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Abstract

Introduction: High levels of income inequality and increased opioid-related harm across
Canada bring into question the role of socioeconomic status (SES) in the opioid epi-
demic. Only a few studies have examined this association, and most of those have ana-
lyzed this issue on a provincial level. This study examined the association between
opioid-related health outcomes and SES, and investigated rate ratios over time.

Methods: Administrative databases were used to identify opioid-related mortality, hos-
pitalization and emergency department visits between 2000 and 2017. Patient’s postal
code was linked to the quintile of median household income at the forward sortation
area level. Crude rates and age- and sex-adjusted rates in each quintile were calculated,
as well as the adjusted rate ratio of average annual rates between the lowest and highest
quintiles. The significance of the time trend of rate ratios for all outcomes was exam-
ined using linear regression.

Results: A stepped gradient of opioid-related outcomes across all income quintiles
emerged from these data. For mortality, hospitalization and emergency department vis-
its, the average annual rate ratio between lowest quintile and highest quintile was 3.8,
4.3 and 4.9, respectively. These ratios were generally stable and consistent over the
study period, albeit the opioid-related mortality SES gap decreased gradually (p < 0.01).

Conclusion: Area income quintile was found to be highly associated with opioid out-
comes. Psychosocial factors (stress, unemployment, housing insecurity) that are typi-
cally concentrated in low SES areas may play a significant role in the opioid epidemic.
Health policies should address these factors in order to provide effective solutions.

Highlights

e Socioeconomic status (SES) may
be an important factor in determin-
ing opioid outcomes.

¢ Only a few research studies to date
have investigated this relationship.

e We used administrative databases
to examine the associations between
SES (measured by area’s income
quintile) and opioid mortality, hos-
pitalization and emergency depart-
ment (ED) visits.

e We found evidence of a socioeco-
nomic gradient in all opioid-related
outcomes. The rate ratio between
lowest income and highest income
quintiles was approximately 4 for
mortality and hospitalizations and
approximately 5 for ED visits.

¢ The rate ratio between lowest income
and highest income quintiles was
generally stable and consistent over
time. However, the mortality rate
ratio showed a decreasing trend.

Keywords: analgesics, opioid, mortality, hospitalization, emergency service, hospital,
social class, opiate addiction, income, time

of opioid-related harms continues to
grow;*° for example, the rate of opioid-
poisoning hospitalizations in Canada
increased by more than 50% over a
10-year period (2007-2017),° while the rate
of opioid-related emergency department

Introduction

Canada has seen a significant increase in
opioid-related mortality and morbidity,’
rendering the opioid epidemic a challeng-
ing public health priority.>* The incidence

(ED) visits increased by more than 100%
in Alberta and Ontario from 2012 to 2017.¢
Many factors influence adverse outcomes
of opioid use and can affect patients in a
multitude of ways.”

A potentially important issue in understand-
ing opioid-related harms is socioeconomic
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position. Whether conceptualized as socio-
economic status (SES), social class or sim-
ply as income or wealth, one’s location in
social hierarchies might play a major role
in opioid-related harms.®® Since the mid-
1990s, health sciences have shifted from a
predominantly biomedical and clinical
focus to a growing emphasis on population
health (i.e. “health as a social science”).!
Using this lens, adverse opioid outcomes
should be considered in light of the rela-
tionship between social position and indi-
vidual behaviours.!"!

