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Key Messages 

Compared to before the COVID-19 pandemic, 6.1% of all survey participants reported drinking much 

less alcohol, 5.7% reported drinking slightly less alcohol, 18.5% reported drinking slightly more 

alcohol, 4.8% reported drinking much more alcohol, and 65.0% indicated no change in their 

consumption since the start of the pandemic. 

Multivariate analyses indicate that changes in alcohol use since the start of the pandemic are associated 

with age, household income, a person’s living situation, anxiety, and feeling lonely or depressed. In 

particular, people with mild to moderate and severe anxiety had greater odds of increasing their alcohol 

consumption as compared to people with no to low levels of anxiety. 

Key Words: Alcohol; Heavy Episodic Drinking; Policy; COVID-19; Financial crisis; Anxiety; 

Depression; Social isolation; Systematic review; Survey 
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1.1 Research issue 

Health researchers are warning that alcohol use has increased due to the COVID-19 pandemic which is 

likely to have immediate and long term public health consequences; however, while a few ad-hoc reports 

from North America show increases in alcohol sales,1-3 scientific evidence on this topic is sparse and 

there is no coordinated policy effort to address this brewing crisis.4 The COVID-19 pandemic potentially 

has multiple, countervailing effects on alcohol use. For example, social isolation, anxiety, layoffs, and 

financial distress experienced as a result of the pandemic may lead to increased consumption.5,6 A 

blurring of work and leisure hours and popularization of cocktail hour during the lockdown may lead to 

increased consumption.7 In contrast, decreased availability of alcohol and diminished financial resources 

may lead to a decrease in consumption.8 Further, a shift from on-premise to off-premise drinking may 

result in a shift from alcohol-related public disturbances to higher levels of domestic violence.9

Alcohol policy, especially restrictions on sales during the current pandemic, has become a topic of public 

debate. There have been discussions about closing alcohol outlets or restricting alcohol sales; however, 

arguments against these measures include possible increases in emergency department (ED) visits due to 

alcohol withdrawal.10 Indeed, the World Health Organization (WHO) has recommended restrictions on 

alcohol sales to slow the spread of COVID-19.11 These policies may also affect levels of domestic 

violence. Countries which have restricted alcohol sales entirely, such as South Africa, have reported a 

reduction in trauma cases arriving at EDs.12 In contrast, in countries where alcohol sales have not been 

restricted (e.g., Australia, China, and France), domestic violence has increased.13

Thus, a comprehensive understanding of the impact of COVID-19 on short-term and long-term alcohol 

use and related health harms is urgently needed to inform policy and practice. Our team of epidemiology 

and health policy experts will rapidly construct and disseminate guidelines for alcohol control policy 

recommendations based on a) a systematic scoping review of the literature, b) analyses of secondary data 
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sources, and c) systematically conducted expert interviews. 

1.2 Aims of the knowledge synthesis 

The aims of this project are to provide a rapid-response knowledge synthesis through the expeditious 

(within one month of project commencement) production of evidence-informed guidelines for alcohol 

control policy recommendations, and the further refinement of these guidelines based on the following 

analyses. 

1. An assessment of the current state of knowledge regarding how similar crises (e.g., economic crises 

and natural disasters) affect alcohol consumption and health harms through a systematic scoping 

review, and an assessment of the transferability of these data to the current pandemic context. 

2. An examination of changes in alcohol consumption in Canada since the start of the COVID-19 

pandemic through a secondary analysis of population survey data and alcohol sales data. 

3. A triangulation of knowledge from multiple disciplines and diverse experts to reach consensus on 

a) the expected short- and long-term impacts of the current pandemic on alcohol consumption and 

related health harms, and b) policy actions required to minimize the negative health effects from 

alcohol consumption during the current pandemic and future crises. 

2.1 Review of how economic crises and natural disasters impact alcohol consumption and its 

harms 

A systematic scoping review will be performed to assess how similar crises (economic crises and natural 

disasters) have affected both average volume of alcohol consumed and heavy episodic drinking, the 

prevalence of alcohol use disorders, and acute and chronic alcohol-related harms, with a focus on 

differences by gender and the effects of these crises on alcohol-related domestic violence. Furthermore, 

we will determine if these reviews examined how social isolation, anxiety, layoffs, and financial distress 

experienced as a result of these crises affected alcohol use and alcohol-related harms. 
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The review methodology will be based on the Project on a Framework for Rating Evidence in Public 

Health (PRECEPT),14,15 will be performed in accordance with the preferred reporting items for 

systematic reviews and meta-analyses (PRISMA) guidelines,16 and has been prospectively registered 

with PROSPERO.17 MEDLINE, EMBASE, and Web of Science will be searched for journal articles. 

MedRxiv, OSFPREPRINTS, PsyArXiv, and SSRN will be searched for preprints. References contained 

in the articles included in the review will be examined for other relevant publications. Subject experts 

will be contacted for unpublished research. Quality assessment of each review will be performed using 

the Grading of Recommendations Assessment, Development and Evaluation (GRADE) method.18

2.2 Knowledge Synthesis Project #2: Secondary analysis of data sources to assess changes in 

alcohol consumption 

2.2.1 Paper 1: The impact of COVID-19 on alcohol consumption in Canada - Secondary analysis of 

survey data 
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Abstract

Background: This study examined whether the COVID-19 pandemic and associated social distancing 

policies are associated with changes in alcohol consumption in Canada since the start of the pandemic, 

and whether such changes were associated with gender, age, household income, household 

composition, changes in circumstances due to COVID-19, and/or feelings of anxiety or depression. 

Methods: Associations were assessed using data collected between May 29 and June 23, 2020 via a 

web panel, AskingCanadians, which sampled adults (≥18 years of age) (N=1,969). The surveys 

collected data on changes in alcohol consumption, gender, age, household income, changes in 

employment status, whether the respondent was living alone or with others, location of residence, 

anxiety (General Anxiety Disorder-7), and depression (Center for Epidemiologic Studies Depression 

Scale). Multivariate associations were assessed using ordinal logistic regressions. Effect modification 

by gender was tested using likelihood-ratio tests. 

