ulation. Prenatal seroprevalence studies in Canada re-
port estimated rates of HIV infection ranging from 2/
10,000 to 9/10,000 pregnant women.4-8

Anonymous, unlinked seroprevalence studies across
the country show that large metropolitan areas report
the highest rates of HIV infection among pregnant
women (4.7/10,000 for Vancouver vs. 3.4/10,000 for the
rest of British Columbia [BC] in 19949 and 15.3/10,000
for Montreal vs. 5.2/10,000 for the province of Quebec
in 199010). Even provinces without large metropolitan
areas have indicated significant rates (for example, 4.1/
10,000 in New Brunswick for 1994-9611). An ongoing
study of pregnant Aboriginal women in BC reported an
HIV prevalence rate of 31.3 per 10,000 pregnancies in
2000-2002 (JD Martin, Programs Medical Officer, Pa-
cific Region, First Nations and Inuit Health Branch,
Health Canada: personal communication).

The Alberta universal prenatal HIV screening program
reported an HIV infection rate of 33/10,000 pregnan-
cies in 2000.5 The HIV screening program employs an
“opt-out” approach, the intent being that HIV testing is
performed for all pregnant women unless the woman
specifically declines testing. The Alberta program has
achieved testing rates for HIV among pregnant women
of greater than 95% each year since 2000, the highest of
any program in North America.12

In Ontario, prenatal screening for HIV is carried out by
the Ministry of Health and Long-Term Care. A study of
pregnant women was conducted between January 1992
and September 2005. Overall, 259 pregnant women
tested HIV positive (3.7/10,000), and in 192 of these the
infection was newly diagnosed.13 A 2002 anonymous
seroprevalence study included 33,624 pregnancies
never tested for HIV: 21 were HIV positive, for a rate of
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Exposure category (%)

Year Heterosexual contact* Injecting drug use Blood and blood products

1985-2000 47.9 40.4 6.5

2001 63.9 31.1 1.4

2002 58.5 36.7 1.4

2003 65.6 25.5 2.6

2004 64.4 30.9 1.6

2005 57.3 35.1 2.3

2006 61.1 30.7 0.9

Total 53.4 37.0 4.6

* Heterosexual category includes three subcategories: sexual contact with a person who is either HIV infected or at increased risk of
* HIV infection, origin from a country where HIV is endemic, and sex with a member of the opposite sex as the only identified risk.

Table 1. Percentage of positive HIV tests among adult females by exposure category and year of test,
Canada, 1985-2006



6.2/10,000, as compared with 3.1/10,000 among
women who had previously been tested.13

The BC Centre for Disease Control conducted an anon-
ymous antenatal study to determine HIV seroprevalence
in BC in 2003. In 1992, the antenatal seroprevalence
there was 4.95/10,000 (95% confidence interval [CI]
2.5-9.4), and this had increased to 9.0/10,000 (95% CI
6.0-17.0) by 2003. During this same period, the number
of pregnancies managed at the provincial clinic for HIV-
positive women increased from 11 per annum to 27 per
annum.4

Risk Factors and Challenges

While HIV/AIDS affects both women and men, broad-
based social and economic conditions that fuel the
HIV/AIDS epidemic, such as poverty, marginalization,
gender power inequalities, and violence, increase the
vulnerability of women to HIV infection.14 Social in-
equalities lie at the heart of HIV risk for women,15 and
forces outside women’s control may reduce their abil-
ity to protect themselves against HIV infection.

Results from research carried out by the Cedar Project,
an observational study of Aboriginal youth (14-30 years
of age) in BC who use injection and/or non-injection
drugs, showed that, of 543 participants, 69% of females
and 31% of males reported previous sexual abuse. A his-
tory of sexual abuse was found to be associated with at-
tempted suicide (adjusted odds ratio [AOR]: 2.1, 95%
CI: 1.4-3.0) and receiving payment for sex (AOR: 3.7,
95% CI: 2.5-5.4). Participants who reported a history of
sexual abuse were almost three times more likely to be
HIV-positive than participants with no sexual abuse his-
tory (AOR: 2.8, 95% CI: 1.4-5.8).16

In another study from the Cedar Project, conducted be-
tween October 2003 and July 2005, a significantly higher
HIV prevalence was noted among female compared with
male Aboriginals (13.1% vs. 4.3%). The researchers note
that the higher prevalence among females was likely
accounted for by differences in drug use patterns, severity
of addiction, and sexual vulnerabilities.17

A study carried out in Toronto, Ontario, involving ado-
lescents in the child welfare system found that females,
but not males, who had experienced childhood sexual
abuse were more likely to subsequently engage in sex-
ual risk behaviours.18

Researchers with the Vancouver Injection Drug Users
Study (VIDUS) found that 72% of the 520 female IDU

in the study had worked as sex trade workers.19

Findings from Phase I of I-Track, an ongoing study in-
volving IDU in several sites across Canada, indicate
that approximately one-third of female IDU reported
engaging in sex trade work and, of these, 20% did not
always use condoms with their male client partners.
Approximately 29% of women reported that they never
used condoms with their casual partners, and condom
use was infrequent with regular partners.20 Male
clients may offer sex trade workers more money if they
perform sexual acts without condoms, and men may
threaten violence if sex trade workers or partners insist
on condom use. As noted by Zierler and Krieger,15

when women refrain from asking their male partner to
use a condom during sex because of fear of his reac-
tion, it is gender inequality that is driving their risk of
HIV infection.

An analysis of the VIDUS cohort by Spittal et al.21

found that requiring assistance with injecting drugs
was an independent predictor of HIV seroconversion
for women but not men. The authors explain this as a
consequence of an unequal distribution of power and
control in gender relations and note the challenge for
harm reduction initiatives presented by the lack of
control exercised by female IDU. They also noted that
between May 1996 and December 2000 the HIV inci-
dence rate among female IDU was approximately 40%
higher than among male IDU.

A previous history of injecting drug use is consistently
found more frequently among female than male in-
mates in federal and provincial prisons in Canada.22 It
has also been reported that during incarceration in Ca-
nadian federal prisons for women, one in four women
engages in unprotected sex, and one in five uses intra-
venous drugs.23 Of those federally incarcerated in Can-
ada, the prevalence of HIV infection in 2001 was 4.7%
among women and 1.7% among men.24

Comment

Women in Canada, especially IDU and women with
high-risk sexual partners, are increasingly becoming in-
fected with HIV, and women now account for more than
one-quarter of new positive HIV test reports. The chang-
ing face of HIV/AIDS in Canada necessitates that data on
the trends, risk factors, and geographic differences in
HIV/AIDS in Canadian women should be used to develop
and target gender-specific prevention and care initiatives
and programs. These programs should address both sex-
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ual and injecting risk behaviours, as well as the intersec-
tion between the two and the underlying factors that put
women at increased risk of HIV infection.
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HIV/AIDS Among
Older Canadians

Introduction

HIV/AIDS is generally believed to be a young person’s disease and,
consequently, little focus has been given to the issue of HIV/AIDS
in older Canadians. It should be noted that the age range for
“older” is subjective, and the lower age limit for this category in the
literature varies between 40 years and 55 years of age. For the
purpose of this Epi Update, older individuals will be defined as
those aged 50 years or older.

In this population it is important to consider that the HIV/AIDS
epidemic actually affects two groups: those who became infected at
the age of 50 years or older and those who were infected with HIV
at younger ages but are now living longer before progression to
AIDS. Throughout much of the Western world, access to highly
active antiretroviral therapy and other treatment options has
improved the likelihood of surviving into old age for people who
contract HIV, and this fact may contribute to a higher HIV preva-
lence in this population.1 Monitoring of HIV surveillance data in
this age group is necessary on an ongoing basis.

AIDS Case Report Data

As of December 31, 2006, 20,667 AIDS cases with age information
were reported to the Public Health Agency of Canada (PHAC). Of
these reports, 2,525 (12.2%) were among persons 50 years of age
or older.2

Figure 1 shows the number of reported AIDS cases and the propor-
tion among those aged 50 years or more. The overall trend is
toward an increase in the proportion of AIDS cases among older
Canadians with some year-to-year variability due to small
numbers.

An increasing trend has been observed in the United States,3 where
the proportion of new AIDS cases among individuals aged 50 years
or older increased over time to a high of approximately 14% in
1999. Mack and Ory3 suggest that this increase could be due to the
following factors: an actual increase in new AIDS cases, better case
reporting of the older population than earlier in the epidemic, or
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At a Glance

■ As of December 31, 2006, 12.2%

(2,525) of all reported AIDS cases

were persons 50 years of age or

older.

■ The proportion of annual positive

HIV test reports among those aged

50 years or older increased from

7.6% for the 1985-1998 period to a

high of 13.8% in 2006.

■ Sexual contact is the major risk

factor for HIV infection in older

Canadians. In 2006, the MSM

category accounted for 35.1% and

the heterosexual contact exposure

category for 31.6% of positive HIV

test reports in those 50 years of

age or older.

■ Men account for most of the

reported AIDS cases and positive

HIV test reports among older

Canadians: 90.3% and 82.4%,

respectively.
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delayed progression to AIDS because antiretroviral
therapy prolongs the period from HIV infection to
AIDS.

According to the Centers for Disease Control and Pre-
vention, the number of adults in the United States aged
50 years and older with HIV/AIDS increased from
65,655 cases in 2001 to 104,260 cases in 2004, an
increase of 59% in only 3 years.4

Table 1 shows the distribution of exposure categories
for all reported AIDS cases among older Canadians up
to December 31, 2006. Men who have sex with men
(MSM) made up the majority of reported cases among
those aged 50-59 years and 60 years and older.

The Changing AIDS Epidemic

Figure 2 displays the proportion of reported AIDS di-
agnoses by exposure category and year of diagnosis
among those aged 50 years or older. Although Quebec
AIDS data have not been available since June 30, 2003,
and Ontario AIDS data by exposure category have not
been available since June 30, 2005, the overall trends
show a decrease in the proportion of AIDS cases attrib-
uted to MSM and increases for both the heterosexual
contact and injecting drug use exposure categories.

Positive HIV Test Reports

Data from provincial and territorial HIV testing pro-
grams in Canada indicate that 5,275 positive HIV tests
with information on age were reported among persons
50 years or older up to December 31, 2006.2 The pro-
portion of annual positive HIV test reports in this age
group has risen from 7.6 % between 1985 and 1998 to a
high of 13.8% in 2006.

Table 2 summarizes the exposure categories associated
with positive HIV test reports in 2006 among adults 50
years or older. Approximately two-thirds of positive
HIV test reports in this age group with exposure cate-
gory information were attributable to MSM (35.1%)
and heterosexual contact (31.6%).

Men Account for Most of the AIDS
and HIV Cases Among Older
Canadians

Among those 50 years of age or older, men account for
the majority of positive HIV tests and AIDS cases re-
ported to PHAC. Of the 2,525 cumulative AIDS cases
with known age and gender, men accounted for 90.3%.
Of the cumulative positive HIV test reports with
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reported AIDS cases by year (1997-2006 )*

* Quebec AIDS data have not been available since June 30, 2003.



HIV/AIDS Among Older Canadians

Centre for Infectious Disease Prevention and Control – November 2007 HIV/AIDS Epi Updates

Table 1. Distribution of exposure categories among AIDS cases reported up to December 31, 2006, for
individuals 50 years of age or older in Canada

Age group

50-59 years � 60 years

Number of cases 1,852 673

Percentage of all reported AIDS cases 9.0 3.3

Number of cases with exposure information 1,659 594

Exposure category* Percentage in each exposure category**

MSM 67.4 50.7

MSM/IDU 2.4 0.7

IDU 5.8 2.2

Recipient of blood/blood products 5.3 15.8

Heterosexual contact 18.8 30.1

Occupational and Other 0.3 0.5

* As a result of recent changes in the reporting of AIDS cases in Ontario, exposure category was not available for cases reported

since June 30, 2005, and these cases were categorized as exposure category not reported. MSM = men who have sex with

men; IDU = people who inject drugs; heterosexual contact = sexual contact with a person infected with or at risk of HIV, origin

from a country where HIV is endemic, and heterosexual contact as the only identified risk; Other = mode of transmission is

known but cannot be classified into any of the major exposure categories.

** Percentages based on the total number of cases minus those reports for which exposure category was unknown or “not

identified”.
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known age and gender information, men accounted for
82.4% of the 5,275 reports.

In 2006, the gender distribution among those 50 years
of age or older (82.0% male) contrasted with that of
other age groups, in which men accounted for 58.7% of
positive HIV test reports in adults aged 15 to 29 years
and 69.0% in the 30-39 year age group. The over-
representation of men in the older age group means
that the observed trends in exposure category data (as
summarized in Figure 2) are largely influenced by the
male population. It also has implications for the ability
to conduct detailed monitoring of exposure category
information among older females because of sample
size.

More Information Needed: Older
Adults and Risk Behaviours, and
Knowledge of HIV/AIDS

Healthy sexual relationships continue to be an impor-
tant part of life for the majority of older adults. The

availability of sexual partners and health status may be
more important factors than age in determining sexual
activity.5

■ In a global study on sexual attitudes and behav-
iours, in which 1,000 Canadians aged 40-80 years
were polled, 76% reported having had sexual inter-
course in the previous 12 months; of these, 68%
reported having intercourse more than once per
week. 6

■ In another international study of adults aged 45
years and older (n = 1,384), 51.7% of men and
55.1% of women who reported having a sexual part-
ner (n = 949) revealed that they had had sexual
intercourse once per week or more during the previ-
ous 6 months.5

Although surveillance data for Canada suggest that
sexual contact is the major risk factor for HIV infection
among older adults, very little research has been con-
ducted on risky sexual behaviour in this group. How-
ever, some survey information is available:

■ In a 22-site survey of HIV-positive women in British
Columbia (BC) aged 45 years or older, 41% had
been sexually active in the previous 6 months. Of
these, however, only 28% reported that they always
used birth control, and only 13.2% chose birth con-
trol methods in order to prevent sexually transmit-
ted infections, including HIV.7

■ Table 3 shows selected sexual risk behaviours
among respondents aged 45 years and older com-
pared with those aged 20-44 years from the Cana-
dian HIV/AIDS Attitudinal Survey conducted in
2003.8 While sexual risk behaviours were report-
edly lower among older participants, they were not
insubstantial.

Because older adults have generally not been consid-
ered a vulnerable population, HIV prevention pro-
grams have not usually targeted this age group. As a
result, older adults may not be aware of HIV preven-
tion methods or of behaviours that put them at risk of
HIV infection:

■ In a US study9 of 514 women over the age of 50, re-
searchers found that although 84% of women cor-
rectly identified unprotected heterosexual sex as a
moderate- to high-risk activity, women frequently
answered questions related to the effectiveness of
condoms and abstinence incorrectly. Only 13%
identified condoms as very effective in the preven-
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Table 2. Distribution of exposure categories
among individuals in Canada aged
50 years or older with positive HIV
tests reported between January 1,
2006, and December 31, 2006

Age 50 and older

Number of cases 350

Number of cases with
exposure information 171

Exposure category*
Percentage in each

exposure category**

MSM 35.1

MSM/IDU 1.8

IDU 18.7

Recipients of blood/blood
products

2.9

Heterosexual contact 31.6

Occupational and other 9.9

* MSM = men who have sex with men; IDU = people who

inject drugs; heterosexual contact = origin in an HIV-

endemic country, sexual contact with a person infected or

at risk, or no identified risk other than heterosexual

contact; Other = mode of transmission is known but

cannot be classified into any of the major exposure

categories.

** Percentages based on total number of cases minus those

reports for which exposure category was unknown or

“not identified”.



tion of HIV, whereas 18% said they were not at all
effective. Almost half (44%) of the women said that
abstinence was not at all or somewhat effective.

■ In another US study,10 of women aged 58-93 years,
only 28% of those who had been sexually active in
the previous 10 years reported that they had used a
condom at their last sexual event. No married respon-
dents reported using a condom. African-American
women were more likely than white women to report
condom use, although the difference had only
borderline statistical significance (55.6% vs. 13.3%,
p = 0.06).

■ A 2003 survey of 2,004 Canadians aged 15 years and
over reported that seniors are generally misin-
formed about modes of HIV transmission. Twenty
percent of seniors cited a sneeze or a cough as a
likely transmission route. This same study also re-
ported that seniors perceive HIV/AIDS as being
mostly a gay person’s disease (35%), a Third World
disease (41%), and a drug users’ disease (29%).11

■ In a 1996 US-based study, 14.7% of the respondents
aged 50 to 64 years as compared with 6.3% of re-
spondents aged 18 to 49 years did not know
whether condoms were effective in preventing HIV
infection.12

Many sexually active older adults who are no longer
concerned with contraception may be less inclined to
use condoms. In addition, because of the thinning of
vaginal and anal membranes that occurs during the ag-
ing process, older adults may experience more tearing
during sexual contact, making them even more suscep-
tible to infection.4

Research about risk behaviours among older adults
who inject drugs tends to be sparse:

■ In a US study13 comparing 1,508 older drug users
(IDU and crack/cocaine smokers over 50 years of
age) with 1,515 younger drug users (50 years or
younger), older drug users were found to be less
likely to have had sex in the prior month, but those
who had had sex reported as much risky behaviour
as their younger counterparts. Older drug users
were found to be significantly less risky in their nee-
dle-sharing practices than younger drug users.

HIV Testing Patterns

■ In Canada, between 1996 and 2005 over 50% of re-
ported AIDS diagnoses in those aged over 45 years
were made within 12 months after the first HIV-
positive test.14

■ One US study conducted between 2002 and 2004
concluded that older patients were more likely to be
given a diagnosis during hospitalization and more
likely to have an AIDS diagnosis at the time HIV was
diagnosed. This suggests that older adults are less
likely to be tested for HIV as outpatients because
they have lower perceived risk of HIV infection by
both themselves and their health care providers.15

■ A study examining HIV testing behaviour among
clients at seven rural Aboriginal health and AIDS
service organizations in British Columbia found
that study participants over 40 years of age were sig-
nificantly less likely to undergo HIV testing than
younger participants.16

■ Two cross-sectional, general population surveys
conducted in 199617and 20038 demonstrate that
lifetime testing among those aged 55 years and older
is less than at other ages (Table 4). Nonetheless, it is
encouraging that between 1996 and 2003, overall
lifetime testing appeared to be increasing. It must be
noted, however, that although results from these
surveys have been weighted to reflect population
demographics, the differences in sampling method-
ologies between the two surveys may account for
some of the differences.
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Table 3. High-risk sexual behaviours among
Canadians aged 20-44 years compared
with those aged 45 years and over,
HIV/AIDS Attitudinal Survey 20038

Age category,
years

Never practise
safe sex†*

3+ sexual
partners

in previous
year**

20-44 19% 3%

45+ 15% 1%

* As a percentage of those whose sexual partner in the

previous 12 months was casual.

† Safe sex refers to sexual practices that lower the risk of

sexually transmitted infections, including HIV.

** As a percentage of those who were sexually active in the

previous 12 months.



Comment

The distribution of age among positive HIV tests and
AIDS cases reported to PHAC shows that there has
been a shift over time towards an older age group.
More epidemiologic and behavioural data are needed
to better understand the HIV/AIDS situation among
older adults in order to inform prevention and care
programs. Population-based surveys should continue
to include questions for all age groups regarding con-
dom use and number of sexual partners, as well as HIV
testing behaviours.

Attitudes and knowledge regarding HIV/AIDS should
be studied among those aged 50 years and older in or-
der to assess the potential misconceptions or knowl-
edge gaps that older adults may have with regard to
HIV transmission and prevention. Given that the main
risk factor for transmission of HIV among older adults
is sexual contact, research on the sexual risk behav-
iours of older Canadians needs to be supported.

As our society ages and persons with HIV/AIDS live
longer as a result of improved medical treatment, it is
likely that HIV/AIDS among older adults will become a
broader issue. While older adults have historically
been excluded from many aspects of HIV/AIDS policy
and programming, the available data show that this
should not be the case. The data presented here should
help dispel any assumption that older adults are not at
risk of HIV infection.
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Table 4. Lifetime testing for HIV

1996 National
Population

Health Survey17

2003 HIV/AIDS
Attitudinal

Survey8

Age category,
years

Percentage of lifetime
HIV testing

20-44 21.7 39.2

45-54 11.4 26.1

55-64 6.5 15.0

65+ 3.2 7.3
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Perinatal Transmission of HIV

Introduction
In the absence of any intervention, an estimated 15% to 30% of
women with HIV infection will transmit the infection during preg-
nancy and delivery, and 10% to 20% through breast milk, to their
newborn child.1 Transmission of HIV from an HIV-infected preg-
nant woman to her newborn child is known as either mother-to-
child, perinatal, or vertical HIV transmission. HIV infection of the
child can occur during gestation (in utero), during delivery (when
the fetus makes contact with maternal blood and mucosa in the
birth canal), or after delivery (through breast milk). In this Epi Up-
date, the status of perinatal HIV transmission in Canada and HIV
testing recommendations for pregnant women are discussed.

Positive HIV Test Reports
Between 1985 and the end of December 2006, there were 58,404
positive HIV tests among adults reported to the Public Health
Agency of Canada (PHAC), including 9,569 (16.8% of all records
with reported gender) among women. Of the adult women with
positive HIV test reports and reported age, 71.9% were between 15
and 39 years of age.2

HIV Infection Among Pregnant Women

HIV prevalence studies involving data from the testing of pregnant
women indicate rates for Canada that range from approximately 2
per 10,000 to 9 per 10,000 pregnant women, although rates are not
available for all provinces/territories, and data for some provinces
have not been updated for more than 10 years. Rates for selected
provinces are illustrated in Table 1.
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At a Glance

■ The HIV prevalence rate among

pregnant women in Canada

between 1994 and 2006 ranged

from approximately 2 per 10,000 to

9 per 10,000.

■ The use of antiretroviral therapy by

HIV-positive pregnant women is

increasing.

■ Antiretroviral therapy is effective in

reducing the risk of mother-to-

child transmission of HIV.

■ All women should have access to

prenatal care that includes an offer

of HIV testing.

Table 1. HIV prevalence among pregnant women in Canada

Province
HIV prevalence/

10,000 pregnant women Year

British Columbia 9.0 20033

Alberta 3.3 20004

Manitoba 3.2 1994-19955

Ontario 2.3 20066

Quebec 5.2 19907



In Ontario, a total of 105 infants born between 1984
and 2001 were confirmed as being HIV infected.
Almost 56% of the HIV-positive mothers reported that
their risk factor for HIV infection was being from an
HIV-endemic country (a country in which the pre-
dominant means of HIV transmission is heterosexual
contact). Another 32% reported non-endemic hetero-
sexual contact, and 9% reported injecting drug use.8

In Quebec, between July 1997 and June 2001, nearly
60% of the 209 HIV-infected pregnant women were
born in an HIV-endemic country. Of these women, 73
(34.9%) were African and 52 (24.9%) were Haitian.9

A study in British Columbia (BC) conducted between
2000 and 2003, in which blood samples from 5,242
pregnant Aboriginal women were tested for HIV,
found seven times as many HIV-positive women as
would be expected in the general population.10

Transmission of HIV from Mother
to Infant

According to the Canadian Pediatric AIDS Research
Group (CPARG), the annual number of perinatally
HIV-exposed infants increased from a range of about
50 to 70 per year in the early 1990s to 192 in 2006 (Fig-

ure 1).2 Of the reported 2,358 infants who were
perinatally exposed to HIV between 1984 and 2006,
492 have been confirmed as infected. An additional 73
have an infection status that has not been confirmed
(this includes indeterminate serostatus, died or lost to
follow-up). The remaining 1,793 infants have been
confirmed as not infected with HIV.

The Canadian Perinatal HIV Surveillance Project
(CPHSP), an initiative of CPARG, has collected data
since 1990 on children born to HIV-positive women.
Among 426 HIV-positive children followed since
1990, 69 died of AIDS, 16 died of non-HIV-related
causes, and 46 were lost to follow-up. No child has
died of HIV-related causes since 2000. The median age
of the 295 HIV-positive children currently in care is
11.9 years (range: 1.1-22.6 years).11

Data from CPHSP also demonstrate that while the
number of HIV-positive children seen during the
2000-2005 period has decreased compared with 1994-
1999 (106 versus 185), an increasing proportion were
born in HIV-endemic countries (41.5% versus
17.3%).11

In the United States, the estimated number of infants
born with HIV decreased from 1,650 in 1991 to fewer
than 240 in 2005.12
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Figure 1. Reported number of infants perinatally exposed to HIV, number of pregnant women
receiving antiretroviral therapy (ART), and the number of infants with confirmed HIV infection,
1997-2006



Provincial/Territorial Prenatal
HIV Screening Recommendations

In all Canadian provinces and territories, HIV testing
of pregnant women remains ultimately the choice of
the woman, although jurisdictions differ in their pre-
natal testing approaches. In some provinces and terri-
tories, women must specifically consent to be tested for
HIV (“opt-in” testing), whereas in others they are auto-
matically tested unless they specifically ask not to be
(“opt-out” testing). Guidelines and/or recommenda-
tions for HIV testing of pregnant women have been de-
veloped in each province and territory to encourage
informed decision-making. A summary of the various

prenatal HIV testing approaches in Canada is provided
in Table 2.

A 2-year chart review of pregnant women, which began
8 months after universal prenatal counselling and ver-
tical transmission guidelines were put into place in
Ontario, indicated that perinatal transmission was
continuing. As a result, the study authors concluded
that existing guidelines were not being fully adopted
and suggested that to further decrease perinatal trans-
mission, Ontario should include HIV testing as a rou-
tine prenatal test under an opt-out strategy, ensuring
that women are advised that they may refuse testing.13
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Table 2. Prenatal HIV testing approaches across Canada and year of implementation/
recommendation*

Province/territory Testing approach Year

British Columbia HIV testing is offered as part of routine prenatal care with informed consent and
pre- and post-test counselling.

1994

Yukon HIV testing of pregnant women is strongly recommended and testing of sex
partner is also encouraged.

1994

Northwest Territories Prenatal HIV testing was introduced in 1993 as an opt-in program, and in 1998
became integrated with routine prenatal care, although women have the
opportunity to opt out and decline testing.

1993,
revised 1998

Nunavut** Same policy as Northwest Territories 1999

Alberta HIV screening is part of routine prenatal blood tests for all women in Alberta, and
HIV testing is done unless the woman declines to be tested (opt-out policy).

1998

Saskatchewan Consent is obtained before any testing is done and appropriate pre- and post-test
counselling are provided.

1999

Manitoba The current practice in Manitoba is to offer prenatal HIV antibody testing as an opt-
out policy. HIV antibody testing may be offered to pregnant clients nominally or
non-nominally by medical doctors, extended practice nurses or midwives.

2002

Ontario It is recommended that health care professionals offer HIV testing to all pregnant
women as part of prenatal care, with informed consent and appropriate pre- and
post-test counselling.