SES is a complex construct, signifying
one’s position within a social hierarchy,
and often measured by income, education
and occupational status.!>'* SES typically
captures both material and social condi-
tions and reflects both current social and
economic resources and past conditions.!*
In this regard, lifestyle “choices” such as
substance use can be seen as not simply
the result of an individual’s decisions and
agency. Rather, they are structured by
aspects of past experience (including fam-
ilies, neighbourhoods, education and other
earlier life events) in addition to current
access to material and social resources
that might help in coping with challenges.
SES is often spatially concentrated, with
individuals and families with lower SES
tending to live in areas with poorer access
to resources.!>1°

Research linking SES and opioid-related
harms is emerging.” Several studies have
examined this association in the US,"
though there have been few studies in
Canada at the national level. Carriéere et
al. examined opioid-poisoning hospitaliza-
tions in Canada (excluding Quebec)
between 2011 and 2016, using the 2011
National Household Survey (NHS) linked
to hospitalizations.? Lower income, lower
education, unemployment and Indigenous
identity were found to be associated with
higher rates of opioid-related hospitaliza-
tions (rate ratio = 3.9 between the high-
est and lowest income quintiles; 95%
confidence interval [CI]: 3.4-4.6.%). Regard-
less of questions of the validity of NHS
income data due to the changes in census
methodology in 2011,” this study was
restricted to opioid-poisoning hospitaliza-
tions at one point in time. Importantly, it
did not assess opioid use disorder (OUD),
defined by the American Psychiatric
Association as “a problematic pattern of
opioid use (both prescribed and illicit)
leading to problems or distress”*P* with
several criteria pertaining to dose, craving,
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effects on work or school, use in danger-
ous situations and withdrawal in the
12-month period.?-*

Canadian studies have examined the asso-
ciation between SES and opioid outcomes
using provincial databases.® Researchers
found in British Columbia that low SES
(measured by the highest deprivation
quintile) is associated with a greater
reduction in life expectancy at birth due to
overdose-related causes.?**” A study in
Ontario found that the prevalence ratios of
opioid morbidity were two to three times
higher in the lowest quintile areas com-
pared to the highest,?® probably due to
higher opioid prescribing rates and lower
levels of care-seeking behaviour.

Although such studies can enlighten us
about provincial patterns, they are of lim-
ited use in painting a national picture. All
Canadian provinces are facing the opioid
epidemic,” and understanding its relation-
ship to SES will be essential to develop
policies for prevention, harm reduction
and treatment at a national level. It is also
important to understand how these rela-
tionships might have changed over time,
as the epidemic has progressed.*

The objective of this study was therefore
to examine how rates of opioid-related
outcomes are related to area SES, and how
these trends have unfolded over time at
the national level.

Methods

This retrospective observational study
analyzed data from Canada from 2000 to
2017. The methodology of this study has
been described previously.? National
administrative databases were employed
to provide a complete depiction of all vital
statistics and all encounters with the uni-
versal health care system in Canada.* We
accessed the most comprehensive data
available in Canadian jurisdictions includ-
ing mortality (from all of Canada, 2000-2012
and Canada except Quebec, 2013-2017),
hospitalization (Canada except Quebec,
2000-2012) and ED visits (Ontario, 2002-
2008 and Ontario/Alberta combined, 2009-

2012) (Appendix 1).

Data sources

Opioid mortality

We used the Canadian Vital Statistics
Death (CVSD) database from 1 January
2000 until 31 December 2017 to identify

opioid-related mortality. CVSD is an admin-
istrative database capturing all death
cases in Canada, with demographic attri-
butes (age, sex and postal code of the
deceased’s residence) as well as medical
attributes. The main and additional causes
of death are coded using the International
Classification of Disease Tenth Revision
(ICD-10). Due to a technical limitation,
opioid mortality data from Quebec were
not available after 2012 and were not
included in the average or in the annual
rate calculation.”” However, we included
Quebec data in additional analysis of the
annual rate from 2000 to 2012.

Opioid hospitalization

The Discharge Abstract Database (DAD)
contains specific information about each
hospitalization episode in Canada, outside
of Quebec. It contains patient demograph-
ics (age, sex and first three characters of
the postal code of area of residence) as
well as clinical information. Diagnoses are
coded according to the ICD Ninth Revision
(ICD-9) and ICD-10, with up to 25 diagno-
ses listed. The first is the “main” diagno-
sis, and others are comorbidities.*
Hospitalizations are recorded by fiscal
year, from 1 April to 31 March. For this
study, data were available from 2000/01
until 2012/13.

