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I ndigenous leaders in Canada are concerned that their young 
people are dying prematurely, particularly those involved in the 
child welfare system, those entrenched in substance use and 

those living with HIV or hepatitis C virus (HCV).1–3 The young Indigen
ous population is growing rapidly, and these lives must be fostered 
and realized, rather than ended prematurely.4 In British Columbia, 
the 2010 agestandardized mortality rate for Indigenous people with 
Status was 76.3 per 10 000, compared with 45.5 per 10 000 for other 
residents.5 Elevated mortality among urban Indigenous people has 
been observed for alcoholrelated deaths, vehicle crashes and infec
tious diseases, with disparities especially pronounced among young 
people aged 25–34 years.6 The deaths and disappearances of more 
than 1000 Indigenous women are the subject of a national inquiry.7,8

Elevated mortality among Indigenous people in Canada has 

historical roots in colonial policy.9,10 Colonization has involved 
forced displacement from traditional territories, epidemics, sys
temic violence and death.9,11 Between 1874 and 1996, more than 
150 000 Indigenous children were removed from their families and 
placed in residential schools.10,11 The system has been described as 
“cultural genocide,” involving physical, sexual and emotional 
abuse, as well as institutionalized neglect, medical experimenta
tion and devaluation of cultural identity.10,12,13 The Truth and Rec
onciliation Commission of Canada estimated that residential 
school students were 4 to 8 times more likely to die than Canadian 
schoolaged children in the general population,10 but also sug
gested that this was a substantial underestimate, given mass 
destruction of documents.10 Reports by the families of children 
who went missing highlight the degree of underestimation.14
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ABSTRACT
BACKGROUND: Young Indigenous people, 
particularly those involved in the child 
welfare system, those entrenched in sub
stance use and those living with HIV or 
hepatitis C, are dying prematurely. We 
report mortality rates among young 
Indigenous people who use drugs in Brit
ish Columbia and explore predictors of 
mortality over time. 

METHODS: We analyzed data collected 
every 6 months between 2003 and 2014 
by the Cedar Project, a prospective 
cohort study involving young Indigenous 
people who use illicit drugs in Vancouver 
and Prince George, BC. We calculated 
agestandardized mortality ratios using 

Indigenous and Canadian reference 
popu lations. We identified predictors of 
mortality using timedependent Cox pro
portional hazard regression.

RESULTS: Among 610 participants, 40 
died between 2003 and 2014, yielding a 
mortality rate of 670 per 100 000 
personyears. Young Indigenous people 
who used drugs were 12.9 (95% confi
dence interval [CI] 9.2–17.5) times more 
likely to die than all Canadians the 
same age and were 7.8 (95% CI 5.6–
10.6) times more likely to die than 
Indigenous people with Status in BC. 
Young women and those using drugs by 
injection were most affected. The lead

ing causes of death were overdose (n = 
15 [38%]), illness (n = 11 [28%]) and sui
cide (n = 5 [12%]). Predictors of mortal
ity included having hepatitis C at base
line (adjusted hazard ratio [HR] 2.76, 
95% CI 1.47–5.16), previous attempted 
suicide (adjusted HR 1.88, 95% CI 1.01–
3.50) and recent overdose (adjusted HR 
2.85, 95% CI 1.00–8.09).

INTERPRETATION: Young Indigenous 
people using drugs in BC are dying at an 
alarming rate, particularly young women 
and those using injection drugs. These 
deaths likely reflect complex intersec
tions of historical and presentday injus
tices, substance use and barriers to care.

VULNERABLE POPULATIONS
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As the residential school era came to a close, apprehension into 
the child welfare system escalated.10,15 Today, nearly 4% of In
digenous children in Canada are in care, compared with 0.3% of 
nonIndigenous children.16 Although less than 10% of children in 
BC are Indigenous, they account for 60% of those in care.1 Children 
in care in that province are 3.7 times more likely to die than other 
residents the same age, with suicide, homicide and infectious dis
ease among the leading causes of death.17 It has been suggested 
that the cumulative impact of the historical injustices outlined 
above has been elevated rates of substance use and addictions 
among young Indigenous people.10,18 However, there is a paucity of 
research addressing the risk factors associated with premature 
death, including overdose and suicide. In this study, we report 
mortality rates among young Indigenous people who use drugs in 
BC and explore predictors of mortality over time.

