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Abstract

Introduction: Several regions in Canada have recently experienced sharp increases in
opioid overdoses and related hospitalizations and deaths. This paper describes opioid-
related mortality and disability from opioid use disorder in Canada from 1990 to 2014
using data from the Global Burden of Disease (GBD) study.

Methods: We used data from the GBD study to describe temporal trends (1990-2014) in
opioid-related mortality and disability from opioid use disorder using common metrics:
disability-adjusted life years (DALY), deaths, years of life lost (YLL) and years lived with
disability (YLD). We also compared age-standardized YLL and DALY rates per 100000
population between Canada, the USA and other regions.

Results: The age-standardized opioid-related DALY rate in Canada was 355.5 per
100 000 population in 2014, which was higher than the global rate of 193.2, but lower
than the rate of 767.9 in the United States. Between 1990 and 2014, the age-standard-
ized opioid-related YLL rate in Canada increased by 142.2%, while globally this rate
decreased by 10.1%. In comparison with YLL, YLD accounted for a larger proportion of
the overall opioid-related burden across all age groups. Health loss was greater for
males than females, and highest among those aged 25 to 29 years.

Conclusion: The health burden associated with opioid-related mortality and disability
from opioid use disorder in Canada is significant and has increased dramatically from
1990 to 2014. These data point to a need for public health action including enhanced
monitoring of a range of opioid-related harms.

Keywords: opioids, substance use, health burden, DALY, dependence, mortality, years of
life lost, disability-adjusted life years, death, years lived with disability

Highlights

® Long-term national trends data on
opioid-related mortality and dis-
ability from opioid use disorder
have not been previously pre-
sented for Canada.

e From 1990 to 2014, the age-
standardized years-of-life-lost rate
due to opioid-related mortality
increased by 142.2%, compared to
a 10.1% global decrease.

e These estimates of the health bur-
den of disability and mortality
related to opioid use are likely an
underestimate. More work is needed
to capture the full range of health
and social consequences of opioid
use.

Introduction

Canada is experiencing a public health cri-
sis; significant and sharp increases in opi-
oid-related overdoses and mortality in
multiple regions over the last few years
have prompted federal, provincial/territo-
rial and municipal responses.!®* The most
recent count of apparent opioid-related
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mortality from national public health sur-
veillance was 2861 in 2016. If the current
trend continues, the number of opioid-
related deaths in 2017 is anticipated to be
greater than 4000.> While information on
opioid-related mortality is available through
vital registration data and more recently
through public health surveillance, no
consistent national data are available on
the overall burden of health loss associ-
ated with opioid use.*”

The Canadian Tobacco, Alcohol and Drugs
Survey, which reports biennially on
national drug-related behaviour, does not
include information on all opioids, and
prevalence or frequency information does
not support a full understanding of the
health burden associated with drug con-
sumption. For example, in 2015, 2% of
respondents reported using psychoactive
substances, including cocaine or crack,
ecstasy, speed or methamphetamines, hal-
lucinogens or heroin,® but this does not
include other forms of opioids. Of those
reporting taking prescription opioids, 2%
reported abusing them, which represents
about 0.3% of Canadians aged 15 years
and older.® However, survey sources of
data on illegal drug use likely provide
underestimates of the true magnitude of
the issue because of respondents’ con-
cerns around reporting drug use and the
associated stigma.’ In addition, household
survey methods do not reach some of the
populations who may be more likely to
use substances. This is particularly impor-
tant when measuring the health burden
disproportionately present in socially dis-
advantaged groups, such as people experi-
encing homelessness.!” Based on other
sources of data, the number of people
using heroin, fentanyl and other synthetic
opioids is steadily rising, representing a
shift from prescription to non-prescription
opioid use.*® Apart from the direct health
impacts of opioid use, including deaths
and overdoses, other health and social
harms related to opioid use include
increased risk of chronic and infectious
diseases and a higher risk of family prob-
lems, self-harm, problems at work and
school, and contact with the criminal jus-
tice system.®> 113