Results: 23.3% of respondents reported drinking more alcohol compared to before the pandemic (4.8% 

drank much more and 18.5% drank slightly more), 11.8% reported drinking less alcohol (6.1% drank 

much less and 5.7% drank slightly less), and 65% reported no change in alcohol use. Multivariate 

analyses indicated that changes in alcohol use were associated with age, household income, a person’s 

living situation, anxiety, and feeling lonely or depressed. In particular, people with mild to moderate 

(ordered Odds Ratio (OR):1.31, 95% Confidence Interval (CI):1.03, 1.67) and severe anxiety (ordered 

OR:1.68, 95% CI:1.08, 2.62) had greater ordered ORs than did people with no to low levels of anxiety. 

No effect modifications by gender were observed. 

Conclusion: More Canadians increased their alcohol use than decreased use in the studied time period 

during the COVID-19 pandemic. As such, public health policies and primary care physicians should 

offer support to people whose alcohol consumption has increased, and in particular to those people with 

increased anxiety and depression. 

Keywords: alcohol, anxiety, depression, social isolation, COVID-19 
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Introduction 

The novel coronavirus disease (COVID-19) was declared a “public health emergency of international 

concern” on January 30, 2020 by the World Health Organization (WHO), and, as of July 13, 2020, 

there were approximately 12.8 million confirmed cases of COVID-19 in 216 countries, areas, or 

territories, with 566,000 confirmed fatalities 19. In Canada, as of July 12, 2020, there were more than 

107,000 confirmed COVID-19 cases, and more than 8,700 confirmed deaths 20. In the absence of 

pharmacological interventions, all provincial and territorial governments in Canada had declared 

COVID-19 a public health emergency by mid-April 2020, instituting measures including social-

distancing policies to slow the spread of the disease 21-23. While restrictive measures may help to 

protect physical health, and work to prevent healthcare systems from becoming overwhelmed, such 

interventions may also have social and economic consequences. 

Social isolation, anxiety, depression, layoffs, and financial distress experienced as a result of a 

pandemic may lead to increased alcohol consumption 5,6. Additionally, consumption may increase due 

to a blurring of work and leisure hours and the popularization of cocktail hour during a lockdown 7. 

Alcohol consumption was a leading cause of mortality and morbidity in Canada even before the 

COVID-19 pandemic, particularly among adults 15 to 49 years of age 24-26. Consequently, increased 

consumption as a result of the current pandemic will likely have immediate and long-term public health 

consequences, including increasing the transmission and worsening of the disease course of COVID-19 

11, and increasing the already high alcohol-attributable burden in Canada 1-3. Although a few ad-hoc 

reports from North America show increases in alcohol sales during the pandemic 1-3, scientific evidence 

of such increases is sparse, and there is no coordinated policy effort to address a potential looming 

crisis resulting from the increased consumption of alcohol 4. 

The primary objective of this study was to identify factors associated with changes in alcohol 
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consumption in Canada during the COVID-19 pandemic. As anxiety and depression affect the alcohol 

consumption of men and women differently 27, the secondary exploratory objective of this paper was to 

investigate whether factors associated with changes in alcohol consumption differ by gender. 

Methods 

Participants were recruited utilizing web-based panel surveys of adults 18 years of age and older living 

in Canada. Invitations to participate in the survey were sent to N=12,466 participants of an existing 

web panel (AskingCanadians) hosted by the Delvinia research firm. Participants were invited to 

participate in the surveys based on a quota sampling by age, gender, and region (proportional to the 

English-speaking Canadian population as the surveys were conducted in English).  

Cross-sectional data used in our analysis were collected from May 29 to June 1, 2020 (wave 2) and 

June 19 to 23, 2020 (wave 3). Wave 1 (May 8 to 12, 2020) data were not included as changes in 

alcohol consumption were not measured for people who did not report drinking in the past week in this 

wave’s survey.  A total of 165 people was screened for the survey but were unable to participate and 

344 people responded to the survey request but were not sampled due to the respondent’s quota being 

full. The response rate for Waves 2 and 3 combined was 16.8%, the response rates by wave are 

outlined in Table S1 of the supplemental material. A total of N=1,969 people completed the surveys 

and answered all questions, data from which were used in our analyses. 

Respondents indicated their gender, age, household income, location of residence (urban, sub-urban or 

rural), and number of people living in their household. Respondents were asked if physical distancing 

measures due to the COVID-19 pandemic had affected their employment situation. Alcohol 

consumption was measured by asking participants how frequently in the past 7 days they had 
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consumed alcohol, and how frequently in the past 7 days they had engaged in heavy episodic drinking 

(HED). HED was defined as consuming 4 standard drinks of alcohol for women and 5 standard drinks 

of alcohol for men (i.e., 54.4 or 68.0 grams of ethanol for women and men, respectively) on a single 

drinking occasion. For those people who did not identify as either a man or a woman, HED was defined 

as 5 standard drinks of alcohol. Changes in each respondent’s alcohol consumption since the start of 

the COVID-19 pandemic were measured on a 5-point monotonically increasing Likert-scale, indicating 

whether in the past 7 days the respondent drank “much less alcohol”, drank “slightly less alcohol", 

experienced "no change" in alcohol consumption, drank “slightly more alcohol”, or drank “much more 

alcohol” compared to before the start of the pandemic. 

Symptoms of anxiety were measured using the General Anxiety Disorder-7 (GAD-7) screening tool 28, 

which also measures symptom severity for anxiety disorders. All GAD-7 answers were measured using 

a 4-point Likert scale. Scores were summed across answers to estimate a summary measure of anxiety 

that has demonstrated high internal consistency (Cronbach’s alpha: 0.94; 95% Confidence Interval 

(CI): 0.93, 0.94). The GAD-7 scores (0-21) were categorized as low (0-4), mild to moderate (5-14), and 

severe (≥15) anxiety. Symptoms of depression were measured by utilizing three questions from the 

Center for Epidemiologic Studies Depression Scale (CES-D) 29. These questions used a past week time 

frame, questioning participants as to “how often have you felt depressed?”, “how often have you felt 

lonely?”, and/or “how often have you felt hopeful about the future?”. These three items were measured 

using a 4-point Likert scale. The CES-D summary score has poor internal consistency (Cronbach’s 

alpha: 0.57; 95% CI: 0.54, 0.60), and, accordingly, the answers to the CES-D questions were not 

combined into one summary measure. 

