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Abstract: This study estimates the prevalence of co-use of alcohol and cannabis, assesses the 
sociodemographic risk factors of co-use, and examines the associations between mental health and 
heavy episodic drinking (HED) and co-use of alcohol and cannabis in Canada during the early years 
of the COVID-19 pandemic. Nine successive cross-sectional surveys, held from May 2020 to January 
2022, of adults (aged ≥18 years) living in Canada were pooled for 9,011 participants. The prevalence 
of co-use was calculated across sociodemographic groups. Logistic regressions were used to assess 
associations. Co-use of alcohol and cannabis was associated with a greater likelihood of engaging in 
HED and experiencing symptoms of anxiety, depression, and loneliness. The prevalence of co-use of 
alcohol was different across sociodemographic groups. The highest prevalence was among TGD 
people (35.5%), followed by individuals aged 18-39 years (14.5%). Additionally, being TGD, 
separated/divorced/widowed, living in an urban area, and having a high household income 
increased the likelihood of reporting co-use of alcohol and cannabis. These findings underscore the 
fact that developing public health and clinical interventions for preventing and treating excessive 
alcohol or cannabis use must consider both alcohol and cannabis use patterns and should be tailored 
to the highest-risk TGD and young adults. 
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1. Introduction 

Alcohol and cannabis are the two most commonly used psychoactive substances in Canada [1, 
2]. The use of these substances by Canadians leads to a substantial burden of health and social harms. 
In particular cannabis 287 deaths in Canada in 2012 [3], and alcohol use caused 17,098 deaths in 
Canada in 2020 [4]. The COVID-19 pandemic and the associated social distancing policies further 
increased problematic alcohol and cannabis consumption in Canada [1, 2, 5]. In 2021, 18% of 
Canadians 15 years of age and or older reported consuming five or more drinks on days they had 
consumed alcohol in the previous month; this proportion was higher than what was recorded before 
the pandemic (11% in 2017) [1]. Also, among Canadians who had previously consumed cannabis, 
34% reported increased consumption during the pandemic, compared with the pre-pandemic period 
[1]. Evidence suggests there is a strong association between cannabis and alcohol use [6-9]. Among 
alcohol users, cannabis is the most widely used substance (excluding alcohol) [10, 11]; similarly, most 
cannabis users report using alcohol [12]. Simultaneous use of alcohol and cannabis is considered a 
risk for users’ safety and well-being [7, 13], mainly because of its additive effects [14-16]. The co-use 
of alcohol and cannabis (i.e., the use of both substances within a given period of time [10, 16]) is 
associated with increased risk of serious public health concerns, including unsafe driving behaviours, 
including heavy episodic drinking (adults in the United States were 3.7 times more likely to binge 
drink in the past month if they used cannabis in the past month) [16, 17], higher rates of alcohol use 
disorders [16, 18, 19].  

Co-use of alcohol and cannabis is also associated with an increased prevalence of mental illness 
[16, 18]. Indeed, co-use increases the risk of behavioural problems, psychosis, and substance-related 
harms [20, 21]. Although the use of cannabis is associated with the development of mood disorders 
and anxiety disorders as well as loneliness [16, 18, 22], and the use of alcohol is causally related to the 
development of mood disorders and associated with loneliness [22, 23], it is currently unknown if 
anxiety, mood disorders or loneliness are associated with co-use of cannabis and alcohol. 

Given that the co-use of alcohol and cannabis affects the health outcomes for the general 
population, it is imperative to understand co-users better and provide new insights that may inform 
interventions and prevention strategies to reduce its burden. However, despite these concerns about 
the additive harms of alcohol and cannabis co-use, limited research has explicitly examined the 
prevalence of and the sociodemographic risk factors associated with alcohol and cannabis co-use 
compared to the exclusive use of either substance among Canadians [24, 25]. Most studies 
investigating risk factors of co-use have focused on adolescents and young adults (aged 12-25), and 
most of this work has only examined the role of age, gender, and ethno-racial background [24]. 
Furthermore, results of previous studies have been mixed in terms of which sociodemographic 
factors affect co-use, particularly regarding gender and ethno-racial background [25-28]. A study 
examining co-use among adults in the US found that this behaviour was strongly associated with 
being younger (aged 18-49) and having less than a high school education [29]. The examination of the 
association between non-binary gender and polysubstance use has focused mainly on transgender 
and gender-diverse individuals (i.e., those whose gender identity differs from their assigned sex at 
birth [30]) [31]. A cross-sectional study on 32,072 students in the US, including 335 transgender and 
gender-diverse individuals, examined the simultaneous use of alcohol, cigarettes, cannabis or other 
drugs within the previous 30 days [32]. Transgender adolescents were five times more likely to 
engage in polysubstance use than their cisgender peers (i.e. those whose gender identity matches 
their assigned sex at birth [30]) [31]. 