The Global Burden of Disease (GBD)
study is an international collaborative
effort to systematically quantify health
loss due to more than 300 diseases, inju-
ries and risk factors in 195 countries from
1990 to 2016.! In this paper, we use the
GBD framework to quantify the health
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burden of opioid-related mortality and
disability from opioid use disorder in
Canada from 1990 to 2014 to allow com-
parisons across time and regions. The pur-
pose of this paper is to describe the
burden of opioid-related mortality and
disability from opioid use disorder in
Canada over the last quarter century,
through the lens of the GBD study, by sex
and by age. A secondary goal is to com-
pare levels and trends in Canada with
those in the United States of America
(USA) and those in GBD study super-
regions (i.e. Southeast Asia, East Asia and
Oceania; Central Europe, Eastern Europe
and Central Asia; High Income; Latin
America and Caribbean; North Africa and
Middle East; South Asia; and Sub-Saharan
Africa). "

Methods

The GBD 2016 estimates and analyses
adhere to the Guidelines for Accurate and
Transparent Health Estimates Reporting
(GATHER)." Comprehensive details on
the GBD methodology are available in the
2016 GBD capstone papers,'*'®7 and
Degenhardt et al. (2014) '8 provide further
details on GBD methods related to the
modelling of opioid-related mortality and
disability from opioid use disorder. All
GBD results can be accessed online
through the GBD Data Visualization Hub
(https://vizhub.healthdata.org/gbd
-compare/).

Data sources

The GBD study identifies data through
comprehensive systematic reviews of pub-
lished and grey literature and through
environmental scans of national and sub-
national data sources.'”?* The full list of
data sources used to model Canadian GBD
estimates can be found at http://ghdx.
healthdata.org/geography/canada.

Estimation of mortality and years of life
lost

Opioid-related mortality estimates were
modelled using the Cause of Death
Ensemble modelling (CODEm) statistical
package. CODEm uses the best available
data to model consistent estimates by
using ensemble models of various tech-
niques (linear mixed effects models, spa-
tial-temporal models and Gaussian process
regression) that incorporate temporal trends
of the estimate.?

The GBD study undertakes a standard
process to ensure that international data
are comparable and to correct for “gar-
bage codes” (i.e. deaths that are coded to
causes that cannot cause death or are
intermediate causes of death). Because of
the low number of deaths due to opioid
dependence (International Classification
of Diseases [ICD-10] code F11), it is diffi-
cult to obtain internally consistent models
that capture all mortality associated with
opioid use. As a result, deaths due to acci-
dental poisoning from narcotics were
reclassified as deaths associated with opi-
oid use, thereby collapsing ICD-10 Codes
X42 and FI11 into a single category (as
described by Degenhardt et al., 2014'9).
Because not all jurisdictions capture
detailed information about the specific
drugs associated with drug-related deaths,
the higher-level category—mortality due
to drug use disorders—was modelled first.
When data on specific drug-related deaths
were available, such as in Canada, these
data were used to distribute deaths
between different types of drug-related
deaths. When data on specific drug deaths
were not available, other methods were
used to proportionally distribute drug-
related deaths between each drug included
in the GBD framework.!* Garbage codes,
including unintentional poisoning by
exposure to other and unspecified drugs
(ICD-10 X44), are redistributed propor-
tionally to specific drugs as described in
the GBD causes of death capstone paper.'
We did not distinguish between prescrip-
tion and non-prescription opioid use in
relation to opioid mortality.

Mortality estimates were then combined
with time-invariant world standard life
expectancy tables to calculate years of life
lost (YLL), describing the number of years
lost to premature mortality. The GBD
study takes changes to the ICD into
account by recalculating all estimates with
each annual iteration and accommodating
annual changes in methodology. The 2016
iteration of the GBD study incorporated
Canadian mortality data up to 2012, as
reported to the World Health Organization
by Statistics Canada. As a result, we report
GBD estimates up to 2014 because after
this point, the modelled estimates do not
reflect the recent, large increases in opi-
oid-related mortality.

