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Abstract

Background Polysubstance use contributes substantially to substance-related morbidity and mortality in Canada,
yet contemporary population-level estimates of alcohol-involved polysubstance use are limited. We estimated
national prevalence patterns and examined associations with self-reported harms using 2023 Canadian Substance
Use Survey (CSUS) data.

Methods We conducted a cross-sectional analysis of the 2023 CSUS public-use microdata file, including Canadians
aged > 15 years residing in the provinces. Past-year substance-use patterns were categorized as single-substance use,
drug-only polysubstance use (> 2 drug classes without alcohol), and drug-plus-alcohol polysubstance use (alcohol
plus > 1 drug class). Weighted prevalence estimates were calculated using survey weights and 1,000 bootstrap
replicate weights. Survey-weighted logistic regression examined associations with any self-reported harm. A primary
model adjusted for sociodemographic confounders; a sensitivity model additionally adjusted for self-rated physical
and mental health.

Results Past-year polysubstance use was reported by 27.2% (95% Cl 26.0-28.5) of respondents and was
predominantly alcohol-involved (27.09%, 95% Cl 25.7-28.3). Drug-only polysubstance use was uncommon (0.3%, 95%
C10.2-0.4). Common patterns included alcohol plus cannabis (14.4%) and alcohol plus stimulants (11.6%). Compared
with single-substance use, drug-plus-alcohol polysubstance use was associated with reporting any harm (adjusted
odds ratio [aOR] 4.80; 95% Cl 1.02-22.69). Results were robust in sensitivity analyses adjusting for self-rated health
(@OR 4.41) and using a stricter concurrent-use definition (aOR 5.72).

Conclusions Past-year polysubstance use is common in Canada and is largely driven by alcohol co-use. Integration
of alcohol into polysubstance prevention, screening, and surveillance frameworks may strengthen public health
responses to substance-related harms.
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Introduction

Canada continues to experience substantial morbidity
and mortality related to substance use, with opioid- and
stimulant-related harms remaining a central public health
concern. National surveillance and coroner-based inves-
tigations consistently demonstrate that substance-related
toxicity deaths rarely involve a single drug in isolation,
instead reflecting widespread multi-drug involvement
[1-3]. Alcohol, benzodiazepines or other sedatives, and
stimulants frequently co-occur with opioids in fatal over-
dose events across multiple Canadian jurisdictions [1-4].
These findings underscore the growing importance of
polysubstance use as a population-level public health
issue.

Much of the current evidence on polysubstance-related
harms derives from mortality surveillance, toxicology,
and administrative data, which are essential for under-
standing severe outcomes but provide limited insight
into population prevalence and non-fatal harms [1-4].
At the same time, the unregulated drug supply in Can-
ada has become increasingly complex and unpredictable,
with growing involvement of multiple substance classes,
including sedative-type substances [5-7]. While commu-
nity-based drug-checking and urinalysis programs offer
early warning signals regarding changes in supply com-
position [6, 7], they are not designed to estimate national
prevalence or characterize substance-use patterns in the
general population. Population-based survey data are
therefore critical to contextualize surveillance findings
and inform prevention and health promotion strategies.

Polysubstance use is commonly defined as the use of
two or more substance classes over a given time period,
not necessarily simultaneously [8, 9]. Evidence from
cohort and pharmacologic studies indicates that some
combinations, particularly opioid-stimulant co-use,
are associated with elevated overdose risk and inter-
acting effects [10-12]. Epidemiologic evidence also
shows increased overdose risk when opioids are com-
bined with central nervous system depressants such as
benzodiazepines/sedatives and alcohol, including in
treatment-linked populations [13-15]. Qualitative and
mixed-methods syntheses further suggest that poly-
substance patterns may be context-dependent, reflect-
ing motivations such as enhancement of desired effects,
mitigation of withdrawal symptoms, self-treatment of
psychological or physical distress, or substitution when
preferred substances are unavailable [8, 16]. This study’s
operationalization aligns with established definitions and
assessment frameworks that distinguish polysubstance
patterns by substance class and context [16]. Alcohol
remains especially salient given its high population prev-
alence and frequent co-use with other substances [17].

Despite extensive evidence linking polysubstance expo-
sure to severe outcomes, much of the existing literature
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derives from coroner, toxicology, or administrative health
data, which are essential for understanding mortal-
ity and acute morbidity but provide limited insight into
population-level exposure patterns or less severe harms
[1-4]. These data sources document the consequences of
polysubstance use but do not quantify how widespread
such patterns are in the general community, nor how
they relate to self-reported health, social, and functional
impacts. Population-based survey data are therefore
critical for contextualizing mortality surveillance and
informing upstream prevention and health promotion
strategies.