Methods

Study design
The Cedar Project is a cohort study involving 610 young Indigenous 
people who use injection and noninjection drugs in Vancouver and 
Prince George, BC, on Coast Salish and Lheidli T’enneh territories, 
respectively.19 Participants were recruited through referral by health 
care providers, community outreach or word of mouth, and were 
eligible if they selfidentified as Indigenous, were 14–30 years old, 
had smoked or injected drugs in the 30 days before enrolment (with 
confirmation by saliva screening) and provided informed consent. 
We defined “Indigenous” as referring to people who are descen
dants of the First Peoples of North America, including Métis, Aborigi
nal, First Nations, Inuit, and Status and nonStatus Indians. 

At enrolment, participants completed an intervieweradminis
tered questionnaire on sociodemographic characteristics, trauma, 
drug use and sexual vulnerability. Venous blood samples were 
tested for HIV and HCV. Trained nurses provided pre and posttest 
counselling. Participants were invited to return for test results and 
referrals to care. Staff worked to secure physical and emotional 
support, including traditional healing and drug treatment. Partici
pants returned every 6 months for followup. Honoraria were pro
vided for participation. 

Outcome measures
For deaths in the Cedar Project cohort between 2003 and 2014, we 
sought confirmation through the Coroners Service of British Colum
bia, BC’s Vital Statistics Agency, news reports and obituaries. 

Additional variables included age (years), sex (male/female), city 
(Prince George/Vancouver) and parental residential school atten
dance (yes/unsure/no). At baseline, participants were asked if they 
had ever (yes/no) been taken into foster care, been forced to have 
sex or been molested, been paid for sex, injected drugs, been incar
cerated, received methadone, attempted suicide, overdosed or 
received a mental health diagnosis. Additional baseline questions 
included age at initiation of drug use other than marijuana (years) 
and age at first injection (years). At each visit, participants were 
asked about the following experiences in the prior 6 months 
(yes/no): sex work, sexual assault, injection drug use, incarceration, 
suicide ideation, sleeping on the street and overdose.

Statistical analysis
We calculated crude mortality rates overall and by subgroups using 
persontime methods, and we calculated 95% confidence intervals 
(CIs) using the Poisson distribution. We calculated indirect standard
ized mortality ratios using Indigenous and Canadian reference 
popu lations. We ascertained agespecific mortality rates of Canad
ians, including Indigenous people, for 2008 (the midpoint of the 
study period) using Statistics Canada data compiled from compre
hensive populationlevel provincial and territorial vital statistics 
regis tries.20 We ascertained mortality rates for all Indigenous people 
with Status in BC from the report entitled First Nations Health and 
Well-Being: Interim Update, based on data from the BC Vital Statis
tics Agency and published by the Office of the Provincial Health Offi
cer of BC and the First Nations Health Authority.21 We censored the 
analyses on Aug. 31, 2014. We used timedependent Cox propor
tional hazard regression to identify predictors of mortality. 

Although the amount of missing information was small (6%), 
retaining only participants with complete observations resulted in a 
substantial reduction of the sample size (listwise deletion of 87% of 
observations). For multiple imputation, we used random k nearest
neighbour imputation with R package VIM. A total of 100 unique 
data sets were produced.22 We pooled parameter estimates for all 
imputed data sets for more accurate estimates than those with only 
one imputation.23 To avoid overfitting, we used purposeful selection 
to identify a subset of covariables to be included in the final model.24 
At the modelselection stage, we entered only those variables that 
were significant at a p value cutoff of 0.25 in the bivariable analysis. 
We performed forward and backward stepwise model selection 
using the Akaike information criterion, which does not depend on 
the use of p values, on each imputed data set. We included in the 
final model only those covariables appearing in at least half of the 
models from the imputed data sets.25,26 

We observed elevated mortality among women, and there
fore conducted a sensitivity analysis to assess changes in the 
final model with the forced inclusion of sex. 

