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ABSTRACT

Background: Studies suggest that Aboriginal
people in Canada are over-represented among
people using injection drugs. The factors asso-
ciated with transitioning to the use of injec-
tion drugs among young Aboriginal people in
Canada are not well understood.

Methods: The Cedar Project is a prospective
cohort study (2003-2007) involving young
Aboriginal people in Vancouver and Prince
George, British Columbia, who use illicit drugs.
Participants’ venous blood samples were
tested for antibodies to HIV and the hepatitis
C virus, and drug use was confirmed using
saliva screens. The primary outcomes were use
of injection drugs at baseline and tranisition to
injection drug use in the six months before
each follow-up interview.

Results: Of 605 participants, 335 (55.4%)
reported using injection drugs at baseline.
Young people who used injection drugs
tended to be older than those who did not,
female and in a relationship. Participants who
injected drugs were also more likely than
those who did not to have been denied shelter
because of their drug use, to have been incar-

boriginal leadership in Canada is deeply
Aconcerned about substance use, more
specifically injection drug use and its
association with the spread of HIV and the
hepatitis C virus among Aboriginal young peo-
ple.*? Recent studies in Canada suggest that Abo-
riginal people are over-represented among peo-
ple who use injection drugs.** For Aboriginal
young people in Canada under the age of 24
years, injection drug use accounts for the major-
ity of infections with the hepatitis C virus (70%—
80%)°¢ and over half (59%) of HIV infections.”
Indigenous scholars have stated that research
on substance use within Aboriginal communi-
ties must consider the context of colonization,
including the intergenerational impacts of the
residential school and child welfare systems.®*
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cerated, to have a mental illness and to have
been involved in sex work. Transition to injec-
tion drug use occurred among 39 (14.4%) par-
ticipants, yielding a crude incidence rate of
19.8% and an incidence density of 11.5 partici-
pants per 100 person-years. In unadjusted
analysis, transition to injection drug use was
associated with being female (odds ratio [OR]
1.98, 95% confidence interval (Cl) 1.06-3.72),
involved in sex work (OR 3.35, 95% Cl 1.75-
6.40), having a history of sexually transmitted
infection (OR 2.01, 95% CI 1.07-3.78) and
using drugs with sex-work clients (OR 2.51,
95% Cl 1.19-5.32). In adjusted analysis, transi-
tion to injection drug use remained associated
with involvement in sex work (adjusted OR
3.94, 95% Cl 1.45-10.71).

Interpretation: The initiation rate for injec-
tion drug use of 11.5 participants per 100
person-years among participants in the Cedar
Project is distressing. Young Aboriginal wo-
men in our study were twice as likely to inject
drugs as men, and participants who injected
drugs at baseline were more than twice as
likely as those who did not to be involved in
sex work.

It is now well documented that Aboriginal chil-
dren experienced extensive psychological, sex-
ual, physical and emotional abuses within those
systems.2** As former students of residential
schools raise children and grandchildren, the
intergenerational effects of abuse and familial
fragmentation are evident in communities where
interpersonal violence and drug dependence are
pervasive.**

A priority for preventing infections with HIV
and hepatitis C among young Aboriginal people is
the development of programs and rights-based,
youth-informed*” policies aimed at preventing the
use of injection drugs. However, research to date
has not provided sufficient evidence to inform
such development.2** Concerns over this paucity
of information led to the launch of a two-city
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cohort study in 2003 to address HIV-related vul-
nerabilities among young Aboriginal people in
British Columbia — a unique study centred on at-
risk youth and supported by and partnered with
Aboriginal investigators and collaborators.

We report here baseline and longitudinal
data on the factors associated with injection
drug use and the transition to injection drug use
to inform the development of prevention pro-
grams and policies.