We also present crude mortality data from
2000 to 2014 using Canadian vital statis-
tics (from CANSIM; Canadian Socio-
Economic Information Management System),
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incorporating ICD-10 codes X42 (Accidental
poisoning due to narcotics and hallucino-
gens)” and F11 (Mental disorders due to
the use of opioids).** We extracted deaths
associated with these codes and combined
them into a single category—deaths
related to opioid use—in order to provide
data consistent with the presentation of
the GBD opioid-related mortality data.
Age-standardized rates were calculated
using the GBD world standard population.
While more recent vital statistics data for
Canada are available, we have reported
these to correspond with the date range of
GBD estimates that we are reporting.

Estimation of years lived with disability

To estimate the prevalence of opioid use
disorder in order to calculate the associ-
ated disability, we defined opioid use dis-
order in accordance with the Diagnostic
and Statistical Manual of Mental Disorders
(DSM-IV-TR; code 304.00)% and the ICD-10
(code F11.2)* diagnostic criteria (as
described by Degenhardt et al., 2014'9).
This case definition means that people
experiencing morbidity associated with
opioid use, but not opioid dependence,
are excluded in our disability estimates.

Prevalence estimates for opioid use disor-
der were calculated using the Disease
Modelling - Meta-Regression II (DisMod-MR
II) software, which implements Bayesian
meta-regression techniques to obtain inter-
nally consistent estimates.”’ Obtaining
accurate estimates of illegal drug use prev-
alence remains a major challenge because
of the associated stigma and difficulties
with accessing marginalized populations.
As a result, indirect estimates of preva-
lence, based on methods such as the mul-
tiplier methods, capture-recapture and
back-projection estimates, were preferred
over direct sources such as surveys.?® The
modelled High Income North America
(i.e. Canada, USA and Greenland) esti-
mates are based on 27 prevalence studies
and two studies on remission.!®

To provide a more global sample, the GBD
study developed disability weights using
community-based surveys conducted in
five countries and open-access Internet-
based surveys.?° Epidemiological data
from a US national study were used to
adjust each disability weight by severity,*
and microsimulation methods were used
to account for comorbidity.!® After all cor-
rections, the disability weight for opioid
use disorder was set by the GBD study at
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0.50 (95% uncertainty interval [UI]: 0.33-
0.69) on a scale from 0 (no disability) to
1.0 (severe disability).!® Final prevalence
estimates were multiplied by their corre-
sponding disability weights to obtain YLD,
described as the number of years that
individuals lived with disability.

Disability-adjusted life years

DALYs were calculated as the sum of YLL
and YLD, representing the overall burden
of opioid-related mortality and disability
from opioid use disorder.

Age-standardized rates for DALY were cal-
culated using the GBD, time-invariant,
world standard population. Crude (all-
age) and age-standardized analyses are
presented, and trend analyses use age-
standardized estimates. Analyses were
conducted for both sexes together and by
sex. YLL and DALY are also presented for
the USA and each of the seven GBD
super-regions.

Uncertainty intervals

Uncertainty intervals (Uls) were estab-
lished by running 1000 draws and identi-
fying the 2.5th and 97.5th percentiles for
each estimate. The level of uncertainty is
related to the quality of the available data
and the data coverage. Narrow Uls indi-
cate high certainty in the estimate,
whereas wide UIs indicate low certainty in
the estimate.

Results

General results and international
comparisons

In 2014, there were 131057.8 (95% UL
104713.8-159793.1) crude DALYs from
opioid-related mortality and disability
from opioid use disorder. Of these,
80893.3 (63579.9-100891.3) were among
males and 50164.5 (37340.4-62727.8)
among females (data not shown).