Ethics approval
This study followed the TriCouncil Policy Statement: Ethical Con
duct for Research Involving Humans, with attention to chapter 9, 
which pertains to research involving Indigenous peoples. In
digenous collaborators and investigators, collectively known as 
the Cedar Project Partnership, governed the entire research pro
cess and approved this manuscript. The UBC Providence Health 
Care Research Ethics Board approved the study. Honouring par
ticipants who have passed away, through annual memorials with 
traditional foods and ceremony, remains a critical part of our cul
turally safe approach.

Results

Among the 610 participants, 293 (48.0%) were young women, and 
304 (49.8%) lived in Vancouver (Table 1). Substantial proportions 
of participants experienced being taken into care, childhood 
sexual abuse, incarceration, suicidal ideation, binge drug use and 
sex work. In total, 511 (83.8%) completed at least one followup, 
and we accumulated data for a total of 5967 personyears.
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Table 1 (part 1 of 2): Baseline characteristics of young Indigenous people who used illicit drugs

Characteristic

Sex; no. (%) of participants*

Men
n = 317

Women
n = 293

All
n = 610

Demographic      

City

    Vancouver 152 (47.9) 152 (51.9) 304 (49.8)

    Prince George 165 (52.1) 141 (48.1) 306 (50.2)

Age, yr, median (IQR) 23.8 (20.8–27.4) 23 (20.1–25.9) 23.5 (20.5–26.9)

Trauma      

Either parent attended residential school  n = 313  n = 290  n = 603

    Yes 146 (46.6) 133 (45.9) 279 (46.3)

    No 67 (21.4) 66 (22.8) 133 (22.0)

    Unsure 100 (31.9) 91 (31.4) 191 (31.7)

Ever removed from biological parents  n = 316  n = 293  n = 609

    Yes 193 (61.1) 201 (68.6) 394 (64.7)

    No 123 (38.9) 92 (31.4) 215 (35.3)

Childhood sexual abuse (≤ 15 yr) n = 311  n = 288  n = 599

    Yes 83 (26.7) 182 (63.2) 265 (44.2)

    No 228 (73.3) 106 (36.8) 334 (55.8)

Age at first sexual abuse,† yr, 
median (IQR)

6 (4.0–8.0) 6 (4.0–9.0) 6 (4.0–9.0)

Ever incarcerated  n = 315  n = 293  n = 608

    Yes 238 (75.6) 161 (54.9) 399 (65.6)

    No 77 (24.4) 132 (45.1) 209 (34.4)

Ever admitted to hospital for mental illness  n = 311  n = 288  n = 599

    Yes 50 (16.1) 60 (20.8) 110 (18.4)

    No 261 (83.9) 228 (79.2) 489 (81.6)

Ever diagnosed with mental illness n = 314   n = 293  n = 607

    Yes 104 (33.1) 77 (26.3) 181 (29.8)

    No 210 (66.9) 216 (73.7) 426 (70.2)

Ever thought about suicide n = 316  n = 293  n = 609

    Yes 167 (52.8) 155 (52.9) 322 (52.9)

    No 149 (47.2) 138 (47.1) 287 (47.1)

Ever attempted suicide n = 316  n = 293  n = 609

    Yes 100 (31.6) 124 (42.3) 224 (36.8)

    No 216 (68.4) 169 (57.7) 385 (63.2)

Substance use

Age at initiation of noninjection drug use, yr, 
median (IQR)

16 (14.0–19.0) 16.2 (14.0–18.0) 16 (14.0–18.0)

Ever injected n = 317  n = 293  n = 610

    Yes 148 (46.7) 190 (64.8) 338 (55.4)

    No 169 (53.3) 103 (35.2) 272 (44.6)

Age at first injection,‡ yr, median (IQR) 18 (16.0–22.0) 17 (15.0–20.0) 18 (15.0–21.0)

Ever overdosed  n = 315  n = 290  n = 605

    Yes 79 (25.1) 101 (34.8) 180 (29.8)

    No 236 (74.9) 189 (65.2) 425 (70.2)
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Between 2003 and 2014, our team identified 45 deaths. Of 
these, 43 were confirmed by the following means: reports from 
the BC Coroner’s Service (28 completed, 1 under investigation), 
death registrations from BC’s Vital Statistics Agency (n = 9), news 
reports (n = 3) and obituaries (n = 2). Two deaths remained 
unconfirmed and were rightcensored. Three of the confirmed 
deaths were censored because they occurred among recently 
recruited participants lacking longitudinal data. Therefore, 40 
deaths were included in the analysis.