Methods

The Cedar Project is a prospective study of
young Aboriginal people who use drugs in Van-
couver and Prince George, BC. The methods
used in the Cedar Project study have been previ-
ously published in detail .z Briefly, young people
who self identify as Aboriginal were considered
to be the descendants of the First Nation Peoples
of North America, including Métis, Aboriginal,
First Nations, Inuit and status and nonstatus
Indians. Participants living primarily in the
downtown areas of both cities were recruited
through health care providers, street outreach
and word of mouth. Similar to other young “at-
risk” cohorts studied to explore the transmission
of blood-borne diseases, our eligibility criteria
included being between 14 and 30 years of age
and having smoked or injected illicit drugs,
other than marijuana, in the month before enrol-
ment.*# Drug use was confirmed using saliva
screens (Oral-screen, Avitar Onsite Diagnos-
tics). All participants met with an Aboriginal
study coordinator who explained procedures,
sought informed consent and confirmed eligibil-
ity. Participants completed a detailed question-
naire administered by an interviewer at enrol-
ment. The questionnaire was designed to elicit
information on sociodemographic characteris-
tics, patterns of drug use, sexual vulnerability
and use of services. At baseline and every six
months, participants completed private follow-
up interviews. Venous blood samples were
taken and tested for antibodies to HIV and the
hepatitis C virus at each visit. Participants were
offered pre- and post-test counselling with
trained nurses. They were requested, but not
required, to return for the results of their anti-
body tests. Each participant was given a $20 sti-
pend at each visit.

This study followed the guidelines provided in
the Tricouncil Policy Statement on ethical con-
duct for research involving human subjects, (par-
ticularly section 6.0, which pertains to research
involving Aboriginal participants) and the new
Canadian Institutes of Health Research guidelines
for research involving Aboriginal peoples.?? The
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study was approved by the University of British
Columbia and Providence Health Care Research
Ethics Board. Aboriginal collaborators were in-
volved in the conception, design and interpreta-
tion of the results of this analysis.

Outcome variables and covariates

The primary outcomes in this analysis were use
of injection drugs at baseline (yes or no) and
starting to use injection drugs in the six months
before each follow-up interview (yes or no). Par-
ticipants were asked at baseline “Have you ever
injected drugs?” In follow-up interviews, partici-
pants were asked “Have you injected for the first
time in the last year?”

The following fixed dichotomous baseline
covariates were used in the analysis: inter-
viewed in Vancouver; sex; identifying as gay,
lesbian, bisexual or two-spirited; having at least
one parent who had attended residential school;
ever having been placed into foster care; and
ever experiencing sexual abuse. Sexual abuse
was defined as any type of sexual activity into
which participants had either been forced or co -
erced (including childhood sexual abuse, mo-
lestation, rape and sexual assault). Nonfixed
(occurred in the past six months) covariates in-
cluded age, being in a relationship, ever having
lived on the streets for a period of three nights
or more, ever having been denied shelter be-
cause of drug use, ever having attempted sui-
cide, ever having been involved in sex work, a
history of sexually transmitted infection, ever
having been incarcerated overnight or longer,
presence of antibodies to HIV and the hepatitis
C virus, ever having smoked illicit drugs (mari-
juana, crack cocaine, opiates [heroin, morphine,
methadone, talwin or dilaudid] and metham-
phetamine) and inconsistent use of condoms
during insertive sex (vaginal, anal). Sexual
assault was defined as having experienced sex-
ual violence in the past six months. Sex work
was defined as receiving money, shelter, food
or drugs in exchange for sex.

