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Research on substance use harm in Canada has been hampered by an absence of linked data to analyse and report on the
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Methods

We used Canadian Census Health and Environment Cohorts (CanCHEC) 2006 to create a cohort of Saskatchewanians
followed from 2006 to 2016. We linked sociodemographic information of the 2006 Census (long-form) respondents to their
hospitalisation data captured in the Discharge Abstract Database (DAD) (2006 to 2016) and their mortality records in the
Canadian Vital Statistics Death Database (CVSD) (2006 to 2016). We developed an algorithm to identify Saskatchewanians
who experienced a substance use harm event. We validated the cohort by comparing our descriptive findings with those from
other Canadian studies on substance use.

Results

We used CanCHEC, a national data resource, whereas most previous studies have used provincial data resources. Despite
this difference in constructing the cohorts, our results showed trends consistent with previous studies, including an
overrepresentation of individuals with lower socioeconomic status among the people who experienced substance use harm
(PESUH). Similar to other Canadian studies, our results indicate an increasing rate of substance use harm from 2006 to
2016.

Conclusion

This study provides a Stata do-file that compiles a validated substance use cohort using CanCHEC, enabling comprehensive
substance use research by linking sociodemographic data with health outcomes. The do-file is likely to save researchers
hundreds of hours and accelerate research on the drivers of substance use harms in Canada.
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Highlights

e This study provides a fully annotated Stata do-file, including a detailed walkthrough for using CanCHEC to create
national or provincial substance use cohorts.

e CanCHEC links health system and census data allowing researchers to measure and examine inequalities in substance
use harm across socioeconomic and ethnocultural dimensions over different periods and locations in Canada.

® There was a steady increase in people who experienced substance use harm in Saskatchewan, from 2006 to 2016.

o People who experienced substance use harm between 2006 and 2016 were overrepresented among individuals with
an education level below high school, those in the lowest income quintile, residents of rural areas, and Indigenous
population.
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Introduction

Research on social drivers of substance use harm (SUH) in
Canada has been hampered by an absence of infrastructure
that supports routine access to and analysis of linked health
administrative and sociodemographic data. This critical gap
has prevented the production of a comprehensive population
level and over-time portrait of substance use in Saskatchewan.
Such data is essential for situating smaller-scale and local
studies, untangling the “fundamental causes” [1, 2] of health,
informing decision-making, and improving service delivery and
population health in Canada [3, 4].

Understanding social determinants of substance use harm
is vital, given the profound influence they have on an
individual's trajectory with using substances. Substance use
is not simply a lifestyle “choice”. Past circumstances, such
as families, neighbourhoods, income, education, employment,
and occupation can play significant parts in future
substance use-related harm [5]. Moreover, these same social
determinants also mediate access to care [6, 7]. Furthermore,
since socioeconomic status is often spatially concentrated,
there is a geographical variation in substance use harm rates
across Canada [5]. Recent Canadian research has found that
although substance use harm is more concentrated and visible
in urban areas, rates are actually higher in rural areas [8].
Additionally, mental health and substance use are known
drivers of high-cost healthcare use in Canada [9, 10, 11]. To
curb related healthcare spending, it is crucial to identify factors
amenable to public policies that potentially can reduce these
costs [9]. This also underscores the need for a comprehensive
data infrastructure enabling researchers to examine related
factors, such as socioeconomic status.

There have been efforts to create provincial cohorts to
delve into substance use harm in regions like British Columbia
[12] and Saskatchewan [13]. However, these studies had
limited ability to provide socio-economic insights due to the
absence of linked health data to social information. This
gap can be bridged by using rich national databases, such
as the Canadian Census Health and Environment Cohorts
(CanCHEC), accessible at Research Data Centres (RDC) [14]
throughout the country. The RDC facilitates research that
uses sensitive microdata within a secure research environment
managed by Statistics Canada [14]. Crucially, previous studies
have also not published the code and documentation they used
to compile their cohorts in ways that future researchers could
replicate, verify, and build on their findings.

In response to the increased demand for including
social data in epidemiology research, Statistics Canada has
launched the CanCHEC project to relate social information
gathered through its bi-decennial censuses (long form) and
National Household Survey (NHS) to health administrative
and registry databases at the individual level [15]. This includes
the Discharge Abstract Database (DAD), Canadian Vital
Statistics Death Database (CVSD), National Ambulatory Care
Reporting System (NACRS), and Canadian Cancer Registry
(CCR). CanCHEC also links these data to Canada Revenue
Agency (CRA) tax files to trace where people have historically
resided, making the data ideal for environmental exposure
research [15].

CanCHEC provides researchers with an excellent opportunity
to measure and examine health inequalities across socioeconomic

and ethnocultural dimensions for different periods and
locations in Canada [15]. Yet, to date, only one study has
used CanCHEC to examine the social drivers of substance
use harm in Canada [17]. Carriére et al. used it to describe
the socioeconomic characteristics of those experiencing
hospitalisations due to opioid poisoning between 2011 and
2016 [17].

The main objective of this study is to develop a
Stata do-file that links sociodemographic data to health
outcomes to create provincial and national substance use
cohorts, facilitating further research on substance use harm
at national, provincial, and local levels. To validate this
cohort, we compared our descriptive findings against those
from previous studies on substance use in Canada, such as
the British Columbia [12] and Saskatchewan [13] substance
use cohorts. An ancillary objective is to highlight the
potential CanCHEC holds for a micro-level linkage of
socioeconomic and ethnocultural data to health administrative
data.

Methods

Data sources

“CanCHEC is a series of population-based, probabilistically
linked datasets that combine data from respondents to
the long-form census or 2011 National Household Survey
(NHS) with administrative health data (e.g. mortality, cancer
incidence, hospitalizations, emergency ambulatory care) and
annual postal code history” [15]. As of June 2024, CanCHEC
includes six cycles spanning from 1991 to 2016 [16]. Figure 1
illustrates the period where each Census 2006, NHS, and
Census 2016 respondents’ socioeconomic and ethnocultural
information is linked to DAD and CVSD. While Census 2006
and NHS are linked to DAD from 2000 to 2016, Census 2016
is linked to this database from 2000 to 2021. Amongst these
three cycles, CanCHEC 2006 offers the longest prospective
study period (10 years) and the shortest retrospective period (5
years), whereas Census 2016 provides the shortest prospective
study period (5 years) and the longest retrospective follow-
up (15 years) [16]. Given that retrospective follow-up leads
to survivorship bias [18, 19], we selected the 2006 cycle for
this study to maximise the prospective follow-up duration (10
years).