Statistical analyses 
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A one-proportion Z-test was performed to assess whether more people increased their alcohol 

consumption (an aggregate of those respondents who indicated they drank slightly more or much more 

alcohol in the past 7 days compared to before the start of the COVID-19 pandemic) than decreased 

their alcohol consumption (an aggregate of those respondents who indicated they drank slightly less 

alcohol or much less alcohol in the past 7 days compared to before the start of the COVID-19 

pandemic).  

The evaluation of whether certain factors (i.e., demographic variables, depression symptoms, and/or 

anxiety symptoms) were associated with changes in alcohol consumption (compared to before the start 

of the COVID-19 pandemic) was determined using chi-square tests. To adjust for potential 

confounding across the examined factors, we measured associations using an ordinal logistic regression 

analysis, with changes in alcohol use operationalized as an ordinal categorical measure with the lowest 

category being the reporting of drinking much less alcohol in the past 7 days compared to before the 

COVID-19 pandemic, and the highest category being the reporting of drinking much more alcohol in 

the past 7 days compared to before the COVID-19 pandemic. All factors which were hypothesized to 

affect changes in drinking were included in the regression model. All ordinal logistic regression models 

were performed for the total sample and separately for men and women. To test for statistical 

interactions (i.e., effect modification) between gender and other independent variables, likelihood ratio 

tests were performed comparing the log likelihood statistics of models with interaction terms to those 

without interaction terms. The proportional log odds assumption was assessed by means of a visual 

inspection of the plotted log odds. A secondary analysis was performed to determine whether the wave 

of the survey was significantly associated with changes in alcohol consumption or affected the 

significance of other variables associated with changes in alcohol consumption. 
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As quota sampling was performed by age, gender, and region, no population expansion weights were 

used. Further, no design weights were provided by the Delvinia research firm for the surveys. All 

analyses were performed using the statistical software package R, version 4.0.1 30. 

Results 

A total of 978 women, 974 men, and 17 people who did not identify as either a man or a woman, 

participated in the study. Primarily, participants were 30-39 years of age (25.3%), had a household 

income of $40,000-$79,000 per year (23.8%), lived in an urban area (47.0%), lived with others 

(79.0%), and had experienced no change in employment status due to the COVID-19 pandemic 

(including having been a student or retired before the economic crisis) (36.9%) (see Table 1). GAD-7 

summary scores indicated that 53.1%, 38.4%, and 8.5% of the participants had no to low, mild to 

moderate, and severe anxiety, respectively (see Table 2). A total of 19.9% and 22.4% of the 

participants reported that they felt depressed or lonely, respectively, at least 3 or more days in the past 

week. Furthermore, a total of 53.5% said they felt hopeful for the future on 0 to 2 days per week. 

< Insert Tables 1 and 2 about here > 

A total of 60.8% of all participants were current drinkers (based on the past 7 days). Current drinkers 

consumed alcohol on an average of 3.3 days per week. Furthermore, a total of 42.7% of current 

drinkers engaged in HED at least once per week. Compared to before the COVID-19 pandemic, 6.1% 

of all survey participants reported drinking much less alcohol, 5.7% reported drinking slightly less 

alcohol, 18.5% reported drinking slightly more alcohol, 4.8% reported drinking much more alcohol, 

and 65.0% indicated no change in their consumption. The one proportion z test indicated that more 

people had increased their alcohol consumption than decreased their alcohol consumption since the 

beginning of the pandemic (z = 9.106, p <0.001). The same observation of an increase in alcohol 
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consumption rather than a decrease in alcohol consumption since the start of the pandemic was found 

when performing the analysis for men (z = 6.451, p <0.001) and women (z = 6.286, p <0.001) 

separately. 

Bivariate tests indicated that age, household income, changes in employment status, anxiety, and the 

number of days the participant felt depressed, lonely and/or hopeful about the future were significantly 

associated with changes in alcohol consumption (see Tables S2 to S7 in the supplemental material). 

The ordinal regression model indicated that age, a respondent’s living situation, household income, 

anxiety, and the number of days a respondent felt depressed or lonely were significantly associated 

with self-reported changes in alcohol consumption (see Tables 3 and 4). The ordered Odds Ratios 

(ORs) are reported below, with the lowest and highest categories of changes in consumption being 

drinking much less and drinking much more alcohol in the past 7 days compared to before the COVID-

19 pandemic, respectively. In particular, people 30 to 39 years of age (ordered OR 1.51; 95% CI: 1.10, 

2.07) and 40 to 49 years of age (ordered OR: 1.99; 95% CI: 1.39, 2.84) were more likely to report a 

higher category of change in alcohol use (i.e., increase their alcohol consumption) than were people 18 

to 29 years of age. Individuals who lived alone were more likely to report a higher category of change 

in alcohol use (ordered OR: 1.51; 95% CI: 1.08, 2.13) than were people who lived with others. Further, 

people who had an annual income of $80,000 to $119,000 (ordered OR: 1.51; 95% CI: 1.08, 2.13) and 

$120,000 and over per year (ordered OR: 1.78; 95% CI: 1.25, 2.53) were more likely to report a higher 

category of change in alcohol use than were people with incomes of less than $40,000 per year. People 

with mild to moderate anxiety (ordered OR: 1.31; 95% CI: 1.03, 1.67) as well as severe anxiety 

(ordered OR: 1.68; 95% CI: 1.08, 2.62) were more likely to report a higher category of change in 

alcohol use than were people who had low levels of anxiety. People who reported feeling depressed 1 

to 2 days (ordered OR: 1.32; 95% CI: 1.02, 1.70) and 3 to 4 days in the previous week (ordered OR: 

1.46; 95% CI: 1.01, 2.11) were also more likely to report a higher category of change in alcohol use 
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than were people who did not feel depressed in the past week. People who reported feeling lonely 3 to 

4 days in the previous week (ordered OR: 1.55; 95% CI: 1.11, 2.15) were more likely to have a higher 

category of change in alcohol use than were people who did not feel lonely in the past week. No 

significant differences in the ordered ORs were observed by gender, changes in employment status, 

residence location, or the number of days the respondent felt hopeful for the future. 

< Insert Tables 3 and 4 about here > 

In the secondary data analyses, the wave of the survey was not significantly associated with changes in 

alcohol consumption (p = 0.714) and did not affect the significance of other associations when included 

in the statistical model (see Tables S8 and S9 in the supplemental material). 