The present study extends the investigation of the co-use of alcohol and cannabis using repeated 
cross-sectional surveys conducted in Canada during the COVID-19 pandemic to understand the 
harms and risk factors associated with this behaviour. The specific objectives of this study are to 1) 
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estimate the prevalence of co-use of alcohol and cannabis across sociodemographic groups, including 
age, gender (i.e., women, men, and transgender and gender diverse people), ethno-racial background 
and socioeconomic status (i.e., employment status, household income, and educational attainment); 
2) identify specific sociodemographic risk factors associated with co-use of alcohol and cannabis, and 
3) examines the associations between mental health and heavy episodic drinking and co-use of 
alcohol and cannabis in Canada during the early years of the COVID-19 pandemic.  

2. Material And Methods 

2.1. Participants and Data Collection 

Data were obtained from nine successive web-based cross-sectional surveys of English-speaking 
Canadian adults ≥18 years of age. The survey data were collected by the survey firm Delvinia through 
their web panel called Asking Canadians (http://www.delvinia.com/solutions/askingcanadians/), 
using a proportional quota sampling to approximate the distribution of the English-speaking 
Canadian population by age, sex, and region [33]. Participants completed electronic consent forms 
before initiating the survey, and the study received ethics approval from the Centre for Addiction 
and Mental Health. The surveys were conducted from May 2020 to January 2022: May 8-12 (survey 
1, n=1,005, response rate (RR)=15.9%), May 29-June 1 (survey 2, n=1,002, RR=17.2%), June 19-23 
(survey 3, n=1,005, RR=16.4%), July 10-14 (survey 4, n=1,003, RR=13.7%), September 18-22 (survey 5, 
n=1,003, RR=17.6%), November 27-December 1 (survey 6, n=1,003, RR=16.2%), March 19-23 (survey 
7, n=1,000, RR=15.8%), July 9-13 (survey 8, n=1,001, RR=12.5%), and January 7-11, 2022 (survey 9, 
n=1,004, RR=10.3%). Table S1 of the supplement contains the details of RR calculations and the survey 
interview information. A pooled sample of 9,011 participants was analyzed in this study.  

2.2. Measures 

Co-use of alcohol and cannabis was measured by combining the responses to two distinct questions 
on substance use. (1) “During the past seven days, on how many days did you use alcohol?” and (2) 
“During the past seven days, on how many days did you use cannabis?”. Response categories for 
each question were recoded to reflect use on at least one day (coded 1) versus use on 0 days (coded 
0). Participants who reported using alcohol on at least one day and who also reported using cannabis 
on at least one day were classified as engaging in alcohol and cannabis co-use in the past week. The 
co-use binary variable, which reflects the use of alcohol and cannabis, was coded 1 if they used both 
substances at least once in the past week and 0 otherwise. 

Anxiety was measured by the Generalized Anxiety Disorder (GAD-7) scale [34]. The GAD-7 
includes seven items using a four-point metric, ranging from 0 = “not at all” to 3= “nearly every day.” 
The total score ranged from 0 to 21, with higher scores reflecting more severe functional impairments 
because of anxiety. Participants with a score ≥ 10 were defined as experiencing moderate to severe 
anxiety [35-38]. 

Depression was measured by a single question from the Center for Epidemiologic Studies 
Depression Scale (CES-D) [39]: “In the past 7 days, how often have you felt depressed?” Response 
categories were “rarely or none of the time (less than 1 day)”, “some or a little of the time (1-2 days)”, 
“occasionally or a moderate amount of the time (3-4 days)”, and “most or all of the time (5-7 days)”. 
Those who reported feeling depressed 3-4 or 5-7 days were identified as experiencing depressive 
symptoms [39]. 

Loneliness was measured with a single item from the CES-D [39]. This item asked participants, 
“In the past 7 days, how often have you felt lonely?” with the following response options: “rarely or 
none of the time (less than 1 day)”, “some or a little of the time (1-2 days)”, “occasionally or a 
moderate amount of the time (3-4 days)”, and “most or all of the time (5-7 days)” [39]. Participants 
were considered lonely if they reported feeling lonely for 3-4 or 5-7 days. 