1998

Quebec HIV screening is part of routine prenatal blood tests for all women, and HIV testing
is done unless the woman declines to be tested.

2002

New Brunswick Physicians are to routinely encourage all pregnant women to be tested for HIV
with appropriate pre- and post-test counselling and informed consent.

1999

Pregnant women can opt out of HIV screening if they wish. 2005

Nova Scotia HIV testing is offered to all pregnant women with the other prenatal tests in the
first trimester. Women who decline testing in the first trimester or who are known
to engage in high-risk activities are to be offered testing again during the latter
stages of pregnancy.

1998

Prince Edward Island HIV testing is recommended for all pregnant women and is offered at the first
prenatal visit.

1999

Newfoundland and
Labrador

HIV testing is part of routine prenatal screening and is done unless the woman
declines.

1997

*As supplied by provincial/territorial HIV/AIDS data coordinators.

**Nunavut became a new territory in April 1999 after separating from the Northwest Territories.



More recently, a clinical study in Toronto reported that
HIV testing acceptance rates are influenced by the
screening strategy used. The authors found that by us-
ing an opt-out strategy in their clinic, testing accep-
tance rates were higher than the provincial average.
The authors recommend that an opt-out strategy be
considered in all jurisdictions.14

A study of HIV screening in Nova Scotia revealed that a
substantial proportion of women are still not receiving
testing. The prenatal testing rate for HIV in Nova Sco-
tia is comparable with that of other provinces that use
an opt-in approach but is lower than in provinces that
use an opt-out approach. Ontario and BC both use an
opt-in approach and have reported testing rates of 72%
and 76%, respectively. Alberta and Newfoundland
have adopted an opt-out approach and have much
higher testing rates, at 98% and 94%, respectively.15

Canadian Women Can Access
Prenatal HIV Screening Programs

Data from prenatal HIV screening programs can pro-
vide important information on the effectiveness of pre-
natal HIV screening recommendations. Data from
several provinces are provided below.

BC: In 1995, about 55% of pregnant women in BC were
tested for HIV. This percentage was estimated to be up
to 80% in 1999, 60% through routine prenatal testing
and 20% through groups identified as being at high
risk. Between October 1, 2003, and October 31, 2004,
83% of pregnant women in BC for whom prenatal
blood work was carried out had an HIV test as part of
that testing (Elsie Wong, BC Field Surveillance Officer,
Public Health Agency of Canada: personal
communication, April 2006).

Alberta: The vast majority of pregnant women in Al-
berta are receiving HIV testing as part of prenatal care.
The Alberta Provincial Laboratory for Public Health re-
ports that 4.1% of all specimens submitted for prenatal
screening in 2003 were not tested for HIV because the
woman had opted-out of HIV screening. This propor-
tion decreased to 3.6% in 2004 and 3.5% in 2005 (Dr.
Bonita Lee, Alberta Provincial Laboratory for Public
Health: personal communication, April 2006). A retro-
spective analysis of births to 115 HIV-positive women
in northern Alberta between 1999 and 2006 found that
in 55 of the women HIV had been newly diagnosed
during routine prenatal screening.16

Manitoba: As of January 2005, approximately 60% of
women seeking prenatal care in Manitoba were tested
for HIV (Trina Larsen, Manitoba Health: personal
communication, January 2005). Manitoba Health is
evaluating the introduction of the opt-out testing pol-
icy and the impact it has had on testing pregnant
women for HIV.

Ontario: HIV testing of pregnant women gradually in-
creased from 46.4% in 1999 (40.6% during the preg-
nancy and 5.8% previously) to 93.4% during 2006
(88.6% during the pregnancy and 4.8% previously).6

Quebec: A recent study examined changes in medical
practice regarding prenatal HIV testing in Ste-Justine
Hospital, the referral centre for the province of Que-
bec, after the 1997 implementation of the HIV screen-
ing strategy during pregnancy. The program consists
of universal counselling and offers HIV testing to all
pregnant women. The study found that the percentage
of HIV tests offered to pregnant women was 61.8% in
2001.9 Of the 58 HIV-positive pregnant women seen at
this hospital in 2002, 33 were given a diagnosis of HIV
before pregnancy and 20 during pregnancy.17 In the
first 6 months of 2003, 47 HIV-positive pregnant
women were seen at Ste-Justine Hospital: eight women
had received an HIV diagnosis before their pregnancy
and 39 during pregnancy.17

Newfoundland and Labrador: Since the 1997 imple-
mentation of Newfoundland and Labrador’s policy of
testing pregnant women unless the woman declines,
94% of all pregnant women have been tested. The last
case of perinatal transmission was reported in 1998
(Cathy O’Keefe, Department of Health and Commu-
nity Services: personal communication, April 2006).

Northwest Territories: The opt-out program in the
NWT was assessed in 2001, 2002, and 2003. In 2001,
one community did not screen all patients because of
misinterpretation of the opt-out process. There is no
evidence that prenatal women are declining HIV test-
ing. Since 2002, all prenatal women have been
screened for HIV (Wanda White, Health and Social
Services: personal communication, April 2006).
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Antiretroviral Treatment Can
Reduce the Likelihood of
Transmission of HIV from Mother
to Infant during Pregnancy

The introduction of antiretroviral therapy (ART) for
pregnant women has markedly improved the likeli-
hood of success in preventing the transmission of HIV
from mother to child.

The CPARG data displayed earlier in Figure 1 demon-
strate that as more women receive ART, fewer children
become infected with HIV. In fact, the proportion of
pregnant women in Canada receiving ART has in-
creased steadily in the last 10 years, from 60% in 1997
to 89% in 2006. Meanwhile, the HIV infection rate of
perinatally HIV-exposed infants has decreased signifi-
cantly over time, from 22% in 1997 to 3% in 2006.2

CPHSP data also indicate that from 1990 to 2005, of
cases in which ART was used prophylactically, only 2%
of infants became infected, as compared with 14% of
cases in which such therapy was not administered.18

In Quebec, at Ste-Justine Pediatric Hospital, the use of
zidovudine (AZT) reduced the likelihood of mother-
to-infant HIV transmission from 28.3% among mother-
infant pairs who had not received any AZT to 3.8%
among mother-infant pairs who had received partial or
full AZT therapy.19

A study carried out between 1993 and 1999 on AZT
use in BC found a reduction in the HIV vertical trans-
mission rate from 28% in untreated women-infant pairs
to 13% in partially treated pairs and 0% in completely
treated pairs.20

More recently, Zuk and colleagues’ retrospective anal-
ysis16 of births to HIV-positive women in Alberta found
that 84% of the women received ART during preg-
nancy, and 25% of the newborns were delivered by
caesarean section. The sole HIV-positive infant was born
to a woman who had received no prenatal care and
whose HIV infection was not diagnosed until 5 days
post-partum.

A cohort of pregnant women who received highly
active antiretroviral therapy (HAART) in BC between
1997 and 2005 were retrospectively assessed by van
Schalkwyk and colleagues.21 Of the 114 mother-infant
pairs evaluated at the time of delivery, 80% had achieved
viral suppression, and the mother-to-child transmis-
sion rate was 0%.

Canadian Prenatal HIV Screening
Programs Are Valuable

Screening pregnant women for HIV clearly represents
an important opportunity to prevent perinatal trans-
mission of HIV to infants. It has been estimated that
if such programs screened 90% of pregnant women
across Canada, there would be a 65% reduction in the
number of HIV-infected infants (compared with no
prenatal testing and assuming that 24% of untreated
pregnancies and 6% of treated pregnancies result in
HIV-infected infants).22

Comment

The proportion of positive HIV test reports in Canada
attributed to women is on the rise. As a result, as more
women become infected with HIV the risk of perinatal
transmission will increase. Given this and the fact that
perinatal infections are preventable, it is important that
all pregnant women, and women considering preg-
nancy, have access to prenatal care that includes the
offer of HIV testing, HAART availability, as well as
appropriate counselling and care.
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HIV/AIDS Among Aboriginal Persons
in Canada: A Continuing Concern

Introduction

In Canada, Aboriginal populations are very diverse, with commu-
nities that reflect variations in historical backgrounds, language,
and cultural traditions (First Nations, Inuit, and Métis). According
to data on self-identified ethnicity from the 2001 Census, Aborigi-
nal persons make up 3.3% of Canada (i.e. 976,305 of 29,639,030).1

Unfortunately, these communities are disproportionately affected
by many social, economic, and behavioural factors, such as high
rates of poverty, substance abuse, sexually transmitted infections,
and limited access to, or use of, health care services, all of which
increase their vulnerability to HIV infection.

An adequate description of the HIV/AIDS epidemic among Aborig-
inal persons in Canada requires accurate and complete access to
ethnicity data about AIDS cases and positive HIV test reports. With
respect to ethnicity data on AIDS cases, 79.1% of all AIDS cases re-
ported between 1979 and December 31, 2006, include these data.
For positive HIV test reports from 1998 to the end of 2006, ethnic-
ity data were reported for 29.2% of records and are not available for
all provinces and territories. Provinces and territories that report
ethnic information with their HIV reports are British Columbia,
Yukon Territory, Alberta, Northwest Territories, Nunavut, Sas-
katchewan, Manitoba, New Brunswick, Nova Scotia, Prince Ed-
ward Island, and Newfoundland and Labrador. As a result, only
data from these provinces and territories are used when examining
positive HIV test data on Aboriginal persons.

Data on self-identified ethnicity from the 2001 Census indicate
that in provinces/territories able to provide ethnic information
with their positive HIV test reports Aboriginal persons make up
6.0% of the population overall, with concentrations in the Territo-
ries1 (for Yukon, Northwest Territories, and Nunavut, 22.9%,
50.5%, and 85.4% of the respective populations) and other western
provinces,1 such as Saskatchewan (13.5%) and Manitoba (13.6%).
Fortunately, ethnic information on positive HIV test reports is well
reported for all of these provinces. However, the 2001 Census data
also indicate that Ontario and Quebec, provinces that do not pro-
vide ethnic information, account for 27.4% of Canadians who self-
identify as Aboriginal (i.e. 267,715 of 976,305), and this represents
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At a Glance
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represented in the HIV/AIDS
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1.5% of the population of these provinces (i.e. 267,715
of 18,411,125).1

This report updates current information on the status of
the HIV/AIDS epidemic among Aboriginal persons in
Canada. When Canadian HIV and AIDS surveillance data
are summarized, Aboriginal persons are identified as
First Nations, Inuit, and Métis. The category Aboriginal
Unspecified is also used if no further details are known.

National HIV and AIDS surveillance data that appear in
this document are from both (a) HIV and AIDS in Can-
ada: Surveillance Report to December 31, 20062 and (b)
unpublished data from the Surveillance and Risk As-
sessment Division, Centre for Infectious Disease Pre-
vention and Control (CIDPC), Public Health Agency
of Canada.

Aboriginal Persons Make Up a
Growing Percentage of HIV Reports
and AIDS Cases

A steady rise has been seen in the proportion of re-
ported AIDS cases and positive HIV test reports among
Aboriginal persons in Canada in recent years.

AIDS Surveillance Data

Between 1979 and December 31, 2006, there were
20,669 AIDS cases reported to CIDPC. Of these, 16,349
(79.1%) included information on ethnicity, of which
605 were reported to be Aboriginal persons (3.7%).

In 2006, ethnicity data were available for 35.3% of AIDS
cases. This decline in data completeness was in part due
to an information technology application change in the
province of Ontario, where information on ethnicity
and exposure category was not available for AIDS cases
reported in 2006. When interpreting data for 2006, cau-
tion must be used because of small numbers.

■ Before 1995, there were 10,509 reported AIDS cases
with information on ethnicity, and 163 of these, or
1.6%, were Aboriginal persons. This proportion
steadily increased to 9.6% in 1999 before a decline
was noted. In 2002, the proportion increased to
12.0% and has steadily increased since. Although
there are some data limitations associated with data
from Ontario and Quebec for more recent years, by
2006 Aboriginal persons accounted for 24.4% of the
total reported AIDS cases for which ethnicity was
known (Figure 1).
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* Quebec AIDS data have not been available since June 30, 2003, and Ontario AIDS data by exposure category and ethnicity
were not available for the second half of 2005 or for 2006.
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Figure 1. Reported AIDS cases in the Aboriginal community of Canada



HIV Surveillance Data

■ Between 1998 and the end of December 2006, there
were 21,435 positive HIV tests reported to CIDPC,
6,253 (29.2%) of which contained information on
ethnicity. Of these 6,253 there were 1,458 positive
tests reports identified as from Aboriginal persons
(23.3%). As ethnicity data for positive HIV test re-
ports have only been available since 1998, compari-
sons are only possible for this limited period of time.

■ Figure 2 shows that since 1998, the proportion of
positive HIV test reports attributed to Aboriginal
persons has remained steady, at just over 20%. Of
the 647 positive HIV tests reported for 1998 from
provinces and territories with ethnicity reporting,
123 were among Aboriginal persons, representing
19.0% of such tests reported in that period. This
proportion was 24.5% (178/728) in 2002, after
which a slight decrease was noted. However, in
2006 the proportion of positive HIV test reports at-
tributed to Aboriginal persons was 27.3% among

the provinces and territories reporting ethnicity in-
formation with their HIV reports.

Injecting Drug Use Continues to Be
a Key Mode of Transmission in the
Aboriginal Community

People who inject drugs (IDU) continue to represent a
significant exposure category in the Canadian HIV epi-
demic. Trends observed in surveillance data suggest
that injecting drug use is a particularly important risk
factor for HIV and AIDS transmission among
Aboriginal persons.

As Table 1 indicates, there are notable differences be-
tween Aboriginal and non-Aboriginal reported AIDS
cases and positive HIV test reports with respect to ex-
posure category. Although the proportion attributed to
heterosexual exposure† is similar, Aboriginal persons
have a higher proportion of reports attributed to IDU
and a smaller proportion to MSM (men who have sex
with men).
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AIDS Surveillance Data

■ Of reported AIDS cases with known exposure, the
proportion of Aboriginal cases attributed to inject-
ing drug use has dramatically increased over time,
from 18.0% before 1995 to 47.2% during 1995-
2000 and 50.3% during 2001-2006.

■ Of the 576 reported AIDS cases with known expo-
sure category among Aboriginal persons between
1979 and December 31, 2006, there were 424 male
cases and 151 female cases (information on gender
missing for one case). Of female reports, 62.3 % were
attributed to IDU and 35.1% to heterosexual exposure,
whereas among male reports 41.3% were attributed
to MSM, 32.1% to IDU, and 13.9% to heterosexual
exposure. Figures 3a and 3b display how these cases
were distributed by exposure category.

HIV Surveillance Data

■ A review of positive HIV test reports with exposure
category information between 1998 and 2006 indi-
cates that injecting drug use was the most common
identified route of transmission, at 58.8%, among
Aboriginal persons.

■ Of the 1,404 positive HIV test reports with known
exposure category (information on gender missing
for four cases) reported among Aboriginal persons
between 1998 and December 31, 2006, there were

732 male cases and 672 female cases. Figure 3c dis-
plays how reports among males are distributed by
exposure category. Of female reports (summarized
in Figure 3d), 64.4 % were attributed to IDU and
34.1% to heterosexual exposure, proportions simi-
lar to those for reported AIDS cases. For male
reports, 13.0% were attributed to MSM, 53.7% to
IDU, and 25.3% to heterosexual exposure.

Data from Targeted Studies

■ Aboriginal people are over-represented in the IDU
population and are at even higher risk than other
members of this high-risk population.

■ Results from Phase I of the I-Track survey (Surveil-
lance and Risk Assessment Division, CIDPC, un-
published data, 2006) showed that 41.9% of the
study participants identified themselves as being of
Aboriginal ethnic background. Most of these were
from Regina, where 87.2% of the study population
were Aboriginal, followed by Edmonton at 70.3%
and Winnipeg at 69.6%. The proportion of Aborigi-
nal IDU in the remaining study population ranged
from 5.5% among the SurvUDI participants in Que-
bec to 27.3% in Sudbury.

A 2000 study of IDU in Regina indicated that of the 255
participants 90% identified themselves as an Aborigi-
nal person.3
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Table 1. Comparison of selected exposure categories for reported AIDS cases and positive HIV* test
reports among Aboriginal and non-Aboriginal persons

Aboriginal Non-Aboriginal

n = number of cases with available information on exposure category

AIDS (1979-2006) n = 576 n = 15,275

IDU 39.9% 7.0%

MSM/IDU 6.9% 4.4%

MSM 30.6% 69.2%

Heterosexual 19.4% 15.5%

HIV (1998-2006) n = 1,407 n = 4,633

IDU 58.8% 24.8%

MSM/IDU 3.6% 2.7%

MSM 6.8% 38.9%

Heterosexual 29.4% 31.5%

IDU = people who inject drugs, MSM = men who have sex with men, MSM/IDU = individuals both MSM and IDU.

* For positive HIV test reports, the data are from provinces/territories with reported ethnicity (BC, YT, AB, NT, NU, SK, MB, NB, NS,

PEI, NL).



In a study of Calgary’s Needle Exchange Program, most
participants were White (75%), but Aboriginal persons
were the second highest ethnic group, representing
20% of total participants.4

In Vancouver, the prevalence of HIV among Aboriginal
IDU was considerably higher than among their non-
Aboriginal counterparts, and half of the Aboriginal

drug user population were women, which was consid-
erably higher than in the non-Aboriginal population.5

The Vancouver Injection Drug Users Study (VIDUS) is
an open cohort of IDU. Of the 1,400 recruited between
May 1996 and May 2000, 25% were Aboriginal per-
sons, more than half of whom were female (54% fe-
male, 46% male). In contrast, females accounted for
29% of non-Aboriginal participants.6
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In a further analysis of the VIDUS study, investigators
found that Aboriginal status was significantly associated
with new HIV infection in both men and women7 and
also in study participants 24 years of age or younger.8

VIDUS reported that, as of December 2001, 19.1% of Ab-
original participants had seroconverted compared with
9.6% of persons who identified themselves as non-Ab-
original.9 In a 2003 publication, investigators concluded

that, in Vancouver, Aboriginal IDU were becoming HIV
positive at twice the rate of non-Aboriginal IDU.5

Of 910 MSM surveyed in Vancouver between 1995 and
2000, 106 (12%) had injected drugs in the previous
year. MSM/IDU were younger than MSM and more
likely to be HIV-seropositive, Aboriginal, economically
disadvantaged, engaged in the trade of sex for money
and drugs, and to report having female partners.10
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HIV/AIDS Has a Significant Impact
on Aboriginal Women
■ In contrast to HIV and AIDS cases in the non-

Aboriginal population, females make up a compara-
tively large part of the Aboriginal HIV epidemic.
Table 2 shows the distribution of gender in positive
HIV test reports and reported AIDS cases for
Aboriginal and non-Aboriginal persons. Females
represent 48.1% of all positive HIV test reports from
1998 to the end of 2006 among Aboriginal persons,
as compared with 20.7% of reports among non-
Aboriginal persons.

AIDS Surveillance Data

■ Before 1995, females represented 12.3% of reported
AIDS cases among Aboriginal persons (20/163),
and the proportion has ranged from 17.3% in 1995
to a peak of 50.0% in 2006. Since 2001, it has been
above 27.0% every year to 2006.

HIV Surveillance Data

■ Among Aboriginal persons, the proportion of posi-
tive HIV test reports attributed to females has fluc-
tuated from 39.9% to 59.4% from 1998 to the end of
2006. The proportion has been 50% or higher since
2004, with a high of 59.4% (92/155) in 2005.

Data from Targeted Studies

Pregnant women infected with HIV are at risk of trans-
mitting the virus to their unborn child. Data from some
sites in western Canada have shown that a high propor-
tion of HIV-infected pregnant women who deliver are
Aboriginal. Of all pediatric centres across Canada where
children and HIV-infected mothers were followed be-
tween 1995 and 1997, 19% of the women seen (49/259)

were Aboriginal women.11 Of 32 HIV-infected women
who delivered in northern Alberta or the Northwest
Territories in 1996-98, 29 (91%) were Aboriginal.12

In a prenatal HIV screening program study conducted
in Alberta of 38,712 pregnant women, 36,163 (93.4%)
were non-First Nations and 2,549 (6.6%) were First
Nations. A total of 593 (1.5%) pregnant women de-
clined HIV testing: 538 (1.5%) of all non-First Nations
women and 55 (2.2%) of all First Nations women.
Overall, the pregnant women of First Nations were on
average about twice as likely to decline HIV testing as
non-First Nations pregnant women, particularly when
they were under the care of male practitioners.13

Despite high numbers of Aboriginal women seen at
HIV clinics and pediatric centres, there was encouraging
news that, during the period 1995 to 1997, pregnant
Aboriginal women were as likely to be taking antiretro-
viral therapy (62%) as pregnant White women (66%)
and pregnant Black women (63%).14

In a 2001 study of antiretroviral therapy in a cohort of
HIV-positive pregnant women recruited at seven sites
in Ontario, Manitoba, and Saskatchewan, 20% of
women were Aboriginal. Late use of antiretroviral ther-
apy (in third trimester or intrapartum) was unequally
distributed by ethnic status, occurring in 38% of Ab-
original, 27% of Black and 9% of White women.15

Of the infants known to have contracted HIV through
perinatal transmission in British Columbia between
1994 and 1999, 50% were Aboriginal.16

A 3-year study (2000-2003) was conducted in British
Columbia by the Chief’s Health Committee of the First
Nations Summit in partnership with Health Canada
and the Canadian Blood Services, during which blood
samples were taken from 5,242 pregnant Aboriginal
women. A total of 15 tested positive for HIV for a prev-
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Table 2. Comparison of gender of reported AIDS cases and positive HIV* test reports among
Aboriginal and non-Aboriginal persons

Aboriginal Non-Aboriginal

n = number of cases with available information on gender

AIDS (1979-2006) n = 604 n = 15,741

Female 26.5% 9.1%

HIV (1998-2006) n = 1,454 n = 4,784

Female 48.1% 20.7%

* For positive HIV test reports, the data are from provinces/territories with reported ethnicity (BC, YT, AB, NT, NU, SK, MB, NB, NS,

PEI, NL).



alence rate of approximately 30 per 10,000.17 This is
about three times higher than the rate of 9 per 10,000
seen in a study of the general population of women in
BC who had prenatal testing during 2003.18

Aboriginal Persons Receiving a
Diagnosis of HIV Tend to be Younger
than Non-Aboriginal Persons

HIV and AIDS among young persons in Aboriginal
communities is an increasing concern. Understanding
the epidemic in this group well help to target early in-
tervention strategies appropriately; however, it is im-
portant that caution be used when reviewing
proportions by age group, as they can change consider-
ably with the addition of only a few cases, particularly
when total numbers are small, such as with youth
(aged less than 30 years).

As indicated in Table 3, among new positive HIV test
reports and reported AIDS diagnoses, Aboriginal cases
tended to be younger than non-Aboriginal cases.

AIDS Surveillance Data

MSM and IDU each accounted for approximately a
third of AIDS cases reported from 1979 to the end of

2006 among Aboriginal persons younger than 30 years
of age. At 34.7%, IDU represented the largest propor-
tion of cases, and this was followed closely by MSM at
30.6% and then heterosexual exposure at 14.5%. A
similar pattern was observed among Aboriginal per-
sons aged 30 to 39. The distribution of AIDS reports by
exposure category differed with older age groups, as
heterosexual exposure accounted for a larger propor-
tion of reports. Among Aboriginal persons aged 40 to
49, IDU accounted for 44.9% of reports, heterosexual
exposure for 27.9%, and MSM for 21.3%. Among Ab-
original persons aged 50 years or more, heterosexual
exposure accounted for 43.2% of reports, IDU for
27.3%, and MSM for 25.0%.

HIV Surveillance Data

Those aged less than 40 years accounted for 70.1% of
HIV test reports among Aboriginal persons from 1998
to the end of 2006 (Table 3). The proportion among
Aboriginal persons aged less than 30 years was 32.4%,
versus 21.0% among non-Aboriginal persons, and of
these reports IDU accounted for 59.0%, heterosexual
exposure for 27.9%, and MSM for 7.4%. Similar distri-
butions were noted for test reports among Aboriginal
persons aged 30 to 49, IDU accounting for 60.9%, het-
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Table 3. Comparison of age at time of diagnosis for reported AIDS cases and at time of test for positive
HIV* test reports among Aboriginal and non-Aboriginal persons

Aboriginal Non-Aboriginal

n = number of cases with available information on age

AIDS (1979-December 31, 2006) n = 605 n = 15,744

< 20 years 1.5% 1.5%

20-29 years 19.5% 14.6%

30-39 years 46.6% 43.6%

40-49 years 24.1% 28.4%

50+ years 8.3% 11.9%

HIV (1998-December 31, 2006) n = 1,457 n = 4,793

< 20 years 4.7% 1.5%

20-29 years 27.7% 19.5%

30-39 years 37.7% 36.9%

40-49 years 23.1% 27.6%

50+ years 6.8% 14.4%

*For positive HIV test reports, the data are from provinces/territories with reported ethnicity (BC, YT, AB, NT, NU, SK, MB, NB, NS,

PEI, NL).



erosexual exposure for 28.6%, and MSM for 5.9%. In
the age group 50+, the distribution of HIV reports
changes somewhat, heterosexual exposure accounting
for 44.1%, IDU for 38.7%, and MSM for 11.8%.

Data from Targeted Studies

A study of risk factors among 232 young (less than 25
years) IDU in Vancouver found that 9 of 16 (56%) of
the incident cases were Aboriginal.9

The Cedar Project is an observational study of Aborigi-
nal youth living in Vancouver and Prince George, Brit-
ish Columbia. Eligibility criteria include age 14-30 and
self-reported use of non-injection or injection drugs at
least once in the month prior to enrolment. A total of
543 participants were recruited between September
2003 and July 2005, of whom 300 resided in Vancou-
ver and 243 lived in Prince George. At enrolment 400
participants (74%) reported having had an HIV test
during their lifetime, of whom 183 (46%) were tested
regularly. Overall, 46 (8%) of 543 participants tested
HIV positive. The findings of this study are significant
in that they may be used by policy makers to design
and implement culturally appropriate HIV testing pro-
grams for this high-risk population.19

HIV/AIDS Surveillance Data in
Canada’s Three Aboriginal
Communities

When compared with the burden of infection in a non-
Aboriginal community, the number of positive HIV
test reports and reported AIDS cases in Aboriginal
communities may appear small; however, it is impor-
tant to understand that these are individuals, and every
new diagnosis has a significant impact on the Aborigi-
nal community. Caution should be used when review-
ing community proportions, as they can change
considerably with the addition of only a few cases, par-
ticularly when total numbers are small.