The Canadian Substance Use Survey (CSUS) offers a
recurring, nationally representative platform for char-
acterizing substance-use patterns and associated self-
reported harms among Canadians aged>15 years
residing in the provinces [18, 19]. Qualitative evidence
from treatment settings further highlights how concur-
rent stimulant use, including alongside opioid agonist
therapy, shapes substance-use patterns and related harms
among people who use drugs [20]. By capturing alcohol
and drug use across a broad segment of the population,
CSUS enables assessment of polysubstance exposure
beyond narrowly defined high-risk groups and fatal out-
comes, complementing existing surveillance systems.

The CSUS has undergone several iterations since its
inception. It evolved from the Canadian Alcohol and
Drug Use Monitoring Survey (CADUMS, 2008-2012)
through the Canadian Tobacco, Alcohol and Drugs Sur-
vey (CTADS, 2013-2017) and the Canadian Alcohol
and Drugs Survey (CADS, 2019). In 2023, substantial
methodological changes were implemented, including a
shift from household sampling to random digit dialling
supplemented by probability panel recruitment of youth,
and the survey was renamed the Canadian Substance Use
Survey. Due to these methodological changes, Health
Canada does not endorse direct comparison between
CSUS 2023 and prior waves; the present analysis there-
fore uses CSUS 2023 data as a standalone cross-sectional
assessment.

Using CSUS 2023 data, this study aimed to: (i) esti-
mate the prevalence of past-year polysubstance use and
key patterns, including alcohol-involved polysubstance
use; (i) describe selected combinations of public health
concern; and (iii) examine associations between past-year
polysubstance use and self-reported harms in the general
population.

Methods

Study design and data source

We conducted a cross-sectional secondary analysis of
data from the Canadian Substance Use Survey (CSUS)
2023 Public Use Microdata File (PUMF) [21]. CSUS is a
nationally representative survey of Canadians aged>15
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years residing in the provinces, designed to monitor
alcohol and drug use patterns and associated impacts at
the population level. The CSUS sampling frame excludes
residents of the territories and selected institutional or
non-household populations, as detailed in the survey’s
technical documentation [19, 21].

Study population

All respondents included in the CSUS 2023 PUMF were
eligible for descriptive analyses of past-year substance-
use patterns. For regression analyses examining asso-
ciations between substance-use patterns and harms, the
analytic sample was restricted to respondents reporting
any past-year alcohol and/or drug use, consistent with
the attribution of reported harms to substance exposure
[2].

Measures

Exposure: past-year substance-use patterns

Past-year substance-use patterns were derived from
CSUS self-reported measures of alcohol use and drug
use in the preceding 12 months. Respondents were clas-
sified into mutually exclusive categories: (1) no past-year
alcohol or drug use; (2) single-substance use, subdivided
into alcohol-only use (no past-year drug use) and use of a
single drug class without alcohol; and (3) polysubstance
use. Polysubstance use was further subdivided into drug-
only polysubstance use (=2 drug classes without alcohol)
and drug-plus-alcohol polysubstance use (alcohol plus>1
drug class) [3, 4]. Polysubstance exposure was defined
over the past 12 months and did not require simultane-
ous co-ingestion.

Drug classes were operationalized using CSUS past-
year indicators for cannabis, opioids, stimulants, and
sedatives or tranquilizers, with alcohol treated as a dis-
tinct exposure category. Tobacco or nicotine products
and prescribed medications used as directed were not
included as drug classes in the polysubstance definition
[3, 4]. The stimulants category included both illegal stim-
ulants (e.g., cocaine, methamphetamine) and non-medi-
cal use of prescription stimulants, consistent with CSUS
variable definitions [21].

Alcohol was treated as a distinct exposure category
rather than grouped with other drug classes for three
reasons. First, its high population prevalence and legal
status distinguish it from illicit and prescription drugs
in terms of access patterns and policy context. Second,
alcohol has established synergistic pharmacological
interactions with opioids, benzodiazepines, and stimu-
lants that are clinically distinct from drug-drug interac-
tions among illicit substances. Third, Canadian substance
use surveillance and policy frameworks have historically
addressed alcohol through separate streams from illicit
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drug monitoring, making the alcohol-involved versus
drug-only distinction directly relevant to public health
practice.

