
August 2006

HIV/AIDSHIV/AIDS

Epi UpdatesEpi Updates

A
u

g
u

st
 2

00
6A

u
g

u
st 2006

Public Health
Agency of Canada

Agence de santé
publique du Canada



Mission

To promote and protect the health of Canadians through
leadership, partnership, innovation and action in public health.

Public Health Agency of Canada

This document is available:

By mail Surveillance and Risk Assessment Division
Centre for Infectious Disease Prevention and Control
Public Health Agency of Canada
Tunney’s Pasture
Address locator: 0602B
Ottawa, ON K1A 0K9

Or from Canadian HIV/AIDS Information Centre
Canadian Public Health Association
1565 Carling Avenue, Suite 400
Ottawa, Ontario, Canada, K1Z 8R1
Tel.: (613) 725-3434, Fax: (613) 725-1205
Toll Free: 1-877-999-7740
E-mail: aidssida@cpha.ca

By Internet HIV/AIDS Epi Updates can be assessed electronically in either official
language via the Internet at http://www.phac-aspc.gc.ca/publicat/
epiu-aepi/epi-06/index.html.

© Her Majesty the Queen in Right of Canada, represented by the Minister of Health (2006)
Cat. HP37-7/2006E
ISBN 0-662-43982-1
(On-line) Cat. HP37-7/2006E-PDF
ISBN 0-662-43983-X



Acknowledgements

National level HIV and AIDS surveillance is possible as a result of all provinces and territories
participating in, and setting directions for, HIV and AIDS surveillance. Accordingly, the Centre
for Infectious Disease Prevention and Control acknowledges the provincial/territorial HIV/AIDS
coordinators, public health units, laboratories, health care providers and reporting physicians
for providing the non-nominal confidential data that enable this report to be published. Without
their close collaboration and participation in HIV and AIDS surveillance, the publication of this
report would not have been possible. We are thankful to the researchers across Canada who
share their research findings with us in a timely manner for inclusion in the Epi Updates.

We also thank Web Site and Intranet Operations, Public Health Agency of Canada, for its
contribution in producing the report on the Internet.

We also thank the contribution made by Marion Pogson, Pamela A. Fitch, and Robert Friedman
in editing, translating and developing layouts of the report.

Centre for Infectious Disease Prevention and Control – August 2006 HIV/AIDS Epi Updates

Public Health
Agency of Canada

Agence de santé
publique du Canada

HIV/AIDS

Epi Updates
Centre for Infectious Disease Prevention and Control

N.B. This document must be cited as the source of any information extracted and
used from it.

Suggested citation: Public Health Agency of Canada. HIV/AIDS Epi Updates,
August 2006, Surveillance and Risk Assessment Division, Centre for Infectious
Disease Prevention and Control, Public Health Agency of Canada, 2006



Surveillance and Risk Assessment Division
Centre for Infectious Disease Prevention and Control
Public Health Agency of Canada
Tunney’s Pasture, AL 0602B
Ottawa, Ontario, K1A 0K9

Telephone: (613) 954-5169
Fax: (613) 957-2842

Information to the readers of
HIV/AIDS Epi Updates

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 August 2006
publication 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 website: http://
www.phac-aspc.gc.ca/publicat/epiu-aepi/epi-06/index.html. The HIV/AIDS Epi Updates are
complementary to other Centre materials which are also available at the website.
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Chris Archibald MDCM, MHSc, FRCPC
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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 (incidence).
Estimates published 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
permitted an improved analysis of the epidemic and
more reliable estimates. 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. They are used as a tool to
monitor the HIV epidemic and to help evaluate and
guide prevention efforts, and they are part of ongoing
risk assessment and management work conducted by
the Centre. These estimates inform 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.

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 work-
book method,1 an iterative spreadsheet model,2 and
two statistical modelling methods.3,4 The workbook
method multiplies an estimated prevalence or inci-
dence rate by an estimated population size, the statis-
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tical models back-calculate estimates of HIV
incidence by relating the timing of HIV posi-
tive testing with the timing of HIV infection
and testing behaviour, and the iterative
spreadsheet model incorporates elements of
the other two methods.

The methods were used to generate separate
estimates of HIV prevalence and incidence in
Ontario, Quebec, British Columbia, and
Alberta. These provinces together account
for over 85% of the population of Canada and
over 95% of reported HIV and AIDS diag-
noses. Estimates were further subclassified
according to the following exposure cate-
gories: men who have had sex with men
(MSM), injecting drug users (IDU), MSM-IDU,
heterosexual/endemic (non-IDU heterosexual
with origin in a country where heterosexual
sex is the predominant mode of HIV trans-
mission and HIV prevalence is high, primarily
countries in sub-Saharan Africa and the
Caribbean),5,6 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), and
other (recipients of blood transfusion or
clotting factor, perinatal and occupational
transmission).

For some exposure category and province
combinations, 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 cate-
gories. The results of the different methods
were averaged to obtain exposure category-
specific prevalence and incidence estimates
for each of the four provinces.

HIV prevalence and incidence estimates for
the remainder of Canada were extrapolated
from these four provinces using national HIV
surveillance data. The national surveillance
data were obtained from the national HIV
and AIDS surveillance reporting system5,6

with enhancements from two sources: the
Laboratory Enhancement Study in Ontario,7

which has more complete information on
exposure category of HIV cases, and recently
published8 and unpublished surveillance data

from Quebec on exposure category break-
down 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 consideration 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 reported gender and
Aboriginal status by exposure category in the
national HIV and AIDS surveillance data.

Results

Prevalence Estimates

More people are living with HIV infection
(prevalent infections). At the end of 2005,
there were an estimated 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 esti-
mate of 50,000 at the end of 2002 (Table 1).
In terms of exposure category, these preva-
lent infections in 2005 comprised 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).

HIV prevalence: past trends

Prevalent infections (Figure 1) rose steadily
during the 1980s, corresponding to the initial
rise in HIV infection in the Canadian popula-
tion, 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 infec-
tions began to rise again in the late 1990’s
due to new treatments improving survival of

National HIV Prevalence and Incidence Estimates for 2005
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HIV-infected individuals combined with
continuing new infections.

Incidence Estimates

The number of new HIV infections in Canada
in 2005 has not decreased and may have
increased slightly compared 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 esti-
mates 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 heterosexual/non-
endemic exposure category, the range

National HIV Prevalence and Incidence Estimates for 2005
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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: injecting drug users; 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)
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Figure 1. Estimated number of prevalent HIV infections in Canada, including
range of uncertainty, by year



increased from 450 to 850 (21%) in 2002 to
550 to 950 (21%) in 2005.

Persons from HIV-endemic countries con-
tinue to be over-represented in Canada’s HIV
epidemic. New infections attributed to the
heterosexual/endemic exposure category
increased slightly from a range of 300 to 600
(15%) in 2002 to 400 to 700 (16%) in 2005,
yet according to the 2001 Census approxi-
mately 1.5% of the Canadian population were
born in an HIV-endemic country.9 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
community groups to develop methods and
obtain data to better understand the current
status and trends of HIV infection in this
group.

HIV incidence: 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 proportions of new

infections attributed to the heterosexual/
endemic and non-endemic exposure catego-
ries have increased steadily since the
beginning of the epidemic.

Figure 3 presents the uncertainty range for
estimated HIV incidence over time. New
infections peaked during 1984-1985, and
this was associated primarily with the MSM
population (Figure 2). The number of incident
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 uncertainty 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 2005.5,6

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 increase between 2001
and subsequent years was due to the new
HIV testing policy for immigrants and
refugees implemented by Citizenship and
Immigration Canada10 on 15 January, 2002.

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: injecting drug users; 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)



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 national
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
infections. 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
remainder of new infections among women
were attributed to IDU.

National HIV Prevalence and Incidence Estimates for 2005
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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,11 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 prevalent HIV infections. This is higher
than the estimated 3,100 to 4,400 for 2002
but represents the same proportion (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 infection rate
among Aboriginal persons is about 2.8 times
higher than among non-Aboriginal persons.
The distribution of exposure category among
newly infected Aboriginal persons in 2005
was 53% IDU, 33% 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 highlights the
uniqueness of the HIV epidemic among
Aboriginal 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 31 December, 2005,
which translates into about 62,800 after
adjustment for underreporting and duplicates.
Of these, we further estimate that approxi-
mately 20,800 have died. Thus, 42,000
Canadians living with HIV infection in 2005
have been diagnosed. By subtracting this
number from the estimated number of
prevalent infections in 2005 (58,000 or
57,800 before rounding), we estimate that
about 15,800 people (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.

The size of this group is especially difficult to
estimate because its members are “hidden”
to the health care and disease monitoring
systems. It is important to reach this group
since undiagnosed individuals cannot take
advantage of available treatment strategies
or appropriate counselling to prevent the
further spread of HIV. Currently, it is not
possible to further define this “hidden” 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 diagnosis 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).12

Such information can assist in targeting
programs to increase 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 expo-
sure category-specific numbers for all pro-
vinces; in these cases, HIV and AIDS
surveillance data were used to extrapolate
the additional numbers. The workbook
method was heavily dependent on the repre-
sentativeness 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,
insufficient information was available to dis-
tinguish infections acquired outside Canada
from those acquired within. Therefore, inci-
dence as used in this report refers to a new
infection appearing in Canada, either through
transmission within Canada or the arrival of
an HIV-positive individual. CIDPC is currently
working with its partners to obtain data that

National HIV Prevalence and Incidence Estimates for 2005
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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 local trends in HIV prevalence and
incidence, neither do they address all
populations affected by the HIV/AIDS epide-
mic in Canada (for example, prisoners), and
the estimates are not broken down by age.

Comments

The methods used to estimate HIV
prevalence and incidence made use of a wide
variety of data. Additional sources of
surveillance data were available from Ontario
and Quebec that provided greater clarity to
the characteristics of the epidemic in these
provinces. Statistical 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 diagnosed cases and to incorporate
more results from targeted studies among
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 increase as new infections
continue and survival improves 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 estimates; 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 for the
IDU exposure category appears to be
decreasing.

To successfully control the HIV epidemic in
Canada, there is a need to ensure that
effective strategies are in place to prevent

new infections and provide services for all of
the vulnerable populations identified in the
Federal Initiative to Address HIV/AIDS in
Canada. In addition, there is an increasing
need to improve the availability and quality
of data to better understand and monitor the
full scope of the HIV epidemic in Canada.
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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 avail-
able data on the characteristics of persons tested for
HIV in Canada.

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 individual 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 prov-
inces and territories in Canada to the Centre for Infec-
tious Disease Prevention and Control (CIDPC) and are
presented in the most recent semi-annual report: HIV
and AIDS in Canada: surveillance report to December
31, 2005.2 The reports are based on non-nominal, con-
fidential HIV testing information, and duplicate tests
for the same individual are removed as much as possi-
ble. The removal of duplicates is necessary to accu-
rately 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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At a Glance

� There were an estimated
58,000 people living with HIV
infection (including AIDS) in
Canada at the end of 2005.

� Of these, approximately
15,800 or 27% are not aware
of their infection.

� Given the new treatments for
HIV, it is more important than
ever that all Canadians are
able to access HIV testing.

CIDPC Website:
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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 does not
represent all persons who have been infected
with HIV, as some who have been infected
have not yet come forward for testing.

CIDPC has recently published estimates of
HIV prevalence in Canada to the end of 20053

(also see first Epi Update in this series enti-
tled 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 esti-
mate 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 December 31, 2005,
which translates to about 62,800 after ad-
justing for underreporting and duplicates. Of
these, we further estimate that approxi-
mately 20,800 have died. Thus, 42,000
Canadians living with HIV infection in 2005
have been given a diagnosis. The difference
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 infec-
tion 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 differ-
ence 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 and
unaware of their HIV infection at the end of
2002.

Targeted studies provide a direct measure of
the proportion of individuals whose HIV
infection is undiagnosed in various subpopu-
lations. In the most recent phase of the I-
Track survey of injecting drug users
conducted 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 of the men
who tested positive for HIV 23% 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 undiag-
nosed infection 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 revealed that just over one-
quarter (27%) reported ever having been
tested for HIV, excluding testing for the
purposes of insurance, blood donation, and
participation 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

Prevalent HIV Infections in Canada
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that, taking into account ancillary 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 partners 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 sexually
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 individuals who
report casual partners (45%); this per-
centage increases with the number of part-
ners, from 30% among those reporting
one partner to 41% among those reporting
two partners and 51% among those
reporting three partners.5

� For men, testing was higher among those
who had sexual intercourse with men
(71%), used injecting drugs (62%),
received blood or clotting factor between
1978 and 1985 (27%), or had had a
partner with a risk factor (injecting drug
user [IDU], received blood or clotting
factor between 1978 and 1985, origin in 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% respectively).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 men who have sex with men (MSM)
surveyed in B.C. 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 Ontario Men’s
Survey in Ontario in 2002.11 In the Ontario
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 conducted at selected cen-
tres 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 those reporting 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 having used con-
doms 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 approximately 15,800 people or 27% of
the HIV-infected population 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 infection, it is more important than ever
that all Canadians, particularly those at
highest risk of infection, be able to access
HIV testing.

Prevalent HIV Infections in Canada
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HIV Testing and Infection
Reporting in Canada

Introduction

There were 20,353 AIDS cases reported to the Centre
for Infectious Disease Prevention and Control (CIDPC)
between 1979 and December 31, 2005, and 60,160
positive HIV tests reported between 1985 and the end
of December 2005.1 The positive HIV test results
reported to CIDPC are from people who test positive for
HIV through nominal, non-nominal, or anonymous
testing in the provinces and territories and whose
results are reported to CIDPC 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 when HIV infection reporting became 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 interchangeably when discussing
HIV/AIDS reporting in Canada.)

HIV Infection is Notifiable Across
Canada

As of May 1, 2003, HIV infection became legally
notifiable in all provinces and territories; therefore now
both positive HIV test reports and AIDS diagnoses are
notifiable in all jurisdictions across Canada.

In most testing situations, laboratories and physicians
are responsible 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
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At a Glance

� Nominal, non-nominal, and
anonymous HIV testing 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.
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forwarded to provincial or territorial public
health officials. This includes demographic
data, such as the person’s age and gender;
risks associated with the transmission 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 notification to CIDPC is
voluntarily undertaken by all provinces and
territories. Positive HIV test reports and
reported AIDS cases are provided non-
nominally to CIDPC.

HIV testing patterns within the general
population, along with the profile of people
being tested, are important for designing and
targeting intervention programs2 and for
developing a context for HIV/AIDS surveil-
lance 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 anony-

mous.

Nominal/Name-Based HIV Testing

� May be carried out at numerous locations,
including clinics and the office of a health
care provider.

� 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 person being tested.

� There is a collection of patient information
such as age, gender, city of residence,
name of diagnosing health care provider,
country of birth, ethnicity, information
detailing the HIV-related risk factors of the
person 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 officials 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 exception: 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. Only the person being tested
for HIV knows the unique, non-identifying
code.

� Information such as age, gender, HIV-
related risk factors, and the ethnicity of the
person being tested for HIV may be col-
lected during anonymous testing, depend-
ing 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 record 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.

HIV Testing and Infection Reporting in Canada
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The types of HIV testing services available
and HIV infection reporting information
across Canada are summarized in Table 1.

Availability of Anonymous HIV
Testing (AHT) May Increase
Testing

Information regarding the status of anony-
mous HIV testing in Canada is summarized in
Table 2.

As anonymous testing offers the highest
degree of confidentiality, it may encourage

more people to come forward for HIV testing
and counselling.4

An evaluation study of AHT in Ontario sug-
gested that AHT provides testing to popu-
lations that are not otherwise accessing it.5

In Ontario, more than 10,000 HIV tests were
performed anonymously in 2004. This repre-
sents 2.8% of all HIV tests done that year.6

As of March 1995, Quebec reported that
3.6% of the samples analyzed by their
laboratory were anonymous. In 1997-98,
this figure rose to 3.9%. Between 1994 and
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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 P 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 NN

Manitoba NN 1985 L, P NN

Ontario N, NN, A 1985 L, P N, NN†

Quebec N, NN, A 2002 L, P NN

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

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

*In BC, follow-up and reporting for 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 (HSDA)
where the test was ordered.
†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



1998, over 45% of the anonymous test users
declared 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 cir-
cumstances.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

Comment

HIV infection is legally notifiable in all
provinces and territories; however, each has
a different practice for reporting HIV infec-
tion. Legislation of HIV infection reporting in
all Canadian provinces and territories may
increase the number of tests received at
CIDPC. A change to mandatory reporting of
HIV infection in Alberta in 1998 resulted in a
significant increase in HIV tests among both
men and women.12 As a result, having HIV
notifiable across Canada should allow for the
collection of more complete epidemiologic
data as well as enable 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 test-
ing. At present, nominal/name-based 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* No Yes

Manitoba � � � �

Ontario 1992 33 Yes Yes

Quebec 1987 +60+ No Yes

New Brunswick 1998 7 � Yes

Nova Scotia 1994 1 No Yes

Prince Edward Island � � � �

Newfoundland and Labrador** � 6 Yes† Yes†

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



non-nominal/non-identifying HIV testing is
widely available in Canada; however, anony-
mous HIV testing is available in only seven
provinces. Increased availability and accessi-
bility to different types of HIV testing may
allow individuals to choose the testing and
counselling environment in which they feel
most comfortable, thereby encouraging more
people to be tested and facilitating the
targeting of intervention and treatment
programs.13
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HIV and 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, youth
have been greatly affected by the HIV/AIDS epidemic,
in that an estimated 10 million people aged 15 to 24
years are now living with HIV.1 Half of all new infections
worldwide are occurring among young people.

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, teenagers, and
young adults. Combined, these groups make up an
important 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 (including 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, 2005, there were 20,347 AIDS
cases with information about age reported to the
Centre for Infectious Disease Prevention and Control
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At a Glance

� Youth represent a small proportion of
the total number of reported HIV and
AIDS cases in Canada. Individuals
between the ages of 10 and 24 account
for 3.5% of cumulative AIDS cases.
For positive HIV test reports, youth
between the ages of 15 and 19 account
for 1.5% of all reports. In spite of
these low proportions, risk behaviour
data on young Canadians show the
potential for HIV transmission.