Heavy episodic drinking (HED) was assessed using the question: “On how many of the past seven 
days did you drink five/four or more drinks on one occasion?” Heavy episodic drinkers were defined 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 13 May 2025 doi:10.20944/preprints202505.0986.v1

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202505.0986.v1
http://creativecommons.org/licenses/by/4.0/


 4 of 13 

 

as the consumption of 5 or more standard drinks (≥68.0 grams of alcohol) for cisgender men and 
transgender and gender diverse (TGD) participants and 4 or more standard drinks (≥54.4 grams of 
alcohol) for cisgender women [40, 41]. 

2.3. Covariates 

Sociodemographic covariates included gender (cisgender men, cisgender women, and TGD), 
age (18-39, 40-59 and 60+ years), ethno-racial background (White and Non-white (i.e., 
Asian/Black/Indigenous/Arab/Latinx and other ethnicities)), marital status (married/living with a 
partner, separated/divorced/widowed, single and marital status not stated), and residential 
environment (urban, suburban, and rural). Note that the gender identity question had the following 
response options: “Man,” “Woman,” “Transgender man,” “Transgender woman,” “Two-Spirit,” 
“Non-binary (genderqueer, gender fluid),” “Questioning/Not sure of my gender identity,” “Identity 
not listed,” and “Prefer not to answer.” Individuals who self-identified as transgender, two-spirit, or 
non-binary and those who selected “Questioning/Not sure of my gender identity” or did not find 
their gender listed were categorized as TGD. We excluded participants who responded “prefer not 
to answer” from the main analysis (i.e., 21 participants). 

Additional covariates included socioeconomic status measured by household income (less than 
$40,000 as the reference category, $40,000-$79,999, $80,000-$119,999, $120,000 or more, and income 
not stated)), educational attainment (post-secondary as the reference category, high school diploma 
or less, college degree/diploma, university degree/diploma, and education attainment not stated), 
and employment status during COVID-19 (employed (no change due to the pandemic) as the 
reference category, unemployed (no change due to the pandemic), and other impacts on employment 
(i.e., participants working from home due to the pandemic and returning to their usual workplace or 
participants who were unemployed/laid off/let go due to the pandemic who were back working with 
the same or a new employer)). 

2.4. Statistical Analyses 

We calculated the prevalence of the use of alcohol only, cannabis only, co-use and no-use of both 
substances by sociodemographic characteristics. We also performed multivariate logistic regressions 
on the pooled data from May 2020 to January 2022 to assess (i) the sociodemographic risk factors for 
co-use of alcohol and cannabis, and (ii) associations of mental health symptoms and HED with co-
use during the pandemic. To assess the risk factors, four multivariate logistic regressions were used 
to compare co-use of alcohol and cannabis to 1) non-co-use of both substances, 2) use of alcohol only 
(i.e., use of alcohol and non-use of cannabis), 3) use of cannabis only (i.e., use of cannabis and non-
use of alcohol), and 3) no-use of both substances. Adjusted odds ratios (aORs) and 95% confidence 
intervals (CIs) were presented for each regression. Stata version 16.1 (StataCorp, College Station, 
Texas 77845 USA) was used for all analyses. 

3. Results 

3.1. Description of Participants and Prevalence of Co-Use of Alcohol and Cannabis 

Table 1 shows study respondents' sociodemographic characteristics and substance use 
prevalence across socio-demographic groups. Most of the 9,011 participants were White (68.9%), 
married (62.5%), employed (85.0%), and had a university degree (52.2%). Approximately 48% of 
participants reported drinking alcohol only (without cannabis); 3.1% used only cannabis, and 10.1% 
used alcohol and cannabis during the past week. The prevalence of co-use was higher among 
individuals aged 18–39 years (14.5%), unemployed individuals (13.3%), individuals with a high 
household income of $80,000-$119,000 (12.8%), higher among TGD people (35.5%) followed by 
cisgender men (11.9%), individuals living in an urban area (11.0%), and individuals with less than a 
university degree (10.5-11.9%). 
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Table 1. Sociodemographic characteristics of respondents and prevalence of alcohol, cannabis, and co-use across 
socio-demographic groups. 