Tobacco and nicotine products were excluded from the
polysubstance definition for several reasons. The CSUS
tobacco module captures past-30-day cigarette and vap-
ing use rather than past-12-month use, creating a tempo-
ral mismatch with the other substance class indicators.
Additionally, the CSUS harm module does not assess
tobacco-attributed harms, and our focus was on alcohol
and drug use patterns and their association with harms
as captured in that module. While nicotine co-use is an
important component of polysubstance patterns in some
populations [9], including tobacco would have substan-
tially inflated polysubstance prevalence and shifted the
analytic focus away from the alcohol-drug combinations
of primary public health concern in the context of the
ongoing overdose crisis.

Outcome: any self-reported harm

The primary outcome was any self-reported harm
attributed to alcohol or drug use in the past 12 months
(binary). Harm was defined as endorsement of at least
one adverse consequence across physical health, mental
or emotional well-being, social or relationship function-
ing, financial impact, or work- or school-related prob-
lems, as captured in the CSUS harm module [21]. Harm
questions were administered only to respondents report-
ing past-year alcohol and/or drug use.

Covariates

The primary regression model adjusted for age group,
sex at birth, household income, educational attainment,
and homelessness experience, representing the available
sociodemographic confounder set in the CSUS 2023 Pub-
lic Use Microdata File. Marital status and employment,
which were collected in the survey, were not available
in the PUMF due to Statistics Canada disclosure control
procedures. A prespecified sensitivity model addition-
ally adjusted for self-rated physical health and self-rated
mental health; these variables were reserved for sensitiv-
ity analysis given their ambiguous position as potential
confounders or mediators of the exposure-harm relation-
ship in cross-sectional data.

Statistical analysis

All analyses were conducted using R (version 4.5.1) and
the survey package. Population-representative point
estimates incorporated the CSUS person-level sampling
weight to account for the complex survey design [21].
Variance estimation was performed using the 1,000 mean
bootstrap replicate weights provided with the CSUS 2023
PUME, applying replicate-weight survey design methods
[2, 21]. Because CSUS replicate weights are supplied as
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mean bootstrap weights, each representing an average
of multiple bootstrap samples, variance estimates were
adjusted using the recommended scaling factor, as speci-
fied in CSUS technical guidance [21].

Weighted prevalences and corresponding 95% confi-
dence intervals were estimated using bootstrap-based
standard errors. Associations between past-year polysub-
stance-use category and self-reported harm were exam-
ined using survey-weighted logistic regression models
with bootstrap variance estimation. Regression analyses
were restricted to respondents reporting any past-year
substance use and compared drug-only polysubstance
use and drug-plus-alcohol polysubstance use with sin-
gle-substance use as the reference category. Models
adjusted for age group, sex at birth, household income,
educational attainment, and homelessness experience
in the primary model. Due to small cell sizes and disclo-
sure control requirements in the public-use microdata
file, respondents reporting non-binary or other sex were
excluded from regression analyses. Analyses were con-
ducted using complete cases for exposure, outcome, and
covariates, and statistical significance was assessed using
a two-sided p <0.05 threshold.

In addition to the primary polysubstance categoriza-
tion, we conducted combination-specific analyses exam-
ining the association between selected substance co-use
combinations and self-reported harm. Candidate com-
binations were assessed for analytic feasibility based on
unweighted cell sizes and disclosure constraints; only
combinations with adequate sample sizes and stable
estimates were carried forward. As a further sensitiv-
ity analysis, we constructed a concurrent-use polysub-
stance variable from CSUS items that explicitly capture
use of multiple substances at the same time or on the
same occasion (ALC_Q17, CAN_Q10, ODS_QO05B), cor-
responding to Health Canada’s official concurrent-use
definition.

Disclosure control

Disclosure control procedures were applied in accor-
dance with CSUS PUMF reporting guidelines. Estimates
were suppressed when unweighted cell counts were
small, and estimates with high sampling variability were
interpreted cautiously, consistent with public-use micro-
data standards [21].

Ethics

This study used de-identified, publicly available micro-
data and did not involve direct contact with participants;
institutional research ethics board review was therefore
not required.
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Results

Sample characteristics

The analytic sample included 36,180 respondents, repre-
senting a weighted population of 32,757,730 Canadians
aged =15 years residing in the provinces (Table 1). Drug-
plus-alcohol polysubstance users comprised the over-
whelming majority of polysubstance users (unweighted
n=9,622), whereas drug-only polysubstance use was rare
(unweighted n=99).