In models performed separately for both men and women (see Tables 3 and 4), age was significantly 

associated with changes in alcohol consumption during the COVID-19 pandemic. Income and living 

situations were significantly associated with changes in alcohol consumption during the COVID-19 

pandemic for women but not for men. Anxiety and the number of days feeling depressed were 

significantly associated with changes in alcohol consumption during the COVID-19 pandemic for men 

but not for women. In contrast, the number of days a respondent felt lonely was significantly associated 

with changes in alcohol consumption during the COVID-19 pandemic for women but not for men. 

Despite differences in the significance of ordered ORs for independent variables when modelling data 

stratified by gender, the assessment through likelihood ratio tests for interactions of gender with 

household income, a person’s living situation, anxiety, and the number of days feeling depressed or 

lonely in the past week were not statistically significant (see Table S10 in the supplemental material). 

Discussion 
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The present study indicated that the COVID-19 pandemic has resulted in more people increasing their 

alcohol consumption (23.3%) than decreasing their alcohol consumption (11.8%). Changes in alcohol 

consumption were significantly associated with age, household income, a person’s living situation, 

anxiety, and feeling depressed or lonely. Changes in alcohol consumption were not significantly 

associated with gender, changes in employment status, location of residence (urban, suburban or rural), 

or the number of days in the past week a person felt hopeful about the future.  

The findings of this study should be viewed within the context of its limitations, particularly with 

respect to its representativity. Firstly, the surveys were performed in English only, and therefore the 

quota sampling was designed to be representative of English-speaking Canadians. As a result, the 

effects of the COVID-19 pandemic may be underestimated as Quebec has experienced the highest 

COVID-19 incidence and mortality rates in Canada 20. Secondly, the AskingCanadians web panel had a 

response rate of 16.8% (see Table S1 in the supplemental material). Although quota sampling was used 

to achieve an age, sex, and regionally representative sample, participation bias may have been 

introduced since people who are more likely to participate in surveys typically consume less alcohol 31; 

however, it is currently unclear whether participation bias affects the measurement of changes in 

alcohol consumption. Furthermore, the low response rate should not notably bias the measurement of 

the relationship between changes in alcohol consumption and demographics, anxiety, and depression as 

response rates do not affect the measurement of associations 32 (with the exception of effect 

modification where the association of interest is different in magnitude or direction across subgroups 

which were less likely to participate or be surveyed). 

The measurement of changes in alcohol consumption is limited by several factors. Firstly, this 

measurement is retrospective and cross-sectional, and therefore it is susceptible to recall bias 32. 

Secondly, the measurement of changes in alcohol consumption is based on self-reporting, and thus 
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subjective. Therefore, small changes in alcohol consumption may be indicated as no change; however, 

small changes in alcohol consumption at the individual level may have a large impact on public health 

32. Furthermore, reporting of changes in alcohol consumption may be susceptible to response bias 

where the respondent deliberately misreports changes in consumption to conform to social norms 33; 

this form of bias has been observed previously for highly stigmatized behaviours, such as alcohol use 

and mental health problems 31,33,34. Lastly, the measurement of changes in alcohol consumption is with 

respect to overall consumption, and therefore the findings of this study may not apply to changes in 

drinking status, the frequency of alcohol consumption, the volume of alcohol consumed during 

drinking occasions, and engaging in HED. 

Despite the aforementioned limitations of this study, observed increases in alcohol consumption are 

corroborated by ad-hoc reports of increased consumption in Ontario and British Columbia 1,2. These 

increases in alcohol consumption will have negative health effects on infectious diseases (e.g., 

pneumonia), non-communicable diseases (e.g., liver cirrhosis), and injuries (e.g., domestic violence) 

11,35. These consequences have been corroborated, in part, by evidence from South Africa (which 

restricted alcohol sales during the COVID-19 pandemic) which showed a reduction in trauma cases 

arriving at hospital emergency departments 12. In contrast, in countries where alcohol sales have not 

been restricted (e.g., Australia, China, and France), domestic violence has increased 13. It is currently 

unknown if the observed increases in alcohol consumption since the start of the COVID-19 pandemic 

will continue and be sustained after the end of the pandemic. If such trends persist, there is the potential 

for increases in alcohol dependence and alcohol-related long-term harms 35,36. 

The COVID-19 pandemic and social distancing measures have been associated with increases in 

anxiety and depression 37,38. The exact reasons for increases in alcohol consumption during the 

COVID-19 pandemic are unknown; however, the present cross-sectional study suggests that increases 
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in anxiety and feelings of depression and/or loneliness may lead to increases in alcohol consumption. 

However, this relationship may be bi-directional, with increased alcohol consumption also increasing 

anxiety and feelings of depression 35. 

Household income was significantly associated with changes in alcohol consumption. This may be 

explained, in part, by the fact that people in higher socio-economic status groups are less sensitive to 

environmental changes (e.g., price changes and financial strains 39) compared to people in lower socio-

economic status groups. It is unknown if people in higher socio-economic status groups are more likely 

to increase their alcohol consumption in response to the COVID-19 pandemic compared to people in 

lower socio-economic groups. Additionally, no association was observed between changes in 

employment status and changes in alcohol consumption; however, this result may be due, in part, to an 

inability to detect small effect sizes because of the sample size of the study. However, given the 

number of people in Canada whose employment situations have been affected by the COVID-19 

pandemic (restrictions including the closure of non-essential services and physical distancing 

recommendations led to the loss of nearly two million jobs in Canada in April 2020 40), the small non-

significant effect sizes (i.e., ordered OR: 1.24 for working from home compared to no change) may be 

of public health importance. 

The observed changes in alcohol consumption differed for people of different ages. In particular, 

alcohol consumption increased among people 30 to 49 years of age compared to people 18 to 29 years 

of age. This may be due to the differing contexts of alcohol consumption by age, and to the closing of 

on-premise drinking establishments during the pandemic. Indeed, people of younger ages are more 

likely to consume alcohol on premise, whereas people who are older in age are more likely to consume 

alcohol off premise 41. Thus, the latter group may have been more likely to increase their drinking due 

to their general propensity to drink at home. 
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Although the statistical tests were not significant for the interactions of gender with a person’s living 

situation, household income, anxiety, and feeling depressed or lonely in association with changes in 

alcohol consumption, these interactions may become significant when a larger sample size is studied. 