  
Total 

sample 
 

Alcohol Only 
(n=4,353) 

Cannabis only 
(n=280) 

Co-use 
(n=907) 

No-use 
(n=3,471) 

 n %  % % % % 
Total, n (%) 9,011 100  48.3 3.1 10.1 38.5 

Gender        

Man 4,456 49.5  50.4 3.1 11.9 34.6 
Woman 4,472 49.6  46.7 3.1 8.0 42.3 

Transgender and gender-
diverse 

62 0.7  24.2 6.4 35.5 33.9 

Prefer not to answer 21 0.2  19.1 0 0 80.9 
Age        

Age 18-39 3,467 38.5  41.3 4.7 14.5 39.5 
Age 40-59 2,846 31.6  48.4 2.9 9.3 39.5 
Age 60+ 2,698 29.9  57.2 1.3 5.3 36.2 

Ethno-racial background        

White 6,209 68.9  53.8 3.2 10.0 33.1 
Non-white 2,802 31.1  36.2 3.0 10.3 50.6 

Marital status        

Separated/divorced/wido
wed 

1,126 12.5  45.9 2.7 9.9 41.6 

Married 5,631 62.5  52.4 2.6 9.8 35.2 
Single 2,135 23.7  39.4 4.7 10.9 45.0 

Marital status not stated 119 1.3  35.3 2.5 10.9 51.3 
Residential environment        

Urban 4,224 46.9  46.3 3.2 11.0 39.5 
Suburban 3,356 37.2  51.1 2.8 9.5 36.7 

Rural 1,431 15.9  47.8 3.7 8.6 39.9 
Income        

Inc_less40k 1,080 12  32.0 4.7 10.0 53.2 
Income of $40,000-$79,999 2,216 24.6  44.2 4.1 11.5 40.2 

Income of $80,000-
$119,999 

2,031 22.5  50.5 2.7 12.8 34.0 

Income $120,000+ 2,238 24.8  57.2 2.0 9.8 31.0 
Income not stated 1,446 16  49.9 2.6 4.6 42.9 
Employment situation during 

COVID-19 
    

Employed 7,660 85.0  49.1 3.0 9.6 38.2 
Unemployed 867 9.62  44.3 4.4 13.3 38.1 

Other impact on 
employment 

484 5.37  42.4 2.7 11.4 43.6 

Educational attainment        

Post-secondary 1,362 15.1  44.8 4.3 11.4 39.6 
High school 1,068 11.9  41.2 4.5 10.5 43.8 

College 1,802 20  46.6 3.9 11.9 37.6 
University 4,703 52.2  51.8 2.2 8.9 37.1 

Education attainment not 
stated 

76 0.8  32.9 1.3 7.9 57.9 
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3.2. Associations of Sociodemographic Factors with Co-Use of Alcohol and Cannabis 

Table 2 shows the results of logistic regressions between sociodemographic characteristics and 
co-use of alcohol and cannabis. Comparing co-use and non-co-use, TGD people (aOR=3.61, 95% CI 
2.09 - 6.25), people who were separated/divorced/widowed (aOR=1.60, 95% CI 1.23 - 2.07), people 
living in urban areas (aOR=1.26, 95% CI 1.07 - 1.56), and people with a high household income of 
$80,000-$119,000 (aOR=1.41, 95% CI 1.09 - 1.82) were at greater odds of reporting co-use of alcohol 
and cannabis during the pandemic compared to men, single individuals, people living in rural areas, 
and those with income less than $40,000., respectively. However, women (aOR=0.63, 95%CI 0.55 - 
0.73), people aged 40-59 years (aOR=0.53, 95% CI 0.45 - 0.63) and 60+ (aOR=0.27, 95% CI 0.22 - 0.33), 
and non-White people (i.e., Asian/Black/Indigenous/Arab/Latinx and other ethnicities) (aOR=0.77, 
95% CI 0.66 - 0.91), unemployed individuals (aOR=0.74, 95%CI 0.59 - 0.92) and those with university 
degree (aOR=0.67, 95%CI 0.54 - 0.82) were at lower odds of reporting the co-use of alcohol and 
cannabis during the pandemic compared to men, younger adults, white people, employed 
individuals, and people with high school diploma, respectively. These results are generally 
qualitatively similar to those obtained when the co-users group was compared to the alcohol only 
users, cannabis only users and non-users groups. 

Table 2. Associations of sociodemographic factors with the co-use of alcohol and cannabis during the 
pandemic. 

  
Co-use vs. non 

co-use   
 

Co-use vs. 
alcohol use 

only 
 

Co-use vs. 
cannabis use 

only 
 

Co-use vs. no-
use 

 aOR (95% CI)  aOR (95% CI)  aOR (95% CI)  aOR (95% CI) 
Gender        

Men (ref.)        