AIDS Surveillance Data

According to the 2001 Census, 62% of Aboriginal
Canadians self-identified as First Nations, 30% as
Métis, 5% as Inuit, and another 3% were from multiple
communities.1 Of 605 Aboriginal AIDS cases reported
up to December 31, 2006, 73.1% or 442 were First
Nations, 7.3% or 44 were Métis, 3.6% or 22 were Inuit,
and 16.0% or 97 were in the category Aboriginal
Unspecified.

The data on reported AIDS cases in terms of IDU, fe-
males, and youth in specific Aboriginal communities
and in the Aboriginal Unspecified category are summa-
rized below. Further details regarding gender and se-
lected age and exposure category distribution are
shown in Table 4.

First Nations: Among First Nations persons who self-
identified in the AIDS case reports, 45.2% of cases were
attributed to injecting drug use (188/416). Females
represented 27.4% of cases (121/441), compared with
9.1% of reported cases among non-Aboriginal persons,
and youth (younger than 30 years) accounted for
20.6% (91/442), compared with 16.1% of reported
cases among non-Aboriginal persons with this
information.

Métis: Among persons who self-identified as Métis in
the AIDS case reports, 48.8% of cases (21/43) were at-
tributed to MSM and 27.9% (12/43) to IDU. Few cases
were female (4/44 or 9.1 %), but this percentage was
comparable with the 9.1% of reported cases among fe-
male non-Aboriginal persons. It was noted that 31.8%
of reported AIDS cases among the Métis (14/44) were
individuals younger than 30 years, compared with
16.1% of reported cases among non-Aboriginal per-
sons with this information.

Inuit: The most common exposure categories among
Inuit persons were IDU and heterosexual exposure,
both accounting for 31.8% of reports (7/22). A notable
proportion of cases were female (9/22 or 40.9%), com-
pared with 9.1% of reported cases among non-Aborigi-
nal persons, and youth (younger than 30 years)
represented 31.8% (7/22) of cases compared with
16.1% of reported cases among non-Aboriginal
persons with this information.

Aboriginal Unspecified: The MSM exposure category
accounted for the largest proportion of cases among
those for whom the Aboriginal community was un-
specified, at 37.9% (36/95), and both the heterosexual
and IDU exposure categories accounted for large pro-
portions at 28.4% (27/95) and 24.2% (23/95) respec-
tively. Females made up 26.8% of cases (26/97),
compared with 9.1% of reported cases among non-Ab-
original persons, and youth (younger than 30 years)
made up 15.5% of cases in this group (15/97) com-
pared with 16.1% of reported cases among non-Ab-
original persons with this information.
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Proportion of Aboriginal Persons
Among Estimated HIV Prevalent
and Incident Infections at the
National Level

National HIV surveillance data may understate the
magnitude of the HIV epidemic because such data are
subject to reporting delays, underreporting, and
changing patterns in HIV testing behaviours (those
who come forward for testing); surveillance data also
do not include individuals who remain untested and
undiagnosed. Since HIV is a chronic infection with a
long incubation period, many newly infected persons
may only receive a diagnosis in the years after infec-
tion. Consequently, the number of new HIV positive
tests reported to CIDPC in a given year does not esti-
mate the new HIV infections that occurred in that year
because many will have been infected in earlier years.

Since surveillance data can only describe the diagnosed
portion of the epidemic, modelling and additional
sources of information are required to describe the epi-
demic among Canadians with both diagnosed and
undiagnosed infection. The methods used to estimate
the total number of people living with HIV (preva-
lence) and the number newly infected with HIV (inci-
dence) at the national level bring together all available
data, including national HIV surveillance data.

■ Aboriginal persons continue to be over-represented
in the HIV epidemic in Canada. They represent
3.3% of the Canadian population,1 and yet an esti-
mated 3,600 to 5,100 Aboriginal persons were liv-
ing with HIV (including AIDS) in Canada in 2005,
representing about 7.5% of all prevalent HIV infec-
tions.20 This is higher than the estimated number of
3,100-4,400 for 2002 but represents the same
proportion (7.5%).

■ Aboriginal persons accounted for approximately
200 to 400 of the new HIV infections in 2002 and
2005, which is about 9% of the total for 2005 and
10% for 2002. Therefore, the overall infection rate
among Aboriginal persons is about 2.8 times higher
than among non-Aboriginal persons.20

■ The estimated distribution of exposure category of
prevalent and incident infections among Aboriginal
persons in 2005 is indicated in Table 5. The propor-
tion of new HIV infections in 2005 due to IDU among
Aboriginal Canadians (53%) is much higher than
among all Canadians (14%).20 This highlights the
uniqueness of the HIV epidemic among Aboriginal
persons and underscores the complexity of Canada’s
HIV epidemic.
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Table 4. Gender and selected age and exposure categories of reported AIDS cases in Aboriginal
groups in Canada between 1979 and December 31, 2006

First Nations Inuit Métis
Aboriginal,
unspecified

n = number of cases with available information

Gender n = 441 n = 22 n = 44 n = 97

Female 27.4% 40.9% 9.1% 26.8%

Age (years) n = 442 n = 22 n = 44 n = 97

< 20 years 1.4% 0.0% 2.3% 2.1%

20-29 years 19.2% 31.8% 29.5% 13.4%

30-39 years 45.7% 54.5% 45.5% 49.5%

40-49 years 24.4% 9.1% 20.5% 27.8%

50 years or older 9.3% 4.5% 2.3% 7.2%

Exposure category n = 416 n = 22 n = 43 n = 95

MSM 27.2% 27.3% 48.8% 37.9%

MSM/IDU 7.5% 4.5% 4.7% 6.3%

IDU 45.2% 31.8% 27.9% 24.2%

Heterosexual 17.3% 31.8% 14.0% 28.4%

*MSM = men who have sex with men, IDU = people who inject drugs



Comment

Aboriginal HIV and AIDS surveillance data are incom-
plete for several reasons. The primary one is the incom-
plete information on ethnicity in current surveillance
data. Information on ethnicity has not been available
for 20.9% of all reported AIDS cases obtained since
1979. Ethnicity data for positive HIV test reports have
only been available since 1998. Furthermore, 70.8% of
positive HIV test reports between 1998 and 2006 lack
these data. Other reasons include interprovincial varia-
tions in reporting ethnicity, misclassification of ethnic
status, and delays in reporting. Positive HIV test re-
ports and reported AIDS cases represent only those in-
fected individuals who came forward for testing or who
received an AIDS diagnosis and were subsequently re-
ported to the Public Health Agency of Canada. As a re-
sult, the surveillance numbers in this report do not
represent the total number of Aboriginal persons who
are infected with HIV or whose AIDS has been
diagnosed.

Despite these limitations, evidence suggests that the
HIV epidemic in the Aboriginal community shows no
sign of abating. Injecting drug use is currently the most
common mode of HIV transmission among Aboriginal
persons, Aboriginal women make up a large part of the
HIV epidemic in their community, and Aboriginal per-
sons appear to be infected at a younger age than non-
Aboriginals. This indicates the different characteristics
of the HIV epidemic among Aboriginal persons and
emphasizes the complexity of Canada’s HIV epidemic.
Better data on HIV/AIDS epidemiology and HIV testing
among Aboriginal persons in Canada are needed to
guide prevention and control strategies. In addition, it
is vital to conduct further research to increase our un-
derstanding of the specific impact HIV has on
Aboriginal persons.
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HIV/AIDS Among MSM in Canada

Introduction

In Canada, the HIV/AIDS epidemic has had a tremendous impact
on men who have sex with men (MSM). Even though the toll of the
epidemic no longer affects them to the same extent as in the early
to mid-1980s, this group still accounts for the largest number of re-
ported HIV and AIDS diagnoses. Recent data on HIV incidence and
risk behaviours suggest that MSM continue to be at risk of HIV in-
fection and other sexually transmitted infections (STIs). This re-
port updates the current information on the status of HIV and
AIDS among MSM in Canada.

AIDS Surveillance Data

■ As of December 31, 2006, the Public Health Agency of Canada
(PHAC) reported a cumulative total of 20,669 AIDS cases. Of
the 18,560 adult male AIDS cases, 76.1% were attributed to
MSM and an additional 4.7% were attributed to the MSM who
also reported being injecting drug users (MSM/IDU).1

■ Of AIDS cases reported to PHAC there has been a steady de-
crease in the proportion of adult male cases attributed to MSM.
Before 2001, the MSM exposure category accounted for 78.1%
of adult male AIDS cases, and this had decreased to 44.5% in
2003. In 2004 and 2005, the proportion remained steady at
roughly 45%, and in 2006 it dropped to 37.7%.1

■ The proportion of reported adult male AIDS cases attributed to
MSM/IDU has remained relatively steady, varying between
2.7% and 6.3% during the last 5 years.1

HIV Surveillance Data

■ While AIDS data provide information on HIV infection that oc-
curred about 10 years in the past, HIV data provide a picture of
more recent infections. Positive HIV test reports sent from each
province and territory are collated and synthesized at the na-
tional level by PHAC. These reports show that before 2001,
72.1% of positive HIV test reports among adult males were at-
tributed to MSM. In 2001, this proportion was 48.6%, then in-
creased to roughly 57% in 2004-2005. A slight decrease
occurred in 2006, when the proportion dropped to 53.2%.
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MSM Continue to Account for the
Greatest Number of Prevalent and
Incident HIV Infections

■ The 2005 national estimates of HIV prevalence
(number living with HIV) and incidence (number
newly infected in a year) indicate that MSM con-
tinue to be the most affected group. At the end of
2005, an estimated 58,000 (48,000-68,000) people
in Canada were living with HIV infection (including
AIDS), and of these 51% or 29,600 infections were
estimated to be among MSM. The largest absolute
increase in prevalent infections in 2005 was in the
MSM exposure category, with 3,400 more prevalent
infections than in 2002 (13% relative increase). The
combined exposure category MSM/IDU was esti-
mated to account for 4% of the total prevalent infec-
tions in both 2005 and 2002.2

■ The number of new HIV infections in Canada in
2005 did not decrease and may have increased
slightly compared with 2002. An estimated 2,300 to
4,500 new HIV infections occurred in 2005, and
MSM accounted for the greatest number of these
new infections, 1,100 to 2,000 (45% of the total) as
compared with 900 to 1,700 (42% of the total) in
2002.2 As shown in Figure 1, the proportion of
MSM among new infections steadily declined until
1996 and has increased since then.

■ Estimates from Ontario mirror those found by
PHAC. Using data from a variety of sources, includ-
ing HIV serodiagnoses, the Laboratory Enhance-
ment Study (LES), and other studies, the Ontario
HIV Monitoring Unit estimated a sharp increase in
HIV incidence among MSM from 1977 to 1984,

then a decrease to the lowest point in 1996, and an
increase since: HIV incidence was estimated at 1.1%
in 2005, compared with an incidence rate of 0.66%
in 1996. HIV prevalence also increased over the
study period, from 12.8% in 1997 to 16.8% in
2005.3

Recent Increases in Incidence Rates
Noted in Some Parts of Canada

The results of several studies with varying methodolo-
gies from Ontario, Quebec, and British Columbia all
point to a similar trend of recent increases in the inci-
dence of HIV among MSM.

■ In an analysis of MSM undergoing repeat HIV test-
ing in Ontario during the 1993-2003 period, the
overall incidence rate was 0.97 per 100 person-years
(PY). Incidence declined in the pre-HAART (highly
active antiretroviral treatment) era (1993-1996)
and climbed again post-HAART (1997-2003). Inci-
dence was highest in Toronto, followed by Ottawa,
and was lowest in other regions of Ontario.4

■ The LES, using the detuned assay, found that the
HIV incidence among MSM has not decreased since
2001. In 2006, in Ontario, the adjusted HIV inci-
dence (per 100 PY) was 1.14.5

■ The Polaris HIV Seroconversion Study was an On-
tario open cohort study initiated in 1998. This study
found an incidence of 1.78 per 100 PY among 173
HIV-negative MSM followed up between June 1998
and January 2004.6 An analysis of a subsample of
183 men in the Polaris study between 1998 and
2001 was carried out to identify risk factors for
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recent HIV infection: receptive anal sex without
condoms (odds ratio [OR] = 4.4, p = 0.01) and de-
layed application of condoms (OR = 5.8, p = 001)
were associated with recent seroconversion.7

■ In Quebec, the Omega Cohort Study provided in-
formation on the incidence and psychosocial deter-
minants of HIV infection among MSM living in
Montreal. From October 1996 to August 2003, the
overall incidence was 0.62 per 100 PY. It increased
non-significantly from 0.43 to 0.83 per 100 PY in
the last 3 years of the study.8 The main risk factor
for HIV seroconversion was unprotected anal sex.
Risky oral sex had a borderline significant associa-
tion with seroconversion.9

■ In British Columbia, results from the Vanguard Pro-
ject, a prospective cohort of young gay and bisexual
men in Vancouver, indicated that the annual rate of
new HIV infections among men who reported not
injecting drugs increased from a range of 0.42-0.96
per 100 PY between 1997 and 2001 to 1.53 and 2.36
per 100 PY in 2002 and 2003 respectively.10 Trends
in the proportion of MSM testing positive were also
analysed, and a sustained increase from 2000 to
2003 was found in the percentage of positive HIV-1
tests among non-IDU MSM who came forward for
HIV testing.10

Prevalence Rates Among MSM:
Past and Present

During the first decade of the epidemic, data (self-re-
ported or test data) from surveys carried out directly
with MSM showed a very high prevalence rate: 23% to
32% in Vancouver,11,12 27% to 57% in Toronto,11,13

and 20% to 25% in Montreal.11,14 More recent surveys
using similar methods show a decline in the prevalence
of HIV among MSM. As described below, prevalence
rates in cities across Canada now range from 7% to
12%.

■ For example, the 2005 Nova Scotia Sex Now survey
conducted during Halifax’s Gay Pride Festival
found an HIV prevalence rate of 11.1% in its sample
of 310 participants.15

■ The Ontario Men’s Survey conducted in 2002 in 13
regions of the province found a prevalence of 9.4%
(12.7% in Toronto, 4.9% in Ottawa, 7.7% in south-
ern Ontario, and 3.7% in northern Ontario). These
prevalence rates exclude men who reported never

having had sex with another man, who did not pro-
vide a saliva sample, or whose laboratory results
were inconclusive.16

■ ARGUS 2005 is the first of planned biennial surveys
of Montreal MSM to monitor HIV, hepatitis C, and
related risk behaviours. The survey is part of the
national, second-generation surveillance project
(M-Track) of PHAC. This survey found a preva-
lence of 12.4%.17

■ The 2002 Sex Now survey in British Columbia
reported an overall prevalence of 12.9% with a
higher proportion of HIV-positive men among resi-
dents of Vancouver.18 When the Sex Now survey
was repeated in 2004, a slightly lower prevalence, of
11%, was found.19
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Studies and Surveys of MSM

Several large studies have provided a wealth of
information on the incidence and prevalence of HIV and
HIV-related risk behaviours in Canada:

ARGUS 2005: A cross-sectional survey of 1,957
Montreal MSM to monitor HIV, HCV, and related risk
behaviours, conducted in 2005. The survey is part of
M-Track, PHAC’s second-generation surveillance
project.

Omega Cohort Study: A cohort study (1996-2003) on
the incidence and psychosocial determinants of HIV
infection among MSM living in Montreal. Participants
completed a questionnaire and were tested for HIV
every 6 months.

Ontario Men’s Survey: A cross-sectional socio-
behavioural and HIV prevalence study of 5,080 self-
identified gay and bisexual men in 13 regions across
Ontario, conducted in 2003.

Polaris HIV Seroconversion Study: An ongoing,
longitudinal cohort study of seroconverters and HIV-
negative controls in Ontario, initiated in 1998.

Vanguard Project: A cohort study (1995-2003) of HIV
in gay and bisexual men, ages 15 to 30, in the Greater
Vancouver area of British Columbia. Participants com-
pleted questionnaires and were tested for HIV either
annually or every 6 months.

Sex Now: A survey of gay and other MSM in several sites
across British Columbia, conducted in 2002 (N = 1,854)
and 2004 (N = 2,690). A Sex Now survey was also con-
ducted in Halifax (N = 310) in 2005.



■ Higher prevalence rates are seen among MSM who
are also IDU. In the I-Track surveillance system,
which captures behavioural and HIV prevalence
data among IDU across Canada, data collected at
seven sites across the country from 2003 to 2005
showed that more than a third (34.8%) of MSM/IDU
were HIV positive.20

Continuing Risk Behaviour Among
MSM

Recent data on risk behaviours suggest that MSM con-
tinue to be at considerable risk of HIV infection and
other STIs by engaging in risk behaviours, such as
unprotected anal intercourse (UAI) with partners of
unknown serostatus. While differences in the methods
used and the way in which risk behaviours are defined
make it difficult to compare survey data over time,
cohort studies in Montreal and Vancouver have found
increases in risk behaviours during the late 1990s and
early 2000s.

■ In the 2005 Nova Scotia Sex Now survey, 20.2% of
participants had engaged in risky sexual practices in
the previous year, defined as any UAI with an indi-
vidual whose HIV status was not known.15

■ In the Ontario Men’s Survey, nearly 40% of the par-
ticipants reported at least one event of UAI with
another man in the previous year, whereas nearly
35% of the participants reported that they had never
experienced unprotected insertive anal inter-
course.16 With respect to casual sex, 57.1% reported
sex with at least one casual male partner, and 16.0%
reported at least one instance of UAI with a casual
partner in the previous 3 months.16

■ Delayed application of condoms was identified as a
possible source of HIV transmission in the Polaris
cohort study. In the Ontario Men’s Survey, 52.4%
reported at least one episode of delayed application.
Of these, 27.8% reported safer sexual practices,
indicating that while a substantial number of men
report safer sexual practices, they are also engaging
in this risk behaviour.21

■ A brief questionnaire was completed by 327 HIV-
positive and HIV-negative MSM enrolled in cohort
studies in Toronto and Vancouver in June 2004.
Fifty-nine percent reported having UAI with
partners of unknown serostatus. The last such
encounter was more recent among HIV-positive

than HIV-negative men (a median of 1 month vs. a
median of 12 months). Those who reported UAI
with partners of unknown serostatus were more
likely to agree to the statement that an HIV-negative
partner would ask about the need to wear a condom
before insertive UAI.22

■ In the ARGUS 2005 survey, 21% of respondents
reported having UAI with a casual partner at least
once in the previous 6 months. Twenty-eight per-
cent of participants with self-reported negative or
unknown HIV status had had at least one episode of
UAI with a partner who was HIV positive or whose
serostatus was unknown; 9% had intentionally
sought unprotected anal sex with a casual partner
(barebacking).23 In an analysis of ARGUS partici-
pants who were HIV negative or of unknown status
and had had sex with a non-couple partner, with no
exchange of money, 12% of all participants reported
UAI at their last sexual encounter.24

■ In a trend analysis of the Omega Cohort Study data,
UAI increased with regular seroconcordant partners
(OR: 1.04) and any type of partner (OR: 1.03).
There was also a non-negligible increase in UAI
with casual partners (OR: 1.03).25

■ In another Montreal-based study, 346 HIV-positive
MSM were recruited for a study of HIV treatment-
related perceptions of sexual risk behaviours.
Thirty-four percent of participants reported at least
one instance of UAI in the preceding 6 months.26

■ With respect to relapse to risky behaviours, avail-
able data indicate that 10% of the Montreal cohort
and 26% to 30% of the Vancouver cohort who
reported safe sex at baseline disclosed relapse to
unprotected anal sex at follow-up 6 to 12 months
later.27,28

■ The 2004 Sex Now survey in BC found that while
the majority of participants reported practising safe
sex, 25% reported unprotected sex with a partner of
unknown serostatus in the previous year.19 This
was similar to the finding of the 2002 Sex Now sur-
vey, i.e. 27% of participants reported unprotected
sex with a partner of unknown serostatus in the pre-
vious year.19

■ Between May 1995 and September 2001, an increas-
ing number of participants in the Vanguard Project
reported unprotected insertive (relative risk: 3.5)
and receptive (relative risk: 5.1) anal sex with an
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HIV-positive partner; this increase in UAI was asso-
ciated with seroconversion.29 In the same study,
during the period from September 2001 to Decem-
ber 2003, it was observed that the majority of
seroconversions occurred in the small minority
(15%) of those who reported serodiscordant recep-
tive UAI.30

Correlates and Causes of Risky
Behaviours Among MSM

As described below, the causes of ongoing risk behav-
iours among MSM are complex. Relationships between
risk behaviours and a variety of factors have been
found, including condom and erectile difficulties,
stressful events, drug use, having a greater number of
partners, and the increased use of public cruising sites.
Little or no association has been found between risk
behaviours and macrosocial factors (i.e. educational
attainment, employment status, socio-professional
categories, income).

■ Data from the 2005 Nova Scotia Sex Now survey
found no relation between income, education, age,
ethnicity, relationship status, or drug use (with the
exception of marijuana) and risky sexual practices.
Moderate associations were found between
increased number of partners, negotiated relation-
ships, increased use of public cruising sites, and
rates of risky sexual practice in the previous year.15

■ In-depth interviews with 102 high-risk gay and
bisexual men revealed that unprotected sex was the
result of a variety of circumstances, including con-
dom and erectile difficulties, momentary lapses, de-
pression, and stressful events, and was a by-product
of strategies of disclosure and use of intuition to
gauge safety.31

■ The Polaris study, an open cohort of MSM in
Ontario, examined the association between stressful
relationship events and HIV risk behaviour, and
found that those who experienced such events were
more likely to engage in UAI with a regular partner
(OR 3.1, p = 0.002).32

■ Data from the Ontario Men’s Survey were used to
explore risk behaviours among subcommunities of
MSM in Ontario. Those who socialized with
“leather men”, “bears”, older men, gay men, or HIV-
positive men were more likely to report UAI in the
previous year.33 In the same study, it was found that

men who received non-monetary resources for sex,
in comparison with men who received money for
sex, were more likely to be HIV positive, have a his-
tory of gonorrhea, and to have used cannabis, tran-
quillizers, or cocaine in the previous year.34

■ An analysis of ARGUS participants’ last sexual
encounters found that recreational drug use 2 hours
before or during sex (OR. 2.2) and having a strong
interest in developing an emotional relationship
with the partner (OR. 2.1) were significant corre-
lates of HIV-related risk behaviours.24

■ In a separate analysis of ARGUS data, latent class
analysis was used to derive substance use classes.
Three patterns of substance use were found, and
two of these patterns were significantly associated
with at-risk sexual behaviours such as barebacking
and group sex (p < 0.001).35

■ Data gathered from MSM participating in MAYA, on
ongoing longitudinal study of people living with
HIV in Montreal, found that risk taking (UAI) was
linked with the serostatus of their partners. Twenty-
two percent had engaged in UAI in the previous 6
months with an HIV-negative regular partner. This
proportion doubled with a regular partner of an
unknown serostatus, and a further increase was
noted with a positive regular partner.36

■ Using data collected through the Omega Cohort
Study, the association between macrosocial factors
(i.e. educational attainment, employment status,
socio-professional categories, income) and UAI was
examined. Two-way analysis of variance showed
that MSM with lower educational attainment had
more UAI with risky partners (F = 5.67, p < 0.001).
Other macrosocial factors showed little association
with UAI.37

■ In a separate analysis of Omega Cohort Study par-
ticipants, individual and macrosocial factors and
their association with risk behaviours were
explored. A number of individual factors were sig-
nificantly associated with UAI, such as being a sex-
ual-sensation seeker and being more likely to have
sex with a regular or a casual partner in a bathhouse;
none of the macrosocial factors was significant.38

■ In a 2004 on-line questionnaire completed by gay
and bisexual French-speaking Quebec men, 66.7%
reported a face-to-face encounter with a man they
had met on-line. Of these, 21.9% reported at least
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one episode of UAI with a sexual partner whom they
had met on-line. Compared with those who
reported face-to-face encounters and no UAI with a
man they had met in this way, these men scored
higher on a measure of sensation seeking, made
more intense use of the Internet for sexual pur-
poses, and attributed more positive repercussions to
this activity.39

■ Data from the Vanguard Project and the Omega
Cohort Study were combined and analysed to com-
pare the sexual behaviours of HIV-positive and
HIV-negative gay and bisexual men aged 16 to 30
years. High-risk behaviour among MSM in both cit-
ies was associated with nitrite inhalant use, and sex
in public and commercial sex venues. Independent
determinants of risk-taking among men in both cit-
ies were the use of poppers (Vancouver: OR 2.1,
Montreal: OR 2.9) and having sex in a bathhouse
(Vancouver: OR 1.9, Montreal OR 1.8). In Vancou-
ver, having sex in a bar (OR: 1.8) and having at least
20 casual partners in the previous year (OR: 1.7)
were associated with high-risk sex. Among men in
Montreal, having a casual partner (OR: 3.0) and
having at least two regular partners in the previous
year (OR: 3.0) were independently associated with
high-risk sexual behaviour.40

■ Data from the Vanguard Project and the Omega
Cohort Study were also combined to examine the
effect of ethnicity on HIV risk-taking behaviour.
Four ethnicity/race categories were formed: White
born in Canada (WBIC), White born outside of
Canada (WBOC), non-White born in Canada
(NBIC), and non-White born outside of Canada
(NBOC). WBOC were most likely to report unpro-
tected sex with seropositive partners and unpro-
tected sex while travelling.41

■ In the Vancouver Vanguard Project, the increase in
UAI with casual partners observed from 1997 to
2002 was found to be independent of an increase
seen in the use of crystal methamphetamine.42 In a
separate analysis using data from the same cohort,
the use of methamphetamine was specifically asso-
ciated with receptive UAI with casual partners.43

■ From the cross-sectional data collected between
2002 and 2003 in the Vanguard Project, use of
ketamine, GHB (gamma butyrolactone), ecstasy,
and Viagra within 2 hours of encounters was found
to be associated with UAI with casual partners of

unknown HIV status.44 Also in an analysis of data
from the Vanguard Project, men reporting nitrite
inhalant use (“poppers”) during sexual relations
were more likely to have casual partners, have
greater numbers of casual partners whose HIV
serostatus was positive or unknown, and to have
anal intercourse with casual partners. However, use
of poppers was not associated with unprotected
anal intercourse with casual partners.45

■ In the 2004 Sex Now survey conducted in BC, men
who reported having had UAI with a partner of
unknown serostatus were more likely to also report
the following: they felt pressured to have unpro-
tected sex (OR = 3.6); they broke an agreement with
a partner (OR = 3.3); they did not care at the time
(OR = 3.2); they engaged in high-volume sex (OR =
2.7); and they used crystal meth (OR = 2.6). This
survey also found that age was not related to UAI
with a partner of unknown serostatus; that men
who had 10 or more partners per year were more
likely to engage in UAI with a partner of unknown
serostatus; and that men who used certain venues
(e.g. baths, Internet, sex party, phone-line, or
parks) were more likely to report having had UAI
with a partner of unknown serostatus.19

■ The recent rise in rates of reportable STI in Canada
may also be used as a marker of unsafe sexual be-
haviour. The elimination of infectious syphilis, the
least commonly reported bacterial STI in Canada,
was seen as an imminent goal as recently as 1996;
however, national infectious syphilis rates (prelimi-
nary) were almost nine times higher in 2004 than
they were in 1997 (3.5/100,000 vs. 0.4/100,000
respectively).46 Despite limitations of surveillance
data in assessing the risk behaviours of reported
cases, this increase is disproportionately higher among
males, who accounted for 88% of all reported cases
in 2004.46 Similarly, a review of the gonorrhea sur-
veillance data in Canada reveals that reported cases
of gonorrhoea among men increased by 106%
between 1997 and 2004 (compared with a 76%
increase among females).46 Lymphogranuloma ven-
ereum (LGV) is a sexually transmitted infection that
until recently was rare in industrialized countries.
However, starting in 2003, cases in MSM have been
reported in Europe, the United States, and Canada.
As of November 1, 2006, there were 85 cases of LGV
reported to PHAC. All reported cases have been
male, and most cases reported recent sex, often
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unprotected with male partners, which occurred
primarily in bathhouses.47 The rising rates of syphi-
lis, the increase in gonorrhea rate, and the emer-
gence of LGV in Canada further support the
suggestion of an increase in unprotected sexual
encounters among MSM.