Conclusions 

This study’s findings suggest that alcohol consumption has increased in Canada since the start of the 

COVID-19 pandemic, and that these increases are associated with age, income, a person’s living 

situation, anxiety, and feeling depressed or lonely. In particular, alcohol consumption during the 

COVID-19 pandemic may be mediated by increased anxiety and depression; however, the potential for 

reverse causality was not accounted for in this study. As such, public health policies and primary care 

physicians should offer support to people whose alcohol consumption has increased, and in particular 

to those people with increased anxiety and depression. 

Although it is currently unknown if these increased levels of alcohol consumption will persist after the 

pandemic, increased alcohol consumption during the pandemic will have immediate negative health 

effects on the burden of infectious diseases, non-communicable diseases, and injuries in Canada. It will 

be important to continue monitoring alcohol consumption as physical distancing restrictions are eased 

as well as the long-term effects of the pandemic on drinking patterns and associated health outcomes.
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Table 1. Demographic characteristics of the web panel sample, by gender 

Independent variable 
Total Men Women 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI)
Gender Male 49.5% (51.7%, 47.2%)

Female 49.7% (51.9%, 47.4%)
Other 0.9% (1.4%, 0.5%)

Age (years) 18 to 29 13.5% (15.1%, 12.0%) 11.4% (13.6%, 9.5%) 15.5% (18.0%, 13.3%)
30 to 39 25.3% (27.3%, 23.4%) 27.0% (29.9%, 24.2%) 23.6% (26.4%, 21.0%)
40 to 49 13.8% (15.4%, 12.3%) 13.7% (16.0%, 11.6%) 13.8% (16.1%, 11.7%)
50 to 59 17.4% (19.1%, 15.7%) 17.5% (20.0%, 15.1%) 17.1% (19.6%, 14.8%)
60 to 69 17.6% (19.3%, 15.9%) 17.4% (19.9%, 15.0%) 18.1% (20.7%, 15.7%)
70 and older 12.4% (14.0%, 11.0%) 13.1% (15.4%, 11.1%) 11.9% (14.1%, 9.9%)

Living situation Live alone 21.0% (22.8%, 19.2%) 21.1% (23.9%, 18.6%) 20.8% (23.4%, 18.3%)
Live with someone else 79.0% (80.8%, 77.2%) 78.9% (81.4%, 76.1%) 79.2% (81.7%, 76.6%)

Household 
income (per 
year) 

<$40,000 12.5% (14.1%, 11.1%) 11.7% (13.9%, 9.8%) 13.3% (15.6%, 11.2%)
40,000 to 79,000 23.8% (25.7%, 21.9%) 23.1% (25.9%, 20.5%) 24.3% (27.2%, 21.7%)
$80,000 to $119,000 22.7% (24.6%, 20.9%) 24.7% (27.6%, 22.1%) 20.8% (23.4%, 18.3%)
$120,000 and over 25.6% (27.6%, 23.7%) 28.0% (31.0%, 25.2%) 23.4% (26.2%, 20.8%)
Prefer not to answer 15.4% (17.1%, 13.8%) 12.4% (14.7%, 10.4%) 18.2% (20.8%, 15.8%)

Changes in 
employment 
status 

No change 8.8% (10.1%, 7.6%) 9.0% (11.0%, 7.3%) 8.7% (10.6%, 7.0%)
Unemployed 12.5% (14.0%, 11.1%) 13.6% (15.9%, 11.5%) 11.2% (13.4%, 9.3%)
Newly employed 3.8% (4.7%, 3.0%) 3.7% (5.1%, 2.6%) 3.8% (5.2%, 2.7%)
Student / retired 28.1% (30.1%, 26.1%) 25.4% (28.2%, 22.7%) 30.9% (33.9%, 28.0%)
Working from home 28.1% (30.1%, 26.1%) 25.3% (28.1%, 22.6%) 25.6% (28.4%, 22.9%)
Other 25.4% (27.4%, 23.5%) 23.1% (25.9%, 20.5%) 19.8% (22.5%, 17.4%)

Residence Urban 47.0% (49.2%, 44.8%) 48.9% (52.1%, 45.7%) 45.0% (48.2%, 41.8%)
Suburban 37.2% (39.4%, 35.1%) 37.9% (41.0%, 34.8%) 37.0% (40.1%, 34.0%)
Rural 15.8% (17.5%, 14.2%) 13.2% (15.5%, 11.2%) 18.0% (20.5%, 15.6%)
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Table 2. Alcohol consumption, anxiety, and depression measures of the web panel sample, by gender 

Independent variable 

Total Men Women 

Estimate (95% CI) Estimate (95% CI) Estimate (95% CI) 

Drinking 
status 

Drinker 60.8% (63.0%, 58.6%) 64.2% (67.2%, 61.1%) 57.6% (60.7%, 54.4%) 

Abstainer 39.2% (41.4%, 37.0%) 35.8% (38.9%, 32.8%) 42.4% (45.6%, 39.3%) 

Drinking 
statistics 
(current 
drinkers) 

Drinking days per week 3.3 (3.3, 3.5) 3.2 (3.2, 3.7) 3.5 (3.3, 3.0) 

Heavy episodic drinkers 42.7% (45.5%, 39.8%) 46.6% (50.6%, 42.6%) 38.0% (42.2%, 34.0%) 

Changes in 
drinking 

Drank much less alcohol 6.1% (7.2%, 5.1%) 6.0% (7.6%, 4.6%) 6.2% (7.9%, 4.8%) 

Drank slightly less 
alcohol 

5.7% (6.8%, 4.7%) 6.4% (8.1%, 4.9%) 4.9% (6.5%, 3.6%) 

No change 65.0% (67.1%, 62.8%) 63.6% (66.6%, 60.4%) 66.8% (69.7%, 63.7%) 

Drank slightly more 
alcohol 

18.5% (20.3%, 16.8%) 18.8% (21.4%, 16.4%) 18.0% (20.5%, 15.6%) 

Drank much more 
alcohol 

4.8% (5.8%, 3.9%) 5.3% (6.9%, 4.0%) 4.1% (5.5%, 2.9%) 

Anxiety 
(GAD-7 
score) 

Low (0 to 4) 53.1% (55.3%, 50.9%) 58.2% (61.3%, 55.0%) 48.3% (51.4%, 45.1%) 

Mild to moderate (5 to 
14) 