Women 
0.63*** (0.55-

0.73) 
 0.71*** (0.61-

0.83) 
 0.74** (0.55-0.99)  

0.54*** (0.46-
0.63) 

TGD 
3.61*** (2.09-

6.25) 
 4.73*** (2.36-

9.49) 
 1.72 (0.56-5.27)  3.42*** (1.81-

6.46) 
Age        

Age 18-39 (ref.)        

Age 40-59 
0.53*** (0.45-

0.63) 
 0.51*** (0.42-

0.61) 
 1.1 (0.79-1.52)  0.54*** (0.45-

0.65) 

Age 60 + 
0.27*** (0.22-

0.33) 
 0.23*** (0.18-

0.29) 
 1.44 (0.91-2.28)  0.30*** (0.24-

0.37) 
Ethno-racial background        

White (ref.)        

Non-White 
0.77*** (0.66-

0.91) 
 1.1 (0.92-1.3)  1.07 (0.78-1.47)  0.48*** (0.41-

0.58) 
Marital status        

Single (ref.)        

Separated/divorced/widowed 
1.60*** (1.23-

2.07) 
 1.46*** (1.1-1.94)  1.77** (1.07-2.95)  1.59*** (1.2-2.11) 

Married 1.19 (1-1.42)  1.08 (0.89-1.31)  1.44** (1.04-1.99)  
1.34*** (1.11-

1.62) 
Marital status not stated 1.85 (0.96-3.57)  2.25** (1.07-4.74)  2.21 (0.54-9.09)  1.87 (0.91-3.84) 

Living area        

Rural (ref.)        

Urban 1.26** (1.01-1.56)  1.11 (0.88-1.4)  1.37 (0.91-2.06)  1.40*** (1.11-
1.78) 

Suburban 1.07 (0.85-1.34)  0.92 (0.72-1.17)  1.38 (0.91-2.1)  1.21 (0.95-1.55) 
Income        
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Income: less than $40,000 (ref.)        

Income: $40,000-$79,999 1.24 (0.97-1.59)  0.91 (0.69-1.2)  1.32 (0.86-2.03)  1.51*** (1.17-
1.96) 

Income: $80,000-$119,999 
1.41*** (1.09-

1.82) 
 0.93 (0.7-1.23)  2.06*** (1.28-

3.32) 
 1.89*** (1.44-

2.48) 

Income: $120,000+ 1.06 (0.81-1.38)  0.65*** (0.48-
0.87) 

 2.01*** (1.2-3.37)  1.59*** (1.2-2.12) 

Income not stated 
0.51*** (0.36-

0.71) 
 0.35*** (0.25-

0.51) 
 0.78 (0.45-1.35)  0.64** (0.45-0.9) 

Employment        

Employed (ref.)        

Unemployed 
0.74*** (0.59-

0.92) 
 0.79** (0.62-1)  0.96 (0.63-1.46)  0.69*** (0.54-

0.88) 
Other impacts on employment 1.04 (0.73-1.49)  1.15 (0.78-1.7)  1.46 (0.7-3.03)  0.9 (0.61-1.33) 

Educational attainment        

Post-secondary (ref.)        

High school 0.96 (0.73-1.25)  1 (0.75-1.33)  0.95 (0.59-1.53)  0.89 (0.67-1.18) 
College 1.01 (0.81-1.27)  0.97 (0.76-1.24)  1.19 (0.78-1.81)  1.06 (0.83-1.36) 

University 
0.67*** (0.54-

0.82) 
 0.58*** (0.46-

0.72) 
 1.48 (1-2.2)  0.75** (0.6-0.95) 

Education attainment not 
stated 

0.85 (0.33-2.17)  0.84 (0.3-2.36)  2.73 (0.27-27.93)  0.77 (0.28-2.1) 

Survey waves        

Wave 1 (ref.)        