Drug-plus-alcohol polysubstance use was most prev-
alent among younger and early middle-aged adults,
particularly those aged 25—44 years, and declined mark-
edly among adults aged 265 years (Table 1). Individuals
reporting drug-only polysubstance use had a substan-
tially higher prevalence of fair or poor self-rated mental
health compared with those reporting single-substance
use or no past-year substance use (Table 1).

Prevalence of substance-use patterns

Overall, 27.2% (95% CI 26.0-28.5) of respondents
reported past-year polysubstance use (Table 2). Nearly all
polysubstance exposure involved alcohol co-use (27.0%,
95% CI 25.7-28.3), whereas drug-only polysubstance use
was uncommon (0.3%, 95% CI 0.2—-0.4).

Single-substance use accounted for 61.0% (95% CI
59.6-62.4) of respondents and was driven primarily by
alcohol-only use (60.3%, 95% CI 58.9-61.7). Use of a
single drug class without alcohol was rare (0.7%, 95% CI
0.5-0.9).

Among respondents reporting alcohol-involved poly-
substance use, similar proportions reported alcohol plus
one drug class (13.8%, 95% CI 12.8-14.8) and alcohol
plus two or more drug classes (13.2%, 95% CI 12.2-14.2)
(Table 2).

Selected combinations of public health interest
Among selected non-mutually exclusive combinations,
the most prevalent co-use patterns were alcohol plus
cannabis (14.4%, 95% CI 13.4-15.4) and alcohol plus
stimulants (11.6%, 95% CI 10.7-12.5) (Table 2). Cannabis
plus stimulants (5.9%, 95% CI 5.2—6.6) and cannabis plus
other drugs (7.7%, 95% CI 6.9—8.5) were also observed.
Several high-risk combinations, including opioid-seda-
tive co-use, could not be reliably estimated and were sup-
pressed due to small unweighted cell counts (Table 2).

Age patterning

Age-stratified prevalence patterns are shown in Fig. 1.
Drug-plus-alcohol polysubstance use was concentrated
among younger and middle-aged adults and declined
steadily with increasing age, whereas drug-only polysub-
stance use remained rare across all age groups.
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Table 1 Sociodemographic and health characteristics by past-year substance-use category among Canadians aged > 15 years, CSUS

2023 (weighted percentages with 95% confidence intervals)

Characteristic Total Single substance/no Drug-only polysubstance  Drug-plus-
polysubstance alcohol
polysubstance
Unweighted N 36,180 26,459 99 9,622
Weighted population N 32,757,730 23,824,121 97,870 8,835,739
Age group (years)
15-24 14.1% [13.6-14.6] 13.6% [13.1-14.1] 15.5% [9.6-21.4]* 5.3% [14.4-16.2]
25-34 16.7% [16.1-17.2] 14.8% [142 15.4] 16.5% [10.4-22.6]* 21.9% [20.9-22.9]
35-44 16.1% [15.6-16.6] 14.1% [13.5-14.7] 23.5% [16.4-30.6]* 21.3%[20.3-22.3]
45-54 14.7% [14.2-15.2] 15.0% [14.4-15.6] 17.1% [10.9-23.3]* 3.7%[12.9-14.5]
55-64 16.1% [15.5-16.6] 16.3% [15.7-16.9] 19.5% [12.9-26.1]* 53%[ 45-16.1]
65+ 22.3% [21.7-22.9] 26.1% [254-26.8] 7.8% [3.4-12.2]* 124% [11.7-13.1]
Sex at birth
Male 49.5% [48.8-50.2] 48.7% [47.9-49.5] 67.9% [59.6-76.2] 51.4% [50.2-52.6]
Female 50.5% [49.8-51.2] 51.3% [50.5-52.1] 32.1% [23.8-404] 48.6% [47.4-49.8]
Household income
<$20,000 7.2% [6.8-7.6] 6.9% [6.5-7.3] 14.2% [8.4-20.01* 7.7% [7.1-8.3]
>$150,000 17.5% [16.9-18.1] 16.7% [16.1-17.3] 8.8% [4.2-134]% 19.6% [18.6-20.6]

Self-rated physical health
Excellent/Very good
Good
Fair/Poor

Self-rated mental health
Excellent/Very good
Good

55.7% [55.0-56.4]
31.8% [31.1-32.5]
12.3% [11.8-12.8]

53.5% [52.8-54.2]
27.9% [27.2-28.6]

57.8% [57.0-58.6]
31.0% [30.3-31.7]
11.0% [10.5-11.5]