38.4% (40.6%, 36.2%) 35.0% (38.1%, 32.0%) 41.8% (45.0%, 38.7%) 

Severe (15 or greater) 8.5% (9.8%, 7.3%) 6.8% (8.5%, 5.3%) 9.9% (12.0%, 8.1%) 

Number of 
days feeling 
depressed 

None 53.9% (56.2%, 51.7%) 59.2% (62.3%, 56.1%) 48.9% (52.1%, 45.7%) 

1 to 2 26.2% (28.2%, 24.2%) 24.1% (26.9%, 21.5%) 28.1% (31.1%, 25.3%) 

3 to 4 13.6% (15.2%, 12.1%) 11.3% (13.5%, 9.4%) 15.8% (18.3%, 13.6%) 

5 to 7 6.3% (7.5%, 5.3%) 5.3% (6.9%, 4.0%) 7.2% (9.0%, 5.6%) 

Number of 
days feeling 
lonely 

None 52.7% (54.9%, 50.4%) 57.6% (60.7%, 54.4%) 48.1% (51.2%, 44.9%) 

1 to 2 24.9% (26.9%, 23.0%) 22.6% (25.3%, 20.0%) 27.4% (30.3%, 24.6%) 

3 to 4 14.0% (15.6%, 12.5%) 13.4% (15.8%, 11.4%) 14.3% (16.7%, 12.2%) 

5 to 7 8.5% (9.8%, 7.3%) 6.4% (8.1%, 4.9%) 10.2% (12.3%, 8.4%) 

Number of 
days feeling 
hopeful about 
the future 

None 22.1% (24.0%, 20.3%) 22.1% (24.8%, 19.5%) 22.1% (24.8%, 19.5%) 

1 to 2 31.4% (33.5%, 29.4%) 28.9% (31.8%, 26.0%) 34.0% (37.1%, 31.1%) 

3 to 4 28.0% (30.0%, 26.0%) 18.8% (21.4%, 16.4%) 18.4% (21.0%, 16.0%) 

5 to 7 18.4% (20.2%, 16.7%) 30.3% (33.3%, 27.4%) 25.5% (28.3%, 22.8%) 



Table 3. Ordered odds ratios for changes in alcohol consumption, stratified by demographic measures 

Independent variable 
Total Men Women 

Ordered 
OR* 

(95% CI) 
p 

value 
Ordered 

OR* 
(95% CI) 

p 
value 

Ordered 
OR* 

(95% CI) 
p 

value 

Gender Male 1.11 (0.92, 1.34) 0.278 
Female (REF) - - 
Other 1.59 (0.59, 4.29) 0.359 

Age (years) 18 to 29 (REF) - - (REF) - - (REF) - - 
30 to 39 1.51 (1.10, 2.07) 0.011 1.36 (0.85, 2.18) 0.206 1.48 (0.95, 2.30) 0.082 
40 to 49 1.99 (1.39, 2.84) <0.001 2.07 (1.22, 3.50) 0.007 1.73 (1.05, 2.85) 0.032 
50 to 59 1.32 (0.95, 1.86) 0.102 1.19 (0.71, 1.97) 0.512 1.30 (0.81, 2.08) 0.270 
60 to 69 1.37 (0.95, 1.96) 0.089 0.96 (0.56, 1.66) 0.888 1.81 (1.10, 2.96) 0.019 
70 and older 1.38 (0.91, 2.07) 0.127 1.13 (0.62, 2.05) 0.698 1.47 (0.82, 2.64) 0.193 

Living situation Live with someone else (REF) - - (REF) - - (REF) - - 
Live alone 1.51 (1.08, 2.13) 0.017 1.32 (0.81, 2.17) 0.266 1.81 (1.11, 2.97) 0.018 

Household income (per year) <$40,000 (REF) - - (REF) - - (REF) - - 
40,000 to 79,000 1.19 (0.86, 1.65) 0.285 1.08 (0.68, 1.74) 0.735 1.35 (0.85, 2.15) 0.200 
$80,000 to $119,000 1.51 (1.08, 2.13) 0.017 1.32 (0.81, 2.17) 0.266 1.81 (1.11, 2.97) 0.018 
$120,000 and over 1.78 (1.25, 2.53) 0.001 1.54 (0.93, 2.56) 0.093 2.08 (1.26, 3.45) 0.004 
Prefer not to answer 1.04 (0.73, 1.50) 0.820 1.04 (0.60, 1.79) 0.890 1.12 (0.68, 1.84) 0.655 

Changes in employment 
status 

No change (REF) - - (REF) - - (REF) - - 
Newly employed 1.40 (0.79, 2.47) 0.249 1.42 (0.64, 3.16) 0.389 1.23 (0.53, 2.84) 0.623 
Unemployed 1.31 (0.87, 1.98) 0.195 1.25 (0.71, 2.19) 0.446 1.16 (0.63, 2.14) 0.635 
Student / retired 1.09 (0.75, 1.59) 0.643 0.89 (0.52, 1.52) 0.667 1.27 (0.74, 2.17) 0.391 
Working from home 1.24 (0.86, 1.78) 0.249 1.14 (0.68, 1.89) 0.626 1.29 (0.76, 2.18) 0.346 
Other 1.15 (0.79, 1.65) 0.465 1.01 (0.61, 1.67) 0.982 1.26 (0.73, 2.17) 0.404 

Residence Rural (REF) - - (REF) - - (REF) - - 
Suburban 0.92 (0.70, 1.21) 0.536 0.84 (0.56, 1.27) 0.406 1.08 (0.74, 1.58) 0.700 
Urban 0.86 (0.66, 1.12) 0.262 0.84 (0.57, 1.26) 0.402 0.93 (0.64, 1.36) 0.711 

OR: Odds Ratio 
* Ordinal categorization of changes in alcohol consumption (lowest to highest): drank “much less alcohol”, drank “slightly less alcohol", experienced "no change" in alcohol consumption, 
drank “slightly more alcohol”, or drank “much more alcohol” compared to before the start of the COVID-19 pandemic 
* All models included demographics measures and measures of anxiety and depression 
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Table 4. Ordered odds ratios for changes in alcohol consumption, stratified by measures of anxiety and depression