Comment

A number of biases must be taken into account when
interpreting the results noted here. HIV diagnostic
data are limited to persons who present themselves for
testing, and so trends in these numbers may be influ-
enced by testing patterns or improved ability to remove
duplicate tests. In addition, identifying information
that accompanies HIV testing data is sometimes
incomplete or inaccurate, and this may limit the use-
fulness of HIV incidence estimates. Results of cohort
studies are limited by selection biases, loss to follow-
up, and problems with generalizability.

Despite these limitations, available data suggest that
there was an increase nationally in new HIV infections
among MSM in the late 1990s, and although this
increase may not have continued, overall incidence
does not appear to have decreased since then. There is
also a continued and perhaps increasing presence of
high-risk behaviours among MSM across the country.
This high-risk behaviour among MSM is also noted
elsewhere. For example, increases have been seen in
HIV-associated risk behaviours and/or STIs among
MSM in the United States,48-49 United Kingdom,50 and
Sydney, Australia.51

Several hypotheses have been explored in an effort to
explain these increases in HIV-associated risk behav-
iours, including alcohol/drug use,24,36,44 feelings of
complacency or optimism related to the success of
antiretroviral therapy,52 false reassurance upon learn-
ing of an HIV-negative result, misconceptions about a
partner’s HIV status, a lack of direct experience of the
AIDS epidemic in the younger generation of gay men, a
desire to escape the rigorous norms and standards
required for a lifetime of safe sex,53 and the impact of
Internet chat rooms as a risky environment.19,40

The increase in new infections among MSM and the
number of MSM living with HIV underscore the need
for innovative prevention programs to reduce the
spread of HIV and STIs in the gay community. These
programs should not only focus on those who are not
yet infected but also on those who are HIV positive.

Risk behaviour measured over time and in different
settings that reflect urban and rural areas of Canada, as
well as diverse populations, would be useful to better
characterize the epidemic among MSM and to support
effective prevention and care programs.
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HIV/AIDS Among
People Who Inject Drugs in Canada

Introduction

In the early 1980s, the Canadian HIV epidemic was concentrated
among men who have sex with men (MSM). By the early to mid-
1990s, there was a change toward increasing transmission among
people who inject drugs (IDU), and by 1996 approximately 35% of
new HIV infections that occurred in Canada that year were among
IDU.1 The current national HIV estimates indicate that the propor-
tion of new infections among IDU had decreased to 14% of all new
infections in 2005 (350-650 of a total of 2,300-4,500 new infec-
tions).1 A similar trend has occurred in the adult positive HIV tests
reported to the Public Health Agency of Canada (PHAC): surveil-
lance data as of December 31, 2006, indicate that in 2006, 19.3% of
these tests were attributed to IDU, down from a peak of just over
33% in 1996 and 1997.2 This Epi Update presents information on
the status of HIV/AIDS among IDU in Canada.

AIDS Surveillance Data2

Injecting Drug Use Remains a Significant Exposure
Category Among AIDS Cases

■ As of December 31, 2006, there have been 20,669 AIDS cases
reported to PHAC since the early 1980s (includes cases
reported up to June 30, 2003, from Quebec, but data on the
number of reported AIDS cases from Quebec after that date
were not available; data from Ontario on the exposure category
of cases reported since the second half of 2005 were not avail-
able). Of the 19,154 cumulative adult AIDS cases with known
exposure category, 8.0% (1,536) were attributed to injecting
drug use and, of these, 72.7% were males. An additional 4.3%
(830) were attributed to MSM who also inject drugs (MSM/
IDU).

■ There was a rise in the proportion of IDU among reported adult
AIDS cases from 6.3% in 1993 to 21.9% in 1998. From there it
dropped to a low of 15.9% in 2001 before increasing steadily to
23.0% in 2005. From 2005 to 2006 the proportion of IDU
among reported adult AIDS cases increased to 30.9% (Figure 1).
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When interpreting the results presented in this sec-
tion, it should be remembered that AIDS cases rep-
resent trends in HIV infections that occurred
approximately 10 years earlier and that the number
of AIDS cases reported in recent years is low, which
complicates the interpretation of recent trends.

■ The proportion of adult male AIDS cases attributed
to IDU steadily increased from 4.0% in 1992 to a
peak of 21.8% in 2003, and later decreased to 14.7%
in 2005. This has been followed by an increase to
31.1% in 2006.

■ Females represent 27.3% of the total cumulative
adult AIDS cases attributed to IDU for which expo-
sure category and gender were reported. The pro-
portion increased steadily from 19.3% in 1992 to a
peak of 47.4% in 1998. It dropped to 23.2% in 2003,
and trends since then are especially difficult to
interpret because of the small number of reported
cases.

HIV Surveillance Data2

Proportion of Adult HIV Positive Test Reports
among IDU Continues Gradual Decline

While AIDS data provide information on HIV infec-
tions that occurred about 10 years in the past, HIV data
provide a picture of more recent infections.

■ Of the 31,197 cumulative positive HIV tests in adults
reported to PHAC with exposure category informa-
tion since reporting began in 1985 to December 31,
2006, 17.0% were attributable to injecting drug use
(67.5% of the positive HIV reports with known gen-
der in the exposure category of IDU were males). An
additional 2.3% were attributed to MSM/IDU.

■ Figure 2 shows the proportion of adult positive HIV
tests attributed to injecting drug use by year of test,
to the end of 2006. This proportion has gradually
decreased from 24.6% in 2001 to 19.3% in 2006.

■ The proportion of positive HIV test reports in adult
females that could be attributed to IDU was 31.1%
in 2001, and this showed a decline in the following
years to 25.5% in 2003 before increasing again by
2006 to 30.7%. The proportion in adult males attri-
butable to IDU has shown a steady decrease from a
high of 22.4% in 2001 to 15.4% in 2006.
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■ Of positive HIV tests reported between January 1,
2006, and December 31, 2006, for which age and
risk information was available, the highest propor-
tion in the IDU category occurred in those aged 30-
39 years (35.7%), followed by those aged 40-49
years (24.9%).

Studies Confirm That HIV Prevalence and
Incidence Remain Unacceptably High at
Sentinel Sites Across Canada

In response to a need for ongoing monitoring of HIV
prevalence and incidence rates as well as risk behav-
iours in IDU populations from across the country, an
enhanced surveillance system of HIV- and hepatitis C
(HCV)-associated risk behaviour, I-Track, has been es-
tablished by the Public Health Agency of Canada at
sentinel sites across Canada. This has been achieved
through collaboration with provincial, regional, and
local health authorities, community-based organiza-
tions, and researchers. A pilot study of the I-Track sur-
veillance system was undertaken between October
2002 and August 2003, when a total of 1,062 IDU were
surveyed in Victoria, Regina, Sudbury, Toronto, and as
part of the SurvUDI network (which includes Ottawa
and nine sites in the province of Quebec).3 Since then,
Phase I of I-Track was completed between October
2003 and May 2005 with the addition of Edmonton
and Winnipeg. A total of 3,031 IDU participated in

Phase I of I-Track. Phase II has been completed in Vic-
toria, Sudbury, Toronto, Kingston, and throughout the
SurvUDI network. Remaining Phase II surveys are
planned in Regina, Edmonton, and Winnipeg along
with two new sites: Thunder Bay and Prince George.
Selected findings from Phase I of I-Track are reported
below, as well as those reported by other studies of IDU
in Canada.

HIV and HCV Prevalence Among IDU

■ HIV prevalence at participating I-Track sites is quite
variable,4,5 ranging in the pilot study from a low of
1.2% in Regina in 2002-03 to a high of 19.6% at sites
in the SurvUDI network (2003-04).3 In Phase I of I-
Track surveys, the prevalence of HIV has ranged
from 2.9% in Regina to 23.8% in Edmonton.5 The
HIV prevalence at I-Track sites is given in Table 1.

■ Open since September 2003, Vancouver’s super-
vised injection site recruited a cohort of IDU who
used the facility from December 2003 to April 2005
to participate in the Insite Cohort Study. Of the
1,007 subjects, 17% were HIV positive.10

■ In a cohort study, 203 participants were recruited
into low-threshold methadone programs at two
sites in Ontario by December 2003. The HIV preva-
lence at the time of entry was found to be 7%. Of
those who were HIV positive, 84% knew their
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serostatus and 77% were co-infected with HCV. The
HCV prevalence was 48%.11

■ HCV prevalence was high throughout all Phase I of
I-Track sentinel sites and ranged from 61.8% in
Winnipeg to 68.5% in Sudbury and Victoria.5 In the
SurvUDI network between 2003 and 2006, HCV
prevalence was estimated to be 62.2%.12

■ The HIV and HCV co-infection rate at the four par-
ticipating sites (Regina, Sudbury, Toronto, and Vic-
toria) was found to be 7.8% overall in the I-Track
pilot phase4 and 11.7% across seven sentinel sites in
Phase I.5

■ The SurvUDI network has been conducting surveil-
lance since 1995 in recruitment centres that provide
needle exchange services and other prevention pro-
grams to IDU in the province of Quebec and in
Ottawa, Ontario. HIV prevalence for the overall net-
work increased significantly from 11.3% in 1995
to 14.4% in 2002, followed by a gradual decline
to 9.8% in 2005.12 In 2005, HIV prevalence in
Montreal, Ottawa, and Quebec City was found to
be 13.6%, 8.0%, and 7.1% respectively.12

■ In a study from Quebec City on differences in risk
behaviour between users of needle exchange pro-
grams (NEP) and detoxification centre participants,
the prevalence of HIV among NEP users was 12.1%
vs. 9.1% for the detoxification centre participants.13

HIV and HCV Incidence Among IDU

■ Results indicate that HIV incidence among repeat
service attendees in the SurvUDI network decreased
from 5.1 per 100 person-years (PY) in 1995 to a

range of 2.2-3.0 per 100 PY during 2001 to 2004
and then decreased to 2.8 per 100 PY in 2005.12

Overall incidence from 1995 to 2006 was 2.5 per
100 PY in Quebec City, 3.9 per 100 PY in Montreal,
4.0 per 100 PY in Ottawa and the Outaouais, 1.4 per
100 PY in semi-urban sites, and 3.2 per 100 PY for
the overall SurvUDI network.12

■ The POLARIS study investigated HIV incidence
according to risk category among repeat testers in
Ontario’s diagnostic HIV testing database during
the period 1992-2000. HIV incidence among IDU
decreased from 0.64 per 100 PY in 1992 to 0.14 per
100 PY in 2000.14

■ A study examining trends in HIV incidence in
Ontario according to recent infections among new
HIV diagnoses (identified using the serological test-
ing algorithm for recent HIV seroconversion or
STARHS assay) found that HIV incidence during a
3-year period (October 1999 to December 2002)
among IDU was 0.23 per 100 PY. The incidence dur-
ing the same period was 0.25 per 100 PY in Toronto,
0.71 per 100 PY in Ottawa, and 0.15 per 100 PY
elsewhere in Ontario.15,16 Over time, HIV incidence
among IDU in Ontario appeared to decrease.14 The
estimated incidence of HIV in Ontario in 2003 based
on the detuned assay was 0.09 per 100 PY in Toronto,
0.29 per 100 PY in Ottawa, and 0.13 per 100 PY in
other regions of Ontario.17

■ Results from the Vancouver Injection Drug User
Study (VIDUS) showed that HIV incidence was 1.5
per 100 PY in 2000, down from 10.3 in 1997 and 3.2
in 1999.18 In the VIDUS cohort enrolled between
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Table 1. HIV prevalence (%) at selected centres and years

Other studies I-Track

1986-
90

1992-
94

1997-
98 2000 2002 2003 2004 2005

Edmonton 23.85

SurvUDI network* 19.63 17.35

Regina 2.06 1.24 2.95

Sudbury 10.14 12.25

Toronto 5.57 8.67 5.14 7.65

Victoria 16.04 15.45 12.58

Winnipeg 2.39 12.69 13.15

*Nine recruitment sites in the province of Quebec, as well as Ottawa, Ontario



May 1996 and May 2003 the cumulative incidence
at 64 months after enrolment was 14%.19

■ HIV incidence rates were estimated from pooling
participants who had had at least one HIV test
between 1992 and 2003 from three large prospec-
tive Vancouver cohort studies, the VIDUS study, the
CHASE Project, and the SEOSI cohort. Incidence
was found to be 0.2 per 100 PY in 1992, which
increased to 2.3 per 100 PY in 1995 and decreased
from 2.1 per 100 PY in 2000 to 1.3 per 100 PY in
2003.20

■ Further research from VIDUS compared cumulative
HIV incidence among daily NEP users and non-daily
NEP users. Daily NEP users had a higher 48-month
cumulative incidence rate, at 18.1%, as compared
with 10.7% among non-daily NEP users.21

■ In a study in Ottawa, HCV incidence was found to
be 25.0 per 100 PY.22 In the SurvUDI network, the
incidence of HCV during the period from 1997 to
2006 was 27.5 per 100 PY.12

■ Research from the St. Luc cohort in Montreal revealed
an overall HIV incidence rate of 2.6 per 100 PY from
1992 to 2004. The rate was at its highest in 1997, at
2.5 per 100 PY, and at its lowest in both 1998 and
2001, at 1.6 per 100 PY. For 2004 the rate was 1.8
per 100 PY.23

IDU component of national HIV estimates

■ Of the estimated 58,000 persons living with HIV in
Canada in 2005, about 9,860 (17%) were IDU. This
compares with an estimate of 8,900 IDU living with
HIV infection in 2002.1

■ An estimated 350-650 new HIV infections occurred
among IDU in 2005, which represents about 14% of
the estimated total of 2,300-4,500 new infections.1

This is slightly less than the estimated 400-700 new
infections (19% of total) among IDU in 2002.
Although this difference is hard to interpret given
the broad ranges of uncertainty associated with the
incidence estimates, it is suggestive of a decrease
that is consistent with the other data presented in
this Epi Update. Possible reasons for such a decrease
include the adoption of safer injecting practices
among IDU, shifting patterns of drug use, and effec-
tive prevention programming.

Women, Youth and Aboriginal IDU Are
Particularly at Risk of HIV Infection

Women

■ Since 1996, approximately one-quarter to one-half
of new HIV test reports among women have been
attributed to injecting drug use. The latest national
HIV estimates published by PHAC indicate that of
the estimated 620 to 1,240 new infections among
women in 2005, 24% were attributed to injecting
drug use.1

■ Findings from the VIDUS study in Vancouver show
that during the period May 1996 to December 2000,
HIV incidence rates among female IDU in Vancou-
ver were about 40% higher than those among male
IDU (16.6% vs. 11.7% respectively).24

Youth

■ Results from Phase I of I-Track indicate that 25.5%
of males and 29.9% of females reported initiation of
injecting at the age of 16 years or younger.5

■ High HIV incidence rates were found among young
IDU when the VIDUS study in Vancouver examined
rates of HIV positivity among IDU participants who
were 24 years of age and younger. HIV incidence
rates in this age group were 2.96 and 5.69 per 100
PY among males and females respectively,25 com-
pared with an overall incidence rate of 1.5 per 100
PY in 2000.18 This study also found that among
young IDU (age 13-24 years), HIV prevalence was
associated with female sex, history of sexual abuse,
engaging in survival sex, injecting heroin daily,
injecting speedballs daily, and having numerous
lifetime sexual partners.26

■ The HIV incidence among street youth in the
Montreal Street Youth Cohort Study was 0.69 per
100 PY as of September 2000. Injecting drug use
was the strongest predictor of HIV seroconversion
(becoming HIV positive).27

■ Enhanced Surveillance of Canadian Street Youth
(E-SYS) is a national, multi-centre, cross-sectional
surveillance system that monitors sexually trans-
mitted infections, bloodborne pathogens, behav-
iours and risk determinants among Canadian street
youth aged 15-24 years. Approximately one-fifth of
street youth surveyed in the 1999, 2001, and 2003
cycles of E-SYS had ever injected drugs in their life-
time (20.8%, 18.4%, and 22.3% respectively).28 The
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HIV prevalence among street youth who injected
drugs in the E-SYS was observed to be 0.6%, 2.9%,
and 1.0% in 1999, 2001, and 2003 respectively. Fur-
ther, young IDU accounted for 66.7%, 60.0%, and
37.5% of HIV-positive street youth in 1999, 2001,
and 2003 respectively, despite constituting only
20.1%, 17.2%, and 21.2% of the street youth popu-
lation in each of those years (Sexual Health and STI
Section, Community Acquired Infections, Centre
for Infectious Disease Prevention and Control:
personal communication, 2006).

Aboriginal persons

■ Aboriginal persons are overrepresented in many
IDU populations, and a larger proportion of Aborig-
inal HIV and AIDS cases are attributed to IDU than
non-Aboriginal cases.29 The 2005 national HIV esti-
mates indicate that 53% of all new HIV infections
among Aboriginal people in 2005 were attributable
to injecting drug use, a proportion considerably
higher than the 14% of overall new infections in this
category.1

■ Results from I-Track Phase I showed that 41.9% of
the study participants self-identified as Aboriginal.
Most of these were from Regina, where 87.2% were
Aboriginal, followed by Edmonton and Winnipeg,
where 70.3% and 69.6% of participants were Aborig-
inal. The proportion of Aboriginal IDU in the remain-
ing sentinel sites ranged from 5.5% in the SurvUDI
network to 27.3% in Sudbury.5

■ An analysis comparing the seroconversion rates of
Aboriginal IDU with those of non-Aboriginal IDU
recruited between 1996 and 2000 for the VIDUS
study in Vancouver found that Aboriginal IDU were
seroconverting at twice the rate of non-Aboriginal
IDU.30

■ After 48 months of follow-up through the VIDUS
study, Aboriginal youth aged 24 years and younger
who inject drugs were found to be more than 4 times
as likely to be infected with HIV at enrolment and
more than twice as likely to become infected with
HIV during the follow-up than were non-Aboriginal
youth who inject drugs.31

■ In a nested case-control study of VIDUS participants
who were 24 years of age or younger at enrolment,
cases were more likely to be Aboriginal, to have had
more than 20 lifetime sexual partners, to inject
cocaine daily, and to use crack cocaine daily.32

■ The CHASE project is a prospective study in which
residents of the Vancouver’s Downtown Eastside
are recruited. In a subset of the CHASE cohort that
consisted of IDU, Aboriginal ethnicity was associ-
ated with HIV prevalence at baseline.33

■ In a study of the recently opened safe injection facil-
ity in Vancouver, 19% of the study participants who
were users of the facility were Aboriginal, and Aborigi-
nal ethnicity was significantly associated with HIV
seropositive status (odds ratio 2.7, p < 0.001).10

■ In the Cedar Project, a study in Vancouver and
Prince George, Aboriginal youth (14-30 years of
age) were surveyed about HIV prevalence and risk
behaviours, including injecting drug use. Overall
HIV prevalence was 3.8% in Prince George and
12.6% in Vancouver. Among injecting Aboriginal
youth, HIV prevalence was 7.2% in Prince George
and 17.4% in Vancouver.34

International trends

A report published by UNAIDS and the World Health
Organization (WHO) in December 2006 indicated that
an estimated 39.5 million people in the world are living
with HIV, of whom 2.3 million are children under 15
years of age.35 IDU is cited as one of the main modes of
transmission for those living with HIV/AIDS in seven
of the 10 regions of the world, including North Amer-
ica, North Africa and the Middle East, Western Europe,
and East Asia and Pacific. In Eastern Europe and Cen-
tral Asia, where the epidemic began relatively later
than in other regions (early 1990s), injecting drug use
is listed as the single main mode of transmission.35 Fig-
ure 3 shows the proportion of AIDS cases attributed to
IDU in selected countries since 1995. While caution
should be used when comparing and interpreting data
from surveillance systems that may differ, it is interest-
ing to note that although Canada is in the lower half of
the graph, countries like Australia, Netherlands, and
the UK have even lower proportions of reported AIDS
cases attributed to IDU. Such ecological comparisons
have their limitations, but this difference may be related
to the availability and acceptability of programs and
services that advocate harm reduction for IDU popula-
tions in these countries. More research is needed to
study the effectiveness of these programs and whether
similar approaches could be applicable in the Canadian
setting.
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Comment

A number of biases must be taken into account when
interpreting the results given here. HIV diagnostic data
are limited to persons who present themselves for test-
ing, and so trends in these numbers may be influenced
by testing patterns and/or improved ability to remove
duplicate tests. In addition, identifying information
that accompanies HIV testing data is sometimes incom-
plete or inaccurate, and this may limit the usefulness of
HIV data. Results of cohort studies are limited by selec-
tion biases, loss to follow-up, and problems with
generalizability. Studies that have a cross-sectional
design have their own limitations.

Although the incidence of HIV among IDU may be
decreasing somewhat, the issue of HIV among IDU in
Canada continues to be a serious problem that demands
ongoing attention. The problem is best documented in
larger cities but is increasingly being seen outside major
urban areas. The establishment of the I-Track enhanced
surveillance system represents a milestone in the objec-
tive of describing changing patterns in drug injecting
and sexual behaviours, HIV testing behaviours, and HIV
and HCV prevalence among IDU in Canada. Results
from the I-Track pilot phase and from Phase I suggest

that the pattern of drug use and HIV prevalence differ
markedly across Canada and within provinces. These
findings highlight the importance of expanding the
geographic coverage of the surveillance system and the
need to include semi-urban centres in the future. Policy
and programs to address drug use and HIV will need to
be tailored to local issues and IDU migration patterns.

The high levels of risky injecting and sexual behav-
iours reported by IDU in sentinel sites across Canada
suggest that the potential for the transmission of HIV
in these populations continues to be significant. Given
the geographic mobility of IDU and their social and
sexual interaction with non-users, the dual problem of
injecting drug use and HIV infection is one that ulti-
mately affects all of Canadian society.
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Risk Behaviours Among
People Who Inject Drugs in Canada

Introduction

Recent estimates of national HIV prevalence and incidence indicate
that 14% or 350-650 of the estimated 2,300-4,500 new HIV infec-
tions that occurred in Canada in 2005 were among people who
inject drugs (IDU).1 In 2002, 19% or 400-700 of the estimated
2,100-4,000 new HIV infections were among IDU.1 A comparable
trend has been observed in the number of positive HIV test reports
attributed to injecting drug use reported to the Public Health
Agency of Canada (PHAC). The proportion of adult positive HIV
tests attributed to injecting drug use, after peaking at just over 33%
in 1996 and 1997, gradually decreased to 19.3% in 2006.2

Although these declining trends are encouraging, HIV among IDU
remains a major concern. In the absence of a vaccine against HIV,
behaviour change is the main tool for preventing HIV infection
among drug injectors. Behaviour change concerns both the IDU
who are HIV infected and those who are uninfected, and relates
mainly to their injecting-related and sexual behaviours.

In response to a need for ongoing monitoring of HIV-associated
risk behaviours among IDU, PHAC, through collaboration with
provincial, regional, and local health authorities, community-
based organizations, and researchers, has initiated enhanced sur-
veillance of risk behaviours associated with HIV and hepatitis C
(HCV) (I-Track) at sentinel sites across Canada. A pilot study of
the I-Track surveillance system was undertaken between October
2002 and August 2003, when a total of 1,062 IDU were surveyed in
Victoria, Regina, Sudbury, Toronto, and in the SurvUDI network
(which includes Ottawa and nine sites in the province of Quebec).3

Since then, Phase I was completed between October 2003 and May
2005, 3,031 subjects being interviewed in Victoria, Edmonton, Re-
gina, Winnipeg, Sudbury, Toronto, and in the SurvUDI network.4

This Epi Update describes the drug injecting and sexual risk behav-
iours that have been reported by the I-Track surveys, as well as by
other studies of IDU in Canada.
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At a Glance

■ Available data indicate high levels

of risky injecting and sexual

behaviours among people who

inject drugs (IDU), suggesting that

the potential for the transmission

of HIV in these populations

continues to be significant.

■ The sharing of needles and other

injecting equipment among IDU

has shown a decreasing trend

across various cities in Canada.

■ Marked differences in injecting

drug use risk behaviour and in HIV

prevalence across several cities in

Canada reflect the need to increase

the geographic coverage of

surveillance of risky behaviours

among IDU.



Neither a Borrower nor a Lender
Be: the Sharing of Needles and
Syringes

The sharing (borrowing and lending) of needles and
syringes is well established as a means of transmitting
HIV infection and is a common behaviour among IDU.
While results suggest positive trends in the reduction
of sharing behaviour among IDU, the proportion of
participants who report sharing needles is still
relatively high.