The CanCHEC 2006 includes usual residents of Canada
as of the census date, capturing both permanent and non-
permanent residents who responded to the 2006 long-form
Census [20], but excluding institutionalised populations (e.g.
those living in nursing homes, penitentiaries, and group
homes) [15]. Because of these exclusion criteria, of the
6,463,927 long-form census respondents in 2006, 5,871,337
records (90.8%) qualified for CanCHEC [15]. These records
are linked to 436,407 CVSD [21] records (2006 to 2016)
and 8,923,516 DAD [22] records (2000/2001 to 2016/2017)
[15]. For this study, we linked Census 2006 respondents
eligible for CanCHEC to 2006-2016 hospitalisation and death
data recorded in DAD and CVSD to follow up the cohort
prospectively. We excluded the NACRS [23] due to its
inconsistent coverage in Saskatchewan between 2006 and
2016.
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Figure 1: CanCHEC cycles 2006, 2011, and 2016
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Notes: DAD: Discharge Abstract Dataset. CVSD: Canadian Vital Statistics Death Database. NHS: National Household Survey.

Cohort creation

Figure 2 details the three-step process of creating a provincial
substance use cohort for Saskatchewan from the CanCHEC
datasets, that can be operationalised using the do-file provided
in Appendix 1. In step one, we created a national cohort by
linking sociodemographic and administrative health data. In
the second step, we extracted Saskatchewan residents from
this national cohort to form the provincial cohort. Step three
involved identifying people who experienced substance use
harm (PESUH). Cohorts for other provinces can be readily
created by extracting their residents instead, or users of the do-
file can create a national cohort by skipping the second step.
The do-file is fully annotated and includes extensive notes on
the inputs and outputs of the cohort and the methodological
details that inform it. These detailed annotations are likely to
also help researchers who may wish to implement the cohort
in other analytic clients, such as RStudio or SAS.

1. Creating a national cohort by linking hospitalisation,
mortality, and sociodemographic data

CanCHEC datasets have key files enabling the linkage of
Census data to administrative health data. Appendix 2
illustrates the relationship between CanCHEC's 2006 datasets
used in this study to link the sociodemographic data available
in the Census to hospitalisation records in DAD (2006 to 2016)
and mortality data in CVSD (2006 to 2016), at the individual
level. The final output at this step was a cohort of Canadians
whose hospitalisation and mortality information were tracked
from 2006 to 2016.

2. Creating a provincial cohort (Saskatchewan)

We used the national cohort produced in the previous step to
create a provincial cohort that includes people who resided in
Saskatchewan at any point in time between 2006 and 2016. We
defined a set of criteria to identify these people. We considered
a person Saskatchewanian if the postal code for their place of
residence started with “S”" in CVSD, DAD or Census; or if their

province of residence was Saskatchewan in CVSD, DAD or
Census; or if their health card was issued by Saskatchewan as
recorded in DAD. In other words, a person who lived in British
Columbia in 2006 but moved to Saskatchewan in 2008 and
thereafter experienced a substance use harm event recorded
in the CVSD or DAD would appear in our cohort. There were
a small number of records whose postal codes started with
"“S" but their province of residence was Alberta in the Census
records. After further investigation and mapping using QGIS,
it was found that these postal codes are related to Onion
Lake First Nation, located on the boundary of Saskatchewan
and Alberta. We elected to include these individuals because
their community centre is located in Saskatchewan, where they
primarily receive health care. At the end of this step, individuals
who were identified as Saskatchewanians were included in the
cohort, and the remaining records were excluded.

3. Identifying people who experienced substance use
harm (PESUH)

We used the 10th revision of the International Statistical
Classification of Diseases and Related Health program (ICD-
10) [24] codes to identify hospitalisations or deaths that
happened due to substance use. The case-finding algorithm
used to identify SUH events is provided in Appendix 3. This
algorithm was developed based on methodologies applied by
other researchers [12, 25, 26, 27, 28]. We did not include
opioid-related adverse drug reactions (Y45.0) as we were not
interested in the harms resulting from the adverse effects of
prescribed medications. It should also be noted that this list
only contains harms that are 100% attributable to substance
use, and therefore harms partially attributable to substance
use (e.g. cancer, stroke) are excluded from this analysis.
After creating the cohort of Saskatchewanians, we
identified two subpopulations of people who experienced
substance use harm (PESUH) and people who have not
experienced substance use harm (NPESUH) within the
cohort. People were categorised in the PESUH group if they
experienced at least one SUH event (i.e. hospitalisation or
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Figure 2: Creating the substance use cohort of Saskatchewanians
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death) between 2006 and 2016. Anyone who was not identified
as PESUH was assigned to the NPESUH group.

Descriptive analysis

We described the cohort of Saskatchewanians and its
subgroups, PESUH and NPESUH, by age, sex, income, region,
ethnicity, occupation, employment status, education, and
number of hospitalisations (See Appendix 4 for more detail on
variables). We used the after-tax household income variable
captured by the census and adjusted it to the household
size. The adjusted after-tax household income was then used
to create income quintiles at the provincial level. We also
plotted the annual rates of PESUH per 100,000 people,
from 2006 to 2016, to present a picture of substance use
harm trends in Saskatchewan, broken down by substance
categories. In calculating the annual rates, we took the number
of PESUH in a year as the numerator, and the number of
people in the cohort who were alive in that year as the
denominator. We applied the CanCHEC weight variable in
all the calculations to produce estimates representative of the
non-institutional population in Saskatchewan at the time of
Census 2006. Moreover, for privacy considerations, we rounded
the numerators and denominators to the nearest multiple of

five before calculating the rates and percentages, following
the Statistics Canada Research Data Centre (RDC) vetting
rules.

Data was accessed via the Saskatchewan Research Data
Centre on the University of Saskatchewan campus (SKY-RDC)
[14]. Ethics exemption was obtained from the Saskatchewan
Health Authority Research Ethics Board (REB-22-20).

Validation analysis

We validated our cohort by comparing its descriptive
characteristics with those from other Canadian studies on
substance use. In doing so, we profiled the PESUH group using
various social determinants of health and compared our results
with what has been found by other researchers using different
data sources. This validation was crucial, as CanCHEC's
dataset structure is fundamentally different compared to those
used in other studies. CanCHEC is a federal data repository
linking various national datasets at the individual level. The
secure research environment provided by RDCs has made it
possible for the researchers to access such line-level data.
However, Canadian researchers often use provincial health data
repositories that are not linked to social information and are
limited to only one province.
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Figure 3: Identification of people who experienced substance use harm
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(unweighted). PESUH: people who experienced substance use harm. CNS: central nervous system. *Numerator: weighted number
of PESUH identified by data source; denominator: weighted number of PESUH.

Results

Identification of people who experienced
substance use harm

Out of the cohort of 228,000 individuals, 7,000 (3.07%)
experienced at least one SUH event from 2006 to 2016
(PESUH).! These individuals were further categorised based
on the type of substances recorded as a cause of their
hospitalisation or death. Notably, across all substance
categories, over 95% of these individuals were identified
exclusively through their hospitalisation records. This indicates
that while they were hospitalised due to that substance during
the follow-up period, there were no recorded deaths related
to that substance. A very small portion of the PESUH in
the cohort were identified through both hospitalisation and
death records and an even smaller fraction solely via CVSD.
The data sources used for identifying PESUH are presented in
Figure 3.