The age-standardized DALY rate for
Canadian males and females combined
was 355.5 per 100000 population (95%
Ul: 280.8-436.3), a burden associated
with opioid-related mortality and disabil-
ity from opioid use disorder that was sig-
nificantly higher than the global rate of
193.2 (147.5-232.5; Table 1). The burden
of opioid-related mortality and disability
from opioid use disorder in 2014 was con-
centrated in the High Income region

(which includes Canada and the USA);
North Africa and the Middle East; and the
Central Europe, Eastern Europe and
Central Asia regions (see Figure 1). The
USA demonstrates the largest rates of opi-
oid burden for both males (968.6 DALYs
per 100000; 95% UI: 746.6-1167.2) and
females (565.7 DALYs per 100000; 95%
Ul: 435.2-684.3), more than double the
burden estimated in Canada in 2014.

Age-standardized opioid-related mortality
rates increased substantially among males,
from 1.3 per 100000 (95% UI: 1.0-1.7) in
1990 to 3.1 (2.3-4.1) in 2014, whereas
rates among females rose from 0.5 (0.4-
0.7) to 1.3 (1.0-1.8) between 1990 and
2014 (Figure 2). The crude opioid-related
mortality count increased from 201.1 per
100000 (157.0-271.9) in 1990 to 606.6
(454.3-805.6) in 2014 among males, and
from 76.7 (59.9-105.6) in 1990 to 279.2
(210.9-361.7) in 2014 among females. For
the most part, observed Canadian data
from vital statistics fall within the GBD
estimates of 95% Uls. However, in 2011,
the observed data for males surpassed the
GBD modelled estimates, and this trend
continued through the rest of the time
series.

The age-standardized YLL rate for Canadians
(both sexes combined) was 103.1 per
100000 (95% UIL: 83.5-129.9) (Table 2).
This rate was much higher among males
(146.3; 109.6-195.9) than among females
(59.8; 45.1-79.4). Figure 2 highlights the
increasing trends in YLL and YLD for both
males and females, which together dem-
onstrate a slow but steady increase from
1990 to 2014, resulting in large overall per-
centage increases. The increase is greater
in YLL, reflecting the impact of an increas-
ing number of deaths at younger ages. For
both sexes, the YLL rate in Canada
increased by 142.2% between 1990 and
2014, with a 28.2% increase between 2004
and 2014. In contrast, the global YLL rate
decreased by 10.1% from 1990 to 2014,
with an 8.6% decrease between 2004 and
2014 (Table 2).

Figure 3 shows the age distribution of
DALYs as the sum of YLL and YLD, for
males and females, as rates per 100000
population and counts. The DALY rate
among infants is low because of the small
number of deaths contributing a relatively
higher number of YLL in this age group.
This is consistent with vital statistics data
for this age group, which show a small
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TABLE 1

Age-standardized DALY rates for opioid-related mortality and disability from opioid use disorder, 2014, and per cent change of these
age-standardized DALY rates, 1990-2014 and 2004-2014, total and by sex, for Canada, the USA, worldwide and by Global Burden of

Disease super-regions

Total Females Males
Per cent Per cent Per cent Per cent Per cent Per cent
DALY changein changein | DALY change change DALY changein  change in
Region rate per age—stan— age—stan— rate per age-stan- age—stan— rate per age-stan- age-stan-
100000  95% Ul dardized dardized |100000 95% Ul dardized dardized | 100000  95% Ul dardized dardized
popula- rates rates | popula- rates rates popula- rates rates
tion 1990-2014 2004-2014 | tion 1990-2014 2004-2014 | tion 1990-2014 2004-2014
(%) (%) (%) (%) (%) (%)
Canada 3555 280.8-4363  54.7 148 2705 202.0-3435  42.8 15.1 4407 342.1-5547  63.0 14.8
USA 767.9 612.3-915.7  47.5 18.1 565.7 43526843 418 18.2 968.6 7466-11672  50.1 17.9
Global 193.2 147.5-232.5 4.4 —09 1365 102.7-166.1  —7.2 -0.9 2492 192.0-299.4  -3.0 -1.9
Southeast Asia,
EastAsiaand 1450 111.5-176.1 —27.9 80 1084 8321331 -33.0 GG 1812 13842173 -24.5 -89
Oceania
Central Europe,
Eastern Europe )98 ¢ 3548 3445 -89 ~182 1514 119.9-1792 109 -163 4520 3857-5224 -89 -19.1
and Central
Asia
High Income* 3466 274.9-417.1 363 144 2523 193.6-3042  34.9 15.6 440.1 347.8-5303  36.6 13.5
BHATEE  peg emmgnes  aE 3.8 889 64.7-113.1  10.0 45 1446 109.9-1792 159 32
and Caribbean
North Africa
and Middle 3307 234.1-4140  13.5 00 2168 153.2-2888 84 3.2 4380 310.5-5349 153 -18
East
South Asia 147.8 107.6-1856  13.0 102 1118 804-1416 134 9.1 1822 1334-230.1 134 11.1
i?rt:'csaaha”’" 1365 102.3-1682 7.9 56 932 67.3-1208 —10.5 -86  180.8 139.6-2182 6.6 -39