■ Results from Phase I of the I-Track survey indicate
that, overall, 14.5% of study participants reported
injecting with used needles in the 6 months before
the survey. Proportions ranged from 8.7% in Ed-
monton to 26.7% in the SurvUDI network.4 This is a
noticeable drop from the pilot study, when 26.8% of
participants overall reported injecting with used
needles (see Table 1). IDU borrow mostly from peo-
ple with whom they inject, usually close friends/
family or regular sex partners.4

■ From Phase I, 18.2% of participants overall reported
passing or lending a needle/syringe that they had
already used to other IDU for injecting purposes,
and this proportion ranged from 10.0% in Regina to
31.1% in Victoria.4 This was slightly lower than the
rate from the pilot study, of 22.7% (see Table 1).3

■ Recent research from the VIDUS study on accessing
addiction treatment found high rates of needle/sy-
ringe lending and borrowing in Vancouver. Overall,
37.8% of the participants enrolled in the VIDUS
study as of May 2002 reported borrowing syringes
(37.4% among those in treatment and 39.6% among
those not in treatment). Over one-third of the par-
ticipants (36.2%) reported lending syringes.5 In
comparison, a survey of IDU attending the safe

injection facility in Vancouver found that 11% of
the study participants had shared needles/syringes
in the previous 6 months. It was also noted, after ad-
justing for covariates, that the safe injection facility
was independently associated with reduced needle/
syringe sharing among participants of the survey.6

■ Researchers in Toronto compared data from the
I-Track survey with past research on IDU in the city
and noted a declining trend in needle sharing. In
studies from 1989-90,7 1992-93,8 and 2002-03,3

needle borrowing rates were 46%, 32%, and 24%;
data from Phase I of the I-Track survey noted needle
borrowing by 15.0% of IDU in Toronto.4

■ In the SurvUDI network from 1995 to 2006 signifi-
cant differences were found between urban and
semi-urban (small communities) participants with
regard to needle sharing and borrowing: 27.8% of
urban participants vs. 36.2% of rural participants
had lent used needles to someone in the previous
6 months, and 32.9% of urban participants vs. 41.0%
of rural participants had borrowed used needles
from someone else in the previous 6 months.9

■ Of the IDU recruited from shooting galleries in
Quebec City, 28.9% reported injecting with used
needles.10 Lifetime syringe sharing was estimated in
another repeated cross-sectional survey of IDU
attending shooting galleries in Quebec City, where
67% reported having injected with a used syringe in
the past.11

■ In the Cedar Project, Aboriginal youth from Van-
couver and Prince George, British Columbia, were
surveyed on their drug use and risk behaviours.
Study participants from Prince George were more
likely to use needles/syringes that had already been
used than participants from Vancouver (24% vs.
12%).12
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Table 1. Sharing of needles in the I-Track survey (percentage)

Year
Average

among sites Regina Sudbury Toronto Victoria
SurvUDI
network Edmonton Winnipeg

Used needles

2004-2005 14.5 9.2 12.0 15.0 18.9 26.7 8.7 10.8

2002-2003 26.8 16.5 26.6 24.0 30.7 36.2

Lent needles

2004-2005 18.2 10.0 17.3 20.0 31.1 21.9 12.7 14.4

2002-2003 22.7 15.7 18.3 18.1 30.0 31.4



■ In a study from Ottawa of crack smokers involved
with the safe crack kit initiative, subjects who had
used crack and injected drugs were more likely to
have injected with a used needle than those who did
not use crack but did inject (36% vs. 25%).13

■ Researchers in Quebec City conducted a study that
compared risk behaviours of users of needle-
exchange programs (NEP) with risk behaviours of
attendees at detoxification centres. Needle sharing
and equipment sharing were significantly associ-
ated with NEP use, 23.2% of NEP users vs. 17.3% of
detoxification centre participants reporting both in
the previous 6 months.14

The borrowing and lending of other injecting equip-
ment (e.g. spoons, filters, and water), often referred to
as “indirect sharing”, has also been associated with
HIV infection. Research indicates that indirect sharing
also occurs frequently among IDU:

■ Results from Phase I of the I-Track survey showed
that 30.9% of participants reported borrowing the
equipment used to prepare drugs for injection (wa-
ter, filter, cooker/spoon) in the previous 6 months,
and this ranged from 23.5% in Toronto to 40.8% in
Regina.4 This is lower than the rate of borrowing
equipment reported in the pilot study in 2002-03,
when 47.0% of participants (range: 31.8% in Toronto
to 58.8% in Sudbury) reported borrowing previ-
ously used other injecting equipment (water, filter,
cooker/spoon) for injecting purposes in the preced-
ing 6 months.3

■ Also from Phase I of the I-Track survey, 32.0% of
participants reported passing or lending the equip-
ment used to prepare drugs for injection that they
had already used (water, filter, cooker/spoon). This
ranged from 23.4% in the SurvUDI network to
46.8% in Regina.4 This was a slight change from the
pilot study, when 37.5% reported lending or pass-
ing on other injecting equipment in the 6 months
prior to the survey.3

■ In Toronto, analysis of Phase I data of the I-Track
survey revealed a decline in injecting equipment
sharing when compared with rates from previous
research studies. In studies conducted in 1991-94,
1997-98, and 2002, borrowing rates of injecting
equipment were 69.1%, 55.6%, and 31.8% respec-
tively, whereas the rate from Phase I was 24%.4,15

■ In the VIDUS cohort study of IDU in Vancouver
during 1996 to 2000, 38% of men and 37% of
women reported borrowing injecting equipment,
and this was found to be one of the risk factors for
seroconversion among men.16

■ The sharing of injecting equipment is related to the
circumstances and place in which injecting occurs.
In a pilot study of social networks of IDU recruited
from shooting galleries in Quebec City, 64.4% bor-
rowed other injecting equipment that had been
used.10 In a study conducted between October 2002
and January 2003 among street-recruited IDU in
Ottawa, it was observed that the IDU who reported
injecting in public places were more likely to inject
with used needles.17

■ International studies18-20 of IDU have identified other
aspects of drug injecting, such as “front-loading” or
“back-loading”, which may also increase the risk of
HIV transmission. These practices involve two or more
IDU who use only one syringe to prepare a drug
solution. The solution is then squirted into one or
more additional syringes either via the front of the
recipient syringe after removing its needle (front-
loading) or via the back after removing the plunger
(back-loading); however, the full extent of such risk
behaviours among Canadian IDU is not known.

Risky Business: Trading Unprotected
Sex for Money and Drugs

Many IDU in Canada are involved in the commercial
sex trade, and studies report inconsistent condom use
with clients:

■ Among IDU participating in Phase I of the I-Track
survey, 32.1% of females reported having had a client
male sex partner in the 6 months before the survey.
Of these, 5.7%, 11.0%, and 2.0% reported never using
condoms during vaginal, oral, and anal sex respec-
tively.4

■ Results from the SurvUDI network between 1996
and 2006 comparing urban and semi-urban partici-
pants found that 42.5% of females in urban versus
30.2% of females in semi-urban sites reported en-
gaging in prostitution in the previous 6 months.9

For male participants, 8.4% of males in urban ver-
sus 9.0% of males in semi-urban sites reported en-
gaging in prostitution in the previous 6 months.9

Further, analysis of HCV test results between 1997
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and 2003 revealed that the HCV incidence was sig-
nificantly associated with sex trade involvement
(adjusted hazard ratio 2.61).21

■ In the VIDUS study in Vancouver, 995 male IDU
were recruited between 1996 and 2003, of whom
11% reported being involved in the sex trade at
enrolment and 10% initiated sex trade involvement
during the follow-up period; those in the sex trade
had higher levels of risky injection behaviours.22

■ Among young IDU in the VIDUS study (IDU under
29 years of age), Aboriginal women and young IDU
who started to inject at age 16 years or younger were
more likely to be involved in sex trade work.23

■ In another study focusing on Aboriginal youth, the
Cedar Project, IDU risk behaviours and HIV and
HCV prevalence rates were examined. Survival sex
work was reported by 34% of participants from
Prince George and 41% of participants from Van-
couver.12 Bivariate analyses comparing HIV sero-
status among participants showed that those more
likely to be HIV infected were participants who had
ever received money for sex (odds ratio = 2.3, 95%
confidence interval = 1.1-4.8).12

■ A study in Montreal of street youth who injected
drugs between 1995 and 2000 revealed that 29% of
study participants had exchanged sex for money or
gifts in the previous 6 months, and 25% had engaged
in prostitution as a source of income in the previous
6 months.24

Not Safe Enough: Sex with Regular
and Casual Partners

Among IDU with regular and casual opposite sex part-
ners, condom use is low:

■ Analysis of condom use among participants of
Phase I of the I-Track survey indicates that reported
condom use during penetrative and oral sex in the
preceding 6 months was less frequent with casual
sex partners than with client sex partners, and less
frequent still with regular sex partners. Among
males, 23.4% reported never using condoms for
vaginal sex with casual female sex partners. For anal
and oral sex, 25.7% and 47.1% respectively reported
never using condoms. Of males with casual male sex
partners, 23.6% and 41.6% reported never using
condoms during anal and oral sex respectively.
Among females, 29.4%, 19.9%, and 45.5% reported

never using condoms with male casual sex partners
for vaginal, anal, and oral sex respectively. There
were no marked differences in reported condom use
among participating sites.4

■ Among IDU in the Regina seroprevalence study
conducted in 2000, condom use with regular and
casual partners was low. For example, 94% of male
IDU and 92% of female IDU reported inconsistent
or no condom use during vaginal sex with regular,
opposite sex partners. Of those respondents who
had casual partners, 58% of men and 71% of women
reported inconsistent or no use of condoms with
this type of partner.25

■ In the VIDUS cohort study in Vancouver during
1996-2000, 18% of men and 20% of women reported
the use of condoms with regular sex partners in the
previous 6 months; non-use of condoms with a reg-
ular sex partner was the most significant risk factor
for seroconversion among women.16

■ From VIDUS, an examination of young Aboriginal
IDU and risk behaviours revealed that only 21%
used condoms with regular partners and 19% used
condoms with casual partners; of non-Aboriginal
IDU only 16% used condoms with regular partners
and 30% used condoms with casual partners.26 Of
males involved in the sex trade, 17% had unpro-
tected intercourse with regular partners and 44%
had unprotected intercourse with casual partners,
whereas among males not involved in the sex trade
19% had unprotected intercourse with regular part-
ners and 26% had unprotected intercourse with
casual partners.27

■ In the Cedar Project, between October 2003 and
April 2005 a higher percentage of Aboriginal youth
in Prince George had unprotected sex with regular
partners than in Vancouver (59% vs. 34%, p = 0.008).
The proportion of unprotected sex with causal part-
ners was found to be the same in both cities
(16%).12

Male IDU and Same Sex Partners

The proportion of male IDU reporting sexual inter-
course with same sex partners varies in different cities:

■ In Phase I of the I-Track survey, among male IDU
6.2% reported having had male sex partners in the
preceding 6 months.4
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■ Of male IDU in the VIDUS study who reported having
had sexual intercourse in the previous 6 months,
7.0% reported having had only same sex partners,
and 6.0% reported having had partners of both
sexes in this time period.28

■ Between 1996 and 2006 in the SurvUDI network,
13.5% of repeat-visit male participants living in urban
sites reported same sex partners versus 9.9% of repeat-
visit male participants living in semi-urban sites.9

Protective Behaviour Changes or
Higher Risk Practices Following
Positive HIV Test?

More research is needed to determine whether IDU
continue to engage in high-risk behaviours or modify
their behaviours after receiving a positive HIV anti-
body test:

■ Among IDU in a Quebec cohort study conducted
between 1996 and 1999, 73.1% of HIV-positive drug
injectors had stopped lending needles compared
with 56.0% of their HIV-negative counterparts in
the 6 months after their HIV serostatus result; how-
ever, 8.5% of HIV-positive IDU compared with 16.0%
of their non-infected peers began lending needles to
HIV-positive partners in this same period. In the
same study, 62.2% of HIV-positive drug injectors
had stopped borrowing needles compared with
58.6% of their HIV-negative counterparts in the 6
months following their HIV serostatus result. Of
HIV-positive IDU, 16.7% compared with 19.5% of
their non-infected peers began borrowing needles
from HIV-positive partners in this same period.29

■ In the VIDUS study in Vancouver 35.0% of subjects
who were HIV positive reported that they had bor-
rowed needles before learning about their serosta-
tus. In the months after their HIV-positive test, only
21.0% of these subjects reported that they continued
to borrow needles. Similarly, 37.0% of HIV-positive
IDU reported needle lending before their positive
HIV test, whereas only 21.0% of these subjects con-
tinued this practice after receiving their positive test
results.30

■ In a study of women in Montreal, the rate of con-
dom use following a positive HIV test was low
among IDU (19%) as compared with non-IDU of
Haitian origin (30%) and non-IDU of Caucasian ori-
gin (62%).31

Injecting Drug Use is a Problem
Among Street Youth and Inmates

Appropriate and accessible HIV prevention programs
for drug injecting, street-involved youth and inmates
are clearly needed:

■ Results from Phase I of the I-Track survey showed
that the mean age of initiation into injecting drug
use was 21.8 years in the study population. For
males the mean age was 22.1 years and for females
21.8 years. Among male participants 25.5% and
among female participants 29.9% reported begin-
ning to inject at the age of 16 years or younger.4

■ Similarly, in the VIDUS cohort, 38% of the youth initi-
ated injection drug use at age 16 and under (females,
46% and males 31%).32

■ In another study from VIDUS on young Aboriginal
IDU and risk behaviours, it was revealed that 65% of
Aboriginal youth and 59% of non-Aboriginal youth
reported unstable housing.26

■ In the Cedar Project, 56% of Aboriginal youth from
Vancouver reported living in unstable housing
whereas 32% of Aboriginal youth from Prince
George reported living in unstable housing.12

■ Results from the Montreal Street Youth Cohort
Study, 1995 to 2000, showed that of those partici-
pants aged 14 to 25 years 47.2% had ever injected
drugs. Injecting drug use was found to be the stron-
gest indicator of HIV seroconversion.33

■ The New Montreal Street Youth Cohort Study, a
prospective cohort study of street youth aged 14 to
23 years conducted between July 2001 and August
2003, found that of the street youth who were IDU,
33.6% reported injecting with a used needle in the
previous 6 months.34 Among the participants aged
14-17 years recruited between January 1995 and
September 2000 in the Montreal Street Youth
Cohort Study, the incidence rate for initiation of
injection drug use was found to be 23.6 per 100
person-years.35 Combined results from the two
Montreal Street Youth studies revealed that 29.4%
of recent injectors reported sharing needles, 34.0%
reported sharing other injecting equipment, and the
sharing of needles and other injecting material
showed a decline between 1995 and 2003.36

■ Of female inmates in a Quebec prison in 1994,
38.0% reported injecting drugs before they were
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incarcerated, and about half of these women had
shared needles. Of those who reported drug inject-
ing before going to prison, 11.0% admitted to inject-
ing drugs during their incarceration, and most
(80.0%) shared needles.37

■ Of male inmates in this same study, 26.0% reported
that they had injected drugs before being incarcerated,
and about half of these had shared needles. Of those
who admitted to injecting drugs outside prison,
2.0% reported injecting drug use during their incar-
ceration, and most (92.0%) shared needles.37

■ In a 2003 cross-sectional survey of HIV and HCV
risk behaviours in seven Quebec prisons, more
women than men reported risky sexual behaviour
(unprotected sex with IDU: 83.0% vs. 77.1%), injec-
tion drug use (42.8% vs. 27.8%), tattooing (60.4%
vs. 48.4%), and piercing (54.4% vs. 30.7%) outside
prison; in prison, more men than women reported
injection drug use (4.4% vs. 0.8%) and tattooing
(37.9% vs. 4.8%).38

■ In the same 2003 Quebec prison survey, the preva-
lence of HIV was estimated at 2.3% and 8.8% among
males and females respectively; the prevalence among
male and female inmates who reported injecting
drugs was found to be 7.2% and 20.6% respectively,
and all the female HIV-positive cases were IDU.38

■ In a study conducted in 13 remand facilities in
Ontario in 2003-04, saliva samples from 1,877
newly admitted inmates were tested for HIV. The
HIV prevalence was found to be 2.0% among adults,
2.1% and 1.8% among males and females respec-
tively, and 5.7% among adults who reported inject-
ing drugs. The HIV rates were higher in jails located
in the central and eastern regions of the province,
and among older age groups. 39

■ In a study of young offenders in Ontario from Feb-
ruary 2003 to July 2004, 5% of the 299 subjects had
ever injected drugs. Females were more likely to
have injected than males (18% vs. 4%), 33% had
injected with a used needle, and 31% had passed on
a needle that they had already used.40

■ In the VIDUS study, of 1,475 IDU in Vancouver
recruited between May 1996 and May 2002, 76%
reported a history of incarceration, and 31% reported
having ever injected in prison. Incarceration was
independently associated with risky needle sharing
for both HIV-positive and HIV-negative IDU.41

■ In a study of 210 female inmates in Montreal in
1994, 9% of all inmates and 28% of those with a his-
tory of injecting drugs and of prostitution reported
being HIV positive.42

■ In a 1998 survey of male inmates at two of Correc-
tional Service Canada’s institutions in Kingston,
Ontario, 24.3% of inmates in Joyceville penitentiary
reported injecting drugs (12.0% in 1995) and 7.7%
shared injection equipment only inside the prison;
in the Pittsburgh penitentiary 28.0% reported
injecting drug use while incarcerated.43

■ In a study conducted among inmates in nine pro-
vincial jails for women in Canada in 2001-02, 81%
of the women reported being sexually active, and
24% reported unprotected sex; 19% reported inject-
ing while incarcerated.44

■ A study in a provincial women’s jail in British
Columbia in 2001 revealed that 70% of the inmates
reported a history of injecting drugs, and 21%
reported injecting in prison, 86% of whom reported
sharing needles inside prison.45

■ In a study conducted in 1996-97 in six provincial
jails in Ontario, 32% of participants reported inject-
ing drugs, 25% reported ever injecting while incar-
cerated, and 17% first injected in a correctional
facility, of whom 11% reported injecting drugs
while incarcerated in the previous year.46

Comment

Although several ongoing regional studies in Canada
collect risk behaviour data on IDU, and a large number
of one-time, cross-sectional surveys on risk-taking
among IDU have been conducted, it is challenging, if
not impossible, to compare levels of risk behaviours
among data sets. In addition to disparities across study
methodologies, various researchers have collected risk
behaviour data using different questions or differently
worded questions, different variable or concept defini-
tions, different time frames for reported behaviours,
and different response categories. Consequently, it is
difficult to use available IDU risk behaviour informa-
tion to identify trends or to help evaluate the effective-
ness of prevention programs and policies at more than
the regional or local level.

The national HIV estimates for 2005 show a slight
decline in the number of new infections attributed to
injecting drug use compared with 2002, and during the
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years 2002-2005 there was a decrease in sharing of
used needles by IDU in different cities in Canada, as
observed in I-Track studies. In addition, findings from
the SurvUDI network in Quebec and Ottawa also point
to a decrease in needle sharing and equipment sharing.
The continued development of the I-Track survey will
permit improved tracking of injecting and sexual risk
behaviours over time and will provide important trend
data that could be used to guide prevention program
design and help evaluate program effectiveness. Such
behavioural data could also be used to interpret
changes in HIV prevalence and incidence among IDU
and would serve as an early warning system for HIV
spread in this population. The relatively high levels of
risky injecting and sexual behaviours reported by IDU
in sentinel sites across Canada suggest that the poten-
tial for the transmission of HIV in these populations
continues to be significant. Behavioural surveillance of
key subgroups of IDU, namely street-involved youth
and inmates, is also needed to formulate an appropri-
ate response to the evolving HIV epidemic among IDU
in Canada.
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HIV/AIDS in Canada Among Persons
from Countries where HIV is Endemic

Introduction

The Joint United Nations Programme on HIV/AIDS (UNAIDS)
estimated that, at the end of 2006, the total number of people living
with HIV/AIDS was 39.5 million (34.1-47.1 million) worldwide.1

HIV and AIDS affect some countries more than others. Most coun-
tries with high rates of HIV/AIDS are exhibiting generalized epi-
demics, meaning that HIV is spreading throughout the general
population rather than being confined to specific populations at
higher risk (such as men who have sex with men and people who
inject drugs).1 In countries with these generalized epidemics, HIV
is mainly spread through heterosexual contact.

The Centre for Infectious Disease Prevention and Control
(CIDPC) maintains a list of countries with generalized epidemics
and refers to these countries as “HIV-endemic countries” for the
purpose of surveillance. HIV-endemic countries are generally
defined as those that have an adult prevalence (ages 15-49) of HIV
that is 1.0% or greater and one of the following:

■ 50% or more of HIV cases attributed to heterosexual transmis-
sion;

■ a male to female ratio of 2:1 or less among prevalent infections;
or

■ HIV prevalence greater than or equal to 2% among women
receiving prenatal care.

Some examples of regions where HIV prevalence among adults is
greater than 1% are sub-Saharan Africa (6.1%, or 24.5 million peo-
ple)2 and the Caribbean (1.6%, or 330,000 people).2 A list of HIV-
endemic countries appears in Appendix A of this Epi-Update; note
that this list was developed by CIDPC in collaboration with pro-
vincial and territorial HIV/AIDS surveillance coordinators, and a
separate report is being prepared to provide more detail on the
development of the list.

This Epi Update provides the most current information on the sta-
tus of the HIV/AIDS epidemic in Canada among persons from
countries where HIV is endemic and updates a version that was
produced through a collaboration between the Surveillance and
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Risk Assessment Division (SRAD) of CIDPC, Public
Health Agency of Canada (PHAC), and the HIV-
Endemic Working Group.* The data in the report are
drawn from voluntarily submitted provincial and terri-
torial surveillance data on positive HIV test reports and
diagnosed AIDS cases from 1998 to the end of 2006.

Background

People from Countries where HIV is Endemic

In Canada, the proportion of the population born in a
country where HIV is endemic is 2.1%, according to the
2001 Census.3 Relative to other provinces, Ontario and
Quebec have a larger proportion of individuals born in
countries where HIV is endemic, representing 3.6% and
1.6% of the provincial populations respectively.3 Other
provinces with a population proportion of 1.0% or
greater who were born in a country where HIV is en-
demic include Alberta with 1.2%, British Columbia with
1.1%, and Manitoba with 1.0%.3 Within the provinces
of Ontario and Quebec, there are concentrations of such
individuals in urban centres such as Toronto (7.0%),
Ottawa (2.8%), and Montreal (3.0%).3 The community
of persons from countries where HIV is endemic is actu-
ally larger than that captured by Census data, particu-
larly if Canadian-born descendents of persons born in
these countries are considered.

The communities of people from countries where HIV
is endemic are diverse, reflecting variations in histori-
cal backgrounds, language, and cultural traditions.
Unfortunately, these communities are disproportion-
ately affected by many social, economic, and behav-
ioural factors that not only increase their vulnerability
to HIV infection but also act as barriers to accessing
prevention, screening, and treatment programs. Two
community surveys4,5 conducted in African and Carib-
bean communities and among service providers found
that such factors as racism, homelessness, transience,
poverty, underemployment, and settlement and status
concerns presented barriers to program access. Other
barriers identified by the surveys included fear and
stigma; denial as a coping mechanism; social isolation;
lack of social support; job loss; fear of deportation; dis-
crimination; power relations; and cultural attitudes

and sensitivities about HIV/AIDS transmission, homo-
sexuality, the status of women, and sex/sexuality.4-8 In
addition to these barriers, the surveys also found that
there is a lack of culturally competent and accessible
services because of the location of services, language
barriers, and the fact that health care may not be free,
depending on immigration status. Stigma, the isolation
of HIV-positive individuals, and cultural and linguistic
barriers to treatment were also identified as particu-
larly critical issues by members of five East African
communities in Toronto.9-11

HIV and AIDS Surveillance

The ability to adequately monitor the HIV/AIDS epi-
demic among persons from countries where HIV is
endemic requires accurate and complete access to key
data elements, specifically, country of birth and ethnic-
ity. These data elements are collated at the national level
and provide information on ethnic categories (for exam-
ple, White, Black, North American Indian) and country
of birth. Information on country of birth can be catego-
rized according to the HIV-endemic country list that ap-
pears in Appendix A. Unfortunately, the completeness
of these data elements across Canada is variable.

For HIV surveillance data, there are a limited number
of cases with complete data on country of birth and
ethnicity: less than 10% of records are submitted with
country of birth data, and ethnicity data accompanied
approximately one-third (29.2%) of positive HIV test
reports from 1998 to the end of 2006. Two of Canada’s
largest provinces, Ontario and Quebec, do not rou-
tinely collect and/or report country of birth data or eth-
nic information on their positive HIV tests. This is a
limitation for conducting surveillance, as these two
provinces together account for over two-thirds of all
positive HIV test reports. They also include two large
urban centers (specifically, Toronto and Montreal)
that are ethnically diverse. The lack of country of birth
and ethnicity data impairs the ability to accurately
describe the HIV/AIDS epidemic in ethnic subgroups.
Reported AIDS cases are more complete for both fields.
Data on country of birth are available for just over half
of all cases and ethnicity data for 79.1% of reported
AIDS cases from 1979 to the end of 2006.
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Because of the limited coverage of these two data ele-
ments, CIDPC also uses exposure category informa-
tion to monitor the HIV/AIDS epidemic within this
population. The term “exposure category” refers to the
most likely way a person became infected with the HIV
virus and is assigned according to a hierarchy of expo-
sure categories.† The first four exposure categories are
men who have sex with men (MSM), people who inject
drugs (IDU), recipients of blood/blood products
(before 1985), and heterosexual contact. These first
three exposure categories are generally accepted to be
higher risk activities than heterosexual activity, and so
if these are present they are assumed to be the likely
route of HIV acquisition.

The category most relevant to this discussion is the HIV-
endemic subcategory of the broader “heterosexual con-
tact” exposure category. The HIV-endemic exposure
subcategory was first reported to CIDPC as its own cate-
gory in 1998. In addition to this subcategory, other sub-
categories within the heterosexual contact classification
are “sexual contact with a person at risk” (HET-RISK)
(such as IDU or a bisexual male) and “no identified risk
– heterosexual” (NIR-HET) (cases in which no HIV
risks were reported except for a history of heterosexual
sex). When using these exposure categories to monitor
the HIV/AIDS epidemic in this population, it is impor-
tant to consider that only those individuals from HIV-
endemic countries who have been exposed to HIV/AIDS
through heterosexual contact are captured, and those
who may have been exposed through other risks, such
as MSM and IDU, are excluded. While much of the
transmission within this population is through hetero-
sexual contact, Remis and Merid12 provide evidence
that a non-negligible proportion of HIV-infected men in
Ontario from regions where HIV is endemic reported
having had sex with other men (refer to the section HIV/
AIDS Incidence and Prevalence Estimates Among Per-
sons from Countries where HIV is Endemic, later in this
document).

Although exposure category data are more complete
than data on country of birth or ethnicity, they are
nonetheless incomplete. Exposure category information
accompanied only 51.5% of positive HIV test reports at
the national level from 1998 to the end of 2006, al-
though it is more complete for AIDS cases, 93.7% of case

reports providing these data from 1979 to the end of
2006. Since June 30, 2003, there have been limitations
associated with AIDS data. Such data have not been
available from the province of Quebec since this time,
and AIDS data from Ontario do not include exposure
category or ethnicity data for the second half of 2005
onwards because of a change in an information technol-
ogy application affecting all reportable diseases. Because
of the large amount of missing data and the fact that the
HIV-endemic exposure category does not include all
persons from countries where HIV is endemic, the sur-
veillance data presented in this report cannot provide a
representative national picture of the HIV/AIDS epi-
demic among persons from HIV-endemic countries.
Caution should be used when making conclusions
based on the percentages and frequencies in this docu-
ment, as many estimates are based on small numbers.