� A national study found that approxi-
mately 50% to 60% of grade 9 and
11 students think there is a vaccine
available to prevent HIV/AIDS. The
same survey found that 36% of grade
11 students think that there is a cure
for HIV/AIDS.

� Data from targeted studies show that
street-involved youth, youth who
inject drugs, and young men who
have sex with men are particularly
vulnerable to HIV.

� A wide range of prevention activities
needs to be implemented to help mini-
mize the risk of HIV transmission
among youth.

CIDPC Website:

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



(CIDPC). Of these, 710 (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 20.6% to
heterosexual contact. Heterosexual 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

HIV Testing Data2

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

As of December 31, 2005, there were 56,578
positive HIV tests with information about age
reported to CIDPC. Of these, 821 (1.5%)

were among youth aged 15 to 19 years, and
14,378 (25.4%) were among individuals
aged 20 to 29 years.

In 2005, females accounted for 35% of
positive HIV test reports among those aged
15 to 29 years (183/523). This proportion is
a slight decrease from 42.7% in 2004. When
compared with other age groups, the propor-
tion of positive HIV test reports attributed to
females is highest among youth. Women in
other age groups (i.e., 30-39, 40-49 and
over 50) account for approximately 20% to
25% of positive HIV tests.

There were 14 reported HIV tests with known
exposure category for 15-19-year olds in 2005.
In these reports, the most common risk factor
categories were IDU and heterosexual contact
with a person at risk (accounting for five reports
each) followed by MSM (three reports).

In 2005, MSM, heterosexual contact, and
injecting drug use accounted for 41.5%,
34.7%, and 19.4% respectively of reported
positive HIV tests with known exposure
category among those aged 20 to 29 years.
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Category

Age group

10-19 years 20-24 years

Number of cases 102 608

Percentage of all
reported AIDS cases

0.5% 3.0%

Number of cases with
exposure information

91 573

Percentage in each exposure category*

Exposure category 60.4% Blood and blood products 51.5% MSM

12.1% Heterosexual contact/endemic 20.6% Heterosexual contact/endemic

11.0% MSM 11.7% IDU

8.8% IDU 9.9% MSM/IDU

4.4% MSM/IDU 6.3% Blood and blood products

3.3% Other + perinatal 0.0% 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 = Injecting drug users.
**Mode of transmission is known but cannot be classified into any of the major exposure categories.

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, 2005



A cumulative total of 724 positive HIV test
reports had been received by December 31,
2005, for individuals less than 15 years of
age. Of the 384 cases in this group with
known exposure category information,
perinatal transmission and exposure to
infected blood or blood products accounted
for 90.1% of cases.

HIV Incidence and Prevalence
Among Youth

HIV prevalence and incidence information, in
conjunction with HIV/AIDS surveillance data,
are more useful than surveillance data alone
for depicting the current magnitude of the
HIV epidemic in various population sub-
groups. To date, a small number of Canadian
studies have examined HIV prevalence or
incidence among youth, although most
research has involved higher-risk populations.
A comprehensive inventory of Canadian HIV
incidence and prevalence studies as they
relate to young adults can be found in the
Surveillance and Risk Assessment Division
publication Inventory of HIV Incidence and
Prevalence Studies in Canada.3 The following
list represents the highlights of current inci-
dence 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 beha-
viours 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 BC have been
shown to have a high HIV prevalence rate.
Results from the Cedar Project, a prospec-
tive study of Aboriginal youth aged 14 to
30 years in Vancouver and Prince George,
British Columbia, 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

� Similar results were found in VIDUS in a com-
parison 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
Aboriginal and non-Aboriginal youth was
12.6 per 100 person-years (PY) and 3.9
per 100 PY, respectively. In a multivariate
analysis, factors independently associated
with HIV seroconversion among the youth
were Aboriginal ethnicity (adjusted relative
hazard [ARH] = 2.5) and � 1 daily cocaine
injection (ARH = 3.9).7

� Further information from the VIDUS study
presented 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%, while
a further 53% were solely HCV positive
and 3% were solely HIV positive.8

� In the Montreal Street Youth Cohort study
(MSYC), participants between 14 and 25 years
old have been observed 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 partici-
pating in the Montreal Street Youth study
in 2000 the prevalence of HIV was 4.9%,
and the incidence was 1.2 per 100 PY.9,10

� A study focusing on MSM aged 16 to 30
(Omega cohort in Montreal) found that in
2004 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.11

� 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 inci-
dence of HIV was reported to be 1.9 per
100 PY.12

HIV and AIDS Among Youth in Canada

Centre for Infectious Disease Prevention and Control – August 2006 HIV/AIDS Epi Updates 21

4



� The Enhanced Surveillance of Canadian
Street Youth (E-SYS) is a national, multi-
centre, cross-sectional 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 positive. The rates differed by age
category (younger youth 15-19 years,
older youth 20-24 years): in 2001, most
HIV infection among street youth was seen
in older youth (0.3% vs. 2.3% years res-
pectively). In 2003, all HIV infections were
among older youth.13

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 Canadian 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.14

� Twenty-seven percent reported being
sexually active.

� 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%
reported that their partner had other
sexual partners while dating them; and
half the condom users reported 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 sur-
vey found a number of misconceptions
regarding common STIs. For example,
only 21% knew that cancer was a possible
consequence 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 adolescents and to
increase understanding of the factors that
contribute to the sexual health of Canadian
youth, with a focus on HIV/AIDS. Adminis-
tered in all provinces and territories (with the
exception of Nunavut), the CYSHHAS
surveyed 11,074 students in grades 7, 9, and
11 (approximate ages 12, 14, and 16). The
CYSHHAS is the first Canada-wide study to
assess adolescent sexual health since the
Canada Youth and AIDS Study (CYAS) in
1989.15 The following information summa-
rizes 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
proportion 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%) reported the use of contraception
that included a condom 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
contraceptive measure that included con-
doms, and 64% of grade 11 females
reported using such measures.

� CYSHHAS students are generally know-
ledgeable about transmission of and
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protection from HIV/AIDS, but knowledge
gains need to be made.

� Most students were able to correctly iden-
tify the means of transmission of HIV, such
as sharing needles, having unprotected
sexual intercourse, or having multiple sexual
partners, but were less knowledgeable
about the increased risk of transmission
associated with men who have unpro-
tected sex with men.

� Over two-thirds of grade 9 students and
just under half of grade 11 students thought
that there is a vaccine available to prevent
HIV/AIDS, and a substantial 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
disease among today’s youth.

� There have been little HIV/AIDS know-
ledge 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 infor-
mation 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 genera-
lized 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) engage in a variety of behaviours,
such as sex trade involvement, low rates of

condom use, and injecting drug use, that
puts them at increased risk of infection with
HIV/AIDS. There are a number of Canadian
studies that provide information on HIV/
AIDS prevalence in high-risk youth and the
behaviours that put this population at risk of
HIV/AIDS.

� In a 2001 study of young gay and bisexual
men aged 15 to 30 in Vancouver, 16% of
the study subjects reported selling sex for
money or drugs. HIV prevalence among
those who had engaged in prostitution was
significantly higher than among those who
had not (7.3% versus 1.1%), and inci-
dence was higher as well (4.7 per 100 PY
versus 0.9 per 100 PY).16

� In an ongoing study of Montreal street
youth, only 13.2% of participants reported
always using condoms during vaginal
intercourse, and only 32.4% reported
always using condoms during anal inter-
course.17 Among the 542 male participants
recruited in this study from 2001 to 2003,
27.7% reported involvement 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 reporting unprotected sex
were always higher with non-commercial
sexual partners.18

� More than 95% of street youth surveyed
by E-SYS during the 1999 to 2003 cycles
reported being sexually active. The
average number of sexual partners was 23
and 22 for male and female street youth
respectively. Roughly 50% of street youth
reported not using condoms at their last
sexual encounter.13

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

� In the cohort study of Montreal street
youth aged 14 to 23 years, as of August
2003, 31.3% were IDUs. Among these
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IDUs, 33.6% reported needle sharing
during the previous 6 months.19

� Also alarming was the incidence of the
initiation of injecting drug use in street
youth, estimated to be 23.6 per 100 PY
among participants between the ages of
14 and 17 who had not injected drugs at
study entry.20 Predictors of initiation
included such risk factors as daily alcohol
consumption, survival sex in the previous
6 months, and an episode of homelessness
in the previous 6 months.20

� 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 (adjusted odds ratio [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
detention or jail (AOR = 1.78), and to be
more likely to be HIV positive (OR = 2.6).21

� 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 cocaine (60% vs 42%;
p = 0.052) and to borrow syringes (24%
vs. 13%; p = 0.013) than Aboriginal youth
living in Vancouver.6

� In 2003, 22.3% of youth recruited for
E-SYS reported that they had injected
drugs in their lifetime and, of these, 31%
reported borrowing injection equipment
from someone else.13

� In data collected from 2003 to 2005
through I-Track, 40.5% of IDU youth aged
14 to 24 years injected themselves with
used needles and 61.9% with used equip-
ment.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. CIDPC 2004 data (Community

Acquired Infections Division, Surveillance
and Epidemiology Section, unpublished data)
show that the reported incidence of
chlamydia and gonorrhea in Canada was
highest among individuals aged 20 to 24
years (1,087 /100,000 and 114.4/100,000
respectively).

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 that
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.

References

1. UNAIDS. Report on the global HIV/AIDS
epidemic. Geneva, 2004.

2. Public Health Agency of Canada. HIV and
AIDS in Canada. Surveillance report to
December 31, 2005. Ottawa: Surveillance and
Risk Assessment Division, Centre for
Infectious Disease Prevention and Control,
Public Health Agency of Canada, 2006.

3. Health Canada. Inventory of HIV incidence
and prevalence studies in Canada. Ottawa:
Surveillance and Risk Assessment Division,

HIV and AIDS Among Youth in Canada

HIV/AIDS Epi Updates Centre for Infectious Disease Prevention and Control – August 200624

4



Centre for Infectious Disease Prevention and
Control, Health Canada, 2004.

4. Public Health Agency of Canada. I-Track
(2003-2005). Ottawa: Surveillance and Risk
Assessment Division, Centre for Infectious
Disease Prevention and Control. Unpublished
data, April 2006.

5. Miller CL, Spittal PM, Frankish JC et al. HIV
and hepatitis C outbreaks among high-risk
youth in Vancouver demands a public health
response. Can J Public Health 2005;96(2):
107-8.

6. Spittal PM, Craib KJ, Schechter MT et al. HIV
and HCV prevalence and risk factors among
young aboriginal drug users in Vancouver and
Prince George, British Columbia. Can J Infect
Dis 2005;15(Suppl A):33A(Abstract 191).

7. Miller CL, Strathdee SA, Spittal PM et al.
Elevated rates of HIV infection among young
Aboriginal injection drug users in a Canadian
setting. Harm Reduct J 2006;3:9.

8. Miller CL, Li K, Braitstein P et al. The future
face of co-infection: prevalence and incidence
of HIV and hepatitis C co-infection among
young injection drug users. Can J Infect Dis
2003;14(Suppl A):46A-47A(Abstract 217).

9. Roy E, Haley N, Leclerc P et al. HIV incidence
in the Montreal Street Youth Cohort (MSYC).
Can J Infect Dis 2002;12(Suppl A):49A
(Abstract 317).

10. Roy E, Hayley N, Boivin JF et al. Étude de
cohort sur l’infection as VIH chez les jeunes de
la rue de Montréal. Final report to Health
Canada, March 1998.

11. Remis RS, Alary M, Otis J et al., the OMEGA
Study Group. Trends in HIV incidence and
sexual behaviour in a cohort of men who have
sex with men (MSM) in Montreal, 1996-2003.
Can J Infect Dis 2004;15(Suppl A):54A
(Abstract 318).

12. Weber AE, Craib KJ, Chan K et al. Deter-
minants of HIV seroconversion in an era of
increasing HIV infection among young gay
and bisexual men. AIDS 2003;17(5):774-77.

13. Public Health Agency of Canada. Street youth
in Canada: findings from Enhanced Surveil-
lance of Street Youth in Canada. Ottawa:
Public Health Agency of Canada, 2006.

14. Canadian Association for Adolescent Health.
Sexual behaviour and lack of knowledge
threaten health of Canadian teens. CAAH,
February 21, 2006. URL: <http://www.acsa-
caah.ca/ang/pdf/misc/research.pdf>.
Accessed on May 3, 2006.

15. Council of Ministers of Education, Canada.
Canadian Youth, Sexual Health and HIV/AIDS
Study. Factors influencing knowledge, atti-
tudes and behaviours. Council of Ministers of
Education, 2003.

16. Weber AE, Craib KJP, Chan K et al. Sex trade
involvement and rates of human
immunodeficiency virus positivity among
young gay and bisexual men. Int J Epidemiol
2001;30(6):1449-54.

17. Roy E, Haley N, Leclerc P et al. Prevalence of
HIV infection and risk behaviours among
Montreal street youth. Int J STD AIDS
2000;11(4):241-47.

18. Haley N, Roy E, Leclerc P et al. HIV risk profile
of male street youth involved in survival sex.
Sex Transm Infect 2004;80(6):526-30.

19. Roy E, Haley N, Leclerc P et al. Needle sharing
among young street-based IDUs: need for
targeted prevention strategies. Can J Infect
Dis 2004;15(Suppl A):57A(Abstract 326).

20. Roy E, Haley N, Leclerc P et al. Drug injection
among street adolescents – an alarming
problem. Can J Infect Dis 2004;15(Suppl
A):64A(Abstract 35P).

21. Miller C, Strathdee S, Kerr T et al. Factors
associated with early adolescent initiation into
injection drug use: implications for injection
drug use intervention programs. Can J Infect
Dis 2005;15(Suppl A):68A(Abstract 326P).

HIV and AIDS Among Youth in Canada

Centre for Infectious Disease Prevention and Control – August 2006 HIV/AIDS Epi Updates 25

4



Acknowledgements

National level HIV and AIDS surveillance is
possible as a result of all provinces and
territories participating in, and setting
directions for, HIV and AIDS surveillance.
CIDPC acknowledges the provincial/territorial
HIV/AIDS coordinators, public health units,
laboratories, health care providers, and
reporting physicians for sharing non-
nominal, confidential data for national
surveillance.

Mission
To promote and protect the health of Canadians
through leadership, partnership, innovation and
action in public health.

Public Health Agency of Canada

HIV and AIDS Among Youth in Canada

HIV/AIDS Epi Updates Centre for Infectious Disease Prevention and Control – August 200626

4

For more information, please contact:

Surveillance and Risk Assessment Division
Centre for Infectious Disease Prevention and Control
Public Health Agency of Canada
Tunney’s Pasture
Postal locator: 0602B
Ottawa, ON  K1A 0K9
Tel: (613) 954-5169
Fax: (613) 957-2842
www.phac-aspc.gc.ca



HIV and 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 increasingly affects other
groups, including injecting drug users (IDU) and
heterosexuals. As a result, the number and percentage
of women living with HIV/AIDS is increasing. This
report updates the status of HIV and AIDS among adult
and adolescent women (15 years and older) in Canada
up to December 31, 2005.

AIDS Surveillance Data

In Canada, 19,238 cumulative AIDS cases in adults
were reported to the Centre for infectious Disease
Prevention and Control (CIDPC) up to June 30, 2004.
Of these, 1,635 (8.5%) were among women. The
proportion of all reported adult AIDS cases occurring in
women (for which gender and age are known) has
increased over time, from 6.4% before 1995 to 12.0%
in 2000; in 2003 it again climbed, to 25.2%.1

Of all cumulative reported AIDS cases among women
up to June 30, 2004, 67.8% were attributed to
heterosexual contact* 23.3% to injecting drug use and
8.6% to recipients of blood or blood products. The
proportion of adult female AIDS cases attributed to
IDU increased from 22.4% before 1999 to 35.5% in
1999 and has since dropped to 17.2% in 2003.1
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At a Glance

� In Canada, a total of 1,786
AIDS cases and 8,849 HIV
cases were reported in adult
women up to December 31,
2005.

� Women represent an increasing
proportion of those with posi-
tive HIV test reports in Canada
and in 2005 accounted for one-
quarter of such reports.

� Heterosexual contact and
injecting drug use are the two
main risk factors for HIV
infection in women.

CIDPC Website:

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

* 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
the opposite sex as the only identified risk.



HIV Surveillance Data

AIDS data can contribute to an under-
standing of trends in HIV infections but only
in infections acquired approximately 10 years
in the past. In contrast, positive HIV test
reports provide a picture of more recent
infections. Data from provincial and territo-
rial HIV testing programs indicate that a total
of 8,849 positive HIV test reports with known
age and gender had been reported in adult
women up to December 31, 2005.1 This num-
ber does not include those who are infected
with HIV but are unaware of their infection or
choose not to be tested.

Women account for a growing proportion of
positive HIV tests reports with known age and
gender among adults in Canada. The proportion
of females each year has risen, from 12.0% in
the years between 1985 and 1997 to 24.9% of
adult positive HIV test reports between 1999
and 2002. In 2005, this proportion again
increased, though only slightly to 25.4%.

The proportion of positive HIV test reports in
women varies considerably by age and is

highest among adolescents and young
adults. Females continue to account for a
substantial proportion of positive HIV test
reports in the 15-29 age group. Since the
year 2000, women have accounted for 35%
to 45% of tests in this age group (Figure 1).

Among women, the primary exposure cate-
gories associated with newly diagnosed HIV
infection are, consistently, heterosexual
contact and IDU (Table 1). The proportion of
positive HIV test reports in women attributed
to heterosexual contact has increased over
time, from 47.4% for the period 1985-1999
to a peak of 64.6% in 2003. The proportion
attributed to IDU varied between 31.6% and
39.9% during the period from 2000 to 2005,
with the suggestion of a slight decrease over
time (See Table 1).