Trends by SUH category, 2006 to 2016

Our findings indicate an increase in rates of PESUH per
100,000 population in Saskatchewan from 2006 to 2016
(Figure 4). This uptrend spanned across most substance
categories examined in this study. While there has been steady
growth over these years, a substantial jump in the PESUH rate

IFor privacy considerations, we rounded the unweighted sample sizes
to the nearest thousand, in accordance with the Statistics Canada
Research Data Centre (RDC) vetting rules.

was evident between 2015 (55 per 100,000 population) and
2016 (95 per 100,000 population) for the cannabis category.
We found that in Saskatchewan, the rates of PESUH for
alcohol and cannabis were 230 and 95 per 100,000 population
in 2016, compared to 203 and 55 per 100,000 population
in 2015. We also calculated the age-standardised rates to
ensure that these trends are not affected by the fact that our
cohort is getting older through the 11 years of follow-up. The
trends for age-standardised rates were similar to the non-age-
standardised rates trends (not reported), meaning that the
ageing of the cohort was not a factor here.

Number of hospitalisations

Our analysis indicates that people who have experienced at
least one SUH event between 2006 and 2016 were far more
likely to be admitted to the hospital during this timeframe.
While 44.9% of the PESUH group had 2 to 5 hospital
admissions, 40.4% were admitted 6 times or more. In contrast,
the rest of the population exhibited lower hospitalisation rates,
with 31.8% admitted 2 to 5 times and only 11.5% admitted
6 times or more in the same period. However, it should be
noted that since a primary criterion for inclusion in the PESUH
group was hospitalisation due to substance use, some of this
gap might be due to this inclusion criterion.

Sociodemographic characteristics

Table 1 provides the sociodemographic characteristics of the
entire cohort and its two subgroups in 2006. Overall, modal
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Figure 4: Trends of the number of people who have experienced substance use harm in Saskatchewan by substance category, 2006
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Notes: The data table on these trends is provided in Appendix 5.

central nervous system.

individuals who experienced substance use harm events during
the follow-up period were young (median age of 35), white?
(56.0%), working (37.6%) or seeking employment (9.5%),
held less than a high school degree (39.6%), and resided
in urban areas (62.3%) in 2006 (study baseline). However,
the PESUH group had an overrepresentation of individuals
with less than a high school education (39.6% in PESUH wvs.
23.7% in NPESUH), those in the low-income quintile (42.5%
in PESUH vs. 19.5% in NPESUH), residents of rural areas
(37.7% in PESUH vs. 34.2% in NPESUH), and individuals
of Indigenous ethnicity (42.7% in PESUH vs. 13.8% in
NPESUH).

Validation of cohort against previous studies

Despite the limitations of CanCHEC, we found that population
estimates for our cohort were broadly comparable to those
from other studies.

The proportion of PESUH identified through DAD and
CVSD data aligns with Homayra et al.’s findings on the British
Columbia cohort. According to a CIHI report, the highest age-
standardised hospitalisation rates in Saskatchewan were due
to cannabis (345 per 100,000) and alcohol (259 per 100,000)
use among youth aged 10 to 24 in 2017-2018 [8]. Our findings
show crude hospitalisation rates of 95.6 and 230.9 per 100,000
population for cannabis and alcohol use, respectively, in 2016.
The difference in cannabis rates is likely due to age variations
in cannabis consumption [31].

CIHI has also highlighted a higher representation of
substance use-related harm in rural areas, with rural age-
standardised hospitalisation rates being significantly higher
than urban rates [8]. This finding is consistent with our results,

2In Census, “White" is one of the response categories in the population
group question, where people are asked to respond to the Visible Minority
question [29]. This is similar to what CIHI proposes in the “Guidance
on the Use of Standards for Race-Based and Indigenous Identity Data
Collection and Health Reporting in Canada” report [30].

PESUH: people who experienced substance use harm. CNS:

which show a higher prevalence of substance use harm in rural
settings.

In terms of ethnicity, there is a conspicuous overrepresenta-
tion of the Indigenous population within PESUH (42.7%)
compared to their representation within the entire cohort
(14.4%) and the NPESUH group (13.8%). This overrepresenta-
tion aligns with studies showing higher hospitalisation rates
due to opioid poisoning among the Indigenous population [17]
and higher reports of poly-substance use among students with
Indigenous identity [32].

Over 40% (42.5%) of PESUH were in the lowest income
quintile at the study baseline, similar to CIHI's national
report on substance use-related hospitalisations in 2019 [33].
Similar trends were found in studies on opioid-related harms,
with higher rates among those in the lowest income quintile
[5, 17]. Education also inversely correlated with experiencing
SUH events, with a higher percentage of PESUH having less
than high school education (39.6%) compared to NPESUH
(23.7%) and the overall cohort (24.0%). This finding is
consistent with studies showing higher hospitalisation rates
due to opioid poisoning among those without a high school
diploma [17].

Employment status was another significant factor, with
PESUH more likely to be unemployed (9.5%) compared to
NPESUH (3.8%). Our cohort findings are similar to studies
on the socioeconomic profile of individuals who experienced
opioid overdoses, where employment rates were low (33.8%)
[34]. The investigation of hospitalisation due to opioid
overdose also presents similar findings, with the highest rates
of hospitalisation due to opioid poisoning among people who
were unemployed (17.0 per 100,000) [17]. Occupational data
also revealed that PESUH were more likely to work in "sales
and services" (16.2%), “trades, transport and equipment
operators and related occupations” (11.2%), and “occupations
unique to processing, manufacturing and utilities” (2.6%)
compared to NPESUH (14.7%, 9.5%, and 1.9%, respectively).
This distribution is consistent with findings from studies on
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Table 1: Sociodemographic characteristics of Census 2006 respondents, by having experience of substance use harm between 2006