HIV and AIDS Surveillance Data

The Proportion of HIV Test Reports
Attributed to the HIV-Endemic Exposure
Category is on the Rise

From 1998 to 2006, there were 20,785 positive HIV
test reports and 3,761 AIDS cases among persons aged
15 years and over reported to CIDPC. Table 1 summa-
rizes surveillance data for the heterosexual contact
exposure category for positive HIV test reports and
AIDS cases with exposure category information during
the years 1998-2006. Of these reports, the HIV-endemic
exposure subcategory amounted to 710 positive HIV
test reports and 392 AIDS cases, accounting for 6.4%
and 12.6% of reports with exposure category informa-
tion respectively.

For HIV surveillance data, the absolute number of pos-
itive test reports in the HIV-endemic exposure subcat-
egory increased from 36 in 1998 to a peak of 112 in
2004 (Figure 1). In 2005, this exposure category
accounted for 100 positive test reports and in 2006 for
106. The proportion of overall positive test reports
attributed to the HIV-endemic category increased from
3.0% in 1998 to a peak of 8.5% in 2004 and more
recently to 8.4% in 2006.
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transmission. The exposure category hierarchy appears in Appendix B.



Although the absolute number of AIDS cases attrib-
uted to the HIV-endemic exposure category has
decreased over time (from 59 in 1998 to 43 in 2004),
the proportion has increased, from 9.6% in 1998 to a
peak of 16.9% in 2002 and, similarly, to 16.4% in 2004
(Figure 2). AIDS data are not shown for 2005 and 2006
because of limited exposure category data.

The increases in positive HIV test reports observed in
the HIV-endemic exposure category could be due to a
true increase in new infections among individuals born
in HIV-endemic countries, better reporting in this
exposure category by the provinces and territories, or
increased HIV testing in this population. Increased
testing is at least partly responsible for the increase as a
result of the recent policy of Citizenship and Immigra-
tion Canada (CIC) whereby immigrants and refugees
are tested for HIV for the purposes of counselling (refer
to the section entitled Immigration and HIV/AIDS Sur-
veillance). In fact, similar trends have been observed in
other countries with a large number of immigrants
born in countries where HIV is endemic (such as the
United Kingdom).13 Data from 12 countries in the
European HIV surveillance network suggest that
between 1997 and 2002 there was an increase in the
number of diagnosed cases originating in countries
with generalized HIV epidemics (an increase of 179%,
from 1,382 to 3,861 diagnosed cases).14 The trends
were largely driven by the U.K., which accounted for
30% of the population and about 40% of the HIV diag-
noses reported in the 12 countries during that period.
It is not a surprise that the U.K. accounts for a large
proportion of HIV diagnoses since that country has a
large population born in HIV-endemic coun-
tries.13,15,16

A Substantial Proportion of Positive HIV Test
Reports and AIDS Cases in the HIV-Endemic
Exposure Category Occur in Younger Age
Groups

When the HIV-endemic exposure subcategory is bro-
ken down by age, some important findings emerge. Of
positive HIV test reports from 1998 to the end of 2006
that were attributed to this subcategory, 78.2% occurred
in those aged less than 40 years (34.2% among those
< 30 years and 44.0% among those aged 30-39). Almost
half (43.9%) of the AIDS cases from 1998 to the end of
2006 that were attributed to the HIV-endemic expo-
sure subcategory were between the ages of 30 and 39;
another 15.3% were under the age of 30. Together,
these two age groups accounted for more than half
(59.2%) of the AIDS cases within the HIV-endemic ex-
posure category.

When compared with other subcategories within the
larger heterosexual contact exposure category, the
greater contrast in age distribution was for AIDS (Fig-
ure 3). Those � 39 years old accounted for 59.2% of
AIDS cases in the HIV-endemic exposure subcategory
as compared with 42.1% of cases in the HET-RISK sub-
category and 42.5% in the NIR-HET subcategory.

A similar trend can be seen for positive HIV test re-
ports: a substantial number in the HIV-endemic expo-
sure subcategory occurred in younger age groups
when compared with other subcategories. Figure 4
shows that almost 80% of positive HIV test reports in
the HIV-endemic exposure category occurred among
those � 39 years old. This age group accounted for
58.7% of test reports in the HET-RISK subcategory and
65.6% of test reports in the NIR-HET exposure subcat-
egory.
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Table 1. Proportion and number of cases from the heterosexual exposure category, from 1998 to 2006

Exposure category

Positive HIV test reports
(n = 11,046*)

AIDS cases
(n = 3,106*)

Percentage (number) Percentage (number)

Heterosexual contact 30.2% (3,341) 29.4% (912)

HIV-endemic 6.4% (710) 12.6% (392)

HET-RISK 13.5% (1,491) 7.3% (228)

NIR-HET 10.3% (1,140) 9.4% (292)

HIV-endemic = origin from a country where HIV is endemic; HET-RISK = sexual contact with a person at risk;
NIR-HET = no identified risk – heterosexual

*n = number of cases with available information on exposure categories
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Figure 1. Number of positive HIV test reports attributed to the HIV-endemic exposure category and
proportion of all HIV-positive test reports by year (1998-2006)
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Figure 2. Number of reported AIDS cases attributed to the HIV-endemic exposure category and
proportion of all AIDS cases by year (1998- 2004)
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Figure 3. Age distribution of AIDS cases among the heterosexual contact exposure subcategories
(1998-2006)
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subcategories (1998-2006)



The large proportion of positive HIV test reports in
younger age groups in this exposure subcategory sug-
gests that, compared with others infected through
heterosexual contact, persons in the HIV-endemic
exposure category are infected at a younger age. These
findings can act as early warnings for public health
practice, since they indicate that HIV prevention and
control programs could be more effective if targeted to
a younger audience.

Ethnicity Within the HIV-Endemic Exposure
Subcategory

Of the 396 positive HIV test reports from 1998 to the
end of 2006 belonging to the HIV-endemic heterosexual
exposure subcategory with information on ethnicity,
92.7% identified themselves as Black, 3.8% as Asian,
1.5% as Other, and 2.0% as White. Of the 334 similarly
defined AIDS cases, 88.0% identified themselves as
Black, 6.9% as Asian, 3.0% as Other, and 2.1% as White.

Two of Canada’s largest provinces, Ontario and Quebec,
do not provide ethnic information on positive HIV test
reports to the national level. This is a limitation for moni-
toring the epidemic among persons from countries where
HIV is endemic, as the two provinces together account
for over two-thirds of all positive HIV test reports; as well,
they include two large urban centres, namely Toronto
and Montreal, that contain large proportions of people
from countries where HIV is endemic.

Women Represent over Half of Those in the
HIV-Endemic Exposure Category

Between 1998 and 2006, women accounted for 382
positive HIV test reports and 164 AIDS cases within the
HIV-endemic exposure subcategory. Figure 5 demon-
strates the proportion of positive HIV test reports and
AIDS cases accounted for by women in the heterosex-
ual contact subcategories.

Women accounted for 54.2% of all positive HIV test re-
ports attributed to the HIV-endemic exposure subcate-
gory. In the other subcategories women also accounted
for a substantial proportion of cases: 45.4% of the HET-
RISK subcategory and 41.0% of the NIR-HET subcate-
gory. For AIDS surveillance data, women accounted for
41.8% of AIDS case reports within the HIV-endemic ex-
posure subcategory, as compared with 43.0% and 24.7%
respectively of the HET-RISK and NIR-HET subcatego-
ries. However, these data are based on small numbers.

As discussed in the Introduction, there are a number of
health determinants (such as poverty) that influence
vulnerability to HIV infection and access to services
within the community. While women from countries
where HIV is endemic are affected by many of these de-
terminants, it has been proposed that certain
subpopulations (such as women and refugees) are es-
pecially marginalized and made more susceptible to
these barriers.17
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Women of Childbearing Age and Perinatal
Transmission

Since women account for a substantial number of posi-
tive HIV test reports in the HIV-endemic exposure sub-
category and since the HIV epidemic appears to be
affecting younger persons in this subcategory, it is
important to consider women of childbearing age (ages
15 to 44) and the potential for perinatal HIV transmis-
sion. Each year a number of infants are perinatally
exposed to HIV because of the positive HIV status of
their mothers. The Canadian Perinatal HIV Surveil-
lance Program collects data on the HIV status of such
infants through a national, non-nominal confidential
survey on infants known to pediatricians in tertiary
care centres and HIV specialists in clinics across
Canada. The Canadian Pediatric AIDS Research Group
(CPARG) conducts surveillance on such exposures,
on access to preventive treatment, and on actual
infections that occur following exposure.

Figure 6 summarizes data on the maternal country of
birth for infants in Canada who were perinatally ex-
posed to HIV and for whom the maternal exposure cat-
egory was heterosexual contact. Before 1998, three
regions accounted for approximately 90% of expo-

sures: North American born mothers and Caribbean-
born mothers accounted for 31% of exposures each,
followed by African-born mothers at 28%. By 2004,
there were increases in the proportion of exposures at-
tributed to North American and African-born mothers,
accounting for 47% and 42% respectively. The propor-
tion of exposure attributed to Caribbean-born mothers
decreased to 5% of all exposures.

When interpreting these data, it is important to note
that the data presented in this section are based on in-
fants born to women who were known to be HIV posi-
tive. The numbers presented do not reflect all infants
perinatally exposed to HIV infection, as not all preg-
nant women are aware of their HIV status. Also, the
data on region of birth presented by CPARG does not
break down the sub-Saharan regions of Africa.

Although all provinces and territories in Canada pro-
mote voluntary HIV testing of pregnant women and
women considering pregnancy, there is variation in
how this policy is implemented across jurisdictions.
For more information on perinatal transmission, refer
to the Epi Update entitled Perinatal Transmission of
HIV, in this document.
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HIV-1 Strains

The SRAD recently released a report on the distribu-
tion of HIV-1 strains based on 2,759 samples that were
collected between the years 1986 and 2005.18 Overall,
the vast majority of positive samples were of the B
group as compared with the non-B group HIV-1 strain
(88.3% and 11.7% respectively). However, the HIV-en-
demic exposure subcategory accounted for the highest
proportion of non-B group HIV-1, at 82.8% of tests in
this exposure category.

The high concentration of non-B group HIV-1 strains
in the HIV-endemic exposure subcategory has been
supported by an Ontario study by Njihia and col-
leagues19 that used some of the data from the SRAD.
These data were based on samples collected between
October 2003 and October 2004. The HIV-endemic
subcategory had the highest proportion (77.3% or 17
out of 22 samples) of the non-B group strain. The re-
searchers also looked at the distribution of strains by
region of birth and found that 91.5% of HIV-positive
persons born in North America had B group HIV-1,
whereas 86.7% of persons born in sub-Saharan Africa
had the non-B group. Clearly, strain type is related to
country of birth, which in turn is related to the fact that
non-B strains predominate in Africa and other regions
of the world outside of North America, Europe, and
Australia/New Zealand.

The observed difference in strains between the HIV-en-
demic and all other exposure categories has several
public health implications for prevention, detection,
and treatment of HIV/AIDS. As the diversity of HIV
subtypes continues to shift, it will invariably create a
public health challenge to ensuring that existing diag-
nostic tests detect all subtypes, including the various
non-B strains. In addition, information on strain type
will help direct future vaccine development and will
help assess the utility of any future vaccine for the spe-
cific situation found in Canada.20

Immigration and HIV/AIDS
Surveillance

On January 15, 2002, Citizenship and Immigration
Canada (CIC) added routine HIV testing for all appli-
cants who require an Immigration Medical Examina-
tion (IME) and are aged 15 years and over, as well as
for those children who have received blood or blood
products, have a known HIV-positive mother, or are

potential adoptees. In June 2002, the Immigration and
Refugee Protection Act (IRPA) was implemented, requir-
ing that applicants be assessed for inadmissibility on
the basis of health care needs. However, certain groups
were exempted from IRPA, such as refugees and fam-
ily-class immigrants. Further information on this legis-
lation is available on the CIC Web site (www.cic.gc.ca).

Between January 15, 2002, and December 31, 2006,
approximately 2,567 applicants tested positive for HIV
during their IME.21 In 2006, 597 applicants who un-
derwent an IME tested HIV positive:

■ 382 were identified through testing in Canada,
and 215 were identified through testing outside of
Canada; and

■ 417 (69.8%) were born in Africa and the Middle
East, 131 (21.9%) in the Americas, 29 (4.9%) in
Asia, and 20 (3.4%) in Europe.

For the HIV screening conducted in Canada, most
provinces and territories handle positive HIV test
reports in the same manner as all other positive HIV
tests and include them in provincial/territorial HIV
reporting to CIDPC. The 382 positive HIV test reports
identified through testing in Canada in 2006 represent
14.9% of the 2,558 positive HIV tests reported to
CIDPC.

HIV/AIDS Incidence and Prevalence
Estimates Among Persons from
Countries where HIV is Endemic

National HIV surveillance data may understate the
magnitude of the HIV epidemic because such data are
subject to reporting delays, underreporting, and
changing patterns in HIV testing behaviours (i.e. who
comes forward for testing); surveillance data also do
not include individuals who remain untested and
undiagnosed. Since HIV is a chronic infection with a
long incubation period, many newly infected persons
may only be diagnosed in the years after infection.
Consequently, the number of new HIV positive tests
reported to CIDPC in a given year does not estimate
the new HIV infections that occurred in that year
because many will have been infected in earlier years.

Since surveillance data can describe only the diagnosed
portion of the epidemic, modelling and additional
sources of information are required to describe the
epidemic among both diagnosed and undiagnosed
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Canadians. The methods used to estimate the total
number of people living with HIV (prevalence) and the
number newly infected with HIV (incidence) at the na-
tional level bring together all available data, including
national HIV surveillance data.

At the end of 2005, an estimated 58,000 (48,000 to
68,000) people in Canada were living with HIV infec-
tion (including AIDS).22 It was also estimated that the
HIV-endemic exposure subcategory comprised approx-
imately 7,050 (5,200-8,800) of these prevalent HIV
infections, representing about 12% of all prevalent
infections in Canada.

An estimated total of 2,300 to 4,500 new HIV infections
occurred in Canada in 2005.22 New infections attrib-
uted to the HIV-endemic exposure subcategory
increased slightly from a range of 300 to 600 (15% of
the total) in 2002 to 400 to 700 (16%) in 2005. Accord-
ing to the 2001 Census, approximately 2.1% of the
Canadian population were born in an HIV-endemic
country as per PHAC’s 2007 updated list of HIV-endemic
countries,4 and this compares with 1.5% for the pre-
2007 list.4 Using this 1.5% (since the 2005 estimates
were based on the pre-2007 list), the estimated infec-
tion rate among individuals from HIV-endemic coun-
tries was estimated to be at least 12.6 times higher than
among other Canadians in 2005. With the methods
and available data used to estimate incidence in Canada,
it was not possible to differentiate infections acquired
abroad from those acquired in Canada. CIDPC is cur-
rently collaborating with other government depart-
ments, provincial/territorial partners, researchers, and
community groups to develop methods and obtain
data to better understand the current status and trends
of HIV infection in this group. As an example, Remis
and Merid12 completed a modelling exercise to try to
differentiate the sources of infection in Ontario, and
their results suggest that 20%-60% of new infections
in the HIV-endemic group in Ontario occurred after
arrival in Canada. Distinguishing between HIV infec-
tions acquired abroad from those acquired within
Canada is important not only to accurately measure
incidence but also to more effectively guide prevention
and care programs.

As previously mentioned, these estimates pertain only
to HIV-infected persons from countries where HIV is
endemic and with heterosexual contact as their expo-
sure category. Persons from these countries who would
fall into other exposure categories are not included in
the incidence and prevalence estimates, and the num-

ber of such persons is likely not insignificant. For
example, using mathematical modeling, Remis and
Merid12 have estimated that in 2002 there were 2,627
persons from HIV-endemic regions (1,366 from sub-
Saharan Africa and 1,261 from the Caribbean) living
with HIV infection and residing in Ontario, and an esti-
mated 400 or more were from the MSM exposure cate-
gory.

In 1999, Adrien et al.23 estimated the prevalence of
HIV infection among Montrealers of Haitian origin in a
clinic-based epidemiologic study of 5,039 persons
aged 15 to 49 years who were either born in Haiti or
had at least one parent who was born in Haiti. Overall,
the HIV prevalence in this population was 1.3% (1.6%
among men and 1.1% among women) and was lower
among individuals born in Canada and those who had
had a longer residence in Canada. These data further
illustrate the over-representation of persons from HIV-
endemic countries in Canada’s HIV epidemic.

In 2005, Remis et al.24 developed a statistical model to
characterize the HIV epidemic from 1981 to 2002
among persons in Quebec who originated from coun-
tries of the Caribbean and sub-Saharan Africa. As of
December 2002, the authors estimated that 2,946 per-
sons from HIV-endemic regions residing in Quebec
were living with HIV infection (2,553 from the Carib-
bean and 393 from sub-Saharan Africa). The largest
number of HIV-infected persons were from Haiti
(2,298), Zaire (113), Rwanda (67), Jamaica (62), and
Trinidad (53). These five countries represented 88% of
HIV-infected persons living in Quebec who were from
HIV-endemic countries. The estimated HIV prevalence
among persons from the Caribbean in 2002 was 3.2%
but varied from 1.0% to 4.2% by country. Similarly, for
persons from sub-Saharan Africa the overall HIV prev-
alence was 1.4%, but this varied from 0.37% to 8.0% by
country. It is important to note that the methods used
in this study have limitations, including lack of data for
some components of the model (such as data from
HIV-infected mothers), incomplete Quebec AIDS data
for recent years, and potential confusion in the data in
relation to name changes of countries (such as Zaire/
Congo and Eritrea/Ethiopia).
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Comment

Limitations

This report has summarized HIV and AIDS surveil-
lance data for persons belonging to the HIV-endemic
exposure subcategory of the broader heterosexual cat-
egory. It should be reiterated that because of the limita-
tions mentioned earlier surveillance data may
understate the magnitude of the HIV epidemic, since
such data are subject to reporting and can only de-
scribe the diagnosed portion of the epidemic. Of the es-
timated prevalent infections in 2005, about 15,800
(11,500 to 19,500) or 27% were unaware of their HIV
infection. This compares with an estimated 14,400
(10,700 to 17,900) or 29% who were living and
unaware of their HIV infection in 2002.22 In addition,
information on some variables in the surveillance data
was incomplete, which affects the interpretation of the
diagnosed portion of the epidemic. Reliance on the
HIV-endemic exposure subcategory does not capture
information on persons from countries where HIV is
endemic who are assigned to an exposure category
higher up in the hierarchy (such as MSM or IDU). Fur-
ther limitations to the HIV/AIDS surveillance data are
detailed in HIV and AIDS in Canada: Surveillance Report
to December 31, 2006.21

Interpretation

Despite the limitations associated with surveillance
data, a picture emerges regarding the pattern of the
HIV/AIDS epidemic among persons from countries
where HIV is endemic. The observed trends suggest
that there is an increasing proportion of reported HIV
and AIDS cases attributed to this group, which appears
to be over-represented in the Canadian HIV epidemic.
Furthermore, those particularly affected include per-
sons under the age of 40 and women, including women
of childbearing age. Most of the people associated with
the HIV-endemic exposure subcategory identify them-
selves as being of Black ethnicity.

Public Health Implications

There is a need for improved HIV/AIDS surveillance
data at the national level to permit better monitoring
and characterization of trends in HIV among persons
from HIV-endemic countries, which will in turn pro-
vide better data to guide prevention and care programs
for this group. To accomplish this, CIDPC is strength-

ening its collaboration with provincial/territorial gov-
ernments and community stakeholders specifically to
find ways to improve the quality of information on
exposure category and ethnicity for the population
born in countries where HIV is endemic. It is also im-
portant that further research in this area be developed
to better understand the reasons behind these observed
trends and to assess the best way to address them.
More complete surveillance and research information
would enable policy makers, public health officials,
and community members to jointly develop, imple-
ment, and sustain culturally relevant prevention, edu-
cation, and support services for this population across
Canada.
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APPENDIX A

HIV-ENDEMIC COUNTRY LIST

Caribbean, Bermuda and Central/South America:

Anguilla

Antigua and Baruda

Bahamas

Barbados

Bermuda

British Virgin Islands

Cayman Islands

Dominica

Dominican Republic

French Guiana

Grenada

Guadeloupe

Guyana

Haiti

Honduras

Jamaica

Martinique

Montserrat

Netherlands Antilles

St. Lucia

St. Kitts and Nevis

St. Vincent and the Grenadines

Suriname

Trinidad and Tobago

Turks and Caicos Islands

U.S. Virgin Islands

Asia:

Cambodia

Myanmar/Burma

Thailand

Africa:

Angola

Benin

Botswana

Burkina Faso

Burundi

Cameroon

Cape Verde

Central African Republic

Chad

Congo

Djibouti

Equatorial Guinea

Eritrea

Ethiopia

Gabon

Gambia

Ghana

Guinea

Guinea-Bissau

Ivory Coast

Kenya

Lesotho

Liberia

Malawi

Mali

Mozambique

Namibia

Niger

Nigeria

Rwanda

Senegal

Sierra Leone

Somalia

South Africa

Sudan

Swaziland

Tanzania

Togo

Uganda

Zaire

Zambia

Zimbabwe



APPENDIX B

EXPOSURE CATEGORY HIERARCHY

HIV and AIDS cases are assigned to a single exposure cate-
gory according to a hierarchy of risk factors. If more than one
risk factor is reported, a case is classified as the exposure cate-
gory listed first (or highest) in the hierarchy. For example,
injecting drug users (IDU) may also be at risk of HIV infec-
tion through heterosexual activity. Injecting drug use is
accepted as the higher risk activity even though there may
also be risk of HIV infection through sexual activity. The only
exception to this is men who are reported to have had sex with
men (MSM) and to have also injected drugs. Such cases are
classified in the combined exposure category MSM/IDU.

Exposure Categories

The exposure categories are defined as follows.

MSM: Men who have had sex with men; this includes men
who report either homosexual or bisexual contact.

MSM/IDU: Men who have had sex with men and have
injected drugs.

IDU: People who inject drugs.

Blood/blood products:

a) Recipient of blood/clotting factor: Before 1998, it was not
possible to separate this exposure category. However, where
possible, it has been separated into subcategories b and c.

b) Recipient of blood: Received transfusion of whole blood
or blood components, such as packed red cells, plasma,
platelets, or cryoprecipitate.

c) Recipient of clotting factor: Received pooled concentrates
of clotting factor VIII or IX for treatment of hemophilia/coag-
ulation disorder.

Heterosexual contact:

a) Origin from an HIV-endemic country/sexual contact with
a person at risk: Before 1998, it was not always possible to
separate this exposure category. However, where possible, it
has been separated into subcategories b and c.

b) Origin from an HIV-endemic country: People who were
born in a country where HIV is endemic (i.e. a country in
which the predominant means of HIV transmission is hetero-
sexual contact).

c) Sexual contact with a person at risk: People who report
heterosexual contact with someone who is either HIV infected
or who is at increased risk of HIV infection (i.e. injecting
drug user, bisexual male, or a person from an HIV-endemic
country).

d) NIR-HET: If heterosexual contact is the only risk factor
reported and nothing is known about the HIV-related factors
associated with the partner, the case would be classified as
No Identified Risk-Heterosexual (NIR–HET).

Occupational exposure: Exposure to HIV-contaminated
blood or body fluids, or concentrated virus in an occupa-
tional setting. This applies only to reported AIDS cases and
not occupational positive HIV test reports, which are listed
under “Other”.

Perinatal transmission: The transmission of HIV from an
HIV-infected mother to her child either in utero, during
childbirth, or through breastfeeding.

Other: Used to classify cases in which the mode of HIV trans-
mission is known but cannot be classified into any of the
major exposure categories listed here – for example, a recipi-
ent of semen from an HIV-positive donor.

NIR (No Identified Risk): The history of exposure to HIV
through any of the modes listed is unknown, or there is no
reported history. This exposure category may include cases
that are currently being followed up by local health depart-
ment officials; people whose exposure history is incomplete
because they died, declined to be interviewed, or were lost to
follow-up; and people who cannot identify any mode of
transmission.

Exposure Category Not Reported: In certain provinces, it is
not possible to report information regarding exposure cate-
gory; such cases are thus classified as Not reported. This applies
only to positive HIV test reports and not to reported AIDS
cases.
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HIV-1 Strain Surveillance in Canada

Introduction

Two types of HIV have been characterized in humans, HIV-1 and
HIV-2. HIV-2 is less common than HIV-1 and is found mainly in
West Africa. Both HIV-1 and HIV-2 lead to AIDS, and differences
in their transmission and biologic characteristics are well docu-
mented.1 HIV-1, which is primarily responsible for the AIDS pan-
demic, can be divided into three major groups: “M” (major), “O”
(outlier), and “N” (new).2 The vast majority of HIV strains (> 90%)
are clustered in the M group, which is classified into nine subtypes
(A-D, F-H, J and K), four different sub-clades, and 13 circulating
recombinant forms (e.g. AB).3-5

According to the WHO-UNAIDS Network for HIV Isolation and
Characterization, 49.9% of diagnosed infections worldwide were due
to HIV-1 subtype C in 2004.6 This subtype predominates in India,
southern Africa, and Ethiopia. HIV-1 subtype A (including the cir-
culating recombinants AE and AG) was the second most com-
monly identified subtype, accounting for 21.8% of diagnosed
infections worldwide. Subtype A predominates in Eastern Europe,
Central Asia, and East and Central Africa. The recombinant AG
predominates in Western and Central Africa, whereas the recombi-
nant AE is more commonly found in Thailand, China, the Philip-
pines, and Central Africa. Other recombinant forms accounted for
8.2% of diagnosed infections. Overall, HIV-1 subtype B was respon-
sible for 10.4% of diagnosed infections worldwide and is the domi-
nate subtype in Canada, the United States, and Western Europe.
Through increased travel and migration non-B subtypes are increas-
ingly being reported in other parts of the world. Additional sub-
types and recombinant forms are constantly being discovered,
largely as a result of travel and migration of populations.7

This Epi Update describes why surveillance of HIV strains is impor-
tant and provides a summary of the prevalence of divergent HIV
strains in Canada identified through the Canadian Strain and Drug
Resistance Surveillance Program (SDR program). For additional
information, the reader is referred to the surveillance report enti-
tled HIV-1 Strain and Primary Drug Resistance in Canada.8
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At a Glance

■ The Canadian HIV Strain and Drug

Resistance Surveillance Program

(SDR program) monitors and

assesses HIV strains and the

transmission of drug resistance

among individuals with newly

diagnosed but untreated HIV

infection in Canada.

■ Although HIV-1 strain B continues

to predominate in Canada (88.4%

of samples analysed), a wide

variety of non-B strains have also

been identified (11.6% of samples

analysed).