Heterosexual contact still remains the main
risk factor for HIV infection in women, but
while it appears that injecting drug use is
responsible for a decreasing proportion of
cases it is still a significant risk factor. Some
studies have found the risk to be greater
among female than male IDU.2 This greater
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degree of risk is sometimes attributable to
gender differences associated with injecting
practices. The issue of injection drug use is
discussed in further detail in the Epi Updates
entitled HIV and AIDS in Injecting Drug Users
in Canada and Risk Behaviours Among
Injecting Drug Users in Canada.

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 section HIV Surveillance
Data) do not provide the complete picture of
the annual number of new HIV infections,
since only a proportion of those newly
infected are tested in the same year. Further-

more, not all HIV tests reported in a given
year are from cases infected in that year. The
estimated number of new infections (inci-
dence) among women has slightly increased
since 2002, when they accounted for 24% of
new infections. 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 as com-
pared with 2002 (76% versus 74% respec-
tively).3 The remainder of new infections
among women were attributed to IDU.

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 decisions regarding
HIV testing during pregnancy vary by province
and territory. These are discussed in detail in
the Epi Update entitled Perinatal Transmis-
sion of HIV.
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Exposure category (%)

Year Heterosexual contact* IDU** Blood and blood products

1985-99 47.4 40.4 7.0

2000 53.9 39.9 1.6

2001 63.6 31.6 1.5

2002 57.7 37.6 1.4

2003 64.6 26.7 2.8

2004 64.1 31.7 1.6

2005 58.4 34.9 2.2

TOTAL 52.6 37.7 5.0

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

Table 1. Proportion of positive HIV tests among adult females by exposure
category and year of test, Canada, 1985-2005



HIV prevalence studies involving pregnant
women can provide an important source of
information on the prevalence rate of HIV in
the general heterosexual population. Prenatal
seroprevalence studies in Canada report an
estimated national rate of HIV infection
among pregnant women of 2-9/10,000
population.

Anonymous, unlinked seroprevalence studies
across the country show that large metropol-
itan areas report higher rates of HIV infection
among pregnant women (4.7 for Vancouver
versus 3.4/10,000 for the rest of B.C. in
19944 and 15.3 for Montreal versus 5.2/
10,000 for the province of Quebec in 19905).
Even provinces without large metropolitan
areas have indicated significant rates (for
example, 4.1/10,000 in New Brunswick for
1994-966). An ongoing study of pregnant
Aboriginal women in B.C. reported an HIV
prevalence rate of 31.3 per 10,000 pregnan-
cies in 2000-2002 (JD Martin, Programs
Medical Officer, Pacific 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 pregnancies in 2000.7 The HIV
screening program is an “opt-out” approach,
the intent being that HIV testing is performed
for all pregnant women unless the woman
specifically declines testing. The Alberta
screening program has achieved testing
rates for HIV among pregnant women of >
95% each year since 2000, the best of any
program in North America.8

In Ontario, prenatal screening for HIV and for
most other infectious markers is carried out
by the Ministry of Health. 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.9 A 2002 anonymous
seroprevalence study included 33,624
pregnancies never tested for HIV: 21 were
HIV positive, for a rate of 6.2/10,000, as
compared with 3.1/10,000 among women
who had previously been tested.9

The B.C. Centre for Disease Control
conducted an anonymous antenatal study to
determine HIV seroprevalence in British
Columbia 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, but the number of newly diagnosed
cases of HIV in the province has not
increased dramatically in women.10

Women with HIV/AIDS face gender-specific
social and medical challenges. From 1985-
2002, 217 women and 1,691 men were
treated at the Southern Alberta HIV Clinic.
Men and women were similar in terms of age
at presentation (33.2 versus 35.2 respectively)
and education. However, they differed with
respect to their reasons for HIV testing.
Women were more likely to be tested as a
result of contact (18% versus 8.6%, p <
0.0001), whereas men were more likely to be
tested because of illness (26% versus 18%, p
= 0.011).11

Risky behaviours among women, such as
unsafe sex and injecting drug use, continue
to put women at an increased risk of HIV. An
ongoing study involving IDU in different
areas across Canada found that, in 2003,
about 40% of female IDU reported engaging
in commercial sex work. It also showed that
about 92% always used condoms with their
male client partners, but almost a third never
used condoms with their casual partners, and
condom use was infrequent with their regular
partners.12

Recent studies suggest Canadian prisoners
are more likely to be infected with HIV and
hepatitis C than the average Canadian.
Canadian studies have documented a
seroprevalence in female prison populations
of 0.9%-4.7% for HIV and 25.5%-41.2% for
hepatitis C, compared with a general
population seroprevalence of 0.2% and 0.8%
respectively.13
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Comment

Women in Canada, especially IDU and
women with high-risk sexual partners, are
increasingly becoming infected with HIV. The
number of new infections in women is still
unacceptably high, and the proportion of
positive tests attributed to women continues
to account for approximately 25% of new
reports. The prevalence estimates indicate
that more women were living with HIV in
2005 than in 2002, and this has implications
for prevention and care programs. Efforts to
reduce transmission of HIV among women
will need to focus not only on promoting safer
sexual behaviours and reducing substance
abuse but also on the intersection between
the two and the underlying factors that put
women at increased risk of HIV infection.

HIV testing, counselling, and care are vital to
prevent and control HIV infection. More
enhanced data on the trends, risk factors,
and geographic differences that affect HIV in
Canadian women are needed to help target
prevention and care programs.
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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 in that 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 the over-50 population it is important to consider
that the AIDS epidemic actually affects two groups:
those who become infected at the age of 50 years or
older and those who are infected with HIV at earlier
ages but are now living longer before progression to
AIDS. The better treatment of AIDS, through highly
active antiretroviral therapy has resulted in decreased
mortality, which may contribute to higher HIV
prevalence among people over the age of 50.
Continuous monitoring of HIV surveillance data will be
needed in this age group.

AIDS Case Report Data1

As of December 31, 2005, there have been 20,353
AIDS cases with age information reported to the
Centre for Infectious Disease Prevention and Control
(CIDPC). Of these reports, 2,467 (12.1%) have been
among persons 50 years of age or older.

Figure 1 shows the number of reported AIDS cases and
the proportion 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.
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At a Glance

� As of December 31, 2005, 12.1%
(2,467) of all reported AIDS cases
have been persons aged 50 years
or older.

� Approximately 10% of the positive
HIV test reports in Canada each
year since the beginning of the
epidemic have been in those aged
50 years or older. In recent years,
this figure has increased to over 13%.

� Sexual contact is the major risk
factor for HIV infection in older
Canadians. In 2005, the MSM and
heterosexual contact exposure
categories each accounted for
38.6% of positive HIV test reports
in those over 50 years old.

� Men account for most of the
reported AIDS cases and positive
HIV test reports among older
Canadians: 90.5% and 86.8%
respectively.

CIDPC Website:

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



An increasing trend has been observed in the
United States,2 where the proportion of new
AIDS cases among individuals aged 50 years
has increased over time, to a high of
approximately 14% in 1999. Mack and Ory2

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

Table 1 shows the distribution of exposure
categories for all reported AIDS cases among
older Canadians up to December 31, 2005.
Men who have sex with men (MSM) made up
the majority of reported cases among those
aged 50-59 and those aged 60 years and
older. Other exposure categories included
heterosexual contact and exposure to blood
and blood products (before 1985).

The Changing AIDS Epidemic

Figure 2 displays the proportion of reported
AIDS diagnoses by exposure category and
year of diagnosis among those aged 50+
years. Although Quebec AIDS data have not
been available since June 30, 2003, and
Ontario AIDS data by exposure category
were not available for the second half of
2005, the overall trends show a decrease in
the proportion of AIDS cases that are MSM
and an increasing trend for the heterosexual
contact exposure category. While hetero-
sexual contact has overtaken the MSM
exposure category among AIDS cases in the
general population,1 more years of surveil-
lance data will be needed to see whether this
trend in the older population continues.

Positive HIV Test Reports1

While AIDS data provide information on HIV
infection that occurred about 10 years in the
past, HIV data provide a picture of more
recent infections.
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Figure 1. Number of reported AIDS cases among persons 50 years and older and
percentage of all reported AIDS cases by year (1996-2005)*

* Quebec AIDS data have not been available since June 30, 2003, and Ontario AIDS data by exposure
category were not available for the second half of 2005
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Table 1. Distribution of exposure categories among AIDS cases reported up to
December 31, 2005, for individuals 50 years of age and older in Canada

Age Group

50-59 years � 60 years

Number of cases 1,805 662

Percentage of all reported AIDS cases 8.9 3.3

Number of cases with exposure information 1,640 590

Exposure category:* Percentage in each exposure category**

MSM 67.9 51.0

MSM/IDU 2.4 0.7

IDU 5.4 2.0

Recipient of blood/blood products 5.3 16.3

Heterosexual contact 18.7 29.7

Occupational & Other 0.2 0.3

*As a result of recent changes in the reporting of AIDS cases in Ontario, exposure category was not available for
cases reported in the second half of 2005, and these cases were categorized as exposure category not reported.
MSM: men who have sex with men; IDU: injecting drug users; heterosexual contact: 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;
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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of diagnosis among persons 50 years and older*
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Data from provincial and
territorial HIV testing programs
indicate that 4,913 positive HIV
tests with information on age
were reported among persons
50 years and older up to
December 31, 2005. The pro-
portion of annual positive HIV
test reports among those aged
50 years or older has risen from
7.5% between 1985 and 1998 to
a high of 13.5% in 2005.

Table 2 summarizes exposure
categories associated with
positive HIV test reports among
adults over the age of 50. In
2005, more than three-quarters
of positive HIV test reports in
this age group with known
exposure category information
were attributable to MSM
(38.6%) and heterosexual
contact (38.6%).

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

In the over-50 age group, men
account for a majority of the AIDS and HIV
cases reported to CIDPC. Of the 2,466
cumulative AIDS cases with known age and
gender information, men accounted for
90.5% of cases. Among the cumulative
positive HIV test reports with known age and
gender information, men accounted for
86.8% of the cumulative 4,662 reports.

In 2005, the gender distribution among the
over-50 age group (86.3% male) contrasts
with that of other age groups, in which men
account for just under two-thirds (64.8%) of
positive HIV test reports in adults aged 15 to
29 and three-quarters (74.9%) in the 30-39
age group. The over-representation of men
in the over-50 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 females over the age of 50 because of
sample size.

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

Healthy sexual relationships continue to be
an important part of life for the majority of
older adults. The availability of sexual partners
and health status may be more important fac-
tors than age in determining sexual activity.3

� In a global study on sexual attitudes and
behaviours, in which 1,000 Canadians aged
40-80 years were polled, 76% reported
having had sexual intercourse in the pre-
vious 12 months; of these, 68% reported
having intercourse more than once per
week.4
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Table 2. Distribution of exposure categories
among individuals in Canada aged
50 years and older with positive HIV
tests reported between January 1, 2005,
and December 31, 2005

Age 50 and older

Number of cases 332

Number of cases with exposure
information 140

Exposure category:*
Percentage in each

exposure category**

MSM 38.6

MSM/IDU 2.1

IDU 15.0

Recipients of blood/
blood products 1.4

Heterosexual contact 38.6

Occupational and other 4.3

*MSM: men who have sex with men; IDU: injecting drug users;
heterosexual contact: origin in a pattern II country, sexual contact
with a person 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 the total number of cases minus those
reports for which exposure category was unknown or “not
identified”.



� 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 partner (n = 949)
revealed that they had had sexual inter-
course once a week or more during the
previous 6 months.3

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 conducted on
risky sexual behaviour in this group; how-
ever, some survey information is available:

� In a 22-site survey of HIV-positive women
aged 45 years or older in BC, 41% had
been sexually active in the previous 6
months. Of these, however, only 28%
reported that they always used birth con-
trol, and only 13.2% chose birth control
methods in order to prevent STD’s/HIV.5

� Table 3 shows selected sexual risk beha-
viours among respondents aged 45+ com-
pared with those aged 20-44 years from
the Canadian HIV/AIDS Attitudinal Survey
conducted in 2003.6 While sexual risk
behaviours were reportedly lower among
older participants, they were not insub-
stantial.

A handful of studies suggest that some older
adults may not be aware of HIV prevention
methods or behaviours that put them at risk
of HIV:

� In a US study of 514 women over the age of
50,8 researchers found that although 84%
of women correctly 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 prevention 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.

� A survey in 2003 of 2,004 Canadians aged
15 years and over reported that seniors
are generally misinformed about overall
HIV transmission methods. Twenty per-
cent of seniors cited a sneeze or a cough as
a likely method of transmission. This same
study also reported 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%).6

� In a 1996 US-based study, 14.7% of the
respondents age 50 to 64 compared with

HIV/AIDS Among Older Canadians
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Table 3. High-risk sexual behaviours among Canadians aged 20-45 years compared
with those aged 45 years and over, HIV/AIDS Attitudinal Survey 20037

Age category Never practise safe sex†*
3+ sexual partners
in previous year**

20-44 yrs 19% 3%

45+ yrs 15% 1%

†Safe sex refers to sexual practices that lower the risk of sexually transmitted infections, including HIV/
AIDS.
*As a percentage of those whose sexual partner in the previous 12 months was casual.
**As a percentage of those who were sexually active in the previous 12 months.



6.3% of respondents aged 18 to 49 did not
know whether condoms were effective in
preventing HIV infection.9

� Research about risk behaviours among
older high-risk populations, such as injec-
ting drug users, tends to be sparse:

� In a US10 study comparing 1,508
older drug users (IDU and crack/
cocaine smokers over the age of 50)
with 1,515 younger drug users (under
the age of 50), 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 beha-
viour as their younger counterparts.
Older drug users were found to be
significantly less risky in their needle
sharing practices than those under
the age of 50.

HIV Testing Patterns

� In Canada, between 1996 and 2005, over
50% of reported AIDS diagnoses in those
aged over 45 years were made within 12
months after the first HIV positive test.11

� Two cross-sectional, general population
surveys conducted in 199612 and 20037

demonstrate that lifetime testing among
those aged 55 years and older is less than
at other ages. Table 4 displays the per-
centage of lifetime HIV testing by age
group, and the results suggest that older
Canadians are less likely to have had an
HIV test during their lifetime than younger
ones. 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 dif-
ferences in sampling methodologies between
the two surveys may account for some of
the differences.

Comment

Older adults account for a minority of
reported HIV and AIDS cases in Canada. The
distribution of age among positive HIV tests
reported to the Public Health Agency of
Canada shows that there is a shift towards an
older age group, most marked in males.

More epidemiologic and behavioural data are
needed to better understand the HIV/AIDS
situation among older adults to inform
prevention and care programs. Population-
based surveys should continue to include
questions regarding condom use and number
of sexual partners as well as HIV testing
behaviours, for all age groups.

Attitudes and knowledge about HIV/AIDS
should be studied among those aged 50
years and older in order to assess the
potential misconceptions or knowledge gaps
that older adults may have with regard to HIV
transmission and prevention. Given that one
of the main exposure categories among older
adults with reported positive HIV tests is
sexual contact (MSM and the combined
heterosexual category), research into the
sexual risk behaviours 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/
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Table 4. Lifetime testing for HIV

1996 National
Population

Health
Survey12

2003 HIV/
AIDS

Attitudinal
Survey7

Age category
Percentage of lifetime

HIV testing

20-44 yrs 21.7 39.2

45-54 yrs 11.4 26.1

55-64 yrs 6.5 15.0

65+ yrs 3.2 7.3



AIDS policy and programming, the available
data show that this should not be the case.
The data presented here should help to
overcome the ageist assumption that per-
sons aged 50 years and older are not at risk
of HIV infection.
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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 pregnancy and delivery, and 10% to
20% through breast milk to their new-born child.1

Transmission of HIV from an HIV-infected pregnant
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 Update,
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 2005, there
were 60,160 positive HIV tests among adults reported
to the Centre for Infectious Disease Prevention and
Control (CIDPC), Public Health Agency of Canada,
including 8,849 (16.2%) among women. Of the adult
women with positive HIV test reports, 76.5% 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 a rate for Canada of about
2-9 per 10,000, 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.

In Ontario, a total of 105 infants (2 years old) 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
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At a Glance

� HIV testing and antiretroviral
treatment can dramatically
reduce perinatal HIV
transmission.

� The HIV prevalence rate in
Canada during 1994-2005
among pregnant women is
approximately 2 to 9 per
10,000.

� The use of antiretroviral
therapy by HIV-positive
pregnant women is increasing.

� All women should have access
to prenatal care that includes
an offer of HIV testing.

CIDPC Website:

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



which the predominant means of HIV trans-
mission is heterosexual contact). Another 32%
reported non-endemic heterosexual 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 endemic
country. Of these women, 73 (34.9%) were
African and 52 (24.9%) were Haitian.9

Transmission of HIV from
Mother to Infant

According to the Canadian Pediatric AIDS
Research Group (CPARG), the annual num-

ber of perinatally HIV-exposed infants
increased from a range of about 50 to 70 per
year in the early 1990s to 173 in 2005, as
seen in Figure 1. Of the reported 2,206 infants
who were exposed to HIV from their mothers
between 1984 and 2005, 496 have been
confirmed as infected. An additional 80 have
an infection status that has not been
confirmed (this includes indeterminate sero-
status, died or lost to follow-up).2 The
remaining 1,612 infants have been con-
firmed as not infected with HIV.
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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 20056

Quebec 5.2 19907

*Of the 85.5% of pregnant women tested for HIV
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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, 1997-2005



Provincial/Territorial Prenatal
HIV Screening Recommendations

In all Canadian provinces and territories, HIV
testing of pregnant women remains the
choice of the woman. Guidelines and/or
recommendations for HIV testing of pregnant
women have been developed in each

province and territory to encourage informed
decision-making. A summary of the various
prenatal HIV testing approaches in Canada is
given in Table 2.