and 2016
Characteristics Provincial cohort PESUH NPESUH
(n~228,000) (n~7,000) (n~221,000)
Age at cohort entry
25 percentile (SE) 18 (0.00) 19 (0.46) 18 (0.00)
50 percentile (SE) 37 (0.19) 35 (0.75) 37 (0.33)
75 percentile (SE) 54 (0.22) 51 (0.61) 54 (0.44)
Sex
female, % (SE) 51.2 (0.12) 46.8 (0.84) 51.3 (0.13)
male, % (SE) 48.8 (0.12) 53.2 (0.84) 48.7 (0.13)
After-tax household income quintile in SK
Quintile 1, % (SE) 20.0 (0.10) 42.5 (0.80) 19.5 (0.09)
Quintile 2, % (SE) 20.0 (0.10) 18.5 (0.65) 20.0 (0.11)
Quintile 3, % (SE) 20.0 (0.10) 14.8 (0.59) 20.1 (0.10)
Quintile 4, % (SE) 20.0 (0.10) 12.7 (0.59) 20.1 (0.11)
Quintile 5, % (SE) 20.0 (0.10) 11.4 (0.56) 20.2 (0.11)
Region of residency
Rural, % (SE) 34.3 (0.12) 37.7 (0.73) 34.2 (0.12)
Urban, % (SE) 65.7 (0.12) 62.3 (0.73) 65.8 (0.12)
Ethnicity
Black, % (SE) 0.5 (0.02) 0.3 (0.09) 0.5 (0.02)
East Asian, % (SE) 1.0 (0.03) 0.3 (0.09) 1.1 (0.03)
Latin American, % (SE) 0.3 (0.01) 0.1 (0.06) 0.3 (0.01)
South Asian, % (SE) 0.7 (0.02) 0.4 (0.11) 0.7 (0.02)
Southeast Asian, % (SE) 0.7 (0.02) 0.2 (0.07) 0.7 (0.02)
White, % (SE) 82.0 (0.09) 56.0 (0.80) 82.6 (0.09)
Indigenous, % (SE) 14.4 (0.08) 42.7 (0.79) 13.8 (0.08)
Other, % (SE)! 0.4 (0.02) 0.1 (0.03) 0.4 (0.02)
Occupation
Management occupations, % (SE) 4.6 (0.06) 2.6 (0.24) 4.7 (0.05)
Business, finance and administrative occupations, % (SE) 9.3 (0.07) 4.7 (0.39) 9.4 (0.08)
Natural and applied sciences and related occupations, % (SE) 2.5 (0.04) 1.2(0.21) 2.5 (0.04)
Health occupations, % (SE) 3.7 (0.05) 2.2 (0.27) 3.7 (0.05)
Occupations in social science, education, government service and 4.9 (0.06) 2.3 (0.24) 5.0 (0.06)
religion, % (SE)
Occupations in art, culture, recreation and sport, % (SE) 1.4 (0.03) 0.8 (0.15) 1.4 (0.03)
Sales and service occupations, % (SE) 14.7 (0.09) 16.2 (0.62) 14.7 (0.10)
Trades, transport and equipment operators and related occupations, 9.5 (0.07) 11.2(0.54) 9.5 (0.08)
% (SE)
Occupations unique to primary industry, % (SE) 7.4 (0.07) 5.6 (0.37) 7.5 (0.07)
Occupations unique to processing, manufacturing and utilities, % (SE) 1.9 (0.04) 2.6 (0.29) 1.9 (0.04)
Not applicable, % (SE) 40.1 (0.13) 50.4 (0.87) 39.9 (0.12)
Employment status
Not applicable, less than 15 years, % (SE) 19.4 (0.10) 15.5 (0.59) 19.5 (0.10)
Employed, % (SE) 52.0 (0.13) 37.6 (0.85) 52.3 (0.13)
Not in labour force, % (SE) 24.7 (0.10) 37.3 (0.79) 24.4 (0.11)
Unemployed, % (SE) 3.9 (0.05) 9.5 (0.49) 3.8 (0.05)
Educational attainment
Less than high school, % (SE) 24.0 (0.11) 39.6 (0.80) 23.7 (0.11)
High school graduation certificate or equivalency certificate, % (SE) 21.6 (0.11) 19.8 (0.69) 21.6 (0.10)
Non-university post-secondary certificate or diploma, % (SE) 24.4 (0.11) 21.1 (0.70) 245 (0.11)
Bachelor's degree, % (SE) 7.7 (0.07) 2.5 (0.25) 7.8 (0.07)
University certificate or diploma above bachelor level, % (SE) 2.9 (0.04) 1.4 (0.22) 3.0 (0.04)
Not applicable (Institutional residents), % (SE) 19.4 (0.10) 15.5 (0.59) 19.5 (0.10)
Continued.
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Table 1: Continued

Characteristics

Total number of hospitalizations, between 2006 and 2016
0, % (SE)
1, % (SE)
2 to0 5, % (SE)
6 and more, % (SE)

Provincial cohort PESUH NPESUH
(n~228,000) (n~7,000) (n~221,000)
37.3(0.12) 1.9 (0.26) 38.0 (0.13)
18.5 (0.09) 12.8 (0.54) 18.6 (0.10)
32.1 (0.12) 44.9 (0.86) 31.9 (0.12)
12.1 (0.08) 40.4 (0.83) 11.5 (0.08)

Notes: All percentages are weighted to the whole population of Canadians in 2006, using the CanCHEC cohort weight. Standard
errors (SE) are calculated by bootstrapping. The difference between the calculated percentages for PESUH and NPESUH is
statistically significant based on the performed t-test. !Other includes individuals who were categorised under the “multiple
minorities” or “Middle Eastern” groups in the Visible Minority question in Census. PESUH: people who experienced substance
use harm during 2006-2016; NPESUH: people who did not experience substance use harm. SK: Saskatchewan.

opioid poisoning hospitalisations, which also noted higher rates
in similar occupational categories [17, 34].

In summary, our cohort findings are validated through
their alignment with previous studies, demonstrating similar
trends and distributions in substance use harm across different
populations and contexts.

Discussion

Strengths of CanCHEC in
substance use cohorts

constructing

We compared our cohort with two others designed to study
substance use harm in British Columbia (BC) [12] and
Saskatchewan (SK) [13]. The comparison was primarily aimed
at understanding the potential advantages and challenges of
using CanCHEC, as in our study, versus using provincial data
repositories, as was the approach in the BC [12] and SK [13]
cohorts, in creating longitudinal cohorts for studying substance
use harm.

A standout advantage of using CanCHEC for substance
use research lies in its capacity to link socioeconomic and
ethnocultural data of individuals to their health records. This
allows an in-depth analysis of disparities in substance use
harm based on factors such as income, education, occupation,
language, self-identified ethnicity, including First Nations,
Métis, and Inuit, and immigration status, among others [15].
The availability of this information for cohort participants
makes CanCHEC an ideal data source for studying inequalities
and intersectionality among social factors in substance use
harm. Such comprehensive linkage is not possible with cohorts
exclusively using provincial data repositories, as observed with
the BC [12] and SK [13] cohorts.

CanCHEC is a national data source allowing for inter-
provincial comparison, which enables researchers to conduct
comparative policy analysis [35] concerning substance use
countrywide. Additionally, provincial cohorts are particularly
beneficial for provinces without well-developed data
infrastructures. For example, in Saskatchewan, researchers do
not have access to CVSD. Moreover, the consistent linkage
methodology used to create cohorts in CanCHEC provides
the opportunity to examine trends over time both within and
between CanCHEC cycles [15]. CanCHEC also includes an
annual historical postal code file from 1981 onward providing

information on where the cohort members live year after
year, which can be used to examine the impact of moving
patterns on substance use harm. It should also be noted
that CanCHEC administrative data updates continuously,
enabling a prolonged follow-up of the individuals through time.
Therefore, the current cohort created in this study may be
extended to cover additional years in the foreseeable future.

Although some populations are less likely to be fully
captured by CanCHEC, there are others it is likely to capture
more fully. For instance, it is likely to excel at portraying
substance use behaviours amongst the middle class [36],
which tends to be more likely to be employed and have
higher education. Therefore, CanCHEC provides a great
opportunity to investigate the characteristics of people who
are outside the typical focus of substance use literature. A
notable potential opportunity provided by CanCHEC is that
it can also track the health outcomes of individuals who
were teenagers or younger during a given census, providing
potential insights into substance use and social mobility
in their adolescence and young adulthood. The prospective
follow-up of CanCHEC includes very thorough coverage of
young, vulnerable populations whose households completed
the census before they started to use substances, ensuring a
comprehensive dataset. Although CanCHEC does not provide
a complete picture of people experiencing substance use
harm in Canada, our findings align with patterns seen in
the most vulnerable populations. This highlights CanCHEC as
a valuable data source for studying the social determinants
of substance use harm and informing evidence-based
policymaking.