Opioid ED visits

The National Ambulatory Care Reporting
System (NACRS) contains specific infor-
mation about each ED visit in all facilities
in Ontario (from 2002/03) and Alberta
(starting from 2010/11); it also contains
demographic and clinical information.
Although some facilities in other prov-
inces contribute to NACRS data, only
Ontario and Alberta contribute from 100%
of facilities.*® For this study, data were
available from 2002/03 to 2012/13. We
included all cases from Ontario in annual
rates as well as annual average rates. We
also combined Ontario and Alberta in the
annual rates starting from 2010/11.

Population and SES estimates

Estimates of population and SES were
generated using census data. Each year of
the study period was linked to population
estimates of the individual’s area of resi-
dence at the forward sortation area (FSA)
level (Appendix 2). FSAs are relatively
small geographic units identified by the
first three characters of the postal code. In
urban areas, FSAs typically cover roughly
200 city blocks of major metropolitan
areas, or entire medium-sized cities. In
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rural areas, FSAs usually include larger
regions.**

SES was estimated by FSA median annual
total gross household income. Aggregate-
level indicators are the most-used mea-
sures of SES in health research® and the
use of FSAs enabled identification of local
differences in opioid-related mortality with
a high level of granularity while protecting
individual confidentiality. FSAs were
arranged into median household income
quintiles within provinces. Because of
changes to the 2011 census,” income data
for this year might not be reliable for small
areas. We therefore used income from the
2006 census (Appendix 2). To calculate
average annual mortality rates over the
whole study period, we used population
and income estimates from the 2016 cen-
sus. For average annual hospitalization and
ED visit rates, we used population esti-
mates from 2016 and income estimates
from 2006.

Measurements

Opioid mortality

To identify opioid death cases, we utilized
the modified algorithm of the Centers for
Disease Control and Prevention, and added
heroin to captured entities.” In this algo-
rithm, underlying cause of death should be
drug poisoning, while an opioid or opioid-
related entity should be listed in the multi-
ple cause of death codes.’® Appendix 3
contains the ICD codes for identifying
opioid-related mortality. A sensitivity of
75% and a positive predictive value of
90% were estimated for this algorithm.*

Opioid hospitalization and ED visits

A Canadian Institute for Health Information
(CIHI) algorithm was used to identify
opioid-related hospitalizations and ED vis-
its—including both opioid poisonings and
opioid use disorders.’” To capture hospital-
izations before the full implementation of
ICD-10 in Canada, we also used ICD-9
codes (Appendix 4).1” A sensitivity of 75%
and positive predictive value of about 80%
were reported for this algorithm.3® We con-
sidered all fields of diagnosis if they con-
tributed significantly to the duration of
hospitalization or ED visit.*’

Data analysis

For deaths, hospitalizations and ED visits,
we linked cases to the FSA population
estimate and income quintile of the
respective year of the census. We excluded
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cases missing postal codes, as well as
cases in FSAs that could not be assigned
income quintiles or for which median
income was suppressed by Statistics
Canada for confidentiality reasons. We
calculated crude annual rates of opioid
mortality, hospitalization and ED visits
within each income quintile by summing
all cases per annum and dividing them by
the estimated population. For average
annual rates, the numerator was all cases
over the study period, while the denomi-
nator (population estimate from 2016 cen-
sus year) was multiplied by the number of
follow-up years. We adjusted all rates for
age and sex differences between income
quintiles using direct standardization.®
Consistent with the CIHI method,* the
Canadian population from the 2011 census
was used as the standard population,*
with age in 5-year intervals.