A 2-year chart review of pregnant women,
which began 8 months after universal
prenatal counselling and vertical
transmission guidelines were put into place in
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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 It is strongly recommended that all health care professionals provide
appropriate information and offer testing for HIV to all pregnant
women as part of routine prenatal care. The decision not to be
tested should be voluntary (i.e. opt-out option) and based on
informed choice.

2002

Ontario All pregnant women are offered an HIV test 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

Currently working to develop “opt-out” policy as the standard for HIV
testing among pregnant women

2004

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.



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 routine prenatal test under an opt-out
strategy, ensuring that women are advised
that they may refuse testing.10

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 using an
opt-out strategy in their clinic, testing
acceptance rates were higher than the
provincial average. The authors recommend
that an opt-out strategy be considered in all
jurisdictions.11

Canadian Women Can Access
Prenatal HIV Screening Programs

Data from prenatal HIV screening programs
can provide important information on the
effectiveness of prenatal HIV screening
recommendations. Data from several
provinces are provided below.

British Columbia: 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 bloodwork 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: It is thought that the vast majority
of pregnant women in Alberta are receiving
HIV testing as part of prenatal care. The
Alberta Provincial Laboratory for Public
Health reports 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
proportion decreased to 3.6% in 2004 and

3.5% in 2005 (Dr. Bonita Lee, Alberta
Provincial Laboratory for Public Health:
personal communication, April 2006).

Manitoba: Approximately 60% of women
seeking prenatal care in Manitoba are tested
for HIV. Manitoba Health is currently evalu-
ating the introduction of the opt-out testing
policy and the impact it has had on testing
pregnant women for HIV (Trina Larsen,
Manitoba Health: personal communication,
January 2005).

Ontario: HIV testing of pregnant women
gradually increased from 46.6% in 1999
(40.7% during the pregnancy and 5.8%
previously) to 91.1% during 2005 (85.5%
during the pregnancy and 5.6% 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 Quebec, after the
1997 implementation of the HIV screening
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.12 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.12

Newfoundland and Labrador: Since the
1997 implementation 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 Community 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
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not screen all patients because of
misinterpretation of the opt-out process.
There is no evidence that prenatal women
are declining HIV testing. Since 2002, all
prenatal women have been screened for HIV
(Wanda White, Health and Social Services:
personal communication, April 2006).

Antiretroviral Treatment Can Reduce
the Likelihood of Transmission of
HIV from Mother to Infant during
Pregnancy

HIV testing during pregnancy can provide the
opportunity to offer antiretroviral treatment
to the mother and infant as, for example, in
the following:

In 1994, the Pediatric AIDS Clinical Trials
Group, Protocol 076, demonstrated that a
three-part course of AZT (zidovudine) could
reduce the risk of mother-to-child HIV
transmission by nearly 70%.13 Much
progress has been made since then, and
while AZT monotherapy can substantially
reduce the risk of mother-to-child HIV trans-
mission, it is now considered suboptimal for
the treatment of HIV infection. Combination
drug treatments are considered to be the
standard of care.14

Although treatment with ZDV alone can
substantially reduce the risk of mother-to-
child HIV transmission, monotherapy is now
considered suboptimal for the treatment of
HIV infection and combination drug
treatments are considered to be the standard
of care.15

Figure 1 displays data from the national
surveillance program of pediatric centres and
HIV clinics in Canada (where 95% of infants
exposed to mothers with diagnosed HIV are
followed) and shows that as more women
receive antiretroviral therapy fewer children
become infected. In fact, the proportion of
pregnant women receiving antiretroviral
therapy has increased steadily in the last 10
years, from 62% in 1997 to 81% in 2000 and
89% in 2005. Meanwhile, the HIV infection
rate of perinatally HIV-exposed infants has

decreased significantly over time in Canada
because of antiretroviral therapy, from 20%
in 1997 to 4% in 2005.2

CPARG reported that from 1990 to 2005, of
cases in which antiretroviral therapy was
used prophylactically, only 2% of infants
became infected, as compared with 14% of
cases in which antiretroviral therapy was not
administered.15

In Quebec, at Ste-Justine Pediatric Hospital,
the use of AZT reduced the likelihood of
mother-to-infant HIV transmission from
28.3% transmission 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.16

A study done from 1993 to 1999 on AZT use
in British Columbia found a reduction in the
HIV vertical transmission rate, from 28% in
untreated women-infant pairs to 13% in
partially treated pairs and 0% in completely
treated pairs.17

In Alberta, a study examining the prevention
of perinatal HIV transmission from 1998 to
1999 found that when HIV-positive mothers
were treated with antiretrovirals during
pregnancy and the intrapartum period, 31 of
36 babies (86%) were not HIV infected.18

Canadian Prenatal HIV Screening
Programs Are Valuable
Screening pregnant women for HIV clearly
represents an important opportunity to
prevent the transmission of HIV to infants
through perinatal transmission. 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).19
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Comment
CIDPC has estimated that about 15,800
Canadians are HIV infected but unaware of
their infection.20 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 pregnancy,
have access to prenatal care that includes
the offer of HIV testing as well as appropriate
counselling and care.
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HIV/AIDS Among Aboriginal Peoples
in Canada: A Continuing Concern

Introduction

In Canada, Aboriginal populations are very diverse,
with communities (First Nations, Inuit, and Métis) that
reflect variations in historical backgrounds, language,
and cultural traditions. Unfortunately, these communi-
ties 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 Aboriginal peoples 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, 79.7% of all AIDS cases
reported between 1979 and December 31, 2005, con-
tain these data. For positive HIV test reports, ethnicity
data are reported for 29.1% of records and are not
available for all provinces and territories. Provinces
and territories that report ethnic information are
British Columbia, Yukon Territory, Alberta, Northwest
Territories, Nunavut, Saskatchewan, Manitoba, New
Brunswick, Nova Scotia, Prince Edward Island, and
Newfoundland and Labrador. As a result, only data
from these provinces and territories are used when
examining data on Aboriginal peoples.

In provinces/territories that provide ethnic information
with positive HIV test reports, Aboriginal communities
make up 6.0% of the population overall, with
concentrations in the Territories1 (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.
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At a Glance

� Aboriginal people remain over-
represented in the HIV/AIDS
epidemic in Canada.

� Among Aboriginal Canadians, the
proportion of new HIV infections in
2005 attributed to IDU (53%) was
much higher than among all
Canadians (14%).

� HIV/AIDS has a significant impact
on Aboriginal women. During 1998-
2005, women represented 47.3% of
all positive HIV test reports among
Aboriginal peoples as compared
with 20.5% of reports among non-
Aboriginal peoples.

� Aboriginal peoples receive a diag-
nosis of HIV at a younger age than
non-Aboriginal peoples. A third
(32.2%) of new positive HIV test
reports among Aboriginal persons
represent youth (aged < 30 years)
as compared with 20.8% among
non-Aboriginal persons.

CIDPC Website:

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



This report updates current information on
the status of the HIV/AIDS epidemic among
Aboriginal peoples in Canada. To summarize
Canadian HIV and AIDS surveillance data,
Aboriginal peoples 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 Canada. Surveillance report
to December 31, 20052 and (b) unpublished
data, from the Surveillance and Risk
Assessment Division, Centre for Infectious
Disease Prevention and Control (CIDPC),
Public Health Agency of Canada.

Aboriginal Peoples Make Up a
Growing Percentage of HIV
Reports and AIDS Cases
A steady rise has been seen in the proportion
of reported AIDS cases and positive HIV test
reports among Aboriginal peoples in Canada
in recent years.

AIDS Surveillance Data

Between 1979 and December 31, 2005,
there were 20,353 AIDS cases reported to
CIDPC. Of these, 16,213 (79.7%) included
information on ethnicity, of which 573 were
reported to be Aboriginal people (3.5%).

In 2005, ethnicity data were available for
39% of AIDS cases. This decline in data com-
pleteness was in part due to an information
technology application change in the prov-
ince of Ontario, where information on ethnic-
ity and exposure category was not available
for AIDS cases reported in the second half of
2005. When interpreting data for 2005, cau-
tion must be used because of small numbers.

Before 1995, out of the 10,510 reported AIDS
cases with information on ethnicity, 163 cases
or 1.6% were Aboriginal. This proportion
steadily increased until it reached a high of
9.7% in 1999. In 2002, the proportion increased
to 12.1%, and by 2005 a further increase was
seen, when Aboriginal peoples accounted for
16.4% 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.
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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 2005,
there were 18,872 positive HIV tests reported
to CIDPC, 5,501 of which contained informa-
tion on ethnicity (29.1%). Of these 5,501,
there were 1,250 reported positive tests of
Aboriginal peoples (22.7%). As ethnicity data
for positive HIV test reports have only been
available since 1998, comparisons are only
possible for this limited period of time.

Figure 2 shows that since 1998, the propor-
tion of positive HIV test reports attributed to
Aboriginal peoples has remained steady, at
just over 20%. From provinces and territories
with ethnicity reporting, of the 645 positive
HIV tests reported in 1998 there were 121
among Aboriginal peoples, representing 18.8%
of such tests reported in that period. This pro-
portion peaked at 24.5% (178/728) in 2002.
Since that time, the proportion of positive
HIV test reports attributed to Aboriginal peo-
ples has remained around 22%.

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

Injecting drug users (IDU) continue to be an
important risk group in the Canadian HIV epi-
demic. Recent evidence supports the trends
seen in surveillance data suggesting that
injecting drug use is a particularly important
risk factor for HIV and AIDS among
Aboriginal peoples.

As Table 1 indicates, there are notable dif-
ferences between Aboriginal and non-
Aboriginal reported AIDS cases and positive
HIV test reports with respect to exposure cat-
egory. Although the proportion attributed to
heterosexual exposure† is similar, Aboriginal
peoples have a higher proportion of reports
attributed to IDU and a smaller proportion to
MSM.
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AIDS Surveillance Data

� Of reported AIDS cases with known
exposure, the proportion of Aboriginal
cases attributed to injecting drug use has
dramatically increased over time, from
18.0 % before 1995 to 47.0% during
1995-2000 and 51.2% during 2000-2005.

� Of the 547 reported AIDS cases with
known exposure category among Aboriginal
peoples between 1979 and December 31,
2005, there were 407 male cases and 139
female cases (information on gender
missing for one case). Figures 3a and 3b
display how these cases were distributed
by exposure category.

HIV Surveillance Data

� The monitoring of positive HIV test reports
between 1998 and 2005 also shows that
injecting drug use was the most common
route of transmission among Aboriginal
peoples. Of the Aboriginal reports with
exposure category information, 58.9%
were attributed to injecting drug use.

� Of the 1,207 positive HIV test reports with
known exposure category reported among

Aboriginal peoples between 1979 and
December 31, 2005, there were 637 male
cases and 567 female cases (information
on gender missing for three cases). Figure 3c
displays how reports among males are dis-
tributed by exposure category. Of female
reports (summarized in Figure 3d), 64.6 %
were attributed to IDU and 33.9% to
heterosexual exposure, proportions simi-
lar to those for reported AIDS cases.

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
(Surveillance and Risk Assessment Division,
CIDPC, unpublished data, 2006) showed
that 41.9% of the study participants iden-
tified themselves as being of Aboriginal
ethnic background. Most of these were from
Regina, where 87.2% of the study popula-
tion was Aboriginal, followed by Edmonton
at 70.3% and Winnipeg at 69.6%. The pro-
portion of Aboriginal IDU in the remaining
study population ranged from 5.5%
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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
peoples

Aboriginal Non-Aboriginal

n = number of cases with available information on exposure category

AIDS

1979 – 2005 n = 547 n = 15,190

IDU 39.5% 6.9%

MSM 31.4% 69.3%

Heterosexual 18.8% 15.4%

HIV

1998 – 2005 n = 1,207 n = 4,099

IDU 58.9% 25.7%

MSM 6.6% 38.7%

Heterosexual 29.3% 30.9%

IDU = injecting drug users, MSM = men who have sex with men
*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).



among the SurvUDI participants in Quebec
to 27.3% in Sudbury.

A 2000 study of IDU in Regina indicated that
of the 255 participants, 90% identified
themselves as an Aboriginal person.3

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
considerably higher than in the non-
Aboriginal population.5
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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%
of participants were Aboriginal persons, more
than half of whom were female (54% female,
46% male). In contrast, females accounted
for 29% of non-Aboriginal participants.6

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 Aboriginal participants had sero-
converted compared with 9.6% of persons who
identified themselves as non-Aboriginal.9 In
a 2003 publication, investigators concluded
that, in Vancouver, Aboriginal IDU were
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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 disad-
vantaged, engaged in the trade of sex for
money and drugs, and to report having
female partners.10

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 comparatively 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 peoples.
Females represent 47.3% of all positive
HIV test reports among Aboriginal peoples,
as compared with 20.5% of reports among
non-Aboriginal peoples.

AIDS Surveillance Data

� Before 1995, females represented 12.3%
of reported AIDS cases among Aboriginal
peoples (20/163), yet by 2005 the propor-
tion had increased to 38.9% (7/18).

HIV Surveillance Data

� Among Aboriginal peoples, the proportion
of positive HIV test reports attributed to
females peaked in 2005 at 60.0% (84/
140).

Data from Targeted Studies

Pregnant women infected with HIV are at risk
of transmitting the virus to their unborn child.
Data from some sites in western Canada
have shown that a high proportion of HIV-
infected pregnant women who deliver are
Aboriginal. Of all pediatric centres across Canada
where children and HIV-infected mothers were
followed between 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
declined 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, particu-
larly 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 antiretroviral
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
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Table 2. Comparison of gender of reported AIDS cases and positive HIV* test
reports among Aboriginal and non-Aboriginal Peoples

Aboriginal Non-Aboriginal

n = number of cases with available information on gender

AIDS (1979-2005) n = 572 n = 15,636

Female 25.7% 9.0%

HIV (1998-2005) n = 1,246 n = 4,242

Female 47.3% 20.5%

*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).



recruited at seven sites in Ontario, Manitoba,
and Saskatchewan, the results show that
20% of women were Aboriginal. Late use of
antiretroviral therapy (in third trimester or
intrapartum) was unequally distributed by
ethnic status, occurring in 38% of Aboriginal,
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 prevalence 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 Peoples are Receiving
a Diagnosis of HIV at a Younger
Age than Non-Aboriginal Peoples

HIV and AIDS among young people in
Aboriginal communities is an increasing
concern. Understanding the epidemic in this
group will help to target early intervention
strategies appropriately; however, it is
important that caution be used when
reviewing proportions by age group, as they
can change considerably 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 are younger than
non-Aboriginal cases.

AIDS Surveillance Data

MSM and IDU each accounts for
approximately a third of reported AIDS cases
among Aboriginal youth. IDU makes up the
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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 peoples

Aboriginal Non-Aboriginal

n = number of cases with available information on age

AIDS (1979-December 31, 2005) n = 573 n = 15,637

< 20 years 1.6% 1.5%

20-29 years 20.1% 14.5%

30-39 years 47.1% 43.6%

40-49 years 23.7% 28.5%

50+ years 7.5% 11.9%

HIV (1998-December 31, 2005) n = 1,249 n = 4,241

< 20 years 4.4% 1.4%

20-29 years 27.8% 19.4%

30-39 years 37.9% 37.7%

40-49 years 23.6% 27.3%

50+ years 6.3% 14.3%

*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).



largest proportion, at 33.9% (41/121),
followed closely by MSM at 30.6% (37/121).
The data considered here are from the period
1979 to 2005.

HIV Surveillance Data

There has been an increase in the proportion
of positive HIV tests among individuals in this
age group. Youth accounted for 34.7% (42/121)
of positive HIV test reports among Aboriginal
peoples in 1998, as compared with 41.2%
(58/141) of positive test reports in 2005.

Note that IDU make up 59.5% (201/338) of
positive HIV test reports among youth,
followed by the heterosexual exposure
category at 7.5% (93/338) and MSM at 7.4%
(25/338). The data considered here are
taken from the period 1998 to 2005.

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 Aboriginal youth living in Vancouver and
Prince George, B.C. 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, and of these
300 resided in Vancouver 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
programs for this high-risk population.19

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

When compared with a non-Aboriginal com-
munity, the number of positive HIV test

reports and reported AIDS cases in Aboriginal
communities may appear small; however, it
is important to understand that these are
individuals, and every new diagnosis has a
significant impact on the Aboriginal commu-
nity. Caution should be used when reviewing
community proportions, as they can change
considerably with the addition of only a few
cases, particularly when total numbers are
small.

AIDS Surveillance Data

According to the 2001 Census, 62% of Aboriginal
Canadians are First Nations, 30% are Métis,
5% are Inuit, and another 3% are from mul-
tiple communities.1 Of 573 Aboriginal AIDS
cases reported to December 31, 2005, 73.6%
or 422 were First Nations, 7.2% or 41 were
Métis, 3.8% or 22 were Inuit, and 15.4% or
88 were in the category Aboriginal
Unspecified.

The data on reported AIDS cases in terms of
IDU, females, and youth in specific Aboriginal
communities and in the Aboriginal Unspecified
category are summarized below. Further details
regarding gender and selected age and expo-
sure category distribution are shown in Table 4.

First Nations: Of reported AIDS cases
among First Nations people 44.9% of cases
can be attributed to injecting drug use (179/
399). Females represent 27.6% (116/421) of
cases, and youth (< 30 years) account for
21.1% (89/422) of all First Nations cases.

Métis: In the Métis community, 30.0% (12/
40) of all reported AIDS cases are
attributable to IDU, and few cases are female
(3/41 or 7.3 %). It is important to note that
nearly 31.7% (13/41) of reported AIDS cases
among the Métis occur in those under 30
years of age.

Inuit: The IDU exposure category
represents about a third of reported AIDS
cases among Inuit people, at 31.8% (7/22).
A notable proportion of cases occur in
females (9/22 or 40.9%), and youth (less
than 30 years) represent 31.8% (7/22) of
cases.
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Aboriginal Unspecified: IDU account for
20.9% (18/86) of cases for which the
Aboriginal community is unspecified. Females
make up just over 21.6% of cases (19/88)
and youth (less than 30 years) 16.9% of
cases in this group (15/88).