Limitations of CanCHEC in constructing
substance use cohorts

There are limitations in using CanCHEC to investigate
substance use harm. Notably, we are not able to identify
substance use harms that did not result in hospitalisation or
death, using only CanCHEC. This is because of the absence
of certain databases, such as pharmacy, community-based
services, clinics, and physician billing data. These databases
are usually accessible through provincial repositories. In their
work on creating a provincial cohort for British Columbia,
Homayra et al. (2021) identified approximately half of all
non-opioid non-alcohol substance use disorder cases (49.9%)
using physician billing records exclusively. They also found
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approximately 30% of alcohol use disorder cases and more than
10% of opioid use disorder cases using only physician billing
records. Moreover, Homayra et al. identified approximately 5%
of opioid use disorder cases using only Pharmanet. However,
there were not many cases of alcohol use disorder or non-
opioid non-alcohol substance use disorder cases identified
using Pharmanet alone [12]. Considering these findings,
we anticipate that more cases would have been identified
if physician billing records were also linked to CanCHEC.
Nevertheless, it is important to note that our focus in this
study is substance use harms and not substance use diagnosis
in general, and only a portion of physician billing records
indicates harm.

Moreover, since CanCHEC excludes the institutional
population® (e.g. those living in nursing homes, penitentiaries,
group homes) at baseline [15], the created cohort is
representative of the non-institutional population living
in Canada at the time of the census. This makes
the cohort population younger and healthier than the
Canadian population. Substance use harm events occurring in
correctional settings and following release are well documented
and particularly prevalent immediately following release [37,
38, 39, 40, 41, 42, 43, 44, 45, 46], when many individuals
are without an address or are residing in a group home
so are not likely to be included with CanCHEC data. A
recent scoping review also suggests that prescription misuse
is a growing concern among older adults in Canada [47],
suggesting that harm events in nursing homes may also be
missed in the CanCHEC data. Group homes, or sober-living
houses, also offer a supportive living environment for many
people seeking abstinence-based recovery or treatment options
[48, 49]. However, since a return to use is common for almost
half of people engaging in recovery programs for substance
use [50], it is unlikely related harm events are captured by
CanCHEC in these settings. Including institutional populations
would increase the total number and frequency of harm events
identified. On the other hand, the BC cohort effectively covers
these missed populations. Out of 162,099 individuals in the BC
cohort, 13,154 (8.1%) were homeless at least once during the
study period from 1 April 2009 to 31 March 2017. Therefore,
research focusing on this vulnerable population might benefit
from using the BC cohort approach to investigate substance
use harm [12]. However, it should be noted that the data
infrastructure in BC that allows such an approach is not
available in most provinces and territories in Canada, as is
the case for Saskatchewan.

In general, census data quality reports indicate that a
small proportion of Canadians is missed in any given census
[15]. These people are more likely to be young, mobile, low-
income, homeless, or Indigenous [15]. Given that these groups
of the population are more likely to have experienced substance
use harm [5, 17, 51, 52], related estimates produced by
CanCHEC are likely to be underestimated compared to the
Canadian population. Furthermore, although the linkage error
in CanCHEC is minimal, it is present [15], and we do not
know exactly how this affects our findings which could result
in either an underestimation or overestimation of mortality and
hospitalisation rates attributed to substance use. Additionally,

3CancCHEC considers individuals institutionalised if they do not
have any other residency address in Canada and they have been in an
institution for not less than six months.

it is important to note that sociodemographic characteristics
are only collected at the time of census, potentially not
capturing shifts in an individual's socioeconomic status or
identification throughout their life. Therefore, caution must be
used when making inferences from CanCHEC, especially when
generalising to the broader population. The cohort created by
CanCHEC is not appropriate for every research question due
to this limitation.

Our cohort of Saskatchewanians might include individuals
with hospitalisation or mortality records over those without.
This is due to our approach regarding identifying
Saskatchewanians, where in addition to the census, we used
DAD (2006-2016) and CVSD (2006-2016) data to find people
who had an indication of residency in Saskatchewan. We
adopted this approach to capture the greatest breadth of
substance use harm events possible in Saskatchewan, even if
respondents did not live in Saskatchewan at the time of the
2006 census. If required, this potential source of bias can be
removed by making appropriate modifications to the second
step in the do-file.

Finally, CanCHEC is a longitudinal database, tracking
health outcomes of Census and NHS respondents both
prospectively and retrospectively. In longitudinal designs,
researchers compute two types of weights: longitudinal
weight for studying trajectories over time, and cross-sectional
weight for making inferences at specific points in time.
While CanCHEC provides longitudinal weights, cross-sectional
weights are absent and need to be calculated to ensure
estimates reflect the population at a given time. Our research
team is currently developing cross-sectional weights for each
cycle of CanCHEC to facilitate pooled analyses for cross-
sectional inferences.

Increase in cannabis-related PESUH rate in
2016

The increase seen in the rates of PESUH in the cannabis
category in the final year of this study might be in part
attributed to evolving national and provincial policies on
substance use. Studies have shown an increase in reporting
cannabis use among youth in Canada after its legalisation
in 2018 [29]. A potential explanation for the spike in
cannabis-related hospitalisations in pre-legalisation years may
be the evolving related policies throughout the country
in the pre-legalisation period. For instance, in 2013, Dr.
Fern Stockdale Winder's appointment as a Commissioner
resulted in the Working Together for Change: A 10-Year
Mental Health and Addictions Action Plan for Saskatchewan
report by December 2014 [53]. This report paved the
way for increased mental health and substance use service
awareness and destigmatisation, with the recommendations
being incorporated into various ministries’ agendas for a more
comprehensive approach to mental health and substance use
challenges [54]. Nevertheless, further research should seek the
underlying factors driving this trend.

Conclusion

The primary aim of this study was to develop a Stata do-file
that links sociodemographic data to health outcomes to create
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provincial and national substance use cohorts, facilitating
further research on substance use harm at national, provincial,
and local levels. We validated our cohort by comparing our
descriptive findings with those from other Canadian studies
on substance use. An ancillary objective was to underscore
the potential CanCHEC holds in studying substance use,
especially by bridging the gap in data concerning the linkage
of social determinants of health and administrative health
data. We hope this study can serve as a precursor to many
more that use CanCHEC to examine the social determinants
of substance use harm events using linked social and health
administrative data. Future studies could focus on small-
area analysis and multivariate analyses to understand the
geographic distribution and social drivers of substance use
harm in Canada. Furthermore, researchers can adapt the
Stata do-file developed by our research team to build their
own cohorts using CanCHEC and investigate their research
questions related to substance use (See Appendix 1).