Abbreviations: DALY, disability-adjusted life years; Ul, uncertainty interval.
2 High Income super-region: High Income North America, Australasia, High Income Asia Pacific, Western Europe, Southern Latin America.

and variable number of deaths due to
accidental narcotic poisoning each year.*
The highest number of DALY total counts
and highest DALY age-standardized rates
are among males in their 20s, whereas
those aged 65 years and over contribute a
relatively small number of opioid-related
DALY overall. YLD contribute the greatest
proportion of DALY in all age categories
except the neonatal period; however, this
proportion varies by age group. There is a
relatively higher contribution of YLD to
DALY among those aged 70 years and
over, compared to younger age groups,
and YLD contribute a relatively higher
proportion to DALY among younger females,
compared to younger men.

Discussion

Estimates from the GBD study demon-
strate that the health burden associated
with opioid-related mortality and disabil-
ity from opioid use disorder in Canada is
significant and has increased from 1990 to
2014. The 142% increase in YLLs and
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63% increase in DALYs from 1990 to 2014
demonstrate a slowly developing epidemic
of opioid-related harms over a quarter of a
century.

The Special Advisory Committee on the
Epidemic of Opioid Overdose reported
2861 apparent opioid-related deaths in
2016 in Canada.? While not directly com-
parable because of the differences in case
definitions, this nevertheless indicates a
recent, rapid acceleration of this public
health problem. Patterns observed in the
USA may foreshadow what is to come for
Canada, as the vital statistics data used to
model estimates in the USA are current to
2015. Early patterns of opioid-related mor-
tality seen in the USA have been observed
in Canada, albeit later.

The burden of opioid-related health loss
in Canada disproportionately affects
males. The estimated prevalence of opioid
use disorder and the DALY rate in males is
1.6 times that in females; their death rate,
2.3 times; their YLD rate, 1.3 times; and

their YLL rate, almost 2.5 times. There is a
need to understand what drives these sex
differences and how interventions can
address health inequity. Similarly, opioid-
related harms are disproportionately higher
among young adults, which could have
lasting repercussions throughout the life
course. The nature of opioid-related dis-
ability and mortality varies according to
age group.** While deaths in younger age
groups likely reflect a higher proportion of
non-prescription opioid use, mortality in
the older age groups may reflect a signifi-
cant proportion of opioid toxicity.?

It is important to note that while the
trends from 1990 to 2014 show large
increases in opioid-related mortality and
disability from opioid use disorder, these
estimates are almost certainly conserva-
tive and underestimate the true burden of
opioid use in Canada. When calculating
prevalence, used to estimate YLD and
DALY, only opioid use disorder is cap-
tured. Not all opioid use in the population
meets the criteria for opioid use disorder,
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FIGURE 1

Disability-adjusted life year rate per 100 000 population for opioid-related mortality and disability from opioid use disorder,

both sexes combined, 2014, by country
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Abbreviations: ATG, Antigua and Barbuda; BRB, Barbados; COM, Comoros; DMA, Dominica; E Med., Eastern Mediterranean; FJ1, Fiji; FSM, Micronesia; GRD, Grenada; KIR, Kiribati; LCA, Saint
Lucia; MDV, Maldives; MHL, Marshall Islands; MLT, Malta; MUS, Mauritius; SGP, Singapore; SLB, Solomon Islands; SYC, Seychelles; TLS, Timor-Leste; TON, Tonga; TTO, Trinidad and Tobago; VCT,