Wave 2 1.14 (0.84-1.56)  1.07 (0.77-1.49)  1.02 (0.56-1.87)  1.26 (0.9-1.76) 
Wave 3 1.27 (0.93-1.72)  1.2 (0.86-1.65)  1.74 (0.9-3.35)  1.37 (0.98-1.91) 
Wave 4 1.28 (0.94-1.74)  1.18 (0.85-1.63)  1.25 (0.67-2.31)  1.43** (1.02-1.99) 
Wave 5 1.17 (0.85-1.6)  1.19 (0.85-1.67)  1.36 (0.72-2.56)  1.11 (0.79-1.56) 
Wave 6 1.43** (1.06-1.93)  1.48** (1.07-2.04)  0.82 (0.46-1.44)  1.44** (1.04-2) 
Wave 7 1.31 (0.97-1.78)  1.38 (0.99-1.91)  1.06 (0.58-1.94)  1.32 (0.95-1.84) 
Wave 8 1.09 (0.8-1.5)  1.05 (0.75-1.46)  1.01 (0.55-1.87)  1.2 (0.86-1.69) 
Wave 9 1.32 (0.97-1.8)  1.29 (0.93-1.79)  0.82 (0.46-1.47)  1.43** (1.02-1.99) 

Constant 
0.21*** (0.14-

0.33) 
 0.65 (0.41-1.03)  1.03 (0.46-2.31)  0.39*** (0.25-

0.63) 
Observations 8,990  5,256  1,187  4,361 

Pseudo R-squared 0.0603  0.0846  0.0516  0.0824 
Legend: *** and ** Odds ratios are significant at the 1% and 5% significance level, respectively. 95% 

confidence intervals in parentheses. ref: reference category 

3.3. Associations with Heavy Episodic Drinking, Anxiety, Depression, and Loneliness  

Table 3 shows the results of multivariate logistic regressions of co-use on self-reported: anxiety, 
depression, loneliness, and HED (controlling for sociodemographic characteristics). Co-use of alcohol 
and cannabis (vs. non co-use) was strongly associated with self-reported HED (aOR=7.58, 95% CI 6.50 
- 8.84), anxiety (aOR=1.93, 95% CI 1.65 - 2.25), depression (aOR=1.96, 95% CI 1.67 - 2.29), and loneliness 
(aOR=1.87, 95% CI 1.60 - 2.19). Being a woman, TGD, and unemployed increased the likelihood of 
reporting anxiety, depression, and loneliness. Those who were separated/divorced/widowed, had a 
household income higher than $40,000, and unemployed were more likely to report heavy alcohol 
drinking. 

Table 3. Associations of co-use of alcohol with heavy episodic drinking and mental health symptoms. 

 Anxiety Depression Loneliness Heavy episodic drinking 
Non co-use (Ref)     
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Co-use of alcohol and cannabis 1.93*** 1.96*** 1.87*** 7.58*** 
 (1.65 - 2.25) (1.67 - 2.29) (1.60 - 2.19) (6.50 - 8.84) 

Gender     
Men (ref.)     
Women 1.42*** 1.37*** 1.34*** 0.78*** 

 (1.28 - 1.59) (1.23 - 1.53) (1.20 - 1.49) (0.70 - 0.87) 
Transgender and gender-diverse 2.06*** 2.72*** 2.31*** 0.87 

 (1.21 - 3.50) (1.61 - 4.60) (1.37 - 3.92) (0.48 - 1.59) 
Age     

Age 18-39 (ref.)     
Age 40-59 0.78*** 1.00 0.83*** 1.03 

 (0.69 - 0.88) (0.88 - 1.13) (0.74 - 0.95) (0.91 - 1.17) 
Age 60 + 0.34*** 0.45*** 0.45*** 0.71*** 

 (0.29 - 0.40) (0.39 - 0.53) (0.39 - 0.53) (0.61 - 0.82) 
Ethno-racial background     

White (ref.)     
Non White 1.15** 1.01 1.04 0.93 

 (1.02 - 1.29) (0.89 - 1.13) (0.92 - 1.17) (0.83 - 1.05) 
Marital status     

Single (ref.)     
Separated/divorced/widowed 1.12 1.07 1.21** 1.22** 

 (0.92 - 1.36) (0.89 - 1.29) (1.01 - 1.44) (1.01 - 1.48) 
Married 1.04 0.86** 0.50*** 1.07 

 (0.91 - 1.18) (0.75 - 0.97) (0.44 - 0.56) (0.94 - 1.22) 
Living area     
Rural (ref.)     

Urban 1.13 1.12 1.02 0.96 
 (0.96 - 1.33) (0.95 - 1.32) (0.87 - 1.19) (0.83 - 1.12) 

Suburban 1.07 1.03 0.94 1.01 
 (0.91 - 1.26) (0.87 - 1.22) (0.80 - 1.11) (0.87 - 1.18) 

Income     
Income: less than $40,000 (ref.)     