Considering the findings of the current study, there is a
clear need for greater research on possible changes in recording
substance use hospitalisations by ICD codes in Canada.
Understanding these changes is crucial in interpreting the rates
of substance use harm. Further, policy impacts on substance
use-related stigma and help-seeking behaviours warrant
exploration, given their profound influence on substance use
harm events statistics.
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Supplementary Appendices

Appendix 1: Stata do-file
(Download Supplementary Appendix to view)

Appendix 2: CanCHEC 2006 data structure

event_year
placeofdeath_province
registration_number

CvVsD

(2006-2016)

CVSD Multi Cause
(2000-2017)

event_year
placeofdeath_province
registration_number

:

DAD Key File

=
=

[Bootstrap Key File} } uniqid } [ Master Key File }K}—uniqid

— e

prcdda dad_transaction_id
hhnum unigid submitting_prov_code
ppnum fiscal_year

DAD
[ Census 2006 ] [CM DBONLY Key FiIeJ (2006-2016)

LEGEND
} var(s)* 4 One to One
Dataset
+ var(s)* O+  Oneto Zero orOne

+O——var(s)x——J&  Zero or One to One or Many

* datasets should be merged based on these variables.

Note: This figure illustrates the relationship between different datasets available within CanCHEC 2006. The datasets shown in
this figure only include those used in the current study and not all CanCHEC 2006 datasets. Data structures of different cycles of
CanCHEC are different, and this diagram solely represents the cycle of 2006.
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Appendix 3: Substance use case-finding algorithm

Substance use case-finding algorithm?!

Database  Substance use category Diagnosis ICD-10-CA codes Diagnosis type
DAD Alcohol F10—, T51.— E24.4, G31.2, G62.1, G72.1, (M), (1), (2), (W), (X), (Y) or (9)
142.6, K29.2, K70.—, K85.2, K86.0,
035.4-, 099.3-2, Q86.0, R78.0, X45, X65,
Y15, P04.3
Opioids F11.-, T40.0, T40.1, T40.2-, T40.3, (M), (1), (2), (W), (X), (Y) or (9)
T40.4-, T40.6099.3-2, P96.1
Cannabis F12.-, T40.7, 099.3-2 (M), (1), (2), (W), (X), (Y) or (9)
Other CNS depressants F13.-, T42.3, T42.4, T42.6, T42.7, (M), (1), (2), (W), (X), (Y) or (9)
099.3-2
Cocaine F14.— T40.5, 099.3-? (M), (1), (2), (W), (X), (Y) or (9)
Other CNS stimulants F15.—, T43.6, 099.3-? (M), (1), (2), (W), (X), (Y) or (9)
Unknown and multiple F19.—, T43.8, T43.9, 099.3-2, X41, X42, (M), (1), (2), (W), (X), (Y) or (9)
substances X61, X62, Y11, Y123, 035.5
Other substances* F16.-, F18.—, F55, T40.8, T40.9, 099.3-2 (M), (1), (2), (W), (X), (Y) or (9)
Underlying cause of death ICD-10-CA Multiple cause of death ICD-10-CA
codes codes
CVvSD Alcohol F10.—, E24.4, G31.2, G62.1, G72.1, 142.6, -
K29.2, K70.—, K85.2, K86.0, 035.4-,
Q86.0, R78.0, X45, X65, Y15, P04.3
X40-X44, X60-X64, X85, Y10-Y14 At least one comorbidity is T51.—.
Opioids F11.—, P96.1 -
X41-X44, X61-X64, X85, Y11-Y14 At least one comorbidity is T40.0
(Opium), T40.1  (Heroin), T40.2
(Natural and semisynthetic opioids),
T40.3 (Methadone), T40.4 (Synthetic
opioids, other than methadone), or
T40.6 (Other and unspecified narcotics).
Cannabis F12.—- -

Other CNS depressants

Cocaine
Other CNS stimulants

Unknown and multiple
substances

Other substances

X40-X44, X60-X64, X85, Y10-Y14
F13.-
X40-X44, X60-X64, X85, Y10-Y14

F14.—

X40-X44, X60-X64, X85, Y10-Y14
F15.—

X40-X44, X60-X64, X85 Y10-Y14
F19.—, X41, X42, X61, X62, Y11, Y12,
0355

X40-X44, X60-X64, X85, Y10-Y14
F16.—, F18.—, F55

X40-X44, X60-X64, X85, Y10-Y14

At least one comorbidity is T40.7.

At least one comorbidity is T42.3, T42.4,
T42.6, T42.7.

At least one comorbidity is T40.5

At least one comorbidity is T43.6.

At least one comorbidity is T43.8, T43.9.

At least one comorbidity is T40.8, T40.9.

Notes: 1Conditions listed in both columns should be met in order for an event to be considered a SUH event. For more information
on the variables and their Operationalisation, please refer to Appendix 4 and do-file. ?Include only if F10-16 or F18-19 as diagnosis
type (3) is in the same abstract. 3Include X41, X61 and Y11 if neither T42.— nor T43.— are in the same abstract; include X42,
X62 and Y12 if T40.— is not in the same abstract. *Includes hallucinogens, solvents, and abuse of non-dependence-producing
substances. DAD: discharge abstract database; CVSD: Canadian vital statistics death database; ICD: international classification of

diseases; CNS: central nervous system.
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Appendix 4: List of variables in the final derived 2006 CanCHEC cohort

Name of variable in
original dataset!

Final variable name

Variable label

Notes

Unigid unigid
Prcdda da 06
Hhnum hhnum
Ppnum ppnum
pp_id pp_id
event_year year death

placeofdeath province
registration _number
canchecw?

w__cohort

dad transaction id

submitting _prov_code submitting prov_code

inst_code inst__code

fiscal year year _hosp
health card prov_codehcard pr

resdn _pcode dad
age hosp

patient postal code
derived variable?

gender _code
admission _date
discharge date
diag_cluster ‘i’

sex__hosp
admission _date
discharge date
diag_cluster ‘i’

diag_ prefix_ ‘i’ diag_prefix ‘i’
diag code ‘i’ diag_code ‘i’
diag_type 'V’ diag_type ‘i’

placeofdeath province

registration number

dad_transaction_id

unique ID (CanCHEC 2006)

dissemination area (CanCHEC
2006)

key for household table
(CanCHEC 2006)

key for person table (CanCHEC
2006)

alternative key for census person
table (CanCHEC 2006)

year when death occurred
(CanCHEC 2006)

province where death occurred
(CanCHEC 2006)

death registration number
(CanCHEC 2006)

CanCHEC 2006 weight
(CanCHEC 2006)

DAD transaction ID (CanCHEC
2006)

submitting province code (DAD)

institution number (DAD)

fiscal year of hospitalisation
(DAD)

province issuing the health card
(DAD)

patient postal code (DAD)

age at the time of hospitalisation
(DAD)

sex of patient (DAD)
admission date (DAD)
discharge date (DAD)
diagnosis cluster ‘i' (DAD)

diagnosis prefix ‘'i' (DAD)

diagnosis code ‘i’ (DAD)

diagnosis type ‘i’ (DAD)

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

CanCHEC 2006 weight.