Among the 40 participants who died, 26 (65%) were women 
(Table 2). The leading cause of death was overdose (n = 15), fol
lowed by illness (n = 11) and suicide (n = 5). Six participants 

(3 men, 3 women) died from HIV, HCV or HIV/HCV coinfection.
The overall mortality rate was 670 (95% CI 479–913) per 

100  000 personyears (Table 3). Among young women, the rate 
was 916 per 100 000 personyears and among young men, 447 
per 100 000 personyears. Among participants who used injection 
drugs, the rate was 986 per 100 000 personyears.

Compared with all Canadians the same age, young Indigenous 
people who used drugs were 12.9 (95% CI 9.2–17.5) times more 
likely to die. Young Indigenous women were 15.8 (95% CI 10.3–
23.2) times and young Indigenous men were 8.5 (95% CI 4.7–14.3) 
times more likely to die. Mortality among participants who used 
injection drugs was 18.4 (95% CI 12.6–25.9) times higher.

Table 1 (part 2 of 2): Baseline characteristics of young Indigenous people who used illicit drugs

Sex; no. (%) of participants*

Characteristic
Men
n = 317

Women
n = 293

All
n = 610

Binge injection drug use  n = 286  n = 265  n = 551

    Yes 25 (8.7) 33 (12.5) 58 (10.5)

    No 261 (91.3) 232 (87.5) 493 (89.5)

Binge noninjection drug use  n = 312  n = 290  n = 602

    Yes 166 (53.2) 144 (49.7) 310 (51.5)

    No 146 (46.8) 146 (50.3) 292 (48.5)

Daily or more injection of cocaine n = 317   n = 293  n = 610

    Yes 32 (10.1) 55 (18.8) 87 (14.3)

    No 285 (89.9) 238 (81.2) 523 (85.7)

Daily or more injection of crystal 
methamphetamine

 n = 317  n = 292  n = 609

    Yes 14 (4.4) 6 (2.1) 20 (3.3)

    No 303 (95.6) 286 (97.9) 589 (96.7)

Daily or more injection of opiates  n = 317  n = 293  n = 610

    Yes 26 (8.2) 84 (28.7) 110 (18.0)

    No 291 (91.8) 209 (71.3) 500 (82.0)

Ever received methadone treatment n = 317  n = 290  n = 607

    Yes 20 (6.3) 75 (25.9) 95 (15.7)

    No 297 (93.7) 215 (74.1) 512 (84.3)

Sexual vulnerability  

Ever been paid for sex  n = 242  n = 293  n = 535

    Yes 54 (22.3) 206 (70.3) 260 (48.6)

    No 188 (77.7) 87 (29.7) 275 (51.4)

HIV or HCV infection

HIV infection n = 314  n = 293  n = 607

    Yes 14 (4.5) 34 (11.6) 48 (7.9)

    No 300 (95.5) 259 (88.4) 559 (92.1)

HCV infection n = 308  n = 283  n = 591

    Yes 74 (24.0) 120 (42.4) 194 (32.8)

    No 234 (76.0) 163 (57.6) 397 (67.2)

Note: HCV = hepatitis C virus, IQR = interquartile range.
*Except where indicated otherwise.
†Among the subset of people who reported sexual abuse.
‡Among the subset of people who reported injection drug use.
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Compared with all Indigenous people with Status in BC, par
ticipants were 7.8 (95% CI 5.6–10.6) times more likely to die. 
Young women were 9.6 (95% CI 6.3–14.1) times and young men 
were 5.2 (95% CI 2.8–8.7) times more likely to die. Participants 
who used injection drugs were 11.1 (95% CI 7.6–15.7) times more 
likely to die.

In bivariable Cox regression analyses (Table 4), the factors 
associated with mortality were female sex, ever attempting sui
cide, ever having injected drugs, recent injection drug use, recent 
daily cocaine injection, recent daily opiate injection, recent over
dose and HCV infection. In the multivariable analysis (Table 5), 
factors that remained significantly associated with mortality 
were HCV infection at baseline, ever attempting suicide and 
recent overdose.