Rate ratios of the average annual age- and
sex-standardized mortality, hospitaliza-
tion and ED visits rates were computed by
dividing the rate in each income quintile
by that of the highest quintile. The 95%
Cls for rate ratios were computed using
the method suggested by Newman.* We
used the lowest and highest income quin-
tiles for the annual rate ratio calculation.
We plotted the rate ratios of the mortality,
hospitalization and ED visits over the
study years. The significance of the slope
was examined by estimating a linear
regression between the year and rate ratio.
A significance level of 5% was used for all
statistical tests.

Ethics approval was obtained from the
University of Waterloo Office of Research

Ethics (ORE#41558). Data were accessed
through the South-Western Ontario
Research Data Centre (SWORDC), and
analyses were performed using SAS ver-
sion 9.4 (SAS Institute Inc., Cary, NC,
USA). The numbers of cases and crude
rates were rounded, according to Statistics
Canada’s confidentiality rules, while
adjusted rates and rate ratios were pro-
duced using unrounded numbers.

Results

Average annual rates were based on the
realized 19 560 death cases, 82 125 hospi-
talizations and 71 055 ED visits. Of these,
96.4%, 94.5% and 100% were linked to
an FSA with an estimated income quintile,
respectively. Linkage success was higher
for the annual crude rates, with 99.4%,
98.9% and 100% for death cases, hospi-
talizations and ED visits, respectively.

The crude average annual opioid-related
mortality rate ranged from 17.9 cases per
million in the highest income quintile to
69.0 cases per million in the lowest
income quintile. Adjusted rates ranged from
18.6 to 72.1 cases per million between
the highest and lowest income quintiles,
respectively (Table 1). Therefore, the rate
ratio between the lowest and highest income
quintiles was 3.8 (95% CI: 3.6-4.0).

Crude average annual rates of opioid-
related hospitalization ranged from 91.2
hospitalizations per million in the highest
quintile to 402.8 hospitalizations per mil-
lion in the lowest quintile (Table 2). The
adjusted rates also ranged from 96.5 to
413.2 cases per million between the

TABLE 1
Average annual opioid-related mortality® rate per million in Canada (excluding Quebec)
by forward sortation area income quintile between 2000 and 2017

Average Average
FSA !nc_ome Death cases  Population® annual age- _and Ad]usn?d 95% CI
quintile sex-adjusted  rate ratio®
crude rate
rate
. 1.0
1 (highest) 1585 4923 280 17.9 18.9
(reference)
2 2325 5115515 25.3 26.4 1.4 1.3-1.5
3 4035 6070 270 36.9 38.5 2.0 1.9-2.2
4 4960 6 086 520 45.3 48.2 2.6 24-2.7
5 (lowest) 5955 4792 290 69.0 72.1 3.8 3.6-4.0

Abbreviations: Cl, confidence interval; FSA, forward sortation area.

2 Data from the Canadian Vital Statistics Death (CVSD) database.

b Population estimates are based on census data.

¢ Rate ratios are based on rates by areas’ household income quintile.

Health Promotion and Chronic Disease Prevention in Canada

Research, Policy and Practice



https://1drv.ms/w/s!AisQtl2sNagA5BApNosuBXVKQ6q2?e=L1L6fZ
https://1drv.ms/w/s!AisQtl2sNagA5BApNosuBXVKQ6q2?e=L1L6fZ
https://1drv.ms/w/s!AisQtl2sNagA5BApNosuBXVKQ6q2?e=L1L6fZ

TABLE 2
Average annual opioid-related hospitalization® rate per million in Canada (excluding
Quebec) by forward sortation area income quintile between 2000/01® and 2012/13®

Average Average

FSA income  Hospitalization . 8 age- and Adjusted
- Population®  annual - .y 95%d

quintile cases sex-adjusted rate ratio

crude rate
rate
1 (highest) 4520 4923 280 91.2 96.5 [

(reference)
2 5835 5115515 135.6 138.9 1.4 1.4-1.5
3 9020 6070 270 200.0 203.8 2.1 2.1-2.2
4 15785 6086 520 276.2 284.7 3.0 2.9-3.0
5 (lowest) 21855 4792 290 402.8 413.2 4.3 4.2-4.4