Proportion of Aboriginal Peoples
among Estimated HIV Prevalent
and Incident Infections at the
National Level

National HIV surveillance data may under-
state the magnitude of the HIV epidemic
because such data are subject to reporting
delays, underreporting, and changing pat-
terns 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 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 only describe the
diagnosed portion of the epidemic, modelling
and additional sources of information are
required to describe the epidemic among
Canadians with both diagnosed and undiag-
nosed infection. The methods used to esti-
mate the total number of people living with
HIV (prevalence) and the number newly
infected with HIV (incidence) 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 estimated 3,600 to
5,100 Aboriginal peoples were living with
HIV (including AIDS) in Canada in 2005,
representing about 7.5% of all prevalent
HIV infections.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 approxi-
mately 200 to 400 of the new HIV infec-
tions 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
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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, 2005

First Nations Inuit Métis
Aboriginal,
unspecified

n = number of cases with available information

Gender n = 421 n = 22 n = 41 n = 88

Female 27.6% 40.9% 7.3% 21.6%

Age (years) n = 422 n = 22 n = 41 n = 88

< 20 years 1.4% 0.0% 2.4% 2.3%

20-29 years 19.7% 31.8% 29.3% 14.8%

30-39 years 46.9% 54.5% 43.9% 47.7%

40-49 years 23.5% 9.1% 22.0% 29.5%

Exposure category n = 399 n = 22 n = 40 n = 86

MSM 28.1% 27.3% 50.0% 39.5%

IDU 44.9% 31.8% 30.0% 20.9%

Heterosexual 16.8% 31.8% 10.0% 29.1%



higher than among non-Aboriginal per-
sons.20

� The estimated distribution of exposure cate-
gory of prevalent and incident infections
among Aboriginal persons in 2005 is indi-
cated in Table 5. The proportion of new HIV
infections in 2005 due to IDU among Aborig-
inal Canadians (53%) is much higher than
among all Canadians (14%).20 This high-
lights the uniqueness of the HIV epidemic
among Aboriginal persons and underscores
the complexity of Canada’s HIV epidemic.

Comment

Aboriginal HIV and AIDS surveillance data
are incomplete for several reasons. The
primary one is the incomplete information on
ethnicity in current surveillance data. Since
1979, 20.3% of all reported AIDS cases have
no information on ethnicity. Ethnicity data for
positive HIV test reports have only been
available since 1998. Furthermore, 70.9% of
positive HIV test reports between 1998 and
2005 lack these data. Other reasons include
interprovincial variations in reporting eth-
nicity, misclassification of ethnic status, and
delays in reporting. Positive HIV test reports
and reported AIDS cases represent only
those infected individuals who came forward
for testing or who received an AIDS diagnosis
and were subsequently reported to Health
Canada. As a result, the surveillance num-
bers in this report do not represent the total
number of Aboriginal peoples 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 peoples, Aboriginal women make
up a large part of the HIV epidemic in their
community, and Aboriginal peoples appear to
be infected at a younger age than non-
Aboriginals. This indicates the different
characteristics of the HIV epidemic among
Aboriginal peoples and emphasizes the
complexity of Canada’s HIV epidemic. Better
data on HIV/AIDS epidemiology and HIV
testing among Aboriginal peoples in Canada
are needed to guide prevention and control
strategies. In addition, it is vital to conduct
further research to increase our under-
standing of the specific impact HIV has on
Aboriginal peoples.
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HIV Infections 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 reported HIV and AIDS diagnoses. Recent data on
HIV incidence and risk behaviours suggest that MSM
continue to be at risk of HIV infection and other
sexually transmitted infections (STIs). This report
updates the current information on the status of HIV
and AIDS among MSM in Canada.

AIDS Surveillance Data

� As of December 31, 2005, the Centre for Infectious
Disease Prevention and Control (CIDPC) reported a
cumulative total of 20,353 AIDS cases. Of the
18,324 adult male AIDS cases, 76.3% were attri-
buted to MSM and an additional 4.7% were
attributed to the MSM who also reported injecting
drugs (MSM/IDU).1

� Of AIDS cases reported to CIDPC there has been a
steady decrease in the proportion of adult male
cases attributed to MSM. Before 2000, the MSM
exposure category accounted for 78.6% of adult
male AIDS cases, and this had decreased to 44.1%
in 2003. In 2004, the proportion remained fairly
steady at 45.1%, and in 2005 it increased slightly to
48%.1

� The proportion of reported adult male AIDS cases
attributed to MSM/IDU has remained relatively
steady, varying between 2.8% and 6.4% during the
last 5 years.1
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At a Glance

� In Canada, MSM account for
76.3% of cumulative reported
AIDS cases and 68.8% of
cumulative positive HIV test
reports among adult males.

� MSM were estimated to
account for 45% of all new
HIV infections in Canada
in 2005.

� The estimated number of new
infections among MSM in 2005
has not decreased and may
have increased slightly
compared to 2002.
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HIV Surveillance Data

� While AIDS data provide information on
HIV infection that occurred 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 national level by CIDPC. These reports
show that before 2000 a steady decrease
was seen in the proportion of positive HIV
test reports attributed to MSM: from
74.2% before 1999 to around 48% in
1999. In 2000, the first increase since the
1980s was seen, the proportion of MSM
among adult male positive HIV test reports
being 53.7%; in 2005, this proportion was
57.1%.

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 continue 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 since

2002 (13% relative increase). The
combined exposure category of MSM and
IDU (MSM-IDU) was estimated to be 4% of
the total prevalent infections 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), 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 the Public Health Agency of Canada
(PHAC). Using data from a variety of
sources, including HIV serodiagnoses, the
Laboratory Enhancement 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 2004, compared
with an incidence rate of 0.64% in 1996.
HIV prevalence also increased over the
study period, from 12.7% in 1997 to
16.0% in 2004.3
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Recent Increases in Incidence
Rates Noted in Some Parts of
Canada

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

� In an analysis of MSM undergoing repeat
HIV testing 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). Incidence was highest in Toronto,
followed by Ottawa, and was lowest in
other regions of Ontario.4

� The LES uses the Serologic Testing
Algorithm for Recent HIV Seroconversion
(STARHS) assay to identify persons who
were recently infected among those newly
diagnosed with HIV infection. It revealed
that the HIV incidence (per 100 PY) over a
3-year period was 2.2 among MSM and 2.4
among MSM-IDU.4 A modest increase in HIV
incidence among MSM was found in the
latest 6-month period. Incidence was higher
among Toronto MSM than elsewhere (2.9 vs
1.9). The authors stated that while the
incidence was likely an overestimate, the
trends probably reflected the real situation.5

� The Polaris HIV Seroconversion Study was
an Ontario 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 recent HIV infection: recep-
tive anal sex without condoms (odds ratio
[OR] = 4.4, p = 0.01) and delayed applica-
tion of condoms (OR = 5.8, p = 001) were
associated with recent seroconversion.7

� In Quebec, the Omega Cohort Study
provided information on the incidence and

psychosocial determinants 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
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Studies and Surveys of MSM

Several large studies have provided a wealth
of information on the incidence and preva-
lence 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 psycho-
social determinants of HIV infection among
MSM living in Montreal. Participants com-
pleted a questionnaire and were tested for
HIV every 6 months.

Ontario Men’s Survey: A cross-sectional
sociobehavioural 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 on-
going, longitudinal cohort study of serocon-
verters and HIV-negative controls in Ontario,
initiated in 1998.

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

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 completed
questionnaires and were tested for HIV either
annually or every 6 months.



study.8 The main risk factor for HIV sero-
conversion was unprotected anal sex.
Risky oral sex had a borderline significant
association with seroconversion.9

� In British Columbia, results from the
Vanguard Project, 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-reported 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 partici-
pants.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 southern Ontario,
and 3.7% in northern Ontario), excluding
men who never reported sex with another
man, who did not provide a saliva sample,
or whose laboratory results were incon-
clusive.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 prevalence of
12.5%.17

� The 2002 Sex Now survey in British
Columbia reported an overall prevalence of
12.9% with a higher proportion of HIV-
positive men being residents of Vancouver.18

When the Sex Now survey was repeated in
2004, a slightly lower prevalence, of 11%,
was found.19

� Higher prevalence rates are seen among
MSM who are also IDU. In the I-Track sur-
veillance system, which captures beha-
vioural and HIV prevalence data among IDUs
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 continue 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 individual
whose HIV status was not known.15

� In the Ontario Men’s Survey, nearly 40%
of the participants 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
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experienced unprotected insertive anal
intercourse.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 iden-
tified as a possible source of HIV transmis-
sion 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 substan-
tial 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 having
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 having 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 percent of partici-
pants 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 (bare-
backing).23

� 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). 24

� 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.25

� With respect to relapse to risky behaviours,
available 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.26,27

� 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 survey,
i.e. 27% of participants reported unprotected
sex with a partner of unknown serostatus
in the previous year.19

� Between May 1995 and September 2001,
an increasing number of participants in the
Vanguard Project reported unprotected
insertive (relative risk: 3.5) and receptive
(relative risk: 5.1) anal sex with an HIV-
positive partner; this increase in UAI was
associated with seroconversion.28 In the
same study, during the period from
September 2001 to December 2003, it was
observed that the majority of seroconver-
sions occurred in the small minority (15%)
of those who reported serodiscordant
receptive UAI.29

Correlates and Causes of Risky
Behaviours Among MSM

As described below, the causes of ongoing
risk behaviours among MSM are complex.
Relations between risk behaviours and a
variety of factors have been found, including
condom and erectile difficulties, stressful
events, drug use, having an increased
number of partners, and the increased use of
public cruising sites. Little or no association
has been found between risk behaviours and
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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
relationships, 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 circum-
stances, including condom and erectile
difficulties, momentary lapses, depression
and stressful events, and was a by-product
of strategies of disclosure and use of
intuition to gauge safety.30

� 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).31

� 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.32 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
history of gonorrhea, and to have used
cannabis, tranquillizers, or cocaine in the
previous year.33

� 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 associa-
tion with UAI.34

� In a separate analysis of Omega Cohort
Study participants, individual and macro-
social factors and their association with
risk behaviours was explored. A number of
individual factors were significantly asso-
ciated with UAI, such as being a sexual-
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.35

� 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
one episode of UAI with a sexual partner
whom they had met on-line. Compared
with those who reported face-to-face en-
counters 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
purposes, and attributed more positive
repercussions to this activity.36

� Data from the Vanguard Project and the
Omega Cohort Study were combined and
analysed to compare the sexual beha-
viours of HIV-positive and HIV-negative
gay and bisexual men aged 16 to 30 years.
High-risk behaviour among MSM in both
cities was associated with nitrite inhalant
use, and sex in public and commercial sex
venues. Independent determinants of risk-
taking among men in both cities 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 Vancouver, 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
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partners in the previous year (OR: 3.0)
were independently associated with high-
risk sexual behaviour.37

� 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.38 In a
separate analysis using data from the
same cohort, the use of methampheta-
mine was specifically associated with
receptive UAI with casual partners.39

� 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.40

� 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 unprotected
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 behaviour. 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
(preliminary) were almost nine times higher
in 2004 than they were in 1997 (3.5/
100,000 vs. 0.4/100,000 versus). Despite

limitations of surveillance data in
assessing the risk behaviours of reported
cases, this increase is disproportionately
higher among males, who accounted for
88.5% of all reported cases in 2004
(Community Acquired Infections Division,
CIDPC, PHAC: unpublished data, 2006).
Similarly, a review of the gonorrhea
surveillance data (CIDPC unpublished
data, 2006) in Canada reveals that
reported cases of gonorrhoea among men
increased by 119.9% between 1997 and
2002 (compared with a 87.2% increase
among females). Lymphogranuloma vene-
reum (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 April 5, 2006, there were 66 cases of
LGV reported to the PHAC. All reported
cases have been male, and most cases
reported recent sex, often unprotected
with male partners, which occurred pri-
marily in bathhouses.41 The rising rates of
syphilis, increase in gonorrhea rate, and
emergence 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
influenced 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 usefulness
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
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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,42-44

Amsterdam,45 and Sydney, Australia.46

Several hypotheses might explain these
increases in HIV-associated risk behaviours,
including alcohol/drug use,37,47-49 feelings of
complacency or optimism related to the
success of antiretroviral therapy,51 false
reassurance upon learning 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,47, 51,52 and
the impact of Internet chat rooms as a risky
environment.53

The increase in new infections among MSM
and the number of MSM living with HIV
underscore the need for innovative preven-
tion 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
Injecting Drug Users 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 injecting drug
users (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 proportion of new infections among
IDU had decreased to 14% of all new infections in 2005
(350-650 of a total 2,300-4,500 new infections).1 A
similar trend has occurred in the adult positive HIV tests
reported to the Centre for Infectious Disease Prevention
and Control (CIDPC). Surveillance data as of December
31, 2005, indicate that in 2005, 19.5% of adult positive
HIV tests reported to CIDPC 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 Data3

Injecting Drug Use Remains a Significant
Exposure Category among AIDS Cases

� As of December 31, 2005, there have been 20,353
AIDS cases reported to CIDPC since the early 1980s
(includes cases reported up to June 30, 2003, from
Quebec; 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 in the second half of 2005 were not availa-
ble). Of the 19,024 cumulative adult AIDS cases
with known exposure category, 7.8% (1,488) were
attributed to injecting drug use and, of these, 72.9%
were males. An additional 4.3% (825) were attributed
to MSM who also inject drugs (MSM/IDU).
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At a Glance

� Injecting drug use accounted
for 7.8% of cumulative adult
AIDS cases and 16.9% of
cumulative adult positive HIV
test reports up to December 31,
2005.

� The 2005 national HIV estimates
indicate that the proportion of
new HIV infections attributed
to injecting drug use decreased
from 19% in 2002 to 14% in
2005.

� The estimated number of new
HIV infections among IDU in
2005 (350-650) remains
unacceptably high.

� An enhanced surveillance
system (I-Track) has been
under way at selected centres
across Canada to monitor HIV-
associated risk behaviours, and
HIV and HCV prevalence
among IDU.
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� 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 steadily to a low of 15.5%
in 2001 before peaking at 22.4% in 2003
and since then has shown a decline to
17.6% in 2005 (Figure 1).

� The proportion of adult male AIDS cases
attributed to IDU steadily increased from
3.8% in 1992 to a peak of 22.0% in 2003,
and later decreased to 11.2% in 2005.

� Females represent 27.0% of the total
cumulative adult AIDS cases attributed to
IDU for which exposure category and gender
are reported. The proportion of adult female
AIDS cases attributed to injecting drug use
increased steadily from 18.0% in 1992 to a
peak of 46.2% in 1998. This proportion
dropped to 39.6% in 2000, and trends
since then are 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
infections that occurred about 10 years in the
past, HIV data provide a picture of more
recent infections.

� Of the 29,865 cumulative positive HIV
tests in adults reported to CIDPC with
exposure category information since
reporting began in 1985 to December 31,
2005, 16.9% were attributable to injecting
drug use (68.1% of the positive HIV
reports 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
2005. This proportion has gradually decreased
from 26.0% in 2000 to 19.5% in 2005.

� The proportion of positive HIV test reports
in adult females that could be attributed to
IDU was 39.9% in 2000, and showed a
decline in the following years to 26.7% in
2003, before increasing again by 2005 to
34.9%. The proportion in adult males
attributable to IDU has shown a steady
decrease from a high of 23.0% in 2001 to
14.6% in 2005.

� Of positive HIV test reports attributed to
IDU reported between January 1, 2005,
and December 31, 2005, for which age and
risk information was reported, the highest
proportion was among those aged 30-39
years (36.4%), followed by those aged 40-
49 years (30.0%).
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Studies Confirm HIV Prevalence
Remains 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 behaviours in IDU populations from
across the country, an HIV- and hepatitis C
(HCV)-associated risk behaviour enhanced
surveillance system (I-Track) has been
established 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 organizations,
and researchers. 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
Quebec and Ottawa through linkages made
with the SurvUDI.3 Since then Phase I of the
I-Track study was completed between
October 2003 and May 2005 with the
addition of Edmonton and Winnipeg. Phase II
is under way, and new sites are being added
for future rounds. Selected findings from
Phase I of the I-Track study are reported
below, as well as those reported by other
studies among IDU in Canada.