Analysis

We analyzed the results of the baseline question-
naires from all participants (n = 605) at baseline
in 2003 and data from participants who reported
no history of injection drug use at baseline and
who returned for at least one of five follow-up
interviews (n = 197) up to 2007. We compared
the baseline categorical variables between partic-
ipants who reported a history of injection drug
use and participants who did not using Pearson
x test and Fisher exact tests when expected cell
values were less than five. We analyzed continu-
ous variables using the Wilcoxon rank-sum test
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Table 1: Characteristics and vulnerabilities of participants of the Cedar Project Study who reported
injection drug use at baseline and participants who did not
No. (%)*
Used injection drugs Never used injection drugs
Characteristic or vulnerability n =335 n=270 p value
Age at enrolment, yr, mean (SD) 24.6 (3.7) 22.2 (4.1) < 0.001
Interviewed in Vancouver n=335 n=270 0.15
175 (52.2) 125 (46.3)
Female sex n=335 n=270 < 0.001
189 (56.4) 103 (38.1)
Identifying as gay, lesbian, n=334 n=270 0.02
bisexual or two-spirited 46 (13.8) 21 (7.8)
In a relationship n=335 n =269 0.001
96 (28.7) 46 (17.1)
At least one parent attended n=332 n =269 0.03
residential school 167 (50.3) 111 (41.3)
Ever placed in foster care n =335 n=270 0.80
215 (64.2) 176 (65.2)
Ever experienced sexual abuse n =332 n =265 0.002
179 (53.9) 109 (41.1)
Sexual assault in the past 6 mo n=335 n=270 0.10
18 (5.4) 7 (2.6)
Lived on the street for > 3 nights n=333 n=269 0.01
239 (71.8) 168 (61.7)
Ever denied shelter because of n=335 n =269 < 0.001
drug use 113 (33.7) 50 (18.6)
Ever incarcerated overnight or n=334 n =147 < 0.001
longer 248 (74.3) 147 (54.4)
Ever attempted suicide n=2334 n=270 0.04
136 (40.7) 88 (32.6)
Ever practised self harm n=332 n=270 0.72
129 (38.9) 101 (37.4)
History of mental illness n=2334 n =268 0.05
112 (33.5) 70 (26.1)
Ever involved in sex work n=335 n =268 < 0.001
180 (70.0) 77 (30.0)
History of sexually transmitted n=335 n=270 < 0.001
infection 163 (48.7) 84 (31.1)
Smoked marijuana in the past n =335 n=270 0.03
6 mo 220 (65.7) 200 (74.1)
Smoked crack cocaine in the past n=335 n=270 0.81
6 mo 301 (89.9) 241 (89.3)
Smoked heroin in the past 6 mo n=335 n=270 < 0.001
107 (32.9) 33(12.2)
Smoked methamphetamine in the n=335 n=270 0.82
past 6 mo 105 (31.3) 87 (32.2)
Tried to access treatment for drug n=2334 n=270 0.06
abuse in the past 6 mo 59 (17.7) 33(12.2)
Treatment with methadone in the n =333 n =269 < 0.001
past 6 mo 32 (9.6) 2 (0.7)
Presence of antibodies to HCV n=311 n =257 < 0.001
181 (58.2) 8 (3.1)
Presence of antibodies to HIV n=2324 n =265 < 0.001
39 (12.0) 8(17.0)
Note: HCV = hepatitis C virus, SD = standard deviation.
*Unless otherwise indicated.
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and Student t test. We used logistic regression to
model odds ratios (ORs) for associations
between independent variables and the likeli-
hood of using injection drugs at baseline.

We calculated the cumulative incidence rate
for starting to use injection drugs using the
Kaplan—-Meier method. We defined time zero as
the date participants enrolled in the study. Partici-
pants who consistently reported throughout the
study period that they had never used injection
drugs were considered right censored at the time
of their most recent follow-up interview. We
used Cox proportional hazards regression with
time-dependent covariates to estimate hazard
ratios (HRs) for associations between time to
start of injection drug use and the study variables.
All reported p values are two-sided. All variables
that were significant at p = 0.05 were entered into
the multivariable logistic regression model.

Results

In total, 605 Aboriginal young people re-
sponded to the baseline questionnaire. The
median age of participants was 23 years, and
292 (48.3%) of the the participants were
women. At enrolment, 335 (55.4%) participants

Canada

Table 2: Unadjusted and adjusted associations with injection drug use at
baseline for 605 participants of the Cedar Project in British Columbia,

OR (95% CI)*

Identifying as gay, lesbian, bisexual
or two spirited

In a relationship

At least one parent attended
residential school

Ever experienced sexual abuse
Lived on the street for > 3 nights

Ever denied shelter because of drug
use

Ever incarcerated overnight or
longer

Ever attempted suicide
History of mental illness

Ever involved in sex work

1.89 (1.10-3.26)

1.95 (1.31-2.89)%
1.44 (1.04-1.99)