Independent variable 

Total Men Women 

Ordered 
OR* 

(95% CI) 
p 

value 
Ordered 

OR* 
(95% CI) 

p 
value 

Ordered 
OR* 

(95% CI) 
p 

value 

Anxiety (GAD-7 score) Low (0 to 4) (REF) - - (REF) - - (REF) - - 

Mild to moderate (5 to 14) 1.31 (1.03, 1.67) 0.029 1.26 (0.88, 1.81) 0.202 1.31 (0.93, 1.84) 0.121 

Severe (15 or greater) 1.68 (1.08, 2.62) 0.021 2.41 (1.22, 4.78) 0.012 1.27 (0.70, 2.32) 0.431 

Number of days feeling 
depressed 

None (REF) - - (REF) - - (REF) - - 

1 to 2 1.32 (1.02, 1.70) 0.037 1.52 (1.03, 2.25) 0.035 1.16 (0.81, 1.64) 0.423 

3 to 4 1.46 (1.01, 2.11) 0.042 1.53 (0.85, 2.75) 0.156 1.35 (0.83, 2.21) 0.224 

5 to 7 1.60 (0.94, 2.72) 0.085 2.04 (0.91, 4.59) 0.084 1.34 (0.65, 2.80) 0.428 

Number of days feeling 
lonely 

None (REF) - - (REF) - - (REF) - - 

1 to 2 0.94 (0.73, 1.19) 0.595 0.87 (0.61, 1.24) 0.439 0.97 (0.69, 1.36) 0.852 

3 to 4 1.55 (1.11, 2.15) 0.009 1.19 (0.73, 1.93) 0.486 2.04 (1.29, 3.22) 0.002 

5 to 7 1.36 (0.87, 2.12) 0.174 1.12 (0.55, 2.25) 0.756 1.33 (0.73, 2.42) 0.353 

Number of days feeling 
hopeful about the future 

None 0.76 (0.56, 1.02) 0.067 0.66 (0.44, 1.00) 0.051 0.91 (0.59, 1.41) 0.672 

1 to 2 0.91 (0.69, 1.21) 0.529 0.74 (0.50, 1.10) 0.134 1.14 (0.76, 1.72) 0.528 

3 to 4 0.80 (0.60, 1.06) 0.119 0.72 (0.49, 1.06) 0.099 0.89 (0.59, 1.35) 0.595 

5 to 7 (REF) - - (REF) - - (REF) - - 
OR: Odds Ratio 
* Ordinal categorization of changes in alcohol consumption (lowest to highest): drank “much less alcohol”, drank “slightly less alcohol", experienced "no change" in alcohol consumption, 
drank “slightly more alcohol”, or drank “much more alcohol” compared to before the start of the COVID-19 pandemic 
* All models included demographics measures and measures of anxiety and depression 



2.2.2 Validation of the survey data analysis using per capita consumption data 

To validate the from the individual-level data analysis, we will examine trends in alcohol sales data from 

all accessible provincial data sources – specifically, weekly sales data from the Liquor Control Board of 

Ontario Sale of Data program and the British Columbia direct sales databases. An autoregressive 

integrated moving average (ARIMA) model will be used to assess the impact of COVID-19 policies on 

alcohol sales. ARIMA models will be constructed according to the methods of Sadish et al.42

Weekly data have now been obtained from the LCBO from 2010 onward (until August 15, 2020). These 

data will be analyzed to assess time impact of COVID-19 and associated social distancing policies on 

alcohol consumption. 
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2.2.3 Comparison of survey data analysis with data from a European study 

We will compare our findings to the findings of an ongoing European study being conducted in over 20 

countries, which focusses on changes in distress and availability of alcohol on alcohol use during the 

COVID-19 pandemic (bildungsportal.sachsen.de/umfragen/limesurvey/index.php/684654?lang=en). 

2.3 Knowledge Synthesis Project #3: Expert interviews to discuss triangulating the evidence and 

policy recommendations 

Nominal group interviews are effective for triangulating knowledge from multiple disciplines and 

reaching a consensus among diverse experts where disagreements may exist.43-45 Accordingly, two 

rounds of nominal group interviews will be conducted utilizing at least 20 internationally recognized 

alcohol health and policy experts (based on recommendations of McMillan and colleagues 45) to 

systematically consolidate evidence and reach a consensus on a) the expected short- and long-term 

impacts of the current pandemic on alcohol consumption and related health harms, and b) policy actions 

required to minimize the negative health effects from alcohol consumption during the current pandemic 

and future crises. To identify individuals with relevant expertise, MEDLINE, EMBASE, and Web of 

Science will be searched for relevant publications using the search terms: “alcohol” AND “policy”. 

Additional, experts will be identified using the “expertscape” database using the same search terms. 

Seven experts have agreed to participate in the study so far (see letters of support). 

In the first round, each expert will be provided with the results of the systematic scoping review and the 

analyses of alcohol consumption data. Experts will be asked to provide free text comments on the 

interpretation of these studies. Where necessary, experts will be contacted to clarify their answers. The 

project team will analyze the answers to identify potential underlying patterns and prepare a draft 

consensus position. In the second round of interviews, based on feedback about the results of round 1, 

the consolidated information will be provided to participants. During these interviews, experts will 

https://bildungsportal.sachsen.de/umfragen/limesurvey/index.php/684654?lang=en
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interact and clarify their positions in small group virtual meetings. At the end of the second round of 

interviews, all experts will be asked to complete a questionnaire which will be used to build a consensus. 

3.1 Knowledge Synthesis and Mobilization Activities 

Throughout the project updated results and concrete actionable policy recommendations will be shared 

with CIHR and with diverse key Canadian stakeholders from multiple sectors (e.g., Canadian Centre on 

Substance Use and Addiction, Addictions and Mental Health Ontario, the Canadian Mental Health 

Association, and public health agencies). Results will also be shared via webinars, info graphics and peer 

reviewed scientific journal articles. Results will also be disseminated using EENet, an Ontario-wide 

addictions knowledge exchange network that works to close the gap between the creation and uptake of 

evidence. We will search for and engage with similar networks in other provinces. The WHO will assist 

in the knowledge dissemination efforts to international public health decision makers.  