58.1% [57.3-58.9]
26.8% [26.1-27.5]

34.8% [26.4-43.2]
32.6% [24.4-40.8]
30.8% [22.7-38.9]

27.4% [19.6-35.2]
24.9% [17.5-32.3]*

50.3% [49.1-51.5]
34.0% [32.9-35.1]
15.6% [14.7-16.5]

41.4% [40.2-42.6]
31.0% [29.9-32.1]

Fair/Poor 184% [17.8-19.0]

14.9% [14.3-15.5]

47.7% [39.2-56.2] 27.3% [26.2-28.4]

Values are weighted percentages with 95% confidence intervals. Estimates incorporate CSUS 2023 person-level survey weights; variance estimation used the CSUS
2023 mean bootstrap replicate weights (1,000 replicates). Estimates marked with an asterisk (*) indicate high variability and should be interpreted with caution.
Employment and marital status variables were not available in the Public Use Microdata File due to Statistics Canada disclosure control procedures. Household
income categories are shown for the lowest and highest brackets; intermediate categories are omitted for brevity

Association between past-year polysubstance use and self-
reported harm
In survey-weighted logistic regression analyses restricted
to past-year substance users, drug-plus-alcohol polysub-
stance use was associated with higher odds of reporting
any self-reported harm compared with single-substance
use (Table 3). In the primary model adjusting for age, sex,
income, education, and homelessness, drug-plus-alcohol
polysubstance use was associated with an adjusted odds
ratio of 4.80 (95% CI 1.02-22.69; p=0.048). Drug-only
polysubstance use showed a large but imprecise point
estimate (aOR 17.32, 95% CI 0.14-2,132.78; p=0.245),
reflecting the small sample size of this group. In the sensi-
tivity model additionally adjusting for self-rated physical
and mental health, the association for drug-plus-alcohol
polysubstance use remained significant (aOR 4.41, 95%
CI 1.04-18.72; p=0.044), representing an 8.2% attenua-
tion from the primary model.

Increasing age was associated with progressively lower
odds of reporting harm relative to ages 15—24 years, and
females had lower odds of harm than males (Table 3).

Concurrent-use sensitivity analysis

As a sensitivity analysis, we examined a concurrent-use
polysubstance measure constructed from CSUS items
that explicitly capture substance co-use at the same
time or on the same occasion (ALC_Q17, CAN_QI0,
ODS_QO05B). This measure corresponds to Health Can-
ada’s official concurrent-use definition. The prevalence
of concurrent polysubstance use was 29.2%, closely
matching Health Canada’s published estimate of 28%.
The concurrent-use prevalence exceeded the past-year
polysubstance prevalence (27.2%) because the concur-
rent-use items capture alcohol-cannabis same-occasion
co-use among respondents who may not have met the
drug-class threshold in the primary categorization, which
required use of at least one non-alcohol drug class. In
survey-weighted logistic regression adjusting for the
same sociodemographic covariates as the primary model,
concurrent polysubstance use was associated with self-
reported harm (aOR 5.72, 95% CI 0.98-33.48, p=0.053;
complete cases: 21,872). The point estimate was slightly
higher than the primary model (4.80), suggesting that the
observed association is unlikely to be solely an artifact
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Table 2 Weighted prevalence of past-year substance-use patterns and selected polysubstance combinations among Canadians

aged > 15 years, CSUS 2023

Pattern/combination Unweighted n Weighted % (95% Cl)
A. Overall substance-use patterns (mutually exclusive)
No past-year alcohol or drug use 4237 11.8% [10.8-12.8]
Single substance use (total) 22,222 61.0% [59.6-62.4]
Alcohol only (no past-year drugs) 21,986 60.3% [58.9-61.7]
Single drug class only (no alcohol) 236 0.7% [0.5-0.9]
Polysubstance use (total) 9,721 27.2% [26.0-28.5]
Drug-only polysubstance (> 2 drug classes; no alcohol) 99 0.3% [0.2-0.4]
Drug-plus-alcohol polysubstance (alcohol+ > 1 drug class) 9,622 27.0% [25.7-28.3]
Alcohol+ 1 drug class 4,972 13.8% [12.8-14.8]
Alcohol+>2 drug classes 4,650 13.2%[12.2-14.2]
B. Selected common and high-risk combinations (not mutually exclusive)
Alcohol + cannabis 5272 14.4% [13.4-154]
Alcohol + stimulants (including cocaine) 4,008 11.6% [10.7-12.5]
Cannabis + stimulants 2,062 5.9% [5.2-6.6]
Cannabis +other drugst 2,791 7.7% [6.9-8.5]
Opioids + benzodiazepines/sedatives 5 F (suppressed)
Opioids +stimulants (e.g., methamphetamine, cocaine) 490 14% [1.1-1.7]
Opioids +alcohol 1,070 3.2% [2.7-3.7]
Sedatives +alcohol 18 F (suppressed)