■ On the basis of results from the

SDR program, the likelihood of a

non-B strain infection is greater

among individuals of African/

Caribbean origin than Caucasians

and greater among those whose

primary risk exposure is

heterosexual sex than among

those with male-to-male sex as the

primary risk exposure.

■ HIV strain variation is part of the

changing evolution of the HIV

epidemic in Canada. It is therefore

important to implement the

systematic collection and analysis

of data related to strain

surveillance across the country.



Why Conduct HIV Strain
Surveillance?

The SDR program was initiated as an integrated group
of projects aimed at enhancing the national surveillance
of HIV; it is a collaboration between the provinces and
the Public Health Agency of Canada (PHAC) (Surveil-
lance and Risk Assessment Division and the National
HIV and Retroviral Laboratories). Laboratory samples
(serum from treatment-naïve individuals with newly
diagnosed HIV infection) and corresponding epidemio-
logic data are sent from the provincial health laborato-
ries to PHAC for HIV strain and drug resistance testing.
The results are then shared with provincial and other
stakeholders. One of the central goals of this program
is to conduct the systematic surveillance of HIV sub-
types in Canada in order to attain the following four
main objectives.

1. Improve HIV Diagnostics and Screening
Strategies

The broad genetic diversity of HIV has implica-
tions for the ability of diagnostic tests to reliably
detect circulating HIV strains. The sentinel arm
of the SDR program, through the reference ser-
vices of the National HIV and Retrovirology Lab-
oratories, addresses this goal by testing samples
with untypical test results. Using knowledge of the
circulating HIV strains, modifications can be made
to current tests to ensure that all HIV-positive
persons are detected upon testing. This is also
relevant to the safety of the blood supply, since
the tests used for screening donated blood would
be able to detect circulating HIV variants.

2. Inform Vaccine Development

Information on the distribution of the viral sub-
types and sub-clade variations can be used to tar-
get vaccine development and testing, since the
efficacy and effectiveness of any vaccine that is
developed would likely be subtype-specific.9,10

3. Assess HIV Transmission Patterns

Although genetic analyses have been used to assess
the spread of HIV globally, there is little consen-
sus on whether differences in HIV subtype affect
transmissibility of the virus in sexual11-13 or mater-
nal exposures.14-17 Some studies have noted differ-
ences in the biological properties of HIV-1
subtypes,13,16,18 though what these differences
mean is still to be determined. Knowing the dis-
tribution of HIV variants in Canada, along with

corresponding epidemiologic factors, will help to
assess the implications of any differences in
transmissibility. The public health implications
of such findings, including prevention and treat-
ment strategies, are of special interest.

4. Assess HIV Pathogenesis and Progression of
HIV-related Diseases

Although the rate of HIV-related disease progres-
sion is affected by many factors, including host,
agent and environmental factors, evidence sug-
gests that the immunologic responses may be less
suppressed by HIV-2 than by HIV-1.18-20 Although
some studies suggest that genetic subtypes play a
role in disease progression, other studies suggest
the reverse. Many of these studies were reviewed
by Tatt et al.9 and Hu et al.,21 and the results remain
inconclusive. Last, while recent evidence sug-
gests that currently available antiretroviral drugs
are equally effective against all HIV subtypes,
certain subtypes or viruses from particular geo-
graphic regions may have a higher propensity to
develop resistance against specific antiretroviral
drugs.22,23

Distribution of HIV-1 Subtypes in
Canada

■ HIV-1 subtype A was first reported in 1995 from an
individual of African origin.24

■ HIV-2 was detected in Canada as early as 1988.25

■ Cumulative results from the SDR program show
that HIV-1 subtype B continues to predominate, at
88.4%, with only 11.6% of the sampled population
(n = 3,374) infected with non-B subtypes (see Table 1
for subtype distribution).

Results from the SDR program suggest that individuals
infected with non-B HIV-1 subtype are more likely to
be female, younger in age at initial diagnosis, of Afri-
can/Caribbean background (compared with Caucasian
and other backgrounds), and to report heterosexual
sex as their primary HIV risk factor (compared with
male-to-male sex).

Comment

The introduction of new variant HIV strains into
Canada is most likely related to travel and migration
patterns from regions of the world where non-B HIV-1
strains predominate. As the diversity of HIV increases,
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it will invariably challenge existing diagnostic tests and
interpretation algorithms. Depending on the impact
that strains have on vaccine effectiveness and efficacy,
it may direct the course of future vaccine research and
testing. Furthermore, depending on future findings
related to strain-specific transmissibility, pathogen-
icity, and treatment, HIV strain variation may play a
role in changing the nature of the HIV epidemic in
Canada. It is therefore important to continue the sys-
tematic collection and analysis of information related
to strain surveillance across Canada.
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Table 1. Distribution of HIV-1 subtypes in samples
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HIV-1 subtype Frequency Percentage
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D 19 0.6

AD 13 0.4

BD 4 0.1

G 3 0.09

AB 2 0.06

BC 2 0.06

AC 1 0.03

B/AG 1 0.03

F 1 0.03

H 1 0.03

K 1 0.03

K/AE 1 0.03

K/AG 1 0.03

CRF06_cpx** 1 0.03

Total 3,374 100

* The circulating recombinant form AE has also been referred

to as subtype E.

** CRF = circulating recombinant form
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Primary HIV Antiretroviral
Drug Resistance in Canada

Introduction

Drug resistance in individuals receiving treatment (secondary drug
resistance) is well documented. Resistance observed in treatment-
naïve individuals with newly diagnosed HIV infection, in whom
resistance is presumably due to the transmission of a drug-resistant
variant of HIV-1 (primary drug resistance), is less well understood.
There is increasing evidence to suggest that transmission of drug-
resistant strains of HIV-1 is becoming more widespread in coun-
tries where highly active antiretroviral treatment (HAART) is used.
Currently, there are more than 20 antiretroviral drugs that have
been approved or are soon to be approved for the treatment of HIV-
1 infection in Canada. Drug resistance complicates the treatment
of HIV, has important implications for HIV-related morbidity and
mortality, and may result in increased health care costs.

Drug Resistance in Treated Individuals

In Canada and the United States, the prevalence of drug resistance
among treated individuals infected with HIV-1 subtype B may be as
high as 78%.1 The development of resistance to these drugs is
likely a result of treatment failure due to incomplete viral suppres-
sion. Given the extensive literature and sequence data from treated
individuals infected with HIV-1 subtype B, patterns of mutations
associated with resistance to specific drugs have become increas-
ingly recognizable, making it possible to recommend alternative
treatment regimens. However, such data are generally not available
for non-B subtypes.

Drug Resistance in Untreated Individuals

Detection of mutations associated with drug resistance in individ-
uals with newly diagnosed but untreated infection is thought to be
the result of the transmission of drug resistance from a treated
individual. Several studies from Europe and the United States have
reported mutations associated with drug resistance in up to 20% of
untreated, early, or acute HIV-1 infections.2-6 In general, little is
known about mutations associated with drug resistance in non-B
subtypes. Recent studies suggest that genotypic differences

HIV/AIDS Epi Update
Public Health Agency of Canada

www.phac-aspc.gc.ca/hast-vsmt/ NOVEMBER 2007

Public Health
Agency of Canada

Agence de la santé
publique du Canada

At a Glance

■ The Canadian HIV Strain and Drug

Resistance Surveillance Program (SDR

program) monitors and assesses HIV

strains and the transmission of HIV

drug resistance among individuals

with newly diagnosed but untreated

HIV infection in Canada.

■ Preliminary observations from the

SDR program of HIV drug resistance

among treatment-naïve individuals

with newly diagnosed HIV infection in

Canada (i.e. primary drug resistance)

are as follows:

� The overall prevalence of primary

drug resistance to at least one

antiretroviral drug is 9.1%.

� The overall prevalence of multi-

drug resistance to two or more

classes of antiretroviral drugs

is 1.1%.

� Primary drug resistance has been

observed in both females and

males, across different age groups,

ethnicities, and exposure catego-

ries, in HIV-1 subtype A, B, C, D and

recombinant subtype infections,

and among recent and established

HIV infections.

■ The prevalence of primary drug

resistance is similar to that observed

in other countries where highly

active antiretroviral treatment is

widely used.



between B and non-B subtypes may lead to the identifi-
cation of previously unidentified mutations associated
with drug resistance in non-B subtypes, as well as
differences in long-term outcomes of antiretroviral
therapies.7-9 Associated trends over time are not well
understood. In the United Kingdom, there is recent
evidence that suggests a decline in the rate of transmit-
ted drug resistance,10 and in western Canada it appears
that the overall prevalence of primary drug resistance
is stable over time.11

This Epi Update provides a summary of drug resistance
patterns seen in Canada and an overview of key studies
on the prevalence of primary drug resistance in coun-
tries where HAART is commonly used. It also includes
recent data from the Canadian Strain and Drug Resis-
tance Surveillance Program (SDR), which is a collabo-
ration between the provinces and the Public Health
Agency of Canada (PHAC) (Surveillance and Risk As-
sessment Division and National HIV and Retroviral
Laboratories). For additional information, the reader is
referred to the surveillance report entitled HIV-1 Strain
and Primary Drug Resistance in Canada.12

Why Conduct Primary Drug
Resistance Surveillance?

Although HAART has led to a reduction in HIV-1-
related morbidity and mortality in Canada and many
other countries, there is a concern that its widespread
use and the increasing number of treatment failures may
result in an increased transmission of drug-resistant
virus. The first case of primary drug resistance was
reported in 1993 with the transmission of a zidovudine-
resistant HIV-1 strain.13 Since then, many reports of
transmission of drug-resistant HIV strains have been
published, and there is evidence suggesting that
the proportion of new HIV infections involving drug-
resistant strains may be increasing in countries where
HAART is routinely used.

Less well understood is the prevalence of primary drug
resistance and its variation over time, geographic area,
and population risk group. The HIV Strain and Drug
Resistance Surveillance Program (SDR program) aims
to address these questions, and the resulting information
will help in the development of treatment guidelines
and effective HIV prevention and control strategies.

Evolution of Drug Resistance

Viral resistance develops largely as a result of changes
(mutations) in the genetic material that codes for the
HIV reverse transcriptase (RT) and protease enzymes.
Both of these enzymes are required for viral reproduc-
tion, and current antiretroviral drugs interact with
them to impede their activity. Although new drugs are
continually being developed, the most commonly used
antiretroviral drugs that are approved for the treatment
of HIV infection fall into three classes: nucleoside reverse
transcriptase inhibitors (NRTIs), non-nucleoside reverse
transcriptase inhibitors (NNRTIs), and protease inhib-
itors (PIs).

Most mutations are not associated with development
of drug resistance, but, under conditions in which
treatment does not completely inhibit viral replication,
virus with drug-resistant mutations may develop and
replicate, resulting in treatment failure. For some
drugs in particular (e.g. NNRTIs) a single mutation is
associated with a high level of drug resistance to multi-
ple drugs of that class.

Methods to Identify Drug
Resistance

Genotypic tests identify mutations in the viral genetic
material through commercially available probes for par-
ticular mutations or through sequencing of viral genes
of interest. By comparing the generated sequences with
databases containing resistance-conferring mutations,
the presence or absence of drug resistance can be iden-
tified.

Phenotypic tests determine the enzymatic activity of
viral genes or assess viral growth in increasing concen-
trations of drugs. Resistance is usually defined when
the amount of drug required to inhibit viral growth by
50% is 4 or more times greater than that required to
achieve the same result in a wild-type strain. This test
is similar in concept to antibiotic-resistance testing in
bacterial culture.

Note: Genotypic and phenotypic testing and interpreta-
tion for patient care are evolving fields that are extremely
complex, requiring expert input.
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Summary of Key Studies on the
Prevalence of Primary Drug
Resistance

Table 1 illustrates the results obtained from Canadian
studies on primary drug resistance. It is important to
note that drawing firm conclusions from inter-study
comparisons is difficult because of differences in study
design, including study populations, types of resis-
tance testing used, and the specific mutations studied
and reported. The results from the SDR program are
shown in the bottom section of Table 1. The cumula-
tive prevalence during 1997-2005 of primary drug re-
sistance to at least one antiretroviral drug was 9.1%
(262/2,888), and the cumulative prevalence of multi-
drug resistance to two or more classes of antiretroviral
drugs was 1.1% (33/2,888). The percentage of samples

resistant to at least one drug remained stable, between
9.0 and 9.8%, during 2001-2004; the percentage for
2005 was 14.3 %, but the data for that year are incom-
plete and we will continue to monitor the situation to
determine whether this apparent increase is sustained
when all the data for 2005 have been reported.

Table 2 shows the results of studies on primary drug
resistance that were conducted in the United States
and in Western Europe. Again, this table is not meant
for inter-study comparisons for the reasons given ear-
lier. The results suggest that the prevalence of major
mutations associated with at least one antiretroviral
drug is similar to that in Canada. It is of note that
mother-to-child transmission of resistance to zidovu-
dine and nevirapine or of multi-drug resistant HIV-1
has been reported in the United States and France.19,20

Please see the following pages for Tables 1 and 2.
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Table 1. Summary of key studies on HIV-1 primary drug resistance in Canada

Province*
Year of

diagnosis Risk exposure**
Sample

size
RTIs†

(%)

Protease
inhibitors

(%)

Multi-drug
resistance

(%)
Total
(%)

BC14 1996-1998 Mixed 423 1.9 1.9 0.2 3.5

QC15

1997-1999
IDU (26%)

81 20 6.0 9.9 –
Sexual (69%)

QC16

1997

Mixed

50
12 (NRTI)

5.0 ~5 –
0 (NNRTI)

1998 42
0 (NRTI)

0 0 –
6 (NNRTI)

1999 17
~18 (NRTI)

~18 ~12 –
~13 (NNRTI)

2000 18
~12 (NRTI)

~6 ~5 –
~6 (NNRTI)

2001 18
0 (NRTI)

~6 0 –
0 (NNRTI)

2002 18
0 (NRTI)

~6 0 –
~6 (NNRTI)

2003 17 0 0 0 –

ON17 1997-1999 MSM 23 13 – – –

BC, AB, SK,
MB, ON,
NS12,18

1997

Mixed

38 0 0 0 0

1998 88
3.4 (NRTI)

1.1 0 4.5
0 (NNRTI)

1999 304
5.9 (NRTI)

1.6 1.0 8.9
0.3 (NNRTI)

2000 437
3.9 (NRTI)

1.1 1.1 6.6
0.5 (NNRTI)

2001 340
4.7 (NRTI)

1.8 0.9 9.4
2.1 (NNRTI)

2002 366
3.0 (NRTI)

2.5 1.4 9.8
3.0 (NNRTI)

2003 435
2.8 (NRTI)

2.8 0.9 9.0
2.5 (NNRTI)

2004 608
3.3 (NRTI)

2.0 1.2 9.2
2.8 (NNRTI)

2005 272
4.4 (NRTI)

1.8 2.2 14.3
5.9 (NNRTI)

* BC = British Columbia, QC = Quebec, ON = Ontario, AB = Alberta, SK = Saskatchewan, MB = Manitoba, NS = Nova Scotia

** Reported proportions may not add up to 100% since risk exposure category may not be mutually exclusive.

IDU = people who inject drugs, MSM = men who have sex with men

† RTI = reverse transcriptase inhibitor, NRTI = nucleoside reverse transcriptase inhibitor, NNRTI = non-nucleoside reverse transcriptase inhibitor.

Information on NRTI and NNRTI provided where available.
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Country
Year of

diagnosis Risk exposure*
Sample

size
RTIs**

(%)

Protease
inhibitors

(%)

Multi-drug
resistance

(%)
Total†

(%)

United States4 1989-1998 MSM (80%) 141
3.5 (NRTI)

10 - 27.6
17 (NNRTI)

United States3 1995-1999 MSM (94%) 80
12.5 (NRTI)

2.4 3.8 16.3
7.5 (NNRTI)

United States21 1997-2001 Mixed 1,082
6.4 (NRTI)

1.9 1.3 8.3
1.7 (NNRTI)

United States22

1998

Mixed

238
3.4 (NRTI)

0 0 3.8
0.4 (NNRTI)

1999 240
8.3 (NRTI)

1.7 1.7 10
2.1 (NNRTI)

2000 245
6.9 (NRTI)

2 1.2 9
1.2 (NNRTI)

United States7 2003-2004 Mixed 539
7.1 (NRTI)

3.2 3.2 15.2
9.1 (NNRTI)

United States (with
samples from
Canada)2

1995-1998

MSM 377

8.5 (NRTI, n = 176) 0.9

(n = 213)

3.8

(n = 213)

8.0

(n = 213)1.7 (NNRTI, n = 176)

1999-2000
15.9 (NRTI, n = 82) 9.1

(n = 88)

10.2

(n = 88)

22.7

(n = 88)7.3 (NNRTI, n = 82)

United States23 1996-96 Mixed 40
25 (NRTI)

2.5 2.5 25
0 (NNRTI)

United States24 - Youth 55
4.0 (NRTI)

5.5 2 18
15 (NNRTI)

Germany25 1996-1999 Mixed 64
6.3 (NRTI)

1.6 1.6 12.5
3.1 (NNRTI)

France26 1995-1998 Mixed 48 16.7 2.1 - -

France27 1999-2000 Mixed 251
7.6 (NRTI)

5.2 4.8 10
4.0 (NNRTI)

France28 2001-2002 Mixed 666
2.4 (NRTI)

1.2 7.2 11.3
0.3 (NNRTI)

France29 1999-2000 Male (82%) 249
8 (NRTI)

6 5 10
4 (NNRTI)

France30

1996-2004

Male (80%)

518
5.2 (NRTI)

4.4 3.1 8.5
2.5 (NNRTI)

1998-99 94
7.4 (NRTI)

5.3 1.1 18.1
6.4 (NNRTI)

2000-2001 91
20.9 (NRTI)

7.7 13.2 27.4
13.2 (NNRTI)

Spain31 1996-1998 Mixed 16.2 6 4.4 -

Spain32
1997-1999

Mixed (72% MSM)
31 16.1 9.7 0 25.8

2000-2001 21 0 4.8 0 4.8

Table 2. Summary of key studies on HIV-1 primary drug resistance in the United States and
Western Europe
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Country
Year of

diagnosis Risk exposure*
Sample

size
RTIs**

(%)

Protease
inhibitors

(%)

Multi-drug
resistance

(%)
Total†

(%)

Spain33 2004 Mixed 182
2.2 (NRTI)

0.5 - ~4
1.1 (NNRTI)

Spain34

1997

Mixed

9
33.3 (NRTI)

0 - 33.3
0 (NNRTI)

1998 17
29.4 (NRTI)

5.9 - 29.4
5.9 (NNRTI)

1999 5
20 (NRTI)

0 - 20
0 (NNRTI)

2000 7
0 (NRTI)

14.3 - 14.3
0 (NNRTI)

2001 30
3.3 (NRTI)

0 - 3.3
0 (NNRTI)

2002 28
10.7 (NRTI)

3.6 - 14.3
3.6 (NNRTI)

2003 50
8 (NRTI)

0 - 10
4 (NNRTI)

2004 52
3.8 (NRTI)

2 - 7.7
7.7 (NNRTI)

Total 198
9.6 (NRTI)

2 - 12.1
4.0 (NNRTI)

Switzerland35

1996

Mixed 193

5.6 3 - 8.6

1997 6.9 7.7 - 14.6

1998 6.8 2 - 8.8

1999 3.1 1.9 - 5

Switzerland36 1999-2001 Mixed 200
6.5 (NRTI)

1 1.5 10
0.5 (NNRTI)

Switzerland37 1999-2001 Mixed 220
8.6 (NRTI)

2.3 1.4 10.5
0.9 (NNRTI)

Netherlands38 1994-2002 MSM/IDU 100
10 (NRTI)

1 0 13
2 (NNRTI)

United Kingdom39

1997

Mixed

324
~6.4 (NRTI)

~0.9 ~0.8 ~7.7
~1.2 (NNRTI)

1998 355
~6.7 (NRTI)

~2.2 ~1.6 ~8.7
~1.4 (NNRTI)

1999 393
~7.6 (NRTI)

~1.0 ~2.7 ~8.9
~3.0 (NNRTI)

2000 528
~8.3 (NRTI)

~3.4 ~3.1 ~12.7
~4.1 (NNRTI)

2001 595
~8.6 (NRTI)

~3.4 ~5.0 ~11.7
~4.7 (NNRTI)

Table 2. Summary of key studies on HIV-1 primary drug resistance in the United States and in
Western Europe (continued)



Comments

Primary HIV drug resistance has been observed in
most countries where HAART is used. Although the
interpretation of results is difficult and evolving, per-
sons infected with drug-resistant variants of HIV may
be at increased risk of drug failure despite being ther-
apy naïve. Surveillance of primary drug resistance is
needed not only to develop guidelines for initial ther-
apy but also to better understand and prevent the
transmission of resistant HIV.
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HIV/AIDS in Canadian Prisons

Introduction

Incarcerated populations have been shown to be at increased risk
of bloodborne and sexually transmitted infections, including human
immunodeficiency virus (HIV), hepatitis C virus (HCV), and hep-
atitis B virus (HBV).

Prisons are part of the Canadian community. Inmates come from our
communities and for the most part return to our communities. In
Canada, people who are sentenced to 2 years or more are the wards of
Correctional Service Canada (CSC), which has the mandate from the
federal government under the Corrections and Conditional Release Act
(1992) to provide essential health care for each inmate. Each provin-
cial/territorial jurisdiction also has its own correctional system for
offenders sentenced to less than 2 years. In this case, offender
health care is the jurisdiction of the province/territory.

As of 2006, the incarceration rate was 107 persons per 100,000
population* in Canada.1 In 2002, there were 256,873 adult custo-
dial admissions (7,659 of which were admissions to a federal facil-
ity) and 111,906 community supervision admissions. On any
given day in 2002 there were 19,674 people in provincial/territo-
rial jails and 12,383 in federal penitentiaries. In 2002 a total of
111,906 people were released from a correctional facility, 7,428
from CSC facilities.2

HIV and HIV-Related Risk Behaviours in
Federal Penitentiaries

Up to two-thirds of federal inmates report having had a previous
HIV test,3 although it is not clear whether they had been tested in
the community, in the provincial/territorial system at the time of
admission or during the current incarceration, or during a previ-
ous federal or provincial incarceration. Currently, all newly admit-
ted inmates to a federal penitentiary are offered a thorough medical
examination, which includes a risk factor screening questionnaire
for bloodborne and sexually transmitted infections. Those who are
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At a Glance

■ HIV prevalence among offenders in

Canadian correctional facilities has

remained at about 2% over the last

5 years.

■ Recent prevalence estimates are

as follows: 1.6% (males) and

2.8% (females) in federal prisons;

2.1% (males) and 1.8% (females) in

Ontario provincial prisons; and

2.3% (males) and 8.8% (females) in

Quebec provincial prisons.

■ HIV infection in Canadian prisons is

strongly associated with a history

of injecting drugs: roughly one-

third of offenders report a history

of injecting drug use, and some

continue while incarcerated.

■ Offender populations report very

high-risk sexual practices in the

community, which may continue

or resume after incarceration.

* The comparable incarceration rates per 100,000 in other countries were
USA 737, Russia 611, Cuba 487, England and Wales 148, Australia 126,
China 118, Germany 95, France 85, Sweden 82, and Japan 62.1



at risk and do not know their infection status are en-
couraged to participate in testing for these infections,
including HIV. As is the case in provincial/territorial
prisons, testing for HIV and other bloodborne and sexu-
ally transmitted infections in federal prisons is volun-
tary. Inmates with a known or self-reported HIV
infection on admission are offered confirmatory testing
(not screening). However, some inmates may not dis-
close risk and may refuse a blood test.

If a significant risk history is reported and/or HIV infec-
tion is suspected in an inmate with a recent negative
HIV test, the inmate is counselled and offered another
HIV test within 6 months of the negative test (based
on the upper limit of the HIV seroconversion window
period). In the case of an inmate at low risk or with a
recent negative HIV test result, repeat testing is not
recommended. While all inmates are screened for risk
factors, there is a 50% uptake for voluntary HIV testing
among new admissions to federal prisons.

Table 1 shows the number of screening tests done
among new admissions, the number of newly diagnosed
cases, and the overall estimated HIV prevalence among
new admissions to federal prisons (CSC). The esti-
mated prevalence of HIV infection among new admis-
sions to CSC was 2.8% in 2005, and the diagnostic
yield (number of newly diagnosed HIV cases per 1,000
tests) was 2.9.4 While the diagnostic yield has gone
down over the last 5 years, the overall prevalence of
HIV among new admissions has been around 3.0%,
suggesting that most of these inmates may have been
tested prior to admission.

The number of HIV tests conducted among inmates
in federal prisons at the end of each year increased
from 2,573 tests in 2000 to 3,688 in 2005, and the esti-
mated HIV point prevalence at the end of each year
during this time period has remained relatively stable
(Table 2).
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Table 1. HIV testing and estimated prevalence among new admissions to CSC 2000-20054

2000 2001 2002 2003 2004 2005

New admissions, n 4,302 4,288 4,159 4,238 4,413 4,819

HIV tests,† n

(percent)

1,596
(37.1)

1,768
(41.2)

2,317
(55.7)

2,059
(48.6)

2,112
(47.9)

2,418
(50.2)

Newly diagnosed HIV

positive, n

24 11 15 13 3 7

Diagnostic yield‡ 15.3 6.2 6.5 6.3 1.4 2.9

Prevalent HIV on admission 104 123 139 118 28 126

HIV prevalence§ 3.0% 3.1% 3.7% 3.1% 3.0% 2.8%

† Screening tests among those who did not previously know their status or who had a previous negative test

‡ Diagnostic yield calculated as the number of newly diagnosed HIV infections per 1,000 screening tests

§ HIV prevalence among new admissions calculated as the number of prevalent infections on admission added to the number of

newly diagnosed infections divided by the number of new admissions

Table 2. HIV testing and estimated prevalence among inmates, CSC 2000-2005

2000 2001 2002 2003 2004 2005

Inmate population, n 12,363 12,479 12,295 12,179 13,107 12,222

HIV tests, n 2,573 2,770 3,505 3,771 3,567 3,688

Newly diagnosed HIV

positive, n†

21 5 12 20 2 7

HIV+ inmates at year end, n‡ 214 223 251 234 188 204

Year-end HIV prevalence 1.7% 1.8% 2.0% 1.9% 1.4% 1.7%

† Annual cumulative number of newly diagnosed

‡ Year-end HIV point prevalence calculated as the number of HIV+ inmates at year end divided by the total inmate population at

the end of that year.