In the sensitivity analysis to assess changes in the final model 
with forced inclusion of the variable for sex, female sex was not 
significantly associated with mortality (HR 1.56, 95% CI 0.81–
3.03), and the results for other variables were similar to those in 
the original analysis. 

Interpretation

This study showed that young Indigenous people who use drugs 
in BC are dying at an alarming rate, particularly young women 
and those who use injection drugs. Living with HCV at baseline 
was the strongest predictor of mortality, and those living with 
HCV when they joined the study were nearly 3 times more likely 
to die than other participants. Previous Cedar Project research 
has identified relations between historical and lifetime traumas 
— including having a parent who attended residential school, 
child welfare involvement and sexual abuse — and HIV and hepa
titis C infection.19,27,28 In this study, 6 (15%) of the deaths were 
attributed to illnesses related to HCV, HIV or HIV/HCV co
infection, despite the participants being less than 40 years of age 
and living in a setting of universal health care. Left untreated, HIV 
and HCV contribute to illness and death. A recent study in Van
couver’s Downtown Eastside showed that hepatic fibrosis associ
ated with HCV infection was the strongest predictor of mortality, 
surpassing HIV.29 Despite these trends, young Indigenous people 
continue to face barriers to care, including racism and stigma.30 
Ensuring access to new HCV therapies is critical to preventing 
early death.

Overdose was the leading cause of death in this study. Sub
stance use may be a way to cope with trauma; however, it con
tributes to risk of overdose death.18,31 Furthermore, recent experi
ence of a nonfatal overdose was associated with a 3fold increase 
in the risk of death, which suggests that the period immediately 
after a nonfatal overdose may be a critical time for intervention. 
Recently, BC has declared a public health emergency because of 
a surge in overdoses related to the introduction of fentanyl and 
carfentanil into the drug supply, which has substantially 
increased the urgency of these measures.32 Taken together, these 

Table 2: Causes of death among young Indigenous people 
who use drugs in British Columbia, Canada (2003–2014)

Group; no. (%)

Cause of death
All

 n = 40
Women
 n = 26

Men 
n = 14

Overdose 15 (38) 11 (42) 4 (29)

Substance use 
(not overdose)

3 (8) 1 (4) 2 (14)

Suicide 5 (12) 4 (15) 1 (7)

Homicide 2 (5) 0 (0) 2 (14)

Illness 11 (28) 8* (31) 3 (21)

   HIVrelated 2 0 2

   HCVrelated 2 2 0

   HIV/HCV coinfection 2 1 1

Other 1 (2) 1 (4) 0 (0)

Unknown 3 (8) 1 (4) 2 (14)

Note: HCV = hepatitis C virus.
*Causes of deaths from illness not related to HIV or HCV  were cardiac conditions (n = 
2), chronic obstructive pulmonary disease (n = 1) and renal failure (n = 2).

Table 3: Mortality rates among young Indigenous people who use drugs

Variable All

Sex Injection drug use*

Women Men Yes No

Personyears of follow up 5967 2838 3129 3246 2721

Crude mortality rate, per 100 000 population per year 
(95% CI)

670 (479–913) 916 (598–1342) 447 (245–751) 986 (674–1392) 294 (127–579)

Standardized mortality ratio v. Canadian population 
(95% CI)†

12.9 (9.2–17.5) 15.8 (10.3–23.2) 8.5 (4.7–14.3) 18.4 (12.6–25.9) 4.6 (2.0–9.0)

Standardized mortality ratio v. Indigenous population 
(95% CI)‡

7.8 (5.6–10.6) 9.6 (6.3–14.1) 5.2 (2.8–8.7) 11.1 (7.6–15.7) 2.8 (1.2–5.5)

Note: CI = confidence interval.
*At baseline.
†Calculated using the Canadian population in 2008 as the reference group.
‡Calculated using the Indigenous population in British Columbia as the reference group.