Values are weighted percentages with 95% confidence intervals. Estimates incorporate CSUS 2023 person-level survey weights, with variance estimation conducted
using the CSUS 2023 mean bootstrap replicate weights (1,000 replicates). Categories in section B are not mutually exclusive. “F” indicates estimates suppressed
due to small unweighted cell counts (< 30), consistent with public-use microdata disclosure requirements. Stimulants include both non-medical use of prescription
stimulants and illegal stimulants. tOther drugs include psychedelics (LSD, psilocybin, mescaline), dissociatives (PCP, ketamine), inhalants, salvia, kratom, and nitrous

oxide

of the broader 12-month reference period, although the
estimate was imprecise.

Discussion

Principal findings

In this national, population-based analysis of CSUS
2023, past-year polysubstance use was common among
Canadians aged>15 years and was overwhelmingly
characterized by alcohol co-use rather than drug-only
combinations. Although drug-only polysubstance use
was rare at the population level, it showed an elevated
but uncertain point estimate for self-reported harm,
indicating that relatively uncommon exposure profiles
may carry disproportionate risk. Together, these findings
position polysubstance exposure as a broad public health
concern extending beyond narrowly defined high-risk
subpopulations.

A central and policy-relevant finding is the predomi-
nance of alcohol-involved polysubstance use. While
public health responses have largely focused on illicit
drug combinations, alcohol involvement has been con-
sistently documented in substance-related toxicity deaths
across Canada. National and provincial surveillance,
coroner-based analyses, and mortality reviews demon-
strate frequent co-occurrence of alcohol with opioids,
benzodiazepines, and stimulants in fatal toxicity events
[1-4]. The present findings extend this evidence by show-
ing that alcohol-involved polysubstance exposure is also

the dominant pattern at the population level, reinforcing
the need to integrate alcohol explicitly into polysubstance
risk frameworks.

Drug-plus-alcohol polysubstance use remained asso-
ciated with self-reported harm after adjustment for
sociodemographic confounders. Drug-only polysub-
stance use had an elevated point estimate, but the asso-
ciation could not be estimated precisely due to the small
number of respondents in this category (n=99); the con-
fidence interval was extremely wide and included the null
value. While the direction of this estimate is consistent
with elevated risk, the finding should be interpreted with
caution.

Combination-specific findings

Combination-specific analyses suggested heterogene-
ity in the association between different substance co-use
patterns and self-reported harm (Table 4), though esti-
mates for less common combinations were imprecise
and should be interpreted cautiously. The wide confi-
dence intervals observed in several models reflect sparse
cell counts and should be interpreted as indicative of
direction rather than precise magnitude of association.
Alcohol combined with stimulants (aOR 22.27, 95% CI
3.65—-135.83) and cannabis combined with stimulants
(aOR 22.95, 95% CI 1.79-293.80) showed the largest point
estimates, consistent with pharmacological evidence of
synergistic cardiovascular and neurotoxic effects, though
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Panel A. Drug-plus-alcohol polysubstance use

Weighted prevalence (%)

5% Panel B. Drug-only polysubstance use

0.7

Weighted prevalence (%)

15-24 25-34 35-44 45-54 55-64 65+
Age Group (Years)

Fig. 1 Weighted prevalence of past-year polysubstance use by age group, CSUS 2023. Panel A shows the weighted prevalence of drug-plus-alcohol
polysubstance use (alcohol plus>1 drug class). Panel B shows the weighted prevalence of drug-only polysubstance use (=2 drug classes without alco-
hol). Error bars represent 95% confidence intervals estimated using CSUS 2023 mean bootstrap replicate weights (1,000 replicates). Prevalence estimates
reflect past-year use and are weighted to the national population

Table 3 Survey-weighted logistic regression examining the association between past-year polysubstance use and any self-reported
harm among past-year substance users, CSUS 2023