1.67 (1.20-2.32)
1.58 (1.12-2.22)
2.23 (1.52-3.27)t

2.41 (1.71-3.40)1

1.42 (1.02-1.99)
1.43 (1.00-2.04)8
2.89 (2.05-4.05)t

Variable Unadjusted Adjusted
Age 1.17 (1.12-1.22)t  1.18 (1.12-1.24)t
Female sex 2.10 (1.51-2.91)t 2.44 (1.48-4.01)t

1.34 (0.67-2.65)

1.69 (1.07-2.68)8§
1.27 (0.87-1.86)

0.77 (0.50-1.18)
0.97 (0.63-1.45)
1.59 (1.01-2.51)8§

2.95 (1.92-4.54)t

1.04 (0.69-1.57)
1.56 (1.01-2.41)8§
2.30 (1.43-3.69)+

Note: Cl = confidence interval, OR = odds ratio.

reference group.
tSignificant at p <0.001.
fSignificant at p <0.01.
§Significant at p < 0.05.

*OR < 1.00 shows an effect size that is protective for the exposed group; OR > 1.00 shows an
effect size that is higher among members of the exposed group than members of the
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reported a history of injection drug use. Table 1
compares the baseline characteristics and vul-
nerabilities between participants who had previ-
ously used injection drugs and those who had
not. Participants who had injected drugs were
older than participants who had not. Partici-
pants who had used injection drugs were also
more likely than nonusers to be women, to
identify as gay, lesbian, bisexual or two-spirited,
to be in a relationship, to have been sexually
abused, to have a parent who had attended resi-
dential school, to have lived on the street for
more than three nights, to have been denied
shelter because of drug use, to have been incar-
cerated, to have attempted suicide, to have a his-
tory of mental illness, to have had a sexually
transmitted infection, to have been involved in
sex work, to have smoked heroin in the past six
months and to have antibodies for HIV or the
hepatitis C virus. Participants who reported hav-
ing injected drugs were less likely to have
smoked marijuana in the previous six months
than participants who had not injected drugs.

Injection drug use at baseline

Table 2 shows the unadjusted and adjusted ORs,
95% confidence intervals (Cls) and p values for
the multivariable model. Associations with
injection drug use that reached statistical signifi-
cance included age (adjusted OR 1.18, 95% CI
1.12-1.24), being a woman (adjusted OR 2.44,
95% CIl 1.48-4.01), being in a relationship
(adjusted OR 1.69, 95% CI 1.07-2.68), having
been denied shelter because of drug use (ad-
justed OR 1.59, 95% CI 1.01-2.51), history of
incarceration (adjusted OR 2.95, 95% CI 1.92—
4.54) or mental illness (adjusted OR 1.56,
95%ClI 1.01-2.41) and ever having been in-
volved in sex work (adjusted OR 2.30, 95% ClI
1.43-3.69).

Transition to injection drug use
Of the 270 participants who reported no history
of injection drug use at baseline, 197 (73%)
attended at least one follow-up visit before July
2007. The 73 participants who were lost to
follow-up were similar to those who were fol-
lowed in terms of age, infection with HIV or
hepatitis C virus, relationship status, use of con-
doms, patterns of drug use, experiencing child-
hood sexual abuse and experiencing sexual as-
sault in the previous six months. However, those
participants lost to follow-up were less likely to
have been placed in foster care or to have a par-
ent who had attended residential school, and
they were marginally less likely to be involved
in sex work.

Of the 197 participants with follow-up informa-
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tion, 39 (18 men, 21 women) reported transition to
injection drug use. This information yielded a
crude incidence rate for injection drug use of
19.8% and an incidence density of 11.5 cases per
100 person-years (95% CI 8.2-17.5). The median
age at first injection among new users was 22.1
years (interquartile range 17.7-31.2 years).