Income: $40,000-$79,999 0.77*** 0.68*** 0.74*** 1.36*** 
 (0.64 - 0.91) (0.58 - 0.81) (0.62 - 0.87) (1.13 - 1.63) 

Income: $80,000-$119,999 0.63*** 0.56*** 0.75*** 1.34*** 
 (0.52 - 0.76) (0.46 - 0.67) (0.62 - 0.89) (1.10 - 1.62) 

Income: $120,000+ 0.57*** 0.42*** 0.51*** 1.53*** 
 (0.47 - 0.69) (0.34 - 0.51) (0.42 - 0.62) (1.25 - 1.86) 

Income not stated 0.57*** 0.58*** 0.58*** 1.01 
 (0.47 - 0.70) (0.47 - 0.70) (0.48 - 0.71) (0.82 - 1.25) 

Employment     
Employed (ref.)     

Unemployed 1.81*** 1.74*** 1.68*** 1.31*** 
 (1.55 - 2.13) (1.48 - 2.05) (1.43 - 1.97) (1.11 - 1.55) 

Other impacts on employment 1.24 1.23 1.21 1.05 
 (0.99 - 1.55) (0.98 - 1.55) (0.96 - 1.51) (0.84 - 1.32) 

Educational attainment     
High school (ref.)     
Post-secondary 1.29** 1.21 1.06 0.97 

 (1.05 - 1.58) (0.99 - 1.48) (0.87 - 1.29) (0.80 - 1.18) 
College 1.14 1.02 0.94 0.96 

 (0.94 - 1.38) (0.84 - 1.24) (0.78 - 1.13) (0.80 - 1.16) 
University 1.10 1.04 0.97 0.89 
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 (0.92 - 1.31) (0.87 - 1.23) (0.82 - 1.14) (0.75 - 1.05) 
Wave 2 0.81 1.08 1.05 1.03 

 (0.66 - 1.01) (0.87 - 1.36) (0.85 - 1.31) (0.83 - 1.28) 
Wave 3 0.72*** 0.90 0.90 1.15 

 (0.58 - 0.89) (0.72 - 1.13) (0.72 - 1.12) (0.93 - 1.43) 
Wave 4 0.72*** 0.95 1.06 1.19 

 (0.58 - 0.90) (0.75 - 1.19) (0.85 - 1.32) (0.96 - 1.47) 
Wave 5 0.84 1.14 0.90 1.13 

 (0.67 - 1.04) (0.91 - 1.43) (0.72 - 1.13) (0.91 - 1.40) 
Wave 6 0.99 1.16 1.09 1.06 

 (0.80 - 1.22) (0.93 - 1.45) (0.88 - 1.36) (0.86 - 1.32) 
Wave 7 0.82 1.05 0.95 1.07 

 (0.66 - 1.01) (0.84 - 1.31) (0.76 - 1.18) (0.86 - 1.33) 
Wave 8 0.73*** 0.95 0.80* 1.19 

 (0.58 - 0.91) (0.76 - 1.20) (0.64 - 1.00) (0.96 - 1.48) 
Wave 9 1.04 1.20 1.14 1.04 

 (0.84 - 1.28) (0.96 - 1.49) (0.91 - 1.41) (0.83 - 1.29) 
Constant 0.36*** 0.34*** 0.59*** 0.23*** 

 (0.27 - 0.49) (0.25 - 0.46) (0.45 - 0.79) (0.17 - 0.32) 
Observations 8,990 8,990 8,990 8,976 

Pseudo R-squared 0.0625 0.0565 0.0768 0.0922 
Legend: *** and ** Odds ratios are significant at the 1% and 5% significance level, respectively. 95% confidence 
intervals in parentheses. Ref.: reference category. 

4. Discussion 

The present study aimed to assess the prevalence of co-use of alcohol and cannabis during the 
pandemic across sociodemographic groups and identify risk factors of co-use in Canadian adults. We 
also examined the associations of co-use of these substances with mental health symptoms and HED. 

4.1. Prevalence and Sociodemographic Risk Factors of Co-Use of Alcohol and Cannabis  

We found that the prevalence of co-use of alcohol and cannabis during the pandemic varied 
across sociodemographic characteristics – it was notably higher among TGD people and cisgender 
men, people aged 18–39 years, unemployed people, individuals living in urban areas, and those with 
high household income ($80,000-$119,000). Additionally, the multivariate logistic regression results 
revealed that TGD people (vs cisgender men), people living in urban areas (vs rural areas), people 
who were separated/divorced/widowed (vs single), and people with high household income (vs less 
than $40,000) were more likely to report co-use of alcohol and cannabis in the past week. In addition, 
we found that co-users of alcohol and cannabis were more likely to report anxiety, depression, 
loneliness and heavy episodic drinking.  