RESEARCH

  CMAJ  |  NOVEMBER 6, 2017  |  VOLUME 189  |  ISSUE 44 E1357

findings highlight the pressing need for traumainformed harm 
reduction services and supports that prioritize culturally safe 
opportunities for healing.33

Deepseated pain affecting generations of young Indigenous 
people may also lead to rejection of life itself.34,35 It is possible that 
some of the overdoses observed were in fact suicides. Previous 
Cedar Project findings have shown that in as many as 35% of sui
cide attempts, the method was overdose, with young women 
more likely than men to use this method.34 In the current study, 
suicide by means other than overdose was the cause of death 
among 5 participants, including 4 young women. In addition, 
those who had ever attempted suicide at baseline were nearly 2 
times more likely to die. Suicide prevention must include a holistic 
approach to mental wellness that incorporates Indigenous ways of 
knowing, including ceremony, traditional languages and culture.36

In the current study, young women experienced mortality 
rates almost double those of young men. They were 9.6 times 
more likely to die than other Indigenous people, and 15.8 times 
more likely to die than all Canadians. In particular, young women 
were overrepresented among deaths by suicide (4/5 or 80%), 
overdose (11/15 or 73%) and illness (8/11 or 73%), compared 
with young men. However, sex was not significantly associated 
with mortality in our final model, which may show that sex per se 
is not biologically associated with mortality but rather that HCV, 
suicide and fatal overdose are highly gendered among Indige
nous people, as previously highlighted by the Cedar Project and 
others.27,37–39 It is essential that young Indigenous women who 
use drugs are meaningfully involved in the development of pro
grams to support their health and wellbeing, reduce drug
related harms and remove barriers to care.

Homicide accounted for 2 deaths in this study; both involved 
young men, consistent with higher rates of homicide among men 
than women.40 In 2014, 23% of homicides in Canada involved 
Indigenous victims, despite this group accounting for just 5% of 
the population.41 Indigenous men were 3 times more likely than 
Indigenous women to be victims of homicide, and 7 times more 
likely to experience homicide than nonIndigenous men.41 Homi
cide was not listed as a cause of death for any of the young women 
in our study, despite profound risks of violence and murder among 
Indigenous women.7,8 This may be a result of systemic bias in rul
ing out homicide. Families of Indigenous women whose deaths 
have been deemed suicides or overdoses continue to call into 
question official rulings that claim no evidence of foul play, urging 

Table 4: Unadjusted survival analysis of variables 
associated with death

Characteristic HR (95% CI)

Demographic

Sex, female 2.05 (1.07–3.92)

City, Vancouver 1.21 (0.65–2.25)

Age 1.05 (0.97– 1.13)

Trauma

Either parent attended residential school

    Yes 1.22 (0.54–2.73)

    Unsure 0.83 (0.33–2.08)

Ever removed from biological parents 0.73 (0.39–1.36)

Childhood sexual abuse 1.21 (0.65–2.24)

Age at first sexual abuse* 0.94 (0.83–1.06)

Ever attempted suicide 1.97 (1.06–3.66)

Ever incarcerated 1.82 (0.87–3.82)

Ever admitted to hospital for mental illness 1.19 (0.55–2.58)

Ever diagnosed with mental illness 1.65 (0.88–3.10)

Ever thought about suicide 1.71 (0.89–3.27)

Slept on the streets for ≥ 3 nights (recent) 0.67 (0.29–1.51)

Thought about suicide (recent) 0.78 (0.20–3.03)

Incarcerated (recent) 1.33 (0.68–2.63)

Substance use

Age at first noninjection drug use† 0.93 (0.84–1.02)

Ever injected 3.36 (1.55–7.29)

Age at first injection 0.96 (0.88–1.05)

Ever overdosed 1.46 (0.77–2.78)

Injection drug use (recent) 1.98 (1.04–3.77)

Binge injection drug use (recent) 2.52 (0.99–6.45)

Binge noninjection drug use (recent) 1.24 (0.60–2.54)

Alcohol binge (recent) 1.40 (0.62–3.17)

Daily or more injection of cocaine (recent) 2.81 (1.16–6.79)

Daily or more injection of crystal 
methamphetamine (recent)

1.15 (0.28–4.79)

Daily or more injection of opiates (recent) 2.41 (1.22–4.77)

Overdose (recent) 3.11 (1.10–8.79)

Ever methadone treatment 1.90 (0.93–3.89)

Methadone treatment (recent) 2.04 (0.90–4.62)

Sexual vulnerability

Ever been paid for sex 1.42 (0.76–2.63)

Sexual assault (recent) 1.91 (0.46–7.94)

Sex work (recent) 1.58 (0.74–3.40)

HIV or HCV infection

HIV infection 1.77 (0.84–3.73)

HCV infection 2.22 (1.16–4.26)

Note: CI = confidence interval, HCV = hepatitis C virus, HR = hazard ratio, “recent” = 
previous  6 mo. 
*Among the subset of people who reported sexual abuse.
†Among the subset of people who reported injection drug use. 