Table 3 summarizes the results of our unad-
justed and adjusted Cox regression analyses. In
unadjusted analysis, factors associated with

transition to injection drug use were being a
woman (HR 1.98, 95% CI 1.06-3.72), involve-
ment in sex work in the past six months (HR
3.35, 95% CI 1.75-6.40), using drugs with sex
work clients in the past six months (HR 2.51,
95% ClI 1.19-5.32) and a history of sexually
transmitted infection in the past six months (HR
2.01, 95% CI 1.07-3.78). All variables signifi-
cant at p < 0.05 in unadjusted analysis were en-
tered into the adjusted model. After adjustment,

available

Table 3: Variables associated with the risk of transition to injection drug use (n = 39) among the 197
participants of the Cedar Project in British Columbia, Canada, for whom follow-up information was

Variable

HR (95% Cl)*

Unadjusted Adjusted

Interviewed in Prince George, BC

Female sex

Mean age at enrolment

Identifying as gay, lesbian, bisexual or two-spirited
At least one parent attended residential school
Ever placed in foster care

In a relationship during the past 6 mo

Ever experienced sexual abuse

Sexual assault in the past 6 mo

Lived on the street for > 3 nights

Ever denied shelter because of drug use

Ever incarcerated overnight or longer

Ever attempted suicide

Ever practised self harm

History of mental illness

Involved in sex work in the past 6 mo

Inconsistent use of condoms with casual partner in
the past 6 mo

Inconsistent use of condoms with regular partner in
the past 6 mo

Inconsistent use of condoms with clients in the past
6 mo

Use of drugs with clients in the past 6 mo

History of sexually transmitted infection in the past
6 mo

Smoked crack cocaine daily in the past 6 mo
Smoked heroin daily in the past 6 mo

Smoked methamphetamine daily in the past 6 mo
Ever received treatment for addiction

Tried to access treatment for addiction in the past
6 mo

Received treatment with methadone in the past 6 mo

0.99 (0.53-1.85) =

1.98 (1.06-3.72)t 1.03 (0.46-2.29)
1.03(0.96-1.11) =

1.97 (0.77-5.04) =
0.78(0.41-1.48) =

1.37 (0.67-2.81) =
0.62(0.30-1.31) =

1.24 (0.66-2.34) =
0.88(0.12-6.40) =

0.97 (0.51-1.83) =
0.95(0.42-2.15) =

0.87 (0.47-1.64) =
1.13(0.58-2.19) =

0.64 (0.32-1.28) =

1.30 (0.65-2.62) =
3.35(1.75-6.40)% 3.94 (1.45-10.71)%
0.96 (0.40-2.29) =

1.25(0.67-2.36) =

2.69 (0.64-11.29) =

2.51(1.19-5.32)8
2.01(1.07-3.78)t

0.64 (0.23-1.82)
1.72 (0.88-3.37)

1.69 (0.89-3.19) =
1.72 (0.53-5.59) =
1.22 (0.53-5.59) =
1.37 (0.70-2.66) =
1.20 (0.62-2.31) =

1.23(0.17-8.97) =

tSignificant at p < 0.05.
$Significant at p <0.001.
§Significant at p < 0.01.

Note: BC = British Columbia, Cl = confidence interval, HR = hazard ratio.
*HR < 1.00 shows an effect size that is protective for the exposed group; HR > 1.00 indicates an effect size that is higher among
members of the exposed group than members of the reference group.
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the only factor that remained associated with
transition to injection drugs was involvement in
sex work in the previous six months (adjusted
HR 3.94 [95% CI 1.45-10.71]). The results
were essentially unchanged when we conducted
a similar Cox regression analysis restricted to
female participants. The size of our sample pop-
ulation was not large enough to do a full sub-
analysis of men who had been involved in sex
work during the study period and had transi-
tioned to injection drug use (22.2% [4 out of 18
participants]). The Cox regression model re-
stricted to male participants was therefore un-
stable owing to the limited size of our sample.

Interpretation

In our study population, about 11 participants
per 100 person-years will transition to injection
drug use — a rate that is almost twice as high as
that found in the only other available longitudi-
nal study done in Canada investigating transition
to injection drug use among young people (6.8
per 100 person-years in Montréal, Quebec).?
Transition to injection drug use at a young age
not only increases the risk of contracting an
infectious disease, it also further entrenches the
young person in an increasingly dangerous street
life that often involves sex work, violence, pre-
dation and life-long addiction. Culturally safe
interventions to prevent young Aboriginal peo-
ple, especially young women, from starting to
use injection drugs and reduce harm are urgently
required.