Abbreviations: Cl, confidence interval; FSA, forward sortation area.
2 Data from the Canadian Vital Statistics Death (CVSD) database.

b Fiscal years.
¢ Population estimates are based on census data.

d Rate ratios are based on rates by areas’ household income quintile.

highest and lowest income quintiles, and
the rate ratio between the lowest and
highest income quintiles was 4.3 (4.2-
4.4). The crude and adjusted average
annual rate of ED visits ranged from 165.8
and 175.4 in the highest quintile to 842.1
and 861.6 per million, respectively (Table 3).
Thus, a more pronounced rate ratio of 4.9
(4.8-5.1) for the average annual rate of
ED visits was seen over the study period.

The time trend of the rate ratio between
the lowest and highest income quintiles
showed that the lowest quintile consis-
tently had higher rates of opioid-related
mortality, hospitalizations and ED visits
(Appendices 5-9). Income-related inequal-
ity in opioid-related mortality rates decreased
from 2000 to 2017 (Figure 1A). We esti-
mated the slope of the linear time trend to
be —0.13 (p < 0.01). When we restricted

the analysis to 2000 to 2012 from all of
Canada (Figure 1B), the slope was less
pronounced (—0.10) but was still signifi-
cant (p = 0.01).

Conversely, income-related inequality in
opioid-related  hospitalizations ~ from
2000/01 to 2012/13 did not change signifi-
cantly, with an estimated slope of 0.01
(p = 0.08) (Figure 2). The inequality in
opioid-related ED visits also did not show
a significant change from 2002/03 to
2012/13; the slope of this trend was 0.03
(p = 0.50) (Figure 3).

Discussion

This study explored the relationships
between SES, as represented by the
income quintile of the area of residence,
and adverse outcomes from opioid use in
Canada from 2000 to 2017 for mortality,

TABLE 3
Average annual opioid-related emergency department visits® rate per million in Ontario
by forward sortation area income quintile between 2002/03" and 2012/13®

Average Average

FSA income ED visit cases  Population®  annual age- .and Adjust(.edd 95% CI

quintile sex-adjusted rate ratio

crude rate
rate
1 (highest) 5015 2749 745 165.8 175.4 1.0

(reference)
2 8 205 2 601 525 286.7 301.6 1.7 1.7-1.8
3 15190 2912 585 4741 499.0 2.8 2.8-2.9
4 20 625 2808 070 667.7 710.1 4.1 3.9-4.2
5 (lowest) 22 020 2377180 842.1 861.6 4.9 4.8-5.1

Abbreviations: Cl, confidence interval; ED, emergency department; FSA, forward sortation area.
2Data from National Ambulatory Care Reporting System metadata (NACRS).

b Fiscal years.
¢ Population estimates are based on census data.

d Rate ratios are based on rates by areas” household income quintile.
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from 2000/01 to 2012/13 for hospitaliza-
tions and from 2002/03 to 2012/13 for ED
visits. Results indicate a stepped gradient
in all opioid-related outcomes from the
highest income quintile to the lowest
quintile. The rate ratios of the average
annual rate between the lowest quintile
and highest quintile were 3.8, 4.3 and 4.9
for mortality, hospitalization and ED vis-
its, respectively. This gradient was gener-
ally stable and consistent over the study
period. However, mortality inequity seemed
to be gradually reducing from 2000 to
2017.

These results are similar to those of a pre-
vious study of opioid-related hospitaliza-
tions (rate ratio of 3.9).*> However, our
study found that the same SES inequities
found in hospitalization risk extended to
opioid-related mortality and ED visits.
This is also similar to patterns found in
mortality due to other causes associated
with high-risk behaviours, such as HIV
infections and alcohol-related diseases.*
In terms of the time trend, this inequity
was, for the most part, stable over time in
Canada. However, inequity in mortality is
decreasing.