HIV prevalence among IDU

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

� At the recently opened safe injection site in
Vancouver, a cohort of IDU that uses the
facility was recruited from December 1,
2003, to 2005 to participate in the Insite
Cohort Study. Of the 1,007 subjects, 17%
were HIV positive.9

� In a cohort study, 203 participants were
recruited into low-threshold methadone
programs at two sites in Ontario by
December 2003. The HIV prevalence at
the time of entry was found to be 7%, 84%
of the HIV positive knew their serostatus,
and 77% of the HIV infected were co-
infected with HCV. The HCV prevalence
was 48%.10

� HCV prevalence rates were high at all
I-Track sentinel centres and ranged from
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61.8% in Winnipeg to 68.5% in Sudbury
and Victoria.5 In the SurvUDI network,
baseline HCV prevalence at the time of first
interview was estimated to be 60.4%.11

� The co-infection rate at the four partici-
pating sites (Regina, Sudbury, Toronto,
and Victoria) in which participants are
infected with both HIV and HCV was found
to be 7.8% overall in the I-Track pilot
phase5 and 11.7% in Phase I.5

� The SurvUDI study has been under way
since 1995 and consists of centres provid-
ing needle exchange services and other
prevention programs to IDU in the province
of Quebec and in Ottawa, Ontario. HIV
prevalence for the overall network in-
creased significantly from 12.2% in 1995
to 18.6% in 2002.12 In 2002, HIV preva-
lence in Montreal, Ottawa, and Quebec
was found to be 23.3%, 19.7%, and
15.9% respectively.13

� In a study from Quebec City on differences
in risk behaviour between users of needle
exchange programs (NEP) and detoxifi-
cation centre participants, the prevalence
of HIV among NEP users was 12.1% vs.
9.1% for the detoxification centre partici-
pants.14

HIV 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
2.3–3.3 per 100 PY during 2001-04.
Overall incidence from 1995 to 2005 was
2.5 per 100 PY in Quebec City, 4.0 per 100
PY in Montreal, 4.1 per 100 PY in Ottawa
and the Outaouais, 1.7 per 100 PY in semi-
urban sites, and 3.3 for the overall
SurvUDI network.15 The estimated HIV
incidence among the participants recruited
between October 2002 and January 2003
in Ottawa was 2.3 per 100 PYs.16

� The POLARIS study investigated HIV
incidence according to risk category
among repeat testers in Ontario’s diag-
nostic 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 2000.17

� A study examining trends in HIV incidence
in Ontario based on identifying recent
infections among new HIV diagnoses
(using the serological testing algorithm for
recent HIV seroconvertors 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 during 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.18,19 Over time, HIV
incidence among IDU in Ontario appeared
to decrease.17 The estimated incidence of
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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

Quebec, including Ottawa 19.66 17.36

Regina 26 1.24 2.95

Sudbury 10.14 12.25

Toronto 5.57 8.67 5.14 7.65

Victoria 16.04 15.45 12.55

Winnipeg 2.37 12.68 13.15



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.20

� 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 1999.21 In the
VIDUS cohort enrolled between May 1996
and May 2003 the cumulative incidence at
64 months after enrollment was 14%.22

� 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.23

� In a study in Ottawa, HCV incidence was
found to be 25.0 per 100 PY.16 In the
SurvUDI network, the incidence of HCV
during the period from 1997 to 2003 was
27.1 per 100 PY.11

� Research from the St. Luc cohort in
Montreal revealed an overall 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.24

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 repre-
sents about 14% of the estimated total of
2,300-4,500 new infections.1 This is slightly
less than the estimated 400-700 (19% of
total) new infections 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 prac-
tices among IDU, shifting patterns of drug
use, and effective 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 esti-
mates published by CIDPC indicate that of
the estimated 620 to 1,240 new infections
among women in 2005, 24% were attri-
buted 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 Vancouver were
about 40% higher than those of male IDU.25

Youth

� Results from Phase I of the I-Track survey
indicate that 25.5% of males and 29.9% of
females5 reported initiation of injecting at
the age of 16 years or younger.4

� High HIV incidence rates were found
among young IDU when the VIDUS study
in Vancouver examined rates of HIV posi-
tivity 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 res-
pectively,26 compared with an overall
incidence rate of 1.5 per 100 PY in 2000.21

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.27
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� 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).28

� The Enhanced Surveillance of Canadian
Street Youth (ESCSY) is a national, multi-
centre, cross-sectional surveillance system
of Canadian street youth aged 15-24,
which examines sexually transmitted
infections, blood-borne pathogens, and
risk behaviours among street youth.
Results of phases II and III of ESCSY show
that approximately one-fifth of street
youth surveyed had injected drugs in their
lifetime.29 The HIV prevalence among
street youth who injected drugs in the
ESCSY was observed to be 0.6%, 2.9%,
and 1.0% in 1999, 2001, and 2003
respectively. Further, injecting drug using
street youth accounted for 66.7%, 60.0%,
and 37.5% of HIV-positive street youth in
1999, 2001, and 2003 respectively,
despite accounting for only 20.1%,
17.2%, and 21.2% of the street youth in
each of those years (Sexual Health and STI
Section, Community Acquired Infections,
CIDPC: personal communication, 2006).

Aboriginal

� Aboriginal persons are overrepresented in
many IDU populations, and a larger pro-
portion of Aboriginal HIV and AIDS cases
are attributed to IDU than non-Aboriginal
cases.30 The 2005 national HIV estimates
indicate that 53% of all new HIV infections
among Aboriginal people in 2005 were attri-
butable to injecting drug use, a proportion
considerably higher than the 14% of over-
all new infections attributed to IDU.1

� Results from Phase I of the I-Track survey
showed that 41.9% of the study partici-
pants identified themselves as being of Ab-
original ethnic background. Most of these
were from Regina, where 87.2% of the
study population was Aboriginal, followed
by Edmonton at 70.3%, and Winnipeg at
69.6%. The proportion of Aboriginal IDU in

the remaining study population ranged
from 5.5% among the SurvUDI partici-
pants in Quebec 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 serocon-
verting at twice the rate of non-Aboriginal
IDU.31

� The CHASE project is a prospective study
in which residents of the Vancouver’s
Downtown Eastside are recruited. In a
subset of CHASE cohort that consisted of
IDU, Aboriginal ethnicity was associated
with HIV prevalence at baseline.32

� In a study of the recently opened safe
injection facility in Vancouver, 19% of the
study participants who were users of the
facility were Aboriginal, and Aboriginal
ethnicity was significantly associated with
HIV seropositive status (odds ratio 2.7,
p < 0.001).9

� 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 4.2% in Prince George and 12.3% in
Vancouver. Among injecting Aboriginal
youth, HIV prevalence was 7.9% in Prince
George and 17.0% in Vancouver.33 The
incidence density in this cohort (between
September 2003 and July 2005) was found
to be 4.0 per 100 PY in Prince George and
1.6 per 100 PY in Vancouver.34

International trends

A report published by UNAIDS and the World
Health Organization (WHO) in December
2004 indicated that an estimated 39.4 million
people in the world are living with HIV, of
whom 2.2 million are children under 15 years
of age. 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 America, North Africa and the
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Middle East, Western Europe, and East Asia
and Pacific. In Eastern Europe and Central
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 Figure 3 shows the
proportion of AIDS cases attributed to IDU in
selected countries since 1995. While caution
should be used when comparing and inter-
preting data from surveillance systems that
may differ, it is interesting 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 limita-
tions, but this difference may be related to
the availability and acceptability of programs
and services that advocate harm reduction
for IDU populations 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.

Sources (accessed January 2005)

� Public Health Agency of Canada, Centre for
Infectious Disease Prevention and Control,
Surveillance and Risk Assessment Division

www.phac-aspc.gc.ca/hast-vsmt/
index.html

� Centers for Disease Control and Prevention
(United States)

www.cdc.gov/hiv/stats/hasrlink/htm

� National Center in HIV Epidemiology and
Clinical Research, The University of New
South Wales, Sydney, NSW

www.med.unsw.edu.au/nchecr

� European Center for the Epidemiological
Monitoring of AIDS

www.eurohiv.org

� UNAIDS/WHO. Epidemiological Fact Sheets
on HIV/AIDS and Sexually Transmitted
Infections

www.unaids.org/hivaidsinfo/statistics/
fact_sheets/index_en.htm
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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 per-
sons who present themselves for testing, and
so trends in these numbers may be influenced
by testing patterns and/or improved ability to
remove duplicate tests. In addition, identify-
ing information that accompanies HIV testing
data is sometimes incomplete or inaccurate,
and this may limit the usefulness of HIV data.
Results of cohort studies are limited by selection
biases, loss to follow-up, and problems with
generalizability. Studies that have a cross-
sectional design have their own respective
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 which 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 objective 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 differs 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
behaviours 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 geo-
graphic 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 ultimately affects all of
Canadian society.
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Risk Behaviours Among
Injecting Drug Users in Canada

Introduction

Recent estimates of national HIV prevalence and inci-
dence indicate that 14% or 350-650 of the estimated
2,300-4,500 new HIV infections that occurred in
Canada in 2005 were among injecting drug users
(IDU).1 In 2002, 19% or 400-700 of the estimated
2,100-4,000 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 Centre for Infectious Disease
Prevention and Control (CIDPC). 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 19.5% in 2005.2

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

In response to a need for ongoing monitoring of HIV-
associated risk behaviours in IDU populations, the
Public Health Agency of Canada (PHAC), through
collaboration with provincial, regional, and local health
authorities, community-based organizations, and
researchers, has initiated enhanced surveillance of
HIV- and hepatitis C (HCV)-associated risk behaviour
(I-Track) at sentinel centres across Canada. A pilot
study of the I-Track surveillance system was under-
taken between October 2002 and August 2003, when a
total of 1,062 IDU were surveyed in Victoria, Regina,
Sudbury, Toronto, and in Quebec and Ottawa through
linkages made with the SurvUDI.3 Since then Phase I
was completed between 2004 and 2005 (2003 in

Centre for Infectious Disease Prevention and Control – August 2006 HIV/AIDS Epi Updates 85

11

Public Health
Agency of Canada

Agence de santé
publique du Canada

HIV/AIDS

Epi Update
Centre for Infectious Disease Prevention and Control

At a Glance

� Available data indicate high
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Victoria), 3,031 subjects being interviewed in
Victoria, Edmonton, Regina, Winnipeg,
Sudbury, Toronto, and in Quebec and Ottawa
through SurvUDI studies.4

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

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 propor-
tion 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 Edmonton
to 26.7% in the SurvUDI network.4 This is
a noticeable drop from the pilot phase of
the survey, when 26.8% of participants
overall reported injecting with used needles
(see Table 1). IDU borrow mostly from
people with whom they inject, usually close
friends/family or regular sex partners.3

� From Phase I, 18.2% of participants over-
all 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 phase, of
22.7% (see Table 1).3

� Recent research from the VIDUS study on
accessing addiction treatment found high
rates of needle/syringe lending and borrowing
in Vancouver. Overall, 37.8% of the par-
ticipants 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 participants (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 adjusting 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 study with past research
on IDU in the city and noted a declining
trend in needle sharing. In studies from
1991-94, 1997-98, and 2002, needle
borrowing rates were 42.1%, 36%, and
24.1%, and data from Phase I of the I-
Track study noted needle borrowing by
15.4% of IDU in Toronto.7
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Table 1. Sharing of needles in the I-Track survey

Year

Average
among
sites Regina Sudbury Toronto Victoria Quebec 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



� The SurvUDI study in Quebec and Ottawa
found a significant distinction between
urban and semi-urban (small communities)
participants with regard to needle sharing
and borrowing: 26.8% of urban partici-
pants vs. 36.8% of rural participants had
lent used needles to someone in the pre-
vious 6 months, and 34.1% of urban parti-
cipants vs. 42.3% of rural participants had
borrowed used needles from someone else
in the previous 6 months.8

� Among the IDU recruited from shooting
galleries in Quebec City, 28.9% of the
participants reported injecting with used
needles.9

� In the Cedar Project, Aboriginal youth from
Vancouver and Prince George 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%).10

� 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%).11

� Researchers in Quebec City conducted a
study that compared risk behaviours
among needle-exchange program (NEP)
users with risk behaviours among detoxi-
fication centre users. Needle sharing and
equipment sharing were significantly asso-
ciated with NEP use, 23.2% of NEP users
vs. 17.3% of detoxification centre partici-
pants reporting both in the previous 6
months.12

The borrowing and lending of other injecting
equipment (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 (water, filters, cooker/
spoon) in the previous 6 six 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 phase in 2002-03, when 47.0% of
study participants (range: 31.8% in
Toronto to 58.8% in Sudbury) reported
borrowing previously used other injecting
equipment (filters, cookers, water) for
injecting purposes in the preceding 6
months.3

� Also from Phase I of the I-Track survey,
32.0% of participants reported passing or
lending the equipment used to prepare
drugs for injection that they had already
used (water, filter, cooker/spoon). This
occurred in from 23.4% in Quebec to
46.8% in Regina.4 This was a slight change
from the pilot phase, when 37.5% reported
lending or passing 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%, whereas the rate from Phase I was
24%.7

� 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 it was
found to be one of the risk factors for
seroconversion among men.13

� The sharing of injecting equipment is
related to the circumstances and place in
which injecting occurs. In a pilot study on
social networks of IDU in Quebec City
recruited from shooting galleries, 64.4%
borrowed other injecting equipment that
had been used.9 In a study conducted
between October 2002 and January 2003
among street-recruited IDU in Ottawa, it
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was observed that the IDU who reported
injecting in public places were more likely
to inject with used needles.14

� International studies15-17 of IDU have iden-
tified other aspects of drug injecting, such
as “front-loading” or “back-loading”, which
may also increase the risk of HIV trans-
mission. 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 reci-
pient 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 from 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
respectively.4

� Results from the SurvUDI study indicate
that, between 1995 and 2005, 42.1% of
females and, between 1996 and 2004,
9.2% of males among repeat visit partici-
pants reported engaging in prostitution in
the previous 6 months.18 Further, analysis
of HCV test results revealed that HCV
incidence was significantly associated with
sex trade involvement (adjusted hazard
ratio 2.61).19

� 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.20

� 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.21

� In another study focusing on Aboriginal
youth, the Cedar Project, researchers
looked at IDU risk behaviours and HIV and
HCV prevalence rates. Sex trade involve-
ment was reported by 82% of females and
13% of males in Prince George, and 75%
of females and 23% of males in
Vancouver.10

� 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.22

Not Safe Enough: Sex with
Regular and Casual Partners

Among IDU with regular and casual opposite
sex partners, condom use is low:

� Analysis of condom use among participants
of Phase I of the I-Track survey indicates
that reported condom use during penetra-
tive 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, 23.0% 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.

Risk Behaviours Among Injecting Drug Users in Canada

HIV/AIDS Epi Updates Centre for Infectious Disease Prevention and Control – August 200688

11



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.23

� 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
regular sex partner was the most signifi-
cant risk factor for seroconversion among
women.13

� From VIDUS, an examination of young
Aboriginal IDU and risk behaviours
revealed that only 21% of young Aboriginal
IDU used condoms with regular partners,
and 19% used condoms with casual
partners; among non-Aboriginal IDU only
16% used condoms with regular partners,
and 30% used condoms with casual
partners.24 Of males involved in the sex
trade, 17% had unprotected 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
intercourse with casual partners.25

Male IDU and Same Sex Partners

The proportion of male IDU reporting sexual
intercourse 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

� 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.26

� In the SurvUDI study, 14.7% of repeat-
visit male subjects reported same sex
partners between 1995 and 2003.18

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 antibody 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; however, 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.27

� In the VIDUS study in Vancouver 35.0% of
subjects who were HIV positive reported
that they had borrowed needles before
learning about their serostatus. 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 continued this practice after
receiving their positive test results.28
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� In a study of women in Montreal, the rate
of condom 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 origin (62%).29

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 of
injecting drug use was 21.8 years in the
study population. For males the mean age
was 22.1 and for females 21.8. Among
males 25.5% and among females 29.9%
reported beginning to inject at the age of
16 years or younger.4

� Similarly in the VIDUS cohort, 38% of the
youth initiated injection drug use at age 16
and under (females, 46% and males 31%).30

� 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.24

� Results from the Montreal street youth
study, 1995 to 2000, of those aged 14 to
25 years show that 47.2% of the study
participants had ever injected drugs. Injecting
drug use was found to be the strongest
indicator of HIV seroconversion.31

� 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.32 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 (PY).33 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 2003.34

� Of female inmates in a Quebec prison in
1994, 38.0% reported injecting drugs
before they were incarcerated, and about
half of these women had shared needles.
Of those who reported drug injecting before
going to prison, 11.0% admitted to injecting
drugs during their incarceration, and most
(80.0%) shared needles.35

� Among 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 incarceration, and
most (92.0%) shared needles.35

� In a study conducted at seven remand
facilities in Ontario, the preliminary results
from 587 newly admitted inmates up to
September 2003 showed that 17.3% of
IDU reported lending used injection equip-
ment after having been diagnosed as HCV
positive.36

� In a study of young offenders in Ontario
from February 2003 to July 2004, 5% of
the 299 subjects had ever injected drugs.
Females were more likely to have injected
than males (18% vs. 3.6%), 33% had
injected with a used needle, and 31% had
passed on a needle that they had already
used.37

� 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 ever
injecting in prison. Incarceration was
independently associated with risky needle
sharing for both HIV-positive and HIV-
negative IDU.38
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� In a study of 210 female inmates in
Montreal in 1994, 9% of all females and
28% of the females who had a history of
injecting drugs and prostitution reported
being HIV positive.39

� In a multi-centre study conducted in seven
detention centres in Quebec in 2003, the
prevalence of HIV was estimated at 2.3%
and 8.8% among males and females
respectively. In the same study, the
prevalence of HIV 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.40

� 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 1.6% among adults and 4.5% among
adults who reported injecting drugs. The
HIV rates were higher in jails located in the
central and eastern regions of the
province, and among older age groups.41

� In a 1998 study of male inmates at
Joyceville and Pittsburgh Institutions,
24.3% of inmates in Joyceville reported
injecting drugs (12.0% in 1995) and 7.7%
shared injection equipment only inside the
prison. In the same study in Pittsburgh,
28.0% reported injecting drug use while
incarcerated.42

� In a study conducted among inmates in
nine provincial jails for women in Canada
in 2001-02, 81% of the women reported
being sexually active, and 24% reported
unprotected sex; 19% reported injecting
while incarcerated.43

� 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.44

� In a study conducted in 1996-97 in six
provincial jails in Ontario, 32% of partici-

pants reported injecting drugs, 25%
reported ever injecting while incarcerated,
and 17% first injected in a correctional
facility, of whom 11% reported injecting
drugs while incarcerated in the previous
year.45

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 between data sets. In addition to
disparities across study methodologies,
different researchers have collected risk
behaviour data using different questions or
differently worded questions, different
variable or concept definitions, different time
frames for reported behaviours, and different
response categories. Consequently, it is
difficult to use available IDU risk behaviour
information to identify trends or to help
evaluate the effectiveness 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 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 study 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
that should help evaluate program effective-
ness. 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
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reported by IDU in sentinel sites across
Canada suggest that the potential 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 appropriate response
to the evolving HIV epidemic among IDU in
Canada.
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HIV in Canada Among Persons
from Countries where HIV is Endemic

Introduction

The risk of HIV transmission through unprotected anal
and vaginal intercourse is well documented. Estimates
of the probability of per-sex-act (receptive penile-anal
intercourse with ejaculation) HIV transmission among
homosexual men in the USA range from 0.005 to 0.03
during the asymptomatic phase of infection1 to as high
as 0.1-0.3 during primary HIV infection.2 Analyses of
data from North American and European studies of
long-term heterosexual couples estimate the per-sex-
act probability of HIV transmission through penile-
vaginal intercourse to be approximately 0.001;3

however, the independent risk of HIV transmission
through oro-genital contact has been more difficult to
study and is not as well understood.