The high prevalence of co-use of substances among TGD participants compared to cisgender 
participants (almost 3 times higher relative to cisgender men and more than 4 times higher relative 
to cisgender women) is in line with the literature on substance use among TGD people. Previous 
studies have indicated that TGD people have high rates of alcohol use, cannabis use, illicit drug use, 
and non-medical use of prescription drugs compared with cisgender people [32, 42-45]. Other 
research has indicated that TGD people were also more likely than cisgender men to co-use alcohol 
and cannabis during the COVID-19 pandemic, potentially due to increased psychological distress 
[46, 47]. 

Our findings replicate previous results showing that the odds of co-use are higher among 
cisgender men and those of a younger age group [17, 29, 48, 49]. For example, studies on college-aged 
drinkers in the US showed that the use of cannabis increased with the level of alcohol consumption 
[50, 51]. We also identified several protective factors for co-using alcohol and cannabis that were 
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found in some studies: women, non-White (i.e., Asian/Black/Indigenous/Arab/Latinx and other 
ethnicities), and unemployed [27, 28, 52]. Other socio-demographic correlates of co-use of alcohol and 
cannabis, such as being separated/divorced/widowed, found in this study, were also identified in the 
literature [29, 53-55].  

4.2. Co-Use Associations with HED, Anxiety, Depression and Loneliness 

The relationship between the co-use of alcohol and cannabis and HED, anxiety, and depression 
is consistent with the literature as well [16, 20, 29, 48]. Co-users were at over 7 times greater odds of 
engaging in HED than those who did not co-use both substances. This result is in line with the 
findings from a large-scale longitudinal survey data from the US that found that most co-users of 
alcohol and cannabis were more likely to report heightened HED behaviour and depression [10, 19, 
29]. This suggests that co-users might experience more problems from drinking during the pandemic, 
such as alcohol dependence and negative alcohol-related consequences like risky driving and mental 
health problems [29, 56]. These results, coupled with the fact that the odds of co-use of alcohol and 
cannabis are higher in younger adults and the TGD population, reflect a clinical population in which 
younger and TGD people may need treatment for both substances. 

We also found that co-users of alcohol and cannabis are more likely to report loneliness. A 
similar result was found in the literature during and after the pandemic [22, 57], suggesting that 
alcohol and cannabis may be used together to cope following a traumatic event, such as the COVID-
19 pandemic and the public health restrictions, by vulnerable individuals [58]. These associations are 
concerning because loneliness has increased among the general population during the pandemic, and 
evidence suggests that loneliness is associated with poor physical and mental health outcomes, 
including lower quality of life, increased suicidality, and increased substance use severity [57, 59]. 
This shows that interventions to reduce loneliness may help improve population health and well-
being and prevent or reduce alcohol and cannabis co-use. 

4.3. Limitations 

There are limitations to this study. First, the use of a survey panel and reliance on participants 
from the English-speaking population (thus excluding French-speaking Canadians) may lead to 
participation and selection biases [60]. Therefore, results may not be generalizable to the entire 
Canadian population. Second, the measurement of gender identity in this survey may have impacted 
the number of TGD respondents. The gender identity question response items may not encompass 
all gender identities. Experts recommend adding a second question on sex assigned at birth (i.e., 
“male” or “female”) [61, 62] to correctly identify and classify TGD individuals, which was not done 
in this study. This may result in misclassification regarding gender identity. Misclassification may 
also occur when participants who selected: “Questioning/Not sure of my gender identity” and 
“Identity not listed” were included in the TGD group. Additionally, we had to group various gender 
identities into TGD due to small sample sizes, thus potential differences in co-use among various 
TGD groups could not be examined. Third, the study is cross-sectional. Thus, causal inferences and 
issues of temporality cannot be made. Finally, all data in this study are based on self-reported 
responses, which may suffer from recall bias [63, 64]. 

5. Conclusions 

Around 10% of participants co-used alcohol and cannabis, with individuals who were TGD and 
young adults being significantly more likely to co-use alcohol and cannabis. Additionally, co-using 
cannabis and alcohol increased the likelihood of self-reported HED, anxiety, depression and 
loneliness, which may lead to mental health and/or alcohol use disorders [16]. These findings support 
the need for programs to prevent and treat both alcohol and cannabis use problems, rather than focus 
on a single behaviour, particularly in vulnerable populations identified, i.e., TGD, and young adult 
populations.  
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