Population health research examining
inequalities in health spans several
decades. While Canadians have played a
leading role in developing the population
health perspective,* there is no question
that a catalyst for this thinking arose from
the classic Black Report published in
1980.* The report demonstrated that,
even after 40 years of universal health
care, not much had changed in terms of
income inequality and health. Another
key message was that the patterns of
health seen in the population—regardless
of the specific health outcome—had a
stepped gradient relationship with income.
Similar patterns have also been found in
Canada*®“¢ and in the United States.*” Our
results are consistent with this gradient
phenomenon. That is, there was no appar-
ent threshold above or below which
everyone shared the same, or even similar,
risk. Rather, at each level in the income
gradient there was lower opioid mortality,
hospitalization and ED visits than in the
quintile below it.

To this day, there is no definitive explana-
tion for the existence of income gradients
in so many health outcomes. Despite the
unequal distribution we observed, the
harms of the opioid epidemic are clearly
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FIGURE 1
Time trend of rate ratio of the annual opioid-related mortality® rate per million between the
lowest and highest income quintile of forward sortation areas in Canada (excluding Quebec)
between 2000 and 2017 (A) and in Canada between 2000 and 2012 (B)
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“ Data from the Canadian Vital Statistics Death (CVSD) database.

not restricted to people with low income.
This observation is somewhat different
from the conventional wisdom that asserts
poverty and homelessness as the main
culprits in the opioid epidemic.”* The
higher risk in quintile 2 compared to quin-
tile 1 (i.e. the highest income quintile) is
not likely due to higher risk of poverty or
homelessness. Moreover, the clear and
consistent gradient suggests that it is not
material conditions (access to goods, ser-
vices, neighbourhood quality) that matter
the most. People living in areas in the
second-highest income quintile in Canada
are not likely experiencing poverty, nor
are they tremendously different from
those in the highest quintile in terms of
their material well-being. Instead, it sug-
gests that psychosocial factors play a key
role in this gradient.

Vol 42, No 6, June 2022

In addition to a clear gradient, these data
allow us to see the progression of the epi-
demic over time, with its effects moving
from less to more privileged areas. Those
living in low-income areas were the most
impacted by various factors that tend to
be most intense in areas where marginal-
ized people are clustered, and therefore
felt the effects early. Social marginaliza-
tion has likely intensified psychosocial
factors that make certain strata of our
society more vulnerable to this epidemic.*
However, opioid mortality rates seen in
the lowest-income areas in 2005 were
reached by the highest-income areas 8 to
10 years later. Hence, the closing gap in
mortality might indicate that the opioid
epidemic will eventually be felt through-
out Canadian society, and that high SES
merely delays its effects and cannot pre-
vent it.

There is no one psychosocial factor that
can be singled out as the main reason
people use substances such as opioids.
We may speculate that feeling marginal-
ized, suffering from discrimination, expe-
riencing trauma, living in social isolation
or having limited social support drives
opioid use among people in deprived areas.
Social capital, which can be conceptual-
ized as an individual or as an area-level
attribute, broadly refers to relationships
that allow people or communities to
access various resources, including mate-
rial, social and psychological supports.®-
Socially disadvantaged people or commu-
nities might be less able to mobilize
resources from others, including family or
other networks, that could buffer psycho-
social stress.” Residents of lower-SES
areas might have higher risk of the sorts
of both social stressors and adverse events
that can lead to opioid misuse and poorer
access to alternative supports.

Beyond social capital, psychosocial factors
pertaining to culture and support within
the community (or the social contagion)
play a major role in individual behav-
iours.” According to social learning the-
ory, people will adapt to and model
behaviours observed in their social circles
through attention, memory and motiva-
tion.>* This network effect has been found
to be a major determinant in many health
behaviours. For example, having a friend
who had successfully completed smoking
cessation was found to decrease the likeli-
hood of smoking by almost one-third.>
Having a friend with depression was
highly correlated with the likelihood of
being diagnosed with depression one-
self.>¢ Similar results have been reported
for sleep loss® and obesity.’® Therefore,
opioid social contagion (within families,
social circles or neighbourhoods) could be
a major factor driving the opioid gradi-
ent.”>% This effect might be augmented
when the intersectionality of several socio-
economic factors is accounted for.*!