Injection drug use greatly increases a person’s
risk for infection with hepatitis C virus and HIV,
as well as the potential for further traumatic
health outcomes among young Aboriginal peo-
ple.2® The hepatitis C virus is acquired rapidly,
often within two years of starting to use injection
drugs, and the risk for infection with HIV in-
creases with age.? Subsequently, the window of
opportunity to intervene after someone starts to
use injection drugs is small. As such, the prioriti-
zation of public health resources needs to be
toward the development of innovative preven-
tion programs that confront the interconnected
epidemics of sexual abuse, sex work, homeless-
ness, injection drug use and infection with hep-
atitis C virus and HIV among Aboriginal young
people.

Comparison with other studies

The prevalence of injection drug use at baseline
among participants of the Cedar Project (55.4%)
was higher than the rate found in two other co-
hort studies of young people surviving on the
streets of Vancouver (41.1%)%* and Montréal
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(44%).* Young Aboriginal women in our study
were twice as likely to inject drugs as their male
counterparts, and their rate of use was higher than
the rates seen in other comparable studies.** Par-
ticipants who injected drugs at baseline were
more than twice as likely to be involved in sex
work, and participants who were involved in sex
work had four times the risk of transitioning to
injection drug use. For young women fleeing sex-
ual abuse, it is possible that exchanging sex for
money, shelter or drugs provides a temporary
escape mechanism and is perceived as being
under the young woman’s control.%# Our results
highlight the multiple dimensions of risk for tran-
sitioning to injection drug use among young
Aboriginal women, which include vulnerability,
sexual abuse, sex work and addiction.**

Historical and sexual traumas may compel
young Aboriginal people to experiment with
injection drugs to numb feelings of shame and
isolation.® Many of the young people involved
in this study had been removed from the care of
their biological parents (55.0% [333 of 605 par-
ticipants]) and may be unaware of the intergen-
erational effects of the residential school system
on themselves, their families and their commu-
nities.®* The baseline finding that young Aborig-
inal people who use injection drugs were more
likely to have been incarcerated, to struggle with
mental health issues and to have been denied
shelter because of their drug use highlights the
need for public health to move beyond the crim-
inalization of young people who use illicit
drugs, particularly if one considers trauma as a
factor for the initiation of injection drugs. Pro-
viding young Aboriginal people with opportuni-
ties to learn about the role of historical trauma
in addiction is imperative.'** Many Aboriginal
AIDS and addiction services recognize the
importance of “culture as intervention” and sup-
port intervention programs that are founded
upon histories of resilience and resistance.*

Limitations

Attaining a probabilistic sample among young
people who use drugs is challenging. Our sam-
pling within the downtown areas of Vancouver
and Prince George may have under-represented
young Aboriginal people who remain outside of
these urban centres.?

A follow-up rate of 73% might initially
seem low, but it is actually remarkable given
the transient and marginalized nature of the
population involved in our study. Participants
lost to follow up did not differ at baseline from
those followed with respect to risk. However,
those lost to follow up were less likely to have
been placed in foster care, to have a parent who
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had attended a residential school or to be
involved in sex work. The absence of these par-
ticipants from our follow up could have inflated
the observed rate with which participants
started to use injection drugs.

Participants were given repeated opportuni-
ties for counselling before and after their HIV
tests, which might have lowered the rate of tran-
sition to injection drug use and other risks.

Because much of the data acquired in this
study was based on self-report, stigmatizing or
painful issues may have been under reported; if
so, our results would be biased toward the null
and the strength of associations might be greater
than we see here. We attempted to minimize any
reporting bias through the extensive training of
our Aboriginal interviewers, assurances of con-
fidentiality and availability of support services.

Considerable collinearity may exist between
the historical and behavioural variables. To-
gether with the relatively low number of transi-
tion events, this collinearity might have obscured
the associations with historical trauma that we
have reported.

Conclusion

This study documents an unacceptable number
of young, at-risk Aboriginal people transitioning
to injection drug use every year; however, there
are no prevention programs tailored specifically
to this population. Support for community-
based programs that address the potential for
drug dependence within the context of sexual
trauma should be prioritized to respond to the
dual epidemics of injection drug use and blood-
borne infection among Aboriginal people.**
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