Saint Vincent and the Grenadines; VUT, Vanuatu; WSM, Samoa.

yet all levels of non-prescription opioid
use have the potential to cause harm and
disability. Including use that does not
meet the criteria for disorder would pro-
vide a more comprehensive picture of the
true burden of opioid use in Canada. As
noted in the methods section of this paper,
the 2016 iteration of the GBD calculated
estimates using 2012 Canadian vital statis-
tics data. Given that vital statistics data
for 2013 and 2014 show an increasing
trend in opioid-related mortality, based on
public health surveillance, we anticipate
that the number of opioid-related deaths
will be significantly higher in 2016 and
2017 in Canada.? When the GBD process
is able to capture this increase, deaths,
YLD, YLL and DALY will be higher than
the estimates for 2014, which are the
focus of this paper.

Strengths and limitations

The strengths of this study include the rig-
orous approach to modelling estimates
used to quantify health loss associated
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with opioid use in a manner that is com-
parable across time, across causes and
between countries. This paper provides a
more comprehensive account of the health
burden associated with opioid-related
mortality and disability from opioid use
disorder in Canada than previously pub-
lished results.>3*

However, along with this comparability
come limitations. The data presented here
have been truncated at 2014 in order to
align with the date range of the estimates
we report from the GBD, as explained in
the previous section. The GBD produces
estimates through a modelling process
that includes standardizing across coun-
tries and recoding some causes of death
that are known to be unreliable. As such,
some GBD estimates may not be fully
aligned with the observed data for
Canada. Nonetheless, these estimates pro-
vide a more robust picture of health loss
due to opioid use in Canada, including
temporal trends. Comparison of the GBD
estimates and observed data from 2000 to

2014 indicate high concordance once cat-
egories of deaths are collapsed in a consis-
tent fashion. Deaths due to opioid use
disorder, which are relatively rare in
Canada (observed deaths between 2000
and 2014 ranged from 1 to 13), were com-
bined with deaths due to accidental poi-
soning by narcotics and other hallucinogens
to create total deaths due to opioid use.
This approach may overestimate deaths
related to opioid use due to the inclusion
of “other hallucinogens” in ICD code X42.
However, this is likely to be small because
of the low toxicity of hallucinogens.®
Furthermore, some deaths recorded as
accidental poisoning may, in fact, have
been intentional poisonings, thus repre-
senting deaths by suicide.?** The full pic-
ture of deaths related to opioid use needs
to be considered when understanding pat-
terns of opioid-related harms, including
those attributed to opioid use disorder and
unintentional and intentional poisonings.

Because only disability associated with
opioid use disorder was estimated, these

Vol 38, No 6, June 2018




FIGURE 2
(a) Age-standardized opioid-related mortality rates per 100 000 population, males and females, 1990-2014, global and Canada;
(b) crude mortality counts, modelled Global Burden of Disease and Vital Statistics data, males and females, 1990-2014, Canada; and
(c) age-standardized YLL and YLD rates, males and females, 1990-2014, Canada
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Note: Vertical bars represent the 95% uncertainty intervals.
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TABLE 2

Age-standardized YLL rates for opioid-related deaths and prevalence of opioid dependence, 2014, and per cent change of age-standardized
YLL rates from 1990-2014 and 2004-2014, total and by sex, for Canada, the USA, globally and by Global Burden of Disease super-region