Providing meaningful economic opportu-
nities, delivering high-quality and equita-
ble health care and education and reviving
social capital in marginalized areas may
be among our highest public health priori-
ties in Canada, if we want to get the opi-
oid epidemic under control. Although it
may not be clear which specific policies
and programs are required, it is clear that
ignoring equity issues will dilute the effi-
cacy of interventions.®
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FIGURE 2
Time trend of rate ratio of the annual opioid-related hospitalization® per million in Canada
(excluding Quebec) between the lowest and highest income quintiles of forward sortation
areas between 2000/01° and 2012/13"
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2 Data from the Discharge Abstract Database (DAD).
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Distributing an opioid overdose medica-
tion (naloxone) in areas with high need is
an effective intervention that will save
lives, but it may not treat the root cause.
Naloxone programs might partially explain
the slight decrease in opioid mortality

inequity we found in recent years.
Nevertheless, they do not prevent hospi-
talization and emergency department vis-
its; hence, inequity in these outcomes
remained constant—in fact it increased,
albeit insignificantly. Our results point to

FIGURE 3
Time trend? of annual opioid-related emergency department visits® rate ratio in Ontario
(between 2002/03 and 2009/10) and in Ontario and Alberta (between 2010/11 and
2012/13) in the highest and lowest income quintiles of forward sortation areas
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b Data from National Ambulatory Care Reporting System metadata (NACRS).
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the need to consider the psychosocial con-
ditions that underly the continuing epi-
demic, as well as to provide equitable
health care services and reduce the vari-
ous stigmas associated with opioid use
and treatment.®

Strengths and limitations

This study showed the association between
SES and opioid-related mortality, hospital-
ization and emergency department visits
using comprehensive databases over an
extended period. However, several limita-
tions must be noted. First, some cases
could have been missed using administra-
tive databases.®® With a sensitivity of
75% %% for example, it is possible that
we may have missed some opioid-related
mortality. However, such misclassification
is probably not differential. It is not plau-
sible that the coding of opioid outcome
would be different for individuals living in
different income quintile areas. Even with
this potential misclassification that may
have caused us to underestimate individ-
ual opioid outcomes rates, the rate ratio
would still be unchanged. In addition,
although the identified outcomes included
both prescribed and illicit opioids, this
distinction would not have changed the
rate ratio. Second, we used the 2006
income quintiles for about 10 years of
assessment, which could have resulted in
misclassification of areas into quintiles.
However, areas are not expected to make
major shifts in relative position over five
years, for example, from quintile 5 to
quintile 1. Since we focussed our analysis
for the rate ratio on the highest and lowest
quintiles, this misclassification’s effect
should be negligible. Third, not all data-
bases captured all opioid outcomes
nationally. For example, the ED visits
database was only available for Ontario
and Alberta. However, these are currently
the most comprehensive databases avail-
able for research.

Conclusion

While adverse opioid-related mortality,
hospitalization and emergency depart-
ment visits affect every stratum of SES in
Canada, they are associated with SES in a
stepped gradient fashion, and this pattern
has persisted over the past two decades.
Material factors cannot be the only expla-
nation; psychosocial factors pertaining to
support within the family and community
may make individuals significantly prone
to adverse opioid outcomes. The results of
this study illustrate that targeted policy
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frameworks that take into consideration
psychosocial aspects of SES should be
adopted. Psychosocial factors should be
considered in service design and the deliv-
ery of health care interventions, such as
opioid stewardship, as well as public poli-
cies that address the opioid epidemic from
an equity perspective.
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