Exposure (Reference: Single-substance use) aOR 95% ClI p-value
Panel A: Primary model
Drug-plus-alcohol polysubstance 4.80 1.02-22.69 0.048
Drug-only polysubstance 17.32 0.14-2,132.78 0.245
Panel B: Sensitivity model
Drug-plus-alcohol polysubstance 441 1.04-18.72 0.044
Drug-only polysubstance 1542 0.20-1,213.39 0.219

Adjusted odds ratios (aORs) and 95% confidence intervals are shown. Reference group is single-substance use. Panel A: primary model adjusted for age group, sex
at birth, household income, educational attainment, and homelessness experience (complete cases: 21,840). Panel B: sensitivity model additionally adjusted for
self-rated physical health and self-rated mental health (complete cases: 21,807). Models apply CSUS 2023 person-level survey weights with variance estimation using
1,000 mean bootstrap replicate weights

the wide confidence intervals reflect limited sample sizes  precise quantification of the effect. Alcohol combined
for these combinations. Alcohol combined with opi- with cannabis, the most prevalent combination, showed
oids was also significantly associated with harm (aOR a more modest and non-significant association (aOR
14.99, 95% CI 1.15-195.15), but the confidence interval  4.57, 95% CI 0.87-24.00, p=0.072). Opioids combined
spanned more than two orders of magnitude, precluding  with stimulants had a large but extremely unstable point
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Table 4 Survey-weighted logistic regression examining
associations between selected substance co-use combinations
and any self-reported harm, CSUS 2023

Combination aOR 95% Cl p-value
Alcohol+Cannabis 457 0.87-24.00 0.072
Alcohol + Stimulants 2227 3.65-135.83 <0.001
Alcohol +Opioids 14.99 1.15-195.15 0.039
Cannabis + Stimulants 2295 1.79-293.80 0016
Opioids + Stimulants 61.08 0.19-19,278.81 0.161

Reference group is single-substance users. All models adjusted for age group,
sex at birth, household income, educational attainment, and homelessness
experience. Each combination was modelled separately against single-
substance users. Opioids + sedatives was excluded due to sparse data. Models
apply CSUS 2023 person-level survey weights with variance estimation using
1,000 mean bootstrap replicate weights

estimate (aOR 61.08, 95% CI 0.19-19,278.81, p=0.161)
that cannot be meaningfully interpreted. Opioid-sed-
ative co-use could not be estimated at all due to sparse
data. These patterns are broadly consistent with known
pharmacological risk profiles but require confirmation
in larger datasets or through linkage to administrative
health records.

Comparison with existing evidence

The association between polysubstance use and elevated
risk of acute toxicity and overdose is well established.
Cohort and population-based studies consistently show
increased overdose risk associated with concurrent
opioid-stimulant use and opioid use combined with
sedatives or benzodiazepines [10-14]. Pharmacologic
evidence further demonstrates synergistic effects of these
combinations on respiratory depression, cardiovascular
strain, and neurotoxicity, resulting in risk that exceeds
additive effects [11, 12].

Beyond pharmacologic mechanisms, qualitative and
mixed-methods studies suggest that polysubstance
use reflects adaptive behaviours shaped by individual
needs and structural conditions. Motivations includ-
ing enhancement of desired effects, mitigation of with-
drawal, self-treatment of mental health symptoms, and
substitution in response to drug supply changes have
been described across diverse populations [10, 16-20,
22]. Despite this behavioural complexity, the downstream
health consequences of polysubstance exposure are well
documented [23]. Clinical studies link stimulant co-use
to adverse cardiovascular outcomes, including heart fail-
ure associated with cocaine [24] and methamphetamine
[25], while population-based analyses demonstrate ele-
vated overdose risk associated with concurrent use of
Z-drugs and opioids [26]. Recent surveillance data fur-
ther indicate that polysubstance exposure contributes
to accidental acute toxicity deaths among youth [27].
These dynamics are particularly salient in the context of
an increasingly volatile unregulated drug supply, where
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contamination and variability in potency may further
amplify risk [28-30].

Much of the existing evidence on polysubstance-
related harms derives from coroner, toxicology, and
administrative health datasets, which are indispensable
for understanding mortality and severe morbidity but
provide limited insight into exposure prevalence or non-
fatal harms [1-4, 30, 31]. Population-based survey data
therefore play a critical complementary role by capturing
a broader spectrum of substance-use patterns, including
individuals who may not appear in acute care or mor-
tality records. The present study contributes to this evi-
dence base by quantifying polysubstance exposure and
associated harms in the general population. Ecological
approaches that contextualize enforcement and admin-
istrative indicators alongside survey-based prevalence
estimates face analogous challenges in reconciling data
sources with different coverage and ascertainment prop-
erties, as has been demonstrated in other national set-
tings [32].