Per cent change in
Total Females Males (total) age-standard-
. ized YLL rates (%)
Region
YLL rate Py YLL rate Py YLL rate prevy
per  95%UI "V 95% UI| per  95% Ul | o¥ 95% Ul | per 95% Ul | o 95% UI [1990-2014 2004-2014
100 000 100 000 100 000
Canada 103.1 835-1299 07 0.6-08 598 451-794 0.5 0507 1463 109.6-1959 0.8 0.7-09 1422 28.2
USA 2650 123.2-2945 13 1.2-15 1642 67.0-185.0 1.1 09-1.2 364.6 1453-409.7 17 15-1.8 3432 486
Global 476 398510 04 03-04 236 189256 03 0203 712 578795 04 0405 —10.1 -86
Southeast
Asia, EastAsia 359 30.5486 03 02-03 207 155248 02 02-03 508 404762 03 03-04 —439 -122
and Oceania
Central Europe,
:;fjtecr:nﬂ';["pe 150.8 129.7-179.1 04 03-0.4 484 409-624 03 0203 2573 2150-3094 05 0506 -83 -25.7
Asia
High Income* 107.5 60.0-116.5 0.6 0.6-0.7 61.6 31.J-67.7 0.5 0.4-05 152.8 777-167.1 08 0.7-0.8 1478 32.5
Latin America
and Carib- 199 178246 02 0203 91 82112 02 0202 308 27.0-397 03 0203 433 6.2
bean
North Africa
and Middle 413 301495 07 0609 130 92-162 05 0406 680 469824 09 0811 185 -11.9
East
South Asia 203 17.2-242 03 03-04 111 88137 02 0203 291 227369 04 03-04 6.0 -39
/S\‘#’i'éahm" 305 242377 03 0203 106 89-13.7 02 0203 507 362651 03 0304 —21.1 -16.6

Abbreviations: YLL, years of life lost; Ul, uncertainty interval.

2 High Income super-region: High Income North America, Australasia, High Income Asia Pacific, Western Europe, Southern Latin America.

analyses do not take into account disabil-
ity associated with other forms of use,
such as acute opioid intoxication or harm-
ful use that does not meet the criteria for
disorder. Other studies may include ICD
codes not referenced in the present
study.” The actual burden of disability
associated with a broader range of opioid
use is likely to be higher than the esti-
mates reported here. Disability weights
derived from surveys in a limited number
of countries may not be entirely applica-
ble to the Canadian context, and the
underlying level of disability for opioid
use disorder may vary significantly over
time and between contexts.!

Finally, the GBD method does not account
for indirect effects of opioid use and losses
that are not health-related. Opioid use
may impact negatively on other facets of
life, such as relationships, educational
attainment and work life, thus having
indirect health effects through these social
determinants.3®

Further refinement of analyses by charac-
teristics other than sex and age was not
possible with the GBD data. Opioid-related
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health loss is likely not evenly distributed
across the Canadian population, and fur-
ther analyses of inordinately affected sub-
groups should be conducted. Examples of
these subgroups include those who have
other mental health problems, low school
involvement, a prior history of substance
use disorder, chronic homelessness, a his-
tory of abuse and neglect and substance
use during adolescence.*’ The relationship
of medical opioid-prescribing patterns due
to patterns of health loss due to opioid use
should also be further elucidated.
Subnational estimates were not provided,
but may be available in future iterations of
the GBD study, in a manner similar to
those for the USA and the United
Kingdom.**4

Conclusion

Health loss due to opioid use is significant
and has increased dramatically in Canada
from 1990 to 2014. When the GBD study
produces estimates with updated vital reg-
istration data on opioid-related deaths for
2013 and later, we expect estimates for the
period 2014 to 2016 to be even greater
than those reported here. Furthermore,

they will more accurately reflect the
health loss associated with opioid use in
Canada. Even then, these estimates will
not fully account for the burden of disease
associated with opioid use. Canada has a
higher level of health loss associated with
opioid use than all other high-income
countries except for the USA. Well-
coordinated public health action to pre-
vent problematic opioid use and related
harms is indicated to mitigate the unnec-
essary death and disability associated
with this problem in Canada.
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FIGURE 3
Age-specific DALY (a) rates and (b) counts, comprising YLLs and YLDs, males and females,
2014, Canada
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