Used in linking CanCHEC components
based on Appendix 1.

Used in linking CanCHEC components
based on Appendix 1.

Code assigned to a reporting facility by
a provincial/ territorial ministry of health
identifying the facility and the level of care
of the data submitted in DAD.

The fiscal year of hospitalisation, in DAD.

Province issuing the health card of the
patients, recorded in DAD.

Patient postal code recorded in DAD.

Age at the time of hospitalisation in year,
as recorded in DAD. This derived variable
is based on the age units and age code
variables in DAD.

Sex of patient recorded in DAD.

Admission date in DAD.

Discharge date in DAD.

This is a set of 25 variables, referring to
the diagnosis cluster of an abstract in
DAD. Diagnosis cluster is an alphabetic
character which indicates association
between diagnoses.

This is a set of 25 variables, referring to
the diagnosis prefix of an abstract in DAD.
Diagnosis prefix is a one-character-long
code which provides additional information
on the ICD code to which it is assigned.
This is a set of 25 variables, referring to the
ICD-10 codes of the diagnosis for a patient
record in DAD.

This is a set of 25 variables, referring
to the diagnosis type of an abstract in
DAD. Diagnosis type is an alpha or numeric
character used to describe the significance
of a diagnosis or condition for a patient
record in the DAD.
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Appendix 4: Continued

Name of variable
original dataset!

n

Final variable name

Variable label

Notes

total los_days
acute los days
alc_los days

sex

derived variable
residence province 3
digit

residence postalcode

death cause A4digits

ra_mc_i

age

cma

Ssex

derived variable

fsaname

pcd

pcsd

total los_days
acute los_days
alc_los days
sex__death

age death

resdn_pr_cvsd
resdn _pcode cvsd

icd_underly cause

I

icd_contr_cause ‘i

age_cens

cma_ cens

sex_ cens

hhatinc _adj

fsa_cens

cd_cens

csd_cens

total length of stay (DAD)
acute length of stay (DAD)

alternative level of care length of
stay (DAD)
sex of deceased (CVSD)

age of deceased (CVSD)

usual residence of deceased:
province (CVSD)

usual residence of deceased:
postal code (CVSD)

ICD for underlying cause of death

(CVSD)

ICD for contributing cause of
death ‘i" (CVSD)

age (census 2006)

census metropolitan area or
census agglomeration of current
residence (2006)

sex (census 2006)

household after-tax income
adjusted for household size
(census 2006)

forward sortation area (census
2006)

census division of current
residence (census 2006)
census subdivision of current
residence (census 2006)

This is the total length of stay as recorded
in DAD.

This is the acute length of stay in hospital
as recorded in DAD.

This is the alternative level of care length of
stay in hospital, as recorded in DAD.

This variable indicates the sex of the
deceased as available in CVSD.

This is the age of the deceased in year. This
variable is derived from the age value and
age code variables in CVSD.

This is the usual residence of the deceased
(province) available in CVSD.

This is the usual residence of the deceased
(postal code) available in CVSD.

This variable contains the ICD-10 codes of
the underlying cause of death available in
CVSD.

This is a set of 20 variables that refer to
the ICD-10 codes of the contributing causes
of death. These variables are available in
the Multi Cause datasets associated with
CVSD.

Refers to the age at last birthday (as of the
census reference date, May 16, 2006). This
variable is derived from Date of birth.

Area consisting of one or more neighbouring
municipalities situated around a major
urban core. A census metropolitan area
must have a total population of at least
100,000 of which 50,000 or more live in the
urban core. A census agglomeration must
have an urban core population of at least
10,000.

Refers to the gender of the respondent in
Census 2006.

The after-tax income of a household is
the sum of the after-tax incomes of all
members of that household, adjusted for the
household size. This variable is derived from
the household after-tax income (hhinc_at)
and household size (nunits) variables in
Census 2006.

The first three characters of the postal code
identify the forward sortation area (FSA).
FSAs are associated with a postal facility
from which mail delivery originates. The
average number of households served by an
FSA is approximately 8,000, but the number
can range from zero to more than 60,000
households.

This is the census division of current
residence in census 2006.

This is the census subdivision of current
residence in Census 2006.
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Appendix 4: Continued

Name of variable in
original dataset!

Final variable name Variable label

Notes

pop

pr

runindfg

rusize
compw?2

derived variable

nocsbrd

derived variable
derived variable

derived variable

derived variable

derived variable

derived variable

derived variable
derived variable
derived variable
derived variable
derived variable
derived variable
derived variable

derived variable

pop_csd population size group of current
census subdivision of residence

(census 2006)

pr_cens province or territory of current
residence (census 2006)

rufg rural, urban classification (census
2006)

rusize rural/urban size code (census
2006)

w_ cens composite weight (perswt +
occwtp -1) (census 2006)

edu education (census 2006)

occ labour market activities :

occupation broad categories

(census 2006)

race ethnicity (census 2006)

emp employment status (census 2006)

resdn sk dad p
on DAD

resdn sk cvsd p
on CVSD

resdn sk cens p
on census 2006

resdn_sk p person residing in SK at some
point between 2006 and 2016

hosp e hospitalisation event

hosp _p hospitalised person

death e death event

death p deceased person

hosp alc_e hospitalisation event due to
alcohol

hosp opi_e hospitalisation event due to opioid

hosp can e hospitalisation event due to
cannabis

hosp cnsdep e
CNS depressants

resident of Saskatchewan based

resident of Saskatchewan based

resident of Saskatchewan based

hospitalisation event due to other

This is the population size group of the
current census subdivision of residence in
Census 2006.

This is the province variable in Census 2006,
referring to the province or territory of
current residence of the respondent.

This is the "ruindfg" variable in Census
2006, referring to the 2006 rural or urban
classification of the CSD where the person
usually resided on May 16, 2005, one year
prior to Census Day.

This is the rural/urban size code variable in
Census 2006.

This is the Composite Weight (PERSWT +
OCCWTP-1) variable in Census (compw?).
This derived variable is based on the
"Highest certificate, diploma or degree"
variable (hcdd) in Census 2006.

This is the Broad National Occupational
Classification variable in Census 2006.

This derived variable is based on the Visible
minority variable (dvismin) in Census 2006.
This derived variable is based on the Labour
force activity variable (If71) in Census 2006.
This variable indicates that if a cohort
member was identified as a resident of
Saskatchewan based on DAD.

This variable indicates that if a cohort
member was identified as a resident of
Saskatchewan based on CVSD.

This variable indicates that if a cohort
member was identified as a resident of
Saskatchewan based on census 2006.

This variable indicates that if a cohort
member was identified as a person residing
in Saskatchewan at some point between
2006 and 2016, based on DAD or CVSD
or Census 2006.

This variable indicates a hospitalisation
event due to any reason.

This variable indicates if a person was
hospitalised at least once, between 2006 and
2016, due to any reason.

This variable indicates a death event.