Table 5: Multivariable stepwise analysis of variables 
associated with death

Variable Adjusted HR* (95% CI)

HCV (at baseline) 2.76 (1.47–5.16)

Ever attempted suicide 1.88 (1.01–3.50)

Overdose in past 6 mo 2.85 (1.00– 8.09)

Age at first noninjection drug use 0.94 (0.86–1.03)

Note: CI = confidence interval,  HCV = hepatitis C virus, HR = hazard ratio.
*Each HR was adjusted  for the other variables in this table. 



RE
SE

AR
CH

E1358 CMAJ  |  NOVEMBER 6, 2017  |  VOLUME 189  |  ISSUE 44 

that their loved ones be included in the National Inquiry into Miss
ing and Murdered Indigenous Women and Girls.8,42,43

Our previous findings have identified associations between 
child welfare involvement and risk factors for death, including 
suicide attempt (adjusted odds ratio [OR] 1.4, 95% CI 1.0–2.1) 
and, among those who have injected drugs, overdose (adjusted 
OR 2.7, 95% CI 1.6–4.5).28 Among Cedar Project participants, 
childhood sexual abuse has also previously been found to be 
associated with attempted suicide (adjusted OR 1.91, 95% CI 
1.27–2.87),44 which was a predictor of death in this study. Lack of 
direct associations between historical and lifetime traumas and 
mortality in this analysis may be a result of insufficient statistical 
power or the fact that statistical association is not necessarily 
transitive. Although temporally distant from death, experiences 
of intergenerational and lifetime traumas may prompt harmful 
stress coping, including injection drug use and selfharm, result
ing in the proximal predictors of death observed in the current 
study.31 Our previous work indicates that we cannot discount 
these experiences in understanding the risk of death.

Our Indigenous governance reminds us that these deaths 
involve our relations2 and “carr[y] with them personal sorrow 
and family desolation that cannot be described statistically.”9 
Young people who use drugs, as well as their families, must have 
access to culturally safe resources to support healing and coping 
with grief.

Limitations
This study was subject to limitations. It may be that some deaths 
went undocumented, and the cause of death may have been 
misclassified in some cases. Because it is challenging to obtain a 
probabilistic sample, it is possible that our results are not fully 
generalizable. However, we know of no populationbased sam
ple of Indigenous young people who use drugs with which we 
could compare our findings. Any study of this hardtoreach 
popu lation would likely use sampling similar to what we used. 
With the exception of HIV and HCV infection, all variables were 
selfreported. Participants may have underreported experiences 
that were painful or stigmatizing. We cannot draw conclusions 
about causality. The small sample size lowered the likelihood of 
finding statistical significance and limited the number of covari
ables that could be adjusted for in multivariable models. Given 
that all participants in our cohort are Indigenous, we were 
unable to compare predictors of mortality by ethnicity (e.g., 
between Indigenous and nonIndigenous young people who use 
drugs). Despite these limitations, this study provides important 
epidemiologic evidence, not previously reported, regarding ele
vated mortality among young Indigenous people who use drugs. 

Conclusion
The death rates among young Indigenous people who use drugs 
reported in this study are appalling and must be viewed as a pub
lic health and human rights issue. In the time since this analysis 
was completed, an additional 25 young men and women in the 
Cedar Project cohort have passed away (as of September 2017). 
This study underscores that young Indigenous people who use 
drugs continue to be affected by historical and presentday injus

tices, substance use and barriers to care. Yet Indigenous tradi
tions, languages, culture and spirituality have survived and con
tinue to form the basis of resilience and resistance among young 
Indigenous people who use drugs.33,36 Traumainformed pro
grams that build on young people’s strengths and cultural identi
ties are critical to putting a stop to these untimely deaths.
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