The Joint United Nations Programme on HIV/AIDS
(UNAIDS) estimated that at the end of 2005, the total
number of people living with HIV/AIDS was 38.6
million (33.4-46.0 million) worldwide.1 HIV and AIDS is
affecting some countries more than others. Most
countries with high rates of HIV/AIDS are exhibiting
generalized epidemics, 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 injecting drug
users).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 sur-
veillance. 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:
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� 50% or more of HIV cases attributed to
heterosexual transmission;

� a male to female ratio of 2:1 or less; or

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

Examples of regions where HIV prevalence
among adults is greater than 1% are sub-
Saharan Africa (7.4%, or 25.4 million people)
and the Caribbean (2.3%, or 444,000
people).1 A list of HIV-endemic countries
appears in Appendix A of this Epi-Update;
note that this list is in the process of being
updated according to recent data on HIV
epidemiology at the country level.

This Epi Update provides the most current
information on the status of the HIV/AIDS
epidemic in Canada among persons from
countries where HIV is endemic and is the
product of collaboration between the Surveil-
lance and 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
territorial surveillance data on positive HIV
test reports and diagnosed AIDS cases from
1998 to the end of 2005.

Background

People from Countries where HIV is
Endemic

In Canada, the proportion of the population
born in a country where HIV is endemic is
1.5%, according to the 2001 Census.2

Relative to other provinces, Ontario and
Quebec have a larger proportion of individuals
born in countries where HIV is endemic,
representing 2.6% and 1.3% of the provin-
cial populations, respectively.2 Within these
provinces, there are concentrations of

individuals born in countries where HIV is
endemic in such urban centres as Toronto
(4.9%), Ottawa (2.9%), and Montreal
(2.4%).2 The community of persons from
countries where HIV is endemic is actually
larger than what is captured by Census data,
particularly when Canadian-born descendents
of persons born in HIV-endemic countries are
considered.

The communities of people from countries
where HIV is endemic are diverse, reflecting
variations in historical backgrounds, lan-
guage, and cultural traditions. Unfortunately,
these communities are disproportionately
affected by many social, economic, and
behavioural factors that not only increase
their vulnerability to HIV infection but also
act as barriers to accessing prevention,
screening, and treatment programs. Two
community surveys3,4 conducted in African
and Caribbean communities and among
service providers found that such factors as
racism, homelessness, transience, poverty,
underemployment, 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;
discrimination; power relations; and cultural
attitudes and sensitivities about HIV/AIDS
transmission, homosexuality, status of
women, and sex/sexuality.3-7 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 particularly critical issues by
members of five East African communities in
Toronto.8-10
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HIV and AIDS Surveillance

The ability to adequately monitor the HIV/AIDS
epidemic among persons from countries
where HIV is endemic requires accurate and
complete access to key data elements,
specifically, country of birth and ethnicity.
These data elements are collated at the
national level and provide information on
ethnic categories (for example, White, Black,
North American Indian) and country of birth.
Information on country of birth can be
categorized according to the HIV-endemic
country list that appears 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 accompany
approximately one-third (29.1%) of positive
HIV test reports. Two of Canada’s largest
provinces, Ontario and Quebec, do not
routinely collect and/or report country of
birth data or ethnic 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
among ethnic subgroups. Reported AIDS
cases are more complete for both fields. Data
on country of birth are available for half of all
cases and ethnicity data for 79.7% of
reported AIDS cases.

Because of the limited coverage of these two
data elements, CIDPC also uses exposure
category information 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 exposure categories.† The first
four exposure categories are men who have
sex with men (MSM), injecting drug users
(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 contact” exposure
category. The HIV-endemic exposure
subcategory was first reported to CIDPC as
its own category in 1998. In addition to this
subcategory, other subcategories within the
heterosexual contact classification include
“sexual contact with a person at risk” (HET-
RISK) (such as an injecting drug user 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 important 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 heterosexual contact, Remis and
Merid11 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 Persons from
Countries where HIV is Endemic, later in this
document).
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situation that is considered to have the highest risk of HIV transmission. The exposure category
hierarchy appears in Appendix B.



Although exposure category data are more
complete than data on country of birth or
ethnicity, they are nonetheless incomplete.
Exposure category information accompanies
only 53% of positive HIV test reports at the
national level, although it is more complete
for AIDS cases, 95% of case reports
providing these data. 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 because of a
change in an information technology
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
surveillance data presented in this report
cannot provide a representative national
picture of the HIV/AIDS epidemic among
persons from HIV-endemic countries.
Caution should be used when making
conclusions based on the percentages and
frequencies in this document, 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 2005, there were 18,322
positive HIV test reports and 3,444 AIDS
cases among persons aged 15 years and

over, reported to CIDPC. Table 1 summarizes
surveillance data for the heterosexual
contact exposure category for positive HIV
test reports and AIDS cases with exposure
category information during the years 1998-
2005. Of these reports, the HIV-endemic
exposure subcategory amounted to 560
positive HIV test reports and 376 AIDS cases,
accounting for 5.9% and 12.8% of reports
with exposure category information,
respectively.

For HIV surveillance data, the absolute
number of positive test reports in the HIV-
endemic exposure subcategory increased
from 35 in 1998 to a peak of 107 in 2004
(Figure 1). In 2005, this exposure category
accounted for 88 positive test reports. The
proportion of overall positive test reports
attributed to the HIV-endemic category
increased from 2.9% in 1998 to 7.7% in
2005.

Although the absolute number of AIDS cases
attributed to the HIV-endemic exposure
category has decreased over time (from 59 in
1998 to 42 in 2004), the proportion has
increased, from 9.7% in 1998 to 16.3% in
2004 (Figure 2). AIDS data are not shown for
2005 because of limited exposure category
data.

The increases in positive HIV test reports ob-
served in the HIV-endemic exposure cate-
gory could be due to a true increase in new
infections among individuals born in HIV-en-
demic countries, better reporting in this ex-
posure category by the provinces and
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Table 1. Proportion and number of cases from the heterosexual exposure
category, from 1998 to 2005

Exposure category

Positive HIV test reports
(n = 9,450*)

AIDS cases
(n = 2,945*)

Percentage (number) Percentage (number)

Heterosexual contact 30.0% (2,832) 29.5% (869)

HIV-endemic 5.9% (560) 12.8% (376)

HET-RISK 14.0% (1,326) 7.3% (216)

NIR-HET 10.0% (946) 9.4% (277)

*n = number of cases with available information on exposure categories



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 Immi-
gration Canada (CIC) whereby immigrants
and refugees are tested for HIV for the pur-
poses of counselling (refer to the section en-

titled Immigration and HIV/AIDS Surveil-
lance). In fact, similar trends have been ob-
served in other countries with large number
of immigrants born in countries where HIV is
endemic (such as the United Kingdom).12

Data from 12 countries in the European HIV
surveillance network suggest that between
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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 (1998-2005)
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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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1997 and 2002 there was an increase in the
number of cases diagnosed in people origi-
nating in countries with generalized HIV epi-
demics (an increase of 179%, from 1,382 to
3,861 diagnosed cases).13 The trends were
largely driven by the U.K., which accounted
for 30% of the population and about 40% of
the HIV diagnoses reported in the 12 coun-
tries 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
countries.12,14,15

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 broken down by age, some important
findings emerge. Of positive HIV test reports
attributed to this subcategory, 79.4%
occurred in those aged less than 40 years
(34.6% among those < 30 years and 44.8%
among those aged 30-39). Almost half
(44.1%) of the AIDS cases attributed to the
HIV-endemic exposure subcategory were
between the ages of 30 and 39; another

13.6% were under the age of 30. Together,
these two age groups accounted for just over
half (57.7%) of the AIDS cases within the
HIV-endemic exposure category.

When compared with other subcategories
within the larger heterosexual contact
exposure category, the greatest contrast in
age distribution was for AIDS (Figure 3).
Those � 39 years old accounted for 57.7% of
AIDS cases in the HIV-endemic exposure
subcategory as compared with 42.1% of
cases in the HET-RISK subcategory and
43.0% in the NIR-HET subcategory.

A similar trend can be seen for positive HIV
test reports: a substantial number in the
HIV-endemic exposure subcategory occurred
in younger age groups when compared with
other subcategories in the heterosexual
contact exposure category. Figure 4 shows
that 80% of positive HIV test reports in the
HIV-endemic exposure category occurred
among those � 39 years old. This age group
accounted for 60% of test reports in the HET-
RISK subcategory and 71.6% of test reports
in the NIR-HET exposure subcategory.
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The large proportion of positive HIV test
reports in younger age groups in this expo-
sure subcategory suggests 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 305 positive HIV test reports belong-
ing to the HIV-endemic exposure subcate-
gory with information on ethnicity, 90.8%
identified themselves as Black, 3.7% as
Asian, 2.9% as Other, and 2.6% as White.
Among similarly defined AIDS cases, 86.8%
identified themselves as Black, 6.0% as
Asian, 5.2% as Other, and 2% as White.

Two of Canada’s largest provinces, Ontario
and Quebec, do not provide ethnic informa-
tion on positive HIV test reports to the na-
tional level. This is a limitation for monitoring
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 To-
ronto and Montreal, that contain large pro-
portions of people from countries where HIV
is endemic.

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

Between 1998 and 2005, women accounted
for 286 positive HIV test reports and 154
AIDS cases within the HIV-endemic exposure
subcategory. Figure 5 demonstrates the
proportion of positive HIV test reports and
AIDS cases accounted for by women in the
heterosexual contact subcategories.

Women accounted for 51.5% of all positive
HIV test reports attributed to the HIV-
endemic exposure subcategory. For the
other heterosexual contact subcategories
women also accounted for a substantial
proportion of cases: 44.5% of the HET-RISK
subcategory and 40.9% of the NIR-HET
subcategory. For AIDS surveillance data,
women accounted for 41.0% of AIDS case
reports within the HIV-endemic exposure
subcategory, as compared with 42.6% and
24.2%, respectively, of the HET-RISK and
NIR-HET subcategories. However, these data
are based on small numbers.
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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 determinants, it has been proposed
that certain subpopulations (such as women
and refugees) are especially marginalized
and made more susceptible to these
barriers.16

Women of Childbearing Age and
Perinatal Transmission

Since women account for a substantial num-
ber of positive HIV test reports in the HIV-
endemic exposure subcategory, and since
the HIV epidemic appears to be affecting
younger persons in this subcategory, it is im-
portant to consider women of childbearing
age (ages 15 to 44) and the potential for
perinatal HIV transmission. Each year a num-
ber of infants are perinatally exposed to HIV
because of the positive HIV status of their
mothers. The Canadian Perinatal HIV Sur-
veillance 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 cen-

tres and HIV specialists in clinics across
Canada. The Canadian Pediatric AIDS
Research Group (CPARG) conducts surveil-
lance on such exposures, on access to
preventive treatment, and actual infections
that occur following exposure.

Figure 6 summarizes data on the maternal
country of birth for infants in Canada who
were perinatally exposed to HIV and for
whom the maternal exposure category was
heterosexual contact. Before 1998, three
regions accounted for approximately 90% of
exposures: North American-born mothers
accounted for 31% of exposures, followed by
Caribbean-born mothers at 31% and African-
born mothers at 28%. By 2004, there were
increases in the proportion of exposures
attributed to North American and African-
born mothers, accounting for 47% and 42%
respectively. The proportion 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 infants born to women who
were known to be HIV positive. The numbers
presented do not reflect all infants perinatally
exposed to HIV infection, as not all pregnant
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women are aware of their HIV status. Also,
the region of birth data presented by CPARG
does not break down the sub-Saharan
regions of Africa.

Although all provinces and territories in Canada
promote voluntary HIV testing of pregnant
women and women considering pregnancy,
there is variation in how this policy is imple-
mented across jurisdictions. For more infor-
mation on perinatal transmission, refer to the
Epi Update entitled Perinatal Transmission of
HIV, in this document.

HIV-1 Strains

The SRAD recently released a report on the
distribution of HIV-1 strains based on 2,759
samples that were collected between the
years 1986 and 2005.17 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% respec-
tively). However, the HIV-endemic exposure
subcategory accounted for the highest pro-
portion 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 colleagues18 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
researchers 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, as compared
with 86.7% of persons born in sub-Saharan
Africa with 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-endemic and all other exposure cat-
egories has several public health implications
for prevention, detection and treatment of
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HIV/AIDS. As the diversity of HIV subtypes
continues to shift, it will invariably create a
public health challenge to ensuring that
existing diagnostic tests detect all subtypes,
including the various non-B strains. In addi-
tion, information on strain type will help direct
future vaccine development and will help
assess the utility of any future vaccine for the
specific situation found in Canada.19

Immigration and HIV/AIDS
Surveillance

On January 15, 2002, Citizenship and
Immigration Canada (CIC) added routine HIV
testing for all applicants who require an
Immigration Medical Examination (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,
requiring that applicants be assessed for
inadmissibility on the basis of health care
needs. However, certain groups were
exempted from IRPA, such as refugees and
family-class immigrants. Further information
on this legislation is available on the CIC Web
site (www.cic.gc.ca).

Between January 15, 2002, and December
31, 2005, approximately 2,000 applicants
tested positive for HIV during their IME (CIC:
personal communication, February 9, 2006).
In 2005, about 668 applicants who under-
went an IME tested HIV positive:

� 389 were identified through testing in
Canada, and 279 were identified outside of
Canada; and

� 432 (64.7%) were born in Africa and the
Middle East, 155 (23.2%) in the Americas,
57 (8.5%) in Asia, and 24 (3.6%) in
Europe.

For the HIV screening conducted in Canada,
most provinces and territories handle posi-
tive HIV test reports in the same manner as
all other positive HIV tests and include them
in provincial/territorial HIV reporting to

CIDPC. The 668 positive HIV test reports
identified in 2005 represent 15.7% of the
2,483 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 under-
state the magnitude of the HIV epidemic
because such data are subject to reporting
delays, underreporting, and changing pat-
terns in HIV testing behaviours (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 diag-
nosed in the years after infection. Conse-
quently, 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 only describe the
diagnosed portion of the epidemic, modelling
and additional sources of information are
required to describe the epidemic among
both diagnosed and undiagnosed Canadians.
The methods used to estimate the total num-
ber of people living with HIV (prevalence)
and the number newly infected with HIV
(incidence) at the national 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 infection (including AIDS).20 It
was also estimated that the HIV-endemic
exposure subcategory comprised approxi-
mately 7,050 (5,200-8,800) of these preva-
lent 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 2005.20 New
infections attributed to the HIV-endemic ex-
posure subcategory increased slightly from a
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range of 300 to 600 (15% of total) in 2002 to
400 to 700 (16%) in 2005. According to the
2001 Census, approximately 1.5% of the
Canadian population were born in an HIV-
endemic country.3 Therefore, the estimated
infection rate among individuals from HIV-
endemic countries is at least 12.6 times
higher than among other Canadians. With
the methods and available data used to esti-
mate 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
departments, 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 Merid11 completed a modelling ex-
ercise to try to differentiate the sources of in-
fection 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 infections 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 het-
erosexual contact as their exposure cate-
gory. Persons from these countries who
would fall into other exposure categories are
not included in the incidence and prevalence
estimates, and the number of such persons is
likely not insignificant. For example, using
mathematical modeling, Remis and Merid11

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 estimated
400 or more were from the MSM exposure
category.

In 1999, Adrien et al.21 estimated the preva-
lence 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 those born in
Canada and those who had had a longer resi-
dence in Canada. These data further illus-
trate the over-representation of persons
from HIV-endemic countries in Canada’s HIV
epidemic.

In 2005, Remis et al.22 developed a statistical
model to characterize the HIV epidemic from
1981 to 2002 among persons in Quebec who
originated from countries 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 Caribbean 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 esti-
mated 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 prevalence was 1.4%, but this varied
from 0.37% to 8.0% by country. It is impor-
tant 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 po-
tential confusion in the data in relation to
name changes of countries (such as Zaire/
Congo and Eritria/Ethiopia).

Comment

Limitations

This report has summarized HIV and AIDS
surveillance data for persons belonging to
the HIV-endemic exposure subcategory of
the broader heterosexual category. It should
be reiterated that because of the limitations
mentioned earlier surveillance data may
understate the magnitude of the HIV epi-
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demic, because such data are subject to
reporting and can only describe the diag-
nosed portion of the epidemic. Of the esti-
mated prevalent infections in 2005, about
15,800 (11,500 to 19,500) or 27% were
unaware of their HIV infection. This com-
pares with an estimated 14,400 (10,700 to
17,900) or 29% who were living and
unaware of their HIV infection in 2002.20 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 cap-
ture 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). Further limitations to
the HIV/AIDS surveillance data are detailed
in HIV and AIDS in Canada: Surveillance
Report to December 31, 2005.23

Interpretation

Despite the limitations associated with sur-
veillance 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 ap-
pears to be over-represented in the Canadian
HIV epidemic. Furthermore, those particu-
larly affected include persons under the age
of 40 and women, including women of child-
bearing age. Most of the people associated
with the HIV-endemic exposure subcategory
identify themselves as being of Black ethnicity.