This variable indicates if a person died
between 2006 and 2016.

This variable indicates a hospitalisation
event due to alcohol.

This variable indicates a hospitalisation
event due to opioid.

This variable indicates a hospitalisation
event due to cannabis.

This variable indicates a hospitalisation
event due to other CNS depressants.
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Appendix 4: Continued

Name of variable in
original dataset!

Final variable name

Variable label

Notes

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

hosp coc e

hosp cnsstim e

hosp unkmult_e

hosp other e

hosp_su_e
hosp alc_p
hosp opi_p

hosp _can_p

hosp cnsdep p

hosp _coc_p

hosp cnsstim_p

hosp unkmult_p

hosp_other p

hosp su_p

death alc_e
death opi_e
death can_e
death cnsdep e

death coc e

death cnsstim e

death unkmult_e

death other e

hospitalisation event due to
cocaine

hospitalisation event due to other
CNS stimulants

hospitalisation event due to
unknown and multiple substances

hospitalisation event due to other
substances

hospitalisation event due to
substance use

person hospitalised due to alcohol

person hospitalised due to opioids

person hospitalised due to
cannabis

person hospitalised due to other
CNS depressants

person hospitalised due to cocaine

person hospitalised due to other
CNS stimulants

person hospitalised due to
unknown and multiple substances

person hospitalised due to other
substances

person hospitalised due to
substance use

death event due to alcohol
death event due to opioids
death event due to cannabis

death event due to other CNS
depressants
death event due to cocaine

death event due to other CNS
stimulants

death event due to unknown and
multiple substances

death event due to other
substances

This variable indicates a hospitalisation
event due to cocaine.

This variable indicates a hospitalisation
event due to other CNS stimulants.

This variable indicates a hospitalisation
event due to unknown and multiple
substances.

This variable indicates a hospitalisation
event due to other substances.

This variable indicates a hospitalisation
event due to substance use.

This variable indicates if a person was
hospitalised at least once due to alcohol,
between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to opioids,
between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to cannabis,
between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to other CNS
depressants, between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to cocaine,
between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to other CNS
stimulants, between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to unknown
and multiple substances, between 2006 and
2016.

This variable indicates if a person was
hospitalised at least once due to other
substances, between 2006 and 2016.

This variable indicates if a person was
hospitalised at least once due to substance
use, between 2006 and 2016.

This variable indicates a death event due to
alcohol.

This variable indicates a death event due to
opioids.

This variable indicates a death event due to
cannabis.

This variable indicates a death event due to
other CNS depressants.

This variable indicates a death event due to
cocaine.

This variable indicates a death event due to
other CNS stimulants.

This variable indicates a death event due to
unknown and multiple substances.

This variable indicates a death event due to
other substances.
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Appendix 4: Continued

Name of variable in
original dataset!

Final variable name

Variable label

Notes

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable

derived variable
derived variable

death _su e
death alc_p
death opi_p

death can_p

death cnsdep p

death coc_p

death cnsstim_p

death unkmult_p

death other p

death _su_p
pesuh

death event due to substance use

person died due to alcohol

person died due to opioids

person died due to cannabis

person died due to other CNS

depressants

person died due to cocaine

person died due to other CNS

stimulants

person died due to unknown and

multiple substances

person died due to other

substances

person died due to substance use
person who experienced substance

use harm

This variable indicates a death event due to
substance use.

This variable indicates a person who died
due to alcohol, between 2006 and 2016.
This variable indicates a person who died
due to opioids, between 2006 and 2016.
This variable indicates a person who died
due to cannabis, between 2006 and 2016.
This variable indicates a person who died
due to other CNS depressants, between
2006 and 2016.

This variable indicates a person who died
due to cocaine, between 2006 and 2016.
This variable indicates a person who died
due to other CNS stimulants, between 2006
and 2016.

This variable indicates a person who died
due to unknown and multiple substances,
between 2006 and 2016.

This variable indicates a person who died
due to other substances, between 2006 and
2016.

person died due to substance use

Person who experienced substance use harm
between 2006 and 2016. Substance use
harm is defined as hospitalisation or death
due to substance use.

Notes: LAll variables are listed in lower case, independent of how they are saved in the original dataset. 2A derived variable is a
variable that is generated or recoded using variables in CanCHEC 2006. DAD: discharge abstract database; CVSD: Canadian vital
statistics death database; CanCHEC: Canadian census health and environment cohorts; CNS: central nervous system; CSD: census
subdivision; ICD: international classification of diseases.

Appendix 5: Rate of people who experienced substance use harm per 100,000 in Saskatchewan weighted to CanCHEC 2006

Substance use harm category, rate per 100,000 (SE)

Year Alcohol Opioids Cannabis Other CNS Cocaine Ot_her CNS Unknown/multiple Other
depressants stimulants substances substances
2006 149.2 (9.81) 19.5(3.53) 21.0(3.42) 20.0(3.62) 13.0 (2.70) 7.0 (2.00) 33.5 (3.91) 3.0 (1.30)
2007 152.3(9.58) 20.6 (3.38) 28.1(4.13) 18.1(3.40) 17.6 (3.59) 3.0(1.02) 43.2 (5.10) 2.5 (1.00)
2008 1741 (9.74) 17.2(2.79) 24.3 (3.16) 202 (3.34) 21.3 (4.15) 7.0 (1.86) 455 (5.38) 1.0 (0.34)
2009 186.6 (10.56) 31.1 (4.25) 28.0(3.63) 15.3(2.80) 25.0(4.38) 6.1(1.92) 39.8 (5.13) 2.5 (0.98)
2010 173.7 (9.77) 31.9 (4.30) 27.2(3.64) 20.0(3.37) 18.0(3.98) 4.6 (1.83) 33.9 (4.36) 2.6 (1.19)
2011 185.0 (10.84) 33.7 (4.40) 38.3(5.11) 249 (411) 16.1(3.37) 5.7 (1.67) 42.0 (4.99) 2.1 (1.16)
2012 193.9 (10.28) 33.5 (4.61) 31.9 (4.71) 24.0(3.99) 157 (2.80) 4.7 (1.60) 42.9 (4.46) 2.6 (1.25)
2013 182.1 (10.34) 30.6 (4.24) 37.5 (4.54) 19.0 (3.29) 127 (2.61) 11.0 (2.85) 44.3 (4.81) 2.6 (1.23)
2014 207.7 (11.42) 426 (5.86) 52.2 (6.25) 23.4 (4.18) 21.3(3.75) 17.4 (3.50) 44.2 (5.89) 2.1 (1.01)
2015 203.8 (11.84) 60.8 (6.61) 55.4 (5.65) 21.5(3.76) 24.2 (4.17) 28.8 (4.30) 60.2 (6.53) 2.2 (1.01)
2016 230.9 (12.39) 61.9 (6.63) 95.6 (7.39) 33.1(4.25) 30.4 (3.76) 44.1 (6.06) 47.3 (5.47) 2.2 (0.93)
Notes: 1Other substances include hallucinogens, solvents, abuse of non-dependence-producing substances. SE: Standard Error.
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