Implications for public health policy and practice

The predominance of alcohol-involved polysubstance use
has important implications for public health policy and
practice. Screening and brief intervention strategies in
primary care, emergency departments, and community
settings should explicitly assess alcohol co-use alongside
other substances, rather than treating alcohol as ancil-
lary to illicit drug use. Evidence from treatment and
harm-reduction settings indicates that alcohol use can
meaningfully modify risk among people using opioids
and other drugs, including those receiving opioid agonist
treatment [15]. These findings are particularly relevant
for provincial public health agencies and population-level
prevention programs, where alcohol and drug use are
often addressed through separate policy and surveillance
streams.

Prevention and harm-reduction strategies should
therefore continue to emphasize avoidance of high-risk
combinations, particularly opioid-sedative and opioid-
stimulant co-use, while also addressing alcohol’s role in
amplifying overdose risk [1, 10—14] Interventions such as
naloxone distribution, safer-use education, and tailored
counselling may be more effective when framed around
polysubstance risk rather than single-substance use.

Although drug-only polysubstance use was uncommon
at the population level, the elevated but imprecise point
estimate is consistent with this group carrying dispro-
portionate risk, though the small sample size (n=99) pre-
cludes firm conclusions. If confirmed in larger samples,
this would suggest the presence of a small but high-risk
subgroup that may benefit from targeted prevention and
clinical outreach strategies. In addition, the observed
age distribution indicates that polysubstance-related
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interventions should not be limited to adolescents or
young adults; working-age adults account for a substan-
tial proportion of population-level polysubstance expo-
sure and should be explicitly included in prevention and
harm-reduction efforts.

Study limitations

Several limitations should be considered when interpret-
ing these findings. First, the analysis is cross-sectional;
therefore, observed associations cannot establish tempo-
rality or causality between polysubstance use and harms.
Second, CSUS measures are self-reported and may be
subject to recall error and social desirability bias, par-
ticularly for stigmatized substances. Third, polysubstance
exposure was defined over the past 12 months and did
not require simultaneous co-ingestion; as a result, some
observed combinations may reflect sequential rather
than concurrent use, and associated risk may be over-
or under-estimated depending on timing and dose. As a
sensitivity analysis, we reconstructed polysubstance use
using CSUS concurrent-use items that assess same-occa-
sion co-use; the association with harm was consistent
under this stricter definition (see above).

Fourth, the harms outcome is self-attributed to sub-
stance use and may not fully capture clinically verified
harms or health-service utilization. Individuals may
not always accurately identify the substances they have
consumed; self-reported substance use may diverge
from toxicological verification, particularly for opioids
and sedatives in the context of an increasingly com-
plex unregulated drug supply [33, 34]. Fifth, geographic
granularity and covariate detail are constrained by the
public-use microdata structure, and very small cell
sizes necessitate suppression or cautious interpretation
for rare polysubstance combinations. Although vari-
ance estimation appropriately incorporated the full set
of CSUS mean bootstrap replicate weights with recom-
mended scaling, estimates for rare exposure patterns
remain imprecise due to limited sample sizes.

Tobacco and nicotine products were excluded from the
polysubstance definition due to temporal measurement
differences and the absence of tobacco-attributed harms
in the CSUS harm module. While this exclusion is consis-
tent with the study’s focus on alcohol-drug combinations,
it may underestimate overall polysubstance burden, par-
ticularly in populations where tobacco-substance co-use
is clinically relevant.

Marital status and employment were collected in CSUS
2023 but were not available in the Public Use Microdata
File due to Statistics Canada disclosure control proce-
dures. Education and homelessness experience were used
as alternative sociodemographic controls.
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Conclusion

In this national analysis of CSUS 2023, past-year poly-
substance use was common among Canadians aged > 15
years and was largely driven by alcohol-involved patterns.
Drug-plus-alcohol polysubstance use was associated with
self-reported harms, and the point estimate for drug-only
polysubstance use, while elevated, was imprecise due to
sparse data. Combination-specific analyses suggested
heterogeneity across substance co-use patterns, though
estimates for less common combinations were impre-
cise and require confirmation in larger samples. These
findings highlight the importance of addressing alcohol
co-use within broader polysubstance prevention efforts.
Integrating alcohol explicitly into screening, preven-
tion, and surveillance strategies may strengthen public
health responses to substance-related harms, particularly
among younger and working-age adults.
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