Public Health Implications

There is a need for improved HIV/AIDS sur-
veillance 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 provide
better data to guide prevention and care pro-
grams for this group. To accomplish this,
CIDPC is strengthening its collaboration with
provincial/territorial governments and com-
munity stakeholders specifically to find ways
to improve the quality of information on

exposure category and ethnicity for the pop-
ulation born in countries where HIV is
endemic. It is also important that further
research in this area is 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 commu-
nity members to jointly develop, implement
and sustain culturally relevant prevention,
education and support services for this
population across Canada.
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APPENDIX A

HIV-ENDEMIC COUNTRY LIST*

Caribbean:

Anguilla
Antigua and Barbuda
Bahamas
Barbados
Bermuda
British Virgin Islands
Cayman Islands
Dominica
Dominican Republic
Grenada
Guadeloupe

Haiti
Jamaica
Martinique
Montserrat
Netherland Antilles
Saint Lucia
St. Kitts and Nevis
St. Vincent and the Grenadines
Trinidad and Tobago
Turks and Caicos
U.S. Virgin Islands

South America:

French Guiana

Africa:

Angola
Benin
Botswana
Burkina Faso
Burundi
Cameroon
Cape Verde
Central African Republic
Chad
Congo
Dahomey
Equatorial Guinea
Ethiopia
Gabon
Gambia
Ghana
Guinea-Bissau
Guinea
Ivory Coast
Kenya
Lesotho

Liberia
Madagascar
Malawi
Mali
Mozambique
Namibia
Niger
Nigeria
Rwanda
Senegal
Sierra Leone
Somalia
Sudan
Swaziland
Tanzania
Togo
Uganda
Zaire
Zambia
Zimbabwe

*This HIV-endemic country list is currently used for national HIV/AIDS surveillance. It is in the
process of being updated.

HIV in Canada Among Persons from Countries where HIV is Endemic

HIV/AIDS Epi Updates Centre for Infectious Disease Prevention and Control – August 2006108

12



APPENDIX B

EXPOSURE CATEGORY HIERARCHY

HIV and AIDS cases are assigned to a single
exposure category according to a hierarchy of risk
factors. If more than one risk factor is reported, a
case is classified as the exposure category listed
first (or highest) in the hierarchy. For example,
injecting drug users (IDU) may also be at risk of
HIV infection 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: Injecting drug users.

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/coagulation 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 heterosexual
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 occupational 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 transmission is known but cannot be classified
into any of the major exposure categories listed
here – for example, a recipient 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
department 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 category; 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 can lead to AIDS, and differences in their
transmission and biologic characteristics are well
documented.1 However, HIV-1 is primarily responsible
for the AIDS pandemic. It can be divided into three
major groups: “M” (major), “O” (outlier), and “N”
(new).2 The vast majority of HIV strains are clustered
in the M group, which is classified into subtypes (A-D,
F-H, J, and K), sub-subtypes, as well as circulating
recombinant forms (e.g. AB).3-5

According to the WHO-UNAIDS Network for HIV
Isolation and Characterization, in 2000, 47.2% of
diagnosed infections worldwide were due to HIV-1
subtype C.6 This subtype predominates in India,
southern Africa, and Ethiopia. HIV-1 subtype A
(including the circulating recombinants AE and AG)
was the second most commonly identified, accounting
for 30% of diagnosed infections worldwide. Subtype A
and the recombinant AG predominate in western and
central Africa, whereas the recombinant AE is more
commonly found in Thailand, China, the Philippines,
and central Africa. Other recombinant forms accounted
for 18% of diagnosed infections. Overall, HIV-1
subtype B was responsible for 12.3% of diagnosed
infections worldwide, although it predominates in
Canada, the United States and western Europe.
However, because of travel and migration, non-B
subtypes are increasingly being reported in these parts
of the world. Additional subtypes 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 important and provides a summary of the
prevalence of divergent HIV strains in Canada
identified through the Canadian SDR program.
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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 (88.3% of
samples analysed), a wide variety of
non-B strains have also been identi-
fied (11.7% of samples analysed).

� On the basis of results from the SDR
program, the likelihood of a non-B
strain infection was greater among
individuals of African/Caribbean
origin than Caucasians and greater
among those whose primary risk
exposure was heterosexual sex than
among those with male-to-male sex as
the primary risk exposure.

� HIV strain variation is part of the
changing nature 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.

CIDPC Website:

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



Why Conduct HIV Strain
Surveillance?

The SDR program was initiated as an inte-
grated group of projects aimed at enhancing
the national surveillance of HIV. Through a
collaborative approach between the provinces
and the Public Health Agency of Canada
(PHAC), laboratory samples (serum from
treatment-naïve individuals with newly diag-
nosed HIV infection) and corresponding
epidemiologic data are sent from the provin-
cial health laboratories to PHAC for HIV strain
and drug resistance testing. The results are
then shared with provincial and other stake-
holders. One of the central goals of this pro-
gram is to conduct the systematic surveillance
of HIV subtypes 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
implications for the ability of diagnostic
tests to reliably detect circulating HIV
strains. The sentinel arm of the SDR
program, through the reference services
of the National HIV and Retrovirology
Laboratories, addresses this goal by
testing samples with unusual test
results. On the basis of 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 rele-
vant to the safety of the blood supply,
since the tests used for screening
donated blood should be able to detect
circulating HIV variants.

2. Inform Vaccine Development

It is important to know the distribution
of the viral subtypes and intra-subtype
variation to target vaccine development
and testing, since the efficacy and effec-
tiveness of vaccines may be subtype-
specific.8

3. Assess HIV Transmission Patterns

Although genetic analyses have been used
to assess the spread of HIV globally,
there is little consensus on whether dif-
ferences in HIV subtype affect sexual9-11

and maternal transmission rates.12-15 Some
studies note differences in the biological
properties of HIV-1 subtypes.11,14,16

Knowing the distribution of HIV variants
in Canada, along with corresponding
epidemiologic factors, will help to assess
the implications of any differences in
transmissibility. The public health impli-
cations of such findings, including pre-
vention and treatment strategies, are of
special interest.

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

Although the rate of HIV-related disease
progression is affected by many factors,
including host factors, evidence sug-
gests that the immunologic responses
may be less suppressed by HIV-2 than
by HIV-1;16-18 this needs to be clarified.
Whereas some studies suggest that
genetic subtypes play a role in disease
progression, other studies suggest the
reverse. Many of these studies are
reviewed by Tatt et al8 and Hu et al.19

Lastly, while recent evidence suggests
that currently available antiretroviral
drugs are equally effective against all
HIV subtypes, certain subtypes or
viruses from particular geographic
regions may have a higher propensity to
develop resistance against specific
antiretroviral drugs.20,21

Distribution of HIV-1 Subtypes in
Canada

� HIV-1 subtype A was first reported in 1995
from an individual of African origin.22

� HIV-2 was detected in Canada as early as
1988.23

� Results from the SDR program show that
while HIV-1 subtype B continues to pre-
dominate, 11.7% of the sampled popula-
tion (n = 2,759) were infected with non-B
subtypes (see Table 1 for subtype distribu-
tion).

Results from the SDR program suggest that a
significant proportion of individuals infected
with a non-B HIV-1 subtype are female (com-
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pared with males), are younger in age at ini-
tial diagnosis, are among those of African/
Caribbean background (compared with Cau-
casians and those of other ethnicities), and
reported heterosexual sex as their primary
risk factor (compared with male-to-male sex).

Comment

The introduction of 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, it will invari-
ably challenge existing diagnostic tests and
interpretation algorithms. Depending on the
impact that strains have on vaccine effective-
ness and efficacy, it may direct the course of
future vaccine research and testing. Further-
more, depending on future findings related to

strain-specific transmissibility, pathogenic-
ity, and treatment, HIV strain variation may
play a role in changing the nature of the HIV
epidemic in Canada. It is therefore important
to implement the systematic collection and
analysis of data related to strain surveillance
across Canada.
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Table 1. Distribution of HIV-1
subtypes in samples
submitted to the SDR
program

HIV-1
Subtype Frequency Percentage

B 2,437 88.3

C 180 6.5

A 47 1.7

AG 28 1.0

AE* 24 0.9

AD 13 0.5

D 12 0.4

BD 4 0.14

G 3 0.11

AB 2 0.07

BC 2 0.07

AC 1 0.04

B/AG 1 0.04

F 1 0.04

H 1 0.04

K 1 0.04

K/AE 1 0.04

K/AG 1 0.04

Total 2,759 100
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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 resis-
tance is presumably due to the transmission of a drug-
resistant variant of HIV-1 (primary drug resistance), is
less well understood; however, there is increasing evi-
dence to suggest that transmission of drug-resistant
strains of HIV is becoming more widespread in most
countries where HAART is used. Currently, there are 22
antiretroviral drugs that have been approved or are
soon to be approved for the treatment of HIV-1 infec-
tion in Canada. Drug resistance complicates the treat-
ment 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 a result of
a combination of virologic treatment failure and
incomplete viral suppression. 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 increasingly 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 individuals with newly diagnosed but untreated
infection is thought to be the result of the transmission
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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 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 8.6%.

� The overall prevalence of multi-
drug resistance to two or more
classes of antiretroviral drugs is
1.4%.

� Primary drug resistance has been
observed in both females and
males, across different age groups,
ethnicities, and exposure
categories, in HIV-1 subtype C and
recombinant subtype infections,
and among recent and established
HIV infections.

� The prevalence of primary drug
resistance is similar to what has been
observed in other countries where
highly active antiretroviral treatment
(HAART) is widely used.

CIDPC Website:

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



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

but, in general, little is known about
mutations associated with drug resistance in
non-B subtypes. Recent studies suggest that
genotypic differences between B and non-B
subtypes may lead to the identification 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 either.

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, the
increased number of treatment failures, and
continuing risk behaviour may result in
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.10 Since then, many reports of
transmission of drug-resistant HIV strains
have been published, and there is increasing
evidence to suggest 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 pri-
mary drug resistance and the variation of this
prevalence over time, geographic area, and
population risk group. The SDR program aims
to address these questions, and the resulting
information will help inform the development
of any guidelines for initial therapeutic regi-
mens and more effective HIV prevention
strategies, including the prevention of verti-
cal transmission.

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 reproduction,
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 treatment of HIV infection
fall into three classes: nucleoside reverse
transcriptase inhibitors (NRTIs), non-
nucleoside reverse transcriptase inhibitors
(NNRTIs), and protease inhibitors (PIs).

Most mutations are lethal or neutral and are
not associated with development of drug
resistance; however, under conditions in
which treatment does not completely inhibit
viral replication, virus with drug-resistant
mutations can develop and replicate, result-
ing in treatment failure. In general, it is theo-
retically possible for every single drug-
resistant mutation to be generated daily. For
some drugs (e.g. NNRTIs), a single mutation
is associated with a high level of drug
resistance to multiple drugs.

Methods to Identify Drug
Resistance

Genotypic tests identify mutations in the viral
genetic material through commercially
available probes for particular 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 identified.

Phenotypic tests determine the enzymatic
activity of viral genes or assess viral growth
in increasing concentrations of drugs. Resis-
tance is usually defined when the amount of
drug required to inhibit viral growth by 50%
is four 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.
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Note: Genotypic and phenotypic testing and
interpretation for patient care are evolving
fields that are extremely complex, requiring
expert input.

Summary of Key Studies on the
Prevalence of Primary Drug
Resistance

Table 1 illustrates results obtained from sev-
eral Canadian studies on primary drug resis-
tance. It is important to note that drawing
firm conclusions from inter-study compari-
sons is difficult because of differences in
study design, including study populations,
types of resistance testing used, and the spe-
cific mutations studied and 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 earlier.
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 zidovudine and
nevirapine or of multi-drug resistant HIV-1
has been reported in the United States and
France.16,17
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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
(%)

BC11 1996-1998 Mixed 423 1.9 1.9 0.2 3.5

QC12

1997-1999
IDU (26%)

81 20 6 9.9 -
Sexual (69%)

QC13

1997

Mixed

50
12 (NRTI)

5 ~5 -
0 (NNRTI)

1998 42
0 (NRTI)

0 0 -
6 (NNRTI)

1999 17
~18 (NRTI)

~18 ~12 -
~13 (NRTI)

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 -

ON14 1997-1999 MSM 23 13 - - -

BC, AB,
SK, MB,
ON, NS15

1997

Mixed

38 0 0 0 0

1998 84
3.4 (NRTI)

1.1 0 4.5
0 (NNRTI)

1999 280
5.9 (NRTI)

1.6 1.0 8.8
0.3 (NNRTI)

2000 411
3.9 (NRTI)

1.1 1.1 6.6
0.5 (NNRTI)

2001 315
4.6 (NRTI)

1.7 1.1 9.7
2.3 (NNRTI)

2002 145
1.2 (NRTI)

4.4 1.9 9.3
1.9 (NNRTI)

2003 215
3.3 (NRTI)

4.6 0.8 10.8
2.1 (NNRTI)

2004 556
3.3 (NRTI)

1.6 1.3 9.0
2.8 (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 = injecting drug use, 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

exposures*
Sample

size
RTIs**

%
PIs†
%

MDR‡
%

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 States18 1997-2001 Mixed 1,082
6.4 (NRTI)

1.9 1.3 8.3
1.7 (NNRTI)

United States19

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 States20 1996-96 Mixed 40
25 (NRTI)

2.5 2.5 25
0 (NNRTI)

United States21 - Youth 55
4.0 (NRTI)

5.5 2 18
15 (NNRTI)

Germany22 1996-1999 Mixed 64
6.3 (NRTI)

1.6 1.6 12.5
3.1 (NNRTI)

France23 1995-1998 Mixed 48 16.7 2.1 - -

France24 1999-2000 Mixed 251
7.6 (NRTI)

5.2 4.8 10
4.0 (NNRTI)

France25 2001-2002 Mixed 666
2.4 (NRTI)

1.2 7.2 11.3
0.3 (NNRTI)

France26 1999-2000 Male (82%) 249
8 (NRTI)

6 5 10
4 (NNRTI)

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

exposures*
Sample

size
RTIs**

%
PIs†
%

MDR‡
%

Total¶
%

France27

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)

Spain28 1996-1998 Mixed 16.2 6 4.4 -

Spain29
1997-1999 Mixed

(72% MSM)

31 16.1 9.7 0 25.8

2000-2001 21 0 4.8 0 4.8

Spain30 2004 Mixed 182
2.2 (NRTI)

0.5 - ~4
1.1 (NNRTI)

Spain31

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)

Switzerland32

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

Switzerland33 1999-2001 Mixed 200
6.5 (NRTI)

1 1.5 10
0.5 (NNRTI)

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

diagnosis
Risk

exposures*
Sample

size
RTIs**

%
PIs†
%

MDR‡
%

Total¶
%

Switzerland34 1999-2001 Mixed 220
8.6 (NRTI)

2.3 1.4 10.5
0.9 (NNRTI)

Netherlands35 1994-2002 MSM/IDU 100
10 (NRTI)

1 0 13
2 (NNRTI)

United
Kingdom36

1996-1997

Mixed

310
~7 (NRTI)

~1 ~8.5
~1 (NNRTI)

1998 340
~8 (NRTI)

~3 ~10
~2 (NNRTI)

1999 358
~10 (NRTI)

~2.5 ~11
~5 (NNRTI)

2000 457
~9 (NRTI)

~3.5 ~14
~5 (NNRTI)

2001 516
~9 (NRTI)

~4 ~13
~5 (NNRTI)

2002 520
~11.5 (NRTI)

~5 ~16
~6.5 (NNRTI)

2003 764
~7.5 (NRTI)

~3 ~12.5
~6 (NNRTI)

2004 1,185
~4 (NRTI)

~2.5 ~9
~4 (NNRTI)

United
Kingdom37 2004-2005 Mixed 180

3.3 (NRTI)
1.7 0.6 7.2

2.8 (NNRTI)

Italy38 1996-2001 Mixed 112
11.6 (NRTI)

2.7 1.8 16.1
3.6 (NNRTI)

Germany39 1999-2003 Mixed 49
12.2 (NRTI)

2 - 20.4
10.2 (NNRTI)

Europe/
Canada40

1987-1995

Mixed

69
5.8 (NRTI)

1.4 - 7.2
0 (NNRTI)

1996-1998 145
11.7 (NRTI)

1.4 - 13.1
0.1 (NNRTI)

1999-2003 224
11.2 (NRTI)

6.2 - 19.6
6.2 (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, persons infected with
drug-resistant variants of HIV may be at
increased risk of drug failure despite being
therapy-naïve. Surveillance of primary drug
resistance is needed not only to develop
guidelines for initial therapy but also to better
understand and prevent the transmission of
resistant HIV.
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%
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Table 2. Summary of key studies on HIV-1 primary drug resistance in the United
States and in Western Europe (continued)
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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
http://www.phac-aspc.gc.ca/publicat/haest-
tesvs/index.html. Hard copies may be
obtained through the Surveillance and Risk
Assessment Division, for which the address is
listed under the ‘Information to Readers of
HIV/AIDS Epi Updates’ section. A selected
number of acronyms and terms that may be
useful when reading HIV/AIDS Epi Updates
are listed below.

ACRONYMS

AIDS � Acquired Immunodeficiency
Syndrome

HIV � Human Immunodeficiency Virus

IDU � Injecting Drug Users

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 combination of these methods.

A cohort study is sometimes referred to as a
prospective or longitudinal study.

Co-Infection – having two infections at the
same time. For example, a person infected
with both HIV and hepatitis C (HCV), or HIV
and tuberculosis (TB), 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 person 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 investigators. 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.
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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 some-
times see person years reported as PY or py.
Person years is often used as the denomina-
tor in expressing incidence rate.

Population at Risk – The population at risk
represents those persons at risk of contract-
ing 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.

Rate – A rate is an expression of the frequency
with which an event occurs in a defined popu-
lation 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 – is an aspect of someone’s
behaviour or lifestyle, 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 – is a type of surveil-
lance activity in which specific facilities such
as offices of certain health care providers,
hospitals or clinics across a geographical
region are designated to collect data about a
disease, such as HIV infection. These data
are reported to a central database for analy-
sis 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 infection. 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
determined by testing blood rather than
saliva, urine, or sputum.

Surveillance – is the ongoing collection,
analysis and interpretation of data about a
disease such as HIV or about a health condi-
tion. 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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