The assessment of risk behaviours among inmates has
primarily focused on injecting drug use, snorting
drugs, tattooing, and high-risk sexual behaviours (e.g.
multiple sex partners, unprotected sexual intercourse
with casual sex partners, having a sex partner who in-
jects drugs). Data from a 2004 pilot project in CSC
aimed at implementing enhanced screening forms in-
dicated that among 888 new male admissions, nearly a
quarter (22%) reported ever injecting drugs, 45% had a
history of snorting drugs, 61% reported having re-
ceived a tattoo, and 26% had body piercings.4 The ma-
jority of the inmates were sexually active: among newly
admitted male inmates, 89% reported ever having had
sex with a female (median number of partners was 4),
61% reported having had unprotected casual sex, and
12% reported sex with someone who was an injecting
drug user. Sixteen percent reported having been the
client of a sex trade worker, and 2% reported a history
of sex trade work. Of the male inmates 4% reported
having had sex with a male.4

Data from a 1995 survey of male inmates in CSC peni-
tentiaries (n = 4,285) indicated that 38% reported hav-
ing used drugs in their current correctional institution.
The drug most often used was cannabis, followed by
heroin and cocaine or crack. Eleven percent reported
injecting drugs while incarcerated, and 50% were
unsure of the cleanliness of the injecting equipment.
With respect to sexual risks, 6% of inmates reported
sex with another inmate, and approximately three-
quarters of these persons did not use condoms. Thir-
teen percent reported having received a tattoo in
prison, and 5% had had body piercing done while
incarcerated.3

In a 1998 study of male inmates at CSC’s Joyceville and
Pittsburgh penitentiaries (n = 355), 37% reported a his-
tory of injecting drugs, two-thirds of whom injected
while incarcerated;5 this was up from 12.0% reported
in these institutions in 1995.6 The HIV prevalence
reported in these studies was 1.0% in 1995 and 1.7% in
1998.5 In a study conducted among female inmates at
the Prison for Women in Kingston, the HIV prevalence
was found to be 0.9%.7 Among federal prisoners in
2005, the overall prevalence of HIV was estimated to be
1.7%* (2.8% among women and 1.6% among men)8

(see Table 2).

Provincial Jails

British Columbia: In a study conducted in 1992 among
adults in provincial prisons in British Columbia (n =
2,482), the HIV prevalence was found to be 1.0%
among men and 3.3% among women.9 Almost a third
(31%) reported ever having injected drugs. Among
young male and female offenders in 1994, the HIV
prevalence based on data from six juvenile offender in-
take centres in British Columbia (n = 806) was found to
be 0.25%.10 Injecting drug use was reported by 4.3% of
the surveyed inmates and was higher among females
(10.2%) than males (3.4%). In a 2001 study conducted
among female inmates in a British Columbia prison
(n = 104), 8% of the women reported being HIV posi-
tive, 70% reported a prior history of injecting drugs,
21% of all inmates reported injecting in prison, and
86% of those who injected in prison reported sharing
injection equipment inside prison.11

Quebec: In a study of female inmates in Montreal in
1994 (n = 210), HIV prevalence was reported to be 9%
overall and 28% among women with a history of inject-
ing drugs and sex trade work.12 Over a third (39%) of
these inmates had addiction issues (based on the Ad-
diction Severity Index scale), and 62% of all respon-
dents were considered to be at risk of HIV infection as a
result of having had sex with multiple partners or un-
protected anal sex and through participation in com-
mercial sex work. In a 1994 study among male and
female detainees at Quebec City Detention Centre (n =
618), 3% of the inmates were found to be HIV positive,
3.0% among males and 8.0% among females.13 Ever
having injected drugs was reported by 26% of males
(10% of whom injected while incarcerated) and 38% of
females (11% of whom injected while incarcerated).

In a multi-centre study conducted in seven detention
centres in Quebec in 2004 (n = 1,617), the prevalence
of HIV was found to be 2.3% and 8.8% among males
and females respectively.14 Ever having injected drugs
was reported by 27.7% of the males and 42.8% of the
females. Injecting drugs while incarcerated was re-
ported by 4.4% of males and 0.8% of females. The prev-
alence of HIV among male and female inmates who
reported ever injecting drugs was found to be 7.2% and
20.6% respectively.

Ontario: In a large study (n = 12,561) conducted in
1993 among adult and juvenile males and females, rep-
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resentative of all Ontario correctional facilities, the
prevalence of HIV among adult males and females was
found to be 1.0% and 1.2% respectively, while none of
the juvenile offenders was found to be HIV positive.15

In this sample 13% of the adult males and 20% of the
adult females reported ever having injected drugs, and
3% of juvenile males and 2% of the juvenile females
reported injecting drugs.

In a 1996-1997 study conducted in six provincial cor-
rectional centres in Ontario, 58% of the inmates (343/
595) reported ever being tested for HIV, and 3.6% of
those tested reported receiving an HIV-positive re-
sult.16 Of those who reported ever being tested, 21%
were tested while incarcerated in the previous year.
Overall, 32% of all participants reported injecting
drugs, 25% of whom reported injecting while incarcer-
ated. Almost 1 in 5 (17%) reported that they had first
injected in a correctional facility.

A more recent study conducted in 13 remand facili-
ties* in Ontario in 2003-2004 (n = 1,877)17 reported an
overall HIV prevalence of 2.0%. Unlike other studies,
HIV prevalence was higher among adult males (2.1%)
than adult females (1.8%). None of the juvenile offend-
ers was found to be HIV positive. Almost a third of
adult offenders (30.3%) had a history of injecting
drugs, and HIV prevalence among users was higher
(5.7%) than among non-users (0.7%). Injecting drug
use was reported by 4.7% of young offenders. A history
of unprotected sex was reported by virtually the entire
sample of adults (94.7%) and more than three-quarters
of the juvenile offenders (78.2%).

Conclusions

The estimated HIV prevalence based on newly diag-
nosed and self-reported cases in federal penitentiaries
was found to be between 1.4% and 2.0% between 2000
and 2005. However, there was a marked difference in
the estimated HIV prevalence among male (1.6%) ver-
sus female (2.8%) inmates in 2005. These results must
be interpreted with caution as they are based on cases
that have either been tested or self-reported voluntarily
to federal penitentiary authorities. Non-disclosure of
risk behaviours in the behavioural screening process
may lead to an underestimate of HIV prevalence. How-
ever, these findings are consistent with estimated HIV

prevalence estimates for inmates in federal penitentia-
ries in the United States.18

Independent cross-sectional studies from provincial
prisons suggest that the prevalence of HIV varies
across jurisdictions. The data also suggest a higher
prevalence of HIV among women than men in certain
jurisdictions (e.g. 2.3% and 8.8% among males and fe-
males respectively in a multi-centre study conducted
in seven detention centres in Quebec in 2004). In fed-
eral prisons, the estimated HIV prevalence between
2000 and 2005 has remained relatively stable (1.7% in
2000 and 2005, range = 1.4% to 2%). However, data
from 2005 suggest a higher prevalence among female
than male inmates (2.8% vs. 1.6%, respectively).

The data for a history of injecting drug use are remark-
ably consistent across provincial and federal prison
populations. Estimates of injecting drug use among of-
fenders are roughly 30%, and they tend to be high
among women (70% in BC in 2001; 42.8% in Quebec
in 2004). The prevalence of HIV infection in incarcer-
ated populations in Canada is strongly associated with
a history of injecting drugs; people who inject drugs
are at increased risk of incarceration and a greater pro-
portion of female inmates than male inmates have a
history of injecting drug use.

Studies have also shown that some inmates continue to
engage in risk behaviours during incarceration. As a re-
sult, the risk of acquiring and transmitting HIV and
other sexually transmitted and bloodborne infections
during incarceration is present. The proportion of in-
mates who reported injecting drugs in federal peniten-
tiaries was 11% in 1995. Estimates of injecting drug
use during incarceration among those with a history of
injecting drug use are of a similar magnitude in
provincial correctional systems.

It is important to note that the population of offenders
in Canada is also characterized by a high-risk sexual
history, including multiple sex partners, unprotected
sex with casual partners, and sex trade involvement
during and prior to incarceration. This is in part due to
the association between drug use and sex work. The
role of sexual transmission of HIV as an important
transmission pathway in this population, both in the
community and during incarceration, should not be
underestimated.19,20
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These data clearly demonstrate a high prevalence of
risk behaviours for HIV infection among inmates in
federal and provincial/territorial prisons. In turn, there
is a high prevalence of HIV infection among inmates in
Canadian correctional facilities. While longitudinal
studies of HIV incidence are required to estimate the
magnitude of disease transmission inside prisons, the
public health response to the disproportionate burden
of HIV in offender populations needs to be comprehen-
sive and integrated across jurisdictional bound-
aries.19,20 In Canada, this requires all local, provincial/
territorial, and federal public health workers, both in
corrections and in the community, to work together.2

There is a need to monitor the risk behaviours and in-
fection status in offender populations in order to help
guide the development and refinement of HIV preven-
tion and control tools, such as screening and testing,
counselling, behaviour modification, and education
programs, as well as other prison-based illness preven-
tion programs (e.g. distribution of methadone, condoms,
bleach, dental dams, and water-based lubricants) and
treatment delivery. In response, the CSC and the Pub-
lic Health Agency of Canada are instituting a surveil-
lance system to monitor the HIV-related injecting and
sexual risk behaviours among inmates in federal peni-
tentiaries. It is anticipated that this system will provide
important information that can be used to guide the
HIV prevention and control programs for inmates,
which will also contribute to the prevention and con-
trol of STIs and hepatitis C in incarcerated popula-
tions.
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HIV/AIDS and Associated Co-infections

Introduction

Because of common routes of transmission, decreased immune
function, and increased survival due to highly active antiretroviral
therapy (HAART)1, individuals infected with HIV are at increased
risk of co-infection with hepatitis C and other sexually transmitted
infections. This is of particular concern given that morbidity can
be worse, disease progression more rapid, and treatment more dif-
ficult for HIV co-infected individuals. The prevention, diagnosis,
management, and care needs of many other infections will also dif-
fer when co-infection is present. In this Epi Update, three HIV co-
infections of significant public health importance will be dis-
cussed—hepatitis C, sexually transmitted infections (STIs), and
tuberculosis.

HIV and Hepatitis C

First described in 1989, the hepatitis C virus (HCV) is a major cause
of acute hepatitis and chronic liver disease, including cirrhosis and
liver cancer.2 Globally, it has been estimated that 3-4 million peo-
ple become newly infected with HCV each year, and an estimated
123 to 170 million people, including 250,000 Canadians, are
chronically infected.2-4 HCV is transmitted predominantly through
blood-to-blood contact, and injecting drug use has accounted for
approximately 70% to 80% of recent HCV cases in Canada. Inject-
ing drug use is considered to be the primary mode of HCV acquisi-
tion in the developed world.2,5,6 In addition, approximately 17% of
the estimated 58,000 prevalent HIV infections in Canada as of the
end of 2005 are attributable to injecting drug use, and there is an
apparent increased risk of HIV/HCV co-infection in this group.7,8

A significant proportion of HIV-positive persons are estimated to
be co-infected with HCV: among HIV-positive people with a his-
tory of injecting drug use the estimate is between 50% and 90%.6,9

In a study of young injection drug users in Vancouver, the preva-
lence of HIV/HCV co-infection was 25.7%.10 An enhanced surveil-
lance system to identify risk behaviours associated with HIV and
HCV among people who inject drugs (IDU) determined that 11.7%
of adult participants recruited from seven sites across Canada were
co-infected with the viruses.11 The true prevalence of HIV/HCV
co-infection in this study was likely underestimated, however, be-
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At a Glance

■ Because of common routes of

transmission, decreased immune

function, and increased survival due

to highly active antiretroviral therapy,

individuals infected with HIV are at

risk of becoming co-infected with

other diseases, such as hepatitis C and

sexually transmitted infections.

■ A significant proportion of HIV-

infected individuals also have

hepatitis C virus infection; among HIV-

infected individuals with a history of

injecting drug use, the prevalence is

50% to 90%.

■ The presence of a sexually transmitted

infection, such as syphilis, gonorrhea,

or chlamydia, increases the risk of

acquiring HIV through sexual contact.

■ For HIV-infected individuals, the

presence of another sexually

transmitted infection increases the

infectiousness and risk of HIV

transmission.

■ HIV is the most potent risk factor for

progression to active disease among

individuals infected with Mycobac-

terium tuberculosis and, globally, TB is

one of the leading causes of death

among HIV-positive individuals.

■ A comprehensive approach to

prevention, screening, and treatment

has been demonstrated to

successfully reduce the co-infection

disease burden in HIV-infected

individuals.



cause of insufficient samples available for testing at
some sites and the fact that the study participants were
selected primarily from among those already accessing
needle exchange programs. Rates of co-infection are
also high in the Canadian prison setting, where as
many as half of all inmates report a history of injecting
drug use. In two separate studies conducted in Ontario
and Quebec, the prevalence of HCV among HIV-in-
fected inmates was 68.0% and 64.8% respectively.12,13

Although injecting drug use remains the predominant
mode of transmission of HCV and HIV/HCV co-infection
worldwide, several European countries have observed
a noticeable increase in the sexual transmission of HCV,
particularly among non-IDU men who have sex with
men (MSM). Among several reported clusters of HCV-
positive MSM with no history of IDU, the most com-
mon risk factors facilitating the sexual spread of HCV
included unprotected traumatic anal sex (i.e. sexual
practices potentially leading to mucosal damage),
numerous and often anonymous sexual contacts, and
concomitant STIs, such as lymphogranuloma vener-
eum.14-17 These findings suggest that public health
interventions aimed at reducing the spread of HCV
among MSM must also incorporate promotion of safer
sex.

HIV accelerates the progression of chronic HCV infec-
tion and, as a result, end-stage liver disease has become
a significant cause of morbidity and mortality in the
HIV-positive population.5,6,18-21 In addition to its effects
on clinical outcomes, HIV influences the rate of HCV
transmission, particularly from mother to child, in
whom transmission of HCV may be increased up to
3-fold in the presence of HIV.5,19 Although the effects
of HCV on the natural history of HIV are less under-
stood and somewhat controversial, infection with HCV
has been associated with increased rates of hospitaliza-
tion and death among HIV-positive individuals.22

Given the complex interactions between HIV and HCV
in co-infected individuals, universal screening for HCV
is recommended for all HIV-infected patients.5 Co-
infected people can be treated successfully, but the
care-giving team should have expertise in liver disease,
HIV and, if needed, in addiction treatment.

HIV and STIs

HIV is transmitted by three major routes—sexual,
blood-to-blood, and mother-to-child; however, sexual
transmission is by far the commonest mode of trans-

mission, accounting for over 75% of all HIV infections
worldwide.23 In Canada, a total of 58,404 positive HIV
tests among adults had been reported to the Public
Health Agency of Canada as of the end of 2006. Of
those with an identified risk factor, 75% were exposed
through sexual contact.8 HIV and STIs are
behaviourally and biologically inter-related, and the
risk of both acquiring and transmitting HIV through
sexual contact is further amplified by the presence of
an STI, a fact that has become increasingly significant
given the concurrent rise in the incidence of STIs
worldwide. Since 1997, both the number and rate (per
100,000) of reported cases of the three nationally noti-
fiable STIs in Canada (i.e. chlamydia, gonorrhea, and
infectious syphilis) have increased annually: rates of
chlamydia and gonorrhea have increased by 73% and
94% respectively, and rates of infectious syphilis have
increased 7-fold.24 An understanding of the complex
and synergistic relationship between HIV and STIs,
particularly in the context of increasing rates of STIs, is
crucial for the development and implementation of
public health interventions aimed at halting both
epidemics.

HIV-negative individuals who are co-infected with
another STI are at least 2 to 5 times more likely than
uninfected individuals to acquire HIV if they are
exposed to the virus through sexual contact.25 STIs are
thought to increase susceptibility to HIV infection
through two mechanisms. First, genital ulcers (e.g.
from syphilis, herpes, or chancroid) result in breaks
in the genital tract lining or skin that create a portal of
entry for HIV.26 For example, studies have demonstrated
that among men and women with recent syphilis or
genital ulcer disease the risk of HIV seroconversion
was increased 4- to 5-fold, and among MSM the risk of
acquiring HIV was close to 4 times higher for those
with recent herpes simplex virus type 2 (HSV-2) infec-
tion.27,28 Second, non-ulcerative STIs (e.g. chlamydia,
gonorrhea, and trichomoniasis) increase the concen-
tration of cells in genital secretions that can serve as
targets for HIV.26 Among men with no history of genital
ulcer disease or syphilis, those recently infected with
gonorrhea (i.e. within the previous year) were almost 3
times more likely to acquire HIV than those without
gonorrhea.27

HIV-infected individuals who are co-infected with an
STI are more likely than other HIV-infected individu-
als to transmit HIV to their partner through sexual
contact.25 Studies have shown that when HIV-infected
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individuals are also infected with other STIs, they are
more likely to have HIV in their genital secretions, par-
ticularly if they are symptomatic.26 Numerous studies
have found that HIV-positive men with symptomatic
gonorrhea and/or chlamydia have HIV viral loads in
semen that are as much as 5 to 8 times higher than in
men without symptoms, and that HIV-positive women
with either gonorrhea or chlamydia are 2 to 3 times
more likely to be shedding HIV than those without a
concomitant infection.29-31 In studies involving ulcer-
ative STIs, primary and secondary syphilis infections
were not only associated with significant increases in
HIV viral loads but also with significant decreases in
the CD4 cell count, both of which serve to enhance
HIV replication and transmission.32-34

The interaction between HIV and STIs is bidirectional,
and for co-infected individuals HIV infection may alter
the natural history, associated morbidity, and clinical
management of the concomitant STI. In a cross-
sectional study of inner-city women in the United
States, the prevalence of HSV-2 shedding was nearly 4
times greater for those who were HIV positive, and
close to 80% of the viral shedding was asymptomatic.35

This finding suggests that women co-infected with HIV
and HSV-2 have a substantially increased risk of trans-
mitting HSV-2. Other studies have demonstrated that
for those infected with early syphilis, the progression
to serious neurological or cardiovascular outcomes
may occur much more rapidly for those co-infected
with HIV.36,37 Among HIV-positive MSM, reports indi-
cate that the incidence of human papillomavirus
(HPV)-associated anal dysplasia and cancer was much
higher than among heterosexual men and women and
HIV-negative MSM.38,39

Numerous intervention studies have shown that treat-
ing STIs in HIV-infected individuals decreases both the
amount of HIV they shed and how often they shed the
virus.26 In the studies described above, the presence of
HIV in the genital secretions of individuals co-infected
with an STI and HIV decreased significantly when the
STI was treated appropriately.29-31,33,34 In addition,
treatment of STIs in co-infected individuals may sub-
stantially reduce the transmission of HIV in communi-
ties. In a study conducted in the United States, the
treatment of STIs in HIV/STI co-infected individuals,
in the absence of any other behavioural intervention,
resulted in an estimated 27% decrease in the commu-
nity transmission of HIV.40 In Tanzania, a community-
based syndromic approach to the treatment of symp-

tomatic STIs led to a 42% decrease in HIV incidence
compared with that in control villages.41 In contrast,
the Rakai study conducted in Uganda determined that
community-wide mass STI treatment offered to every-
one every 10 months in the absence of regular access to
improved STI services did not reduce HIV transmis-
sion.42 These differences may have been due to the
much higher prevalence of curable STI in the Tanza-
nian study than the Ugandan study and differences in
the stage of the HIV epidemic in these two sites (early
in Tanzania vs. more mature in Uganda). Nonetheless,
taken together, these findings provide evidence that a
comprehensive approach to the prevention and
treatment of STIs, including ready access to STI
services, is a key strategy in community-level HIV
prevention.

HIV and Tuberculosis

Tuberculosis (TB) was declared a “global emergency”
by the World Health Organization (WHO) in 1993,
and it has since been estimated that up to one-third of
the world’s population are infected with Mycobacte-
rium tuberculosis, close to 8 million cases of TB disease
occurring annually.43 In Canada, the annual incidence
of TB has declined steadily since the mid-1980s. In
2005, preliminary data indicated that 1,616 cases (5.0
per 100,000) were reported to the Public Health
Agency of Canada (PHAC), the majority of whom
(63%) were born outside of Canada.44

In 2000, the WHO determined that 11% of all new TB
cases in adults occurred in persons infected with HIV
and that 9% of all new TB cases were directly attribut-
able to HIV.45 There is considerable geographic varia-
tion in the prevalence of HIV/TB co-infection: in the
Western Pacific and the Americas, the proportion of
TB cases concomitantly infected with HIV is less than
10%, but in some African countries with high TB prev-
alence the proportion may exceed 50%.43,45 In Canada,
several epidemiologic studies have estimated HIV
prevalence among adult incident TB cases to be be-
tween 3.8% and 14.7%, and the WHO estimates that
10% to 19% of all adult TB cases in Canada are attribut-
able to HIV infection.43,45-49 Aboriginal peoples and re-
cent immigrants have been identified as being at
greatest risk of HIV/TB co-infection compared with the
general Canadian population.50,51

HIV infection is the most significant risk factor for the
progression of active disease among those with latent
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TB infection, in large part because of the virus’s ability
to destroy the two types of immune cells (macrophages
and CD4 lymphocytes) most important to the contain-
ment of M. tuberculosis.52,53 For individuals infected
with M. tuberculosis only, the lifetime cumulative risk
for the development of active disease is estimated to be
10%; for those co-infected with HIV, the annual risk of
active disease may exceed 10%.53 In the presence of
HIV-associated immunosuppression, both the clinical
and radiological features of TB may be altered, and
appropriate treatment of both infections is more chal-
lenging.52 Globally, TB is one of the leading causes of
death among HIV-infected individuals: in 2000, the
WHO estimated that 246,000 HIV-positive adults died
as a result of TB, accounting for 11% of all adult AIDS
deaths worldwide.45,52

Patients with TB constitute an important “sentinel”
population for HIV screening, and for a number of
years universal HIV testing for newly diagnosed TB
cases and TB assessment for all newly diagnosed HIV
cases have been recommended in Canada.54 Since
these recommendations were proposed, the propor-
tion of TB cases with HIV status reported to the PHAC
increased from 5.7% to 23.2% between 1997 and 2004;
however, it is apparent that universal HIV screening of
all TB cases is still not occurring.49,50 Furthermore, re-
sults indicate that those with an HIV test on record
were more likely to have one or more risk factors for
HIV, suggesting that HIV testing of TB patients is
rather selective and is likely biased towards individuals
already perceived to be at high risk of co-infection.49
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GLOSSARY

A Guide to HIV/AIDS Epidemiological and Surveillance
Terms is available. The guide contains over 65 terms
and over 20 frequently asked questions, and is accessible
at http://www.phac-aspc.gc.ca/publicat/haest-tesvs/
index.html. Hard copies may be obtained through the
Surveillance and Risk Assessment Division, from the
address listed under the Information to Readers of
HIV/AIDS Epi Updates section. A selected number of
abbreviations/acronyms and terms that may be useful
when reading HIV/AIDS Epi Updates are listed below.

ACRONYMS/ABBREVIATIONS

AIDS � acquired immunodeficiency syndrome

HIV � human immunodeficiency virus

IDU � people who inject drugs

MSM � men who have sex with men

NEP � needle exchange program

WHO � World Health Organization

TERMS

Cohort Study: The purpose of a cohort study is to
investigate the development of new occurrences of a
disease or to investigate how responses to treatment
are related to specific factors. These factors can be
recorded at the beginning of the study and/or during
the course of the study.

A cohort study starts with a group of people who will
be participants in the study. This group of people is
called a cohort.

The cohort is followed for a specified time period,
which can be weeks, months, years or decades. Follow-
up data are collected at regularly defined periods either
through the use of questionnaires, personal interviews,
laboratory testing, medical examinations, or a combi-
nation of these methods.

A cohort study is sometimes referred to as a prospec-
tive or longitudinal study.

Co-infection: Having two infections at the same time.
For example, a person infected with both HIV and hep-
atitis C, or HIV and tuberculosis, has a co-infection.

With co-infections the progression of either disease
can potentially be accelerated as a result of infection
with the other disease.

Exposure Category: In HIV and AIDS surveillance,
exposure category refers to the most likely way a per-
son became infected with the HIV virus, that is, the
most likely route through which HIV was transmitted
to that person.

Incidence: Incidence is the number of new events of a
specific disease during a specified period of time in a
specified population. HIV incidence is the number of
new HIV infections occurring in a specified period of
time in a specified population.

Methodology: The methodology section of a report or
research study describes how the study was conducted
(the methods) and the principles used by study investi-
gators. These methods include how participants were
recruited and how the data were collected, organized
and analyzed.

Notifiable Disease: A disease that is considered to be
of such importance to public health that its occurrence
is required to be reported to public health authorities.

Perinatal Transmission: The transmission of HIV
from an HIV-infected mother to her child either in
utero, during childbirth, or through breastfeeding.

Person Years: Person years describes the length of
time of experience or exposure of a group of people
who have been observed for varying periods of time. It
is the sum total of the length of time each person has
been exposed, observed or at risk. You will sometimes
see person years reported as PY or py. Person years is
often used as the denominator in expressing incidence
rate.

Population at Risk: The population at risk represents
those persons at risk of contracting a disease.

Prevalence: Prevalence is the total number of people
with a specific disease or health condition living in a
defined population at a particular time. HIV prevalence
among Canadians is the total number of people living
with HIV infection (including those with AIDS) in
Canada at a particular time.
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Rate: A rate is an expression of the frequency with
which an event occurs in a defined population in a
specified period of time. In HIV/AIDS research, a rate
can be the proportion of a population with a particular
“event”, such as HIV infection, occurring during a
specified time period.

Risk Factor: An aspect of someone’s behaviour or life-
style, a characteristic that a person was born with, or an
event that he or she has been exposed to that is known
to be associated with a health-related condition. A
behavioural risk factor describes a specific behaviour
that carries a proven risk of a particular outcome. In
HIV/AIDS research, you will often see the term “HIV-
related risk behaviour” to describe a behaviour that,
when practised, carries a proven risk of HIV infection.

Self-Reported Data: In research studies, self-reported
data is a term applied to information that is directly
reported by the study participants.

Sentinel Surveillance: A type of surveillance activity
in which specific facilities, such as offices of certain
health care providers, hospitals or clinics across a geo-
graphic region, are designated to collect data about a

disease, such as HIV infection. These data are reported
to a central database for analysis and interpretation.

Seroconversion: The root “sero” means the serum of
the watery portion of blood. In HIV/AIDS research,
seroconversion refers to the development of detectable
antibodies to HIV in the blood as a result of HIV infec-
tion. A person who goes from being HIV negative to
HIV positive is said to have seroconverted or is a
seroconverter.

Seroprevalence: The terms refers to the prevalence or
prevalence rate of a disease as determined by testing
blood rather than saliva, urine or sputum.

Surveillance: The ongoing collection, analysis and
interpretation of data about a disease such as HIV or
about a health condition. The objective of surveillance
is to assess the health status of populations, detect
changes in disease trends or changes in how the disease
is distributed, define priorities, assist in the prevention
and control of the disease, and monitor and evaluate
related treatment and prevention programs.
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