Table 3.1.1. Knowledge dissemination plans 

Product/Tactic/Strategy Target 
audience(s) 

Partner 
organization(s) 
engaged in 
knowledge 
dissemination 

Timing Will the 
product 
be 
bilingual 
(Y/N) 

Open access publications 
in national and 
international peer-
reviewed journals 

Researchers, 
healthcare 
providers, and 
healthcare 
administrators 

Centre for Addiction 
and Mental Health, 
Canadian Centre on 
Substance Use and 
Addiction 

Months 2 to 6 N (the 
abstracts 
will be 
published 
in English 
and 
French if 
the 
journals 
allow this 
option). 

News releases News media, 
researchers, 

Centre for Addiction 
and Mental Health, 

Months 2 to 6 Y 
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healthcare 
providers, and 
healthcare 
administrators 

Canadian Centre on 
Substance Use and 
Addiction, Canadian 
Institute for 
Substance Use 
Research, and peer-
reviewed journals 

Webinars Researchers, 
health care 
providers, and 
healthcare 
administrators 

Centre for Addiction 
and Mental Health, 
Canadian Centre on 
Substance Use and 
Addiction, Canadian 
Institute for 
Substance Use 
Research, World 
Health Organization 
(WHO), Pan 
American Health 
Organization 
(PAHO), European 
Office of the WHO 

Months 5 and 
6 

N 

Infographics The general 
public, decision 
makers, policy 
makers, 
healthcare 
administrators, 
healthcare 
providers, 
researchers, and 
other key 
stakeholder 
groups 

Canadian Centre on 
Substance Use and 
Addiction, Centre for 
Addiction and 
Mental Health, 
Canadian Institute 
for Substance Use 
Research 

Months 5 and 
6 

Y 

Fact sheets The general 
public decision 
makers, policy 
makers, 
healthcare 
administrators, 
healthcare 
providers, 
researchers, and 
other key 

Centre for Addiction 
and Mental Health, 
Canadian Centre on 
Substance Use and 
Addiction, Canadian 
Institute for 
Substance Use 
Research, WHO, 
PAHO, European 
Office of the WHO 

Months 5 and 
6 

Y 
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stakeholder 
groups 

Dissemination of results 
through EENet 

Decision makers, 
policy makers, 
healthcare 
administrators, 
healthcare 
providers, 
researchers, and 
other key 
stakeholder 
groups 

Centre for Addiction 
and Mental Health 

Months 5 and 
6 

N 

Report Decision makers, 
policy makers, 
healthcare 
administrators, 
healthcare 
providers, 
researchers, and 
other key 
stakeholder 
groups 

Centre for Addiction 
and Mental Health, 
Canadian Centre on 
Substance Use and 
Addiction, Canadian 
Institute for 
Substance Use 
Research 

Month 6 N 

4.1 Findings of the knowledge synthesis 

During the COVID-19 pandemic, more people have increased their alcohol consumption in Canada 

than have decreased their alcohol consumption. As identified in previous systematic reviews, those 

cost-effective interventions which are aimed at reducing alcohol-related harms include increases in 

price or taxation, decreases in availability, and restrictions on marketing. Additional interventions 

include brief interventions for people with alcohol use disorders. The effects of the current pandemic 

and associated social distancing policies on unrecorded alcohol consumption (i.e., alcohol which is not 

tracked by any level of government) are unknown; however, where increases in methanol poisonings 

have been observed, managed alcohol programs at homeless shelters may be an effective method of 

harms reduction. Further analyses and syntheses of the identified academic and grey literature will be 

conducted, and this lay summary section will be updated accordingly on a monthly basis. 
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4.2 implications of this knowledge synthesis 

More people in Canada have increased their alcohol consumption during the COVID-19 pandemic than 

have reduced their alcohol consumption. Increases in alcohol consumption have been particularly high 

among people 40 to 49 years of age, those who reported having an increased level of anxiety, and those 

who reported feeling lonely. Increases in alcohol consumption are expected to result in an increase in 

short-term and long-term harms from communicable diseases, non-communicable diseases, and 

injuries. Further analyses will be conducted to assess the validity of the survey findings that alcohol 

consumption has increased during the pandemic period. It is currently not known if relaxation of social 

distancing policies in Canada will lead to increases or decreases in alcohol consumption. Analyses in 

months 2 to 6 will address this knowledge gap. If alcohol consumption remains elevated, alcohol 

policies may be needed to offset any potential increases in alcohol-related harms. 
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Table S1. Response rates for waves 2 and 3 of the AskingCanadians web panel hosted by the Delvinia 
research firm 

Indicator Wave 2 Wave 3 Wave 2 and 3 

Invitations sent 6,130 6,336 12,466 

Survey status 

Complete 1,002 1,005 2,007 

Incomplete 129 114 243 

Screened 89 76 165 

Responded but quota was full 213 131 344 

Data available for all questions of interest 987 982 1,969 

Response rate (for the survey) 17.2% 16.4% 16.8% 

Response rate (after removing participants 
with missing data) 

16.9% 16.0% 16.5% 
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Table S2. Changes in drinking status by demographic measures  

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=120) 

Drink slightly 
less alcohol 

(N=112) 

No change 
(N=1279) 

Drink slightly 
more alcohol 

(N=364) 

Drink much 
more 

alcohol 
(N=94) 

P-value 

Gender Male 974 6.0% 6.4% 63.6% 18.8% 5.3% 0.273

Female 978 6.2% 4.9% 66.8% 18.0% 4.1%

Other 17 5.9% 11.8% 41.2% 29.4% 11.8%

Age (years) 18 to 29 266 7.9% 7.1% 65.0% 16.2% 3.8% <0.001

30 to 39 498 5.2% 6.0% 62.4% 18.9% 7.4%

40 to 49 272 6.6% 4.0% 57.4% 22.8% 9.2%

50 to 59 342 4.4% 5.0% 68.1% 18.7% 3.8%

60 to 69 346 8.4% 6.9% 62.4% 20.2% 2.0%

70 and older 245 4.5% 4.5% 77.6% 12.7% 0.8%

Living situation Live alone 413 7.7% 5.3% 68.5% 14.8% 3.6% 0.066

Live with someone else 1556 5.7% 5.8% 64.0% 19.5% 5.1%

Household 
income (year) 

<$40,000 247 9.7% 1.6% 71.7% 13.4% 3.6% <0.001

40,000 to 79,000 468 5.8% 6.4% 66.2% 17.9% 3.6%

$80,000 to $119,000 447 5.6% 6.0% 61.7% 21.3% 5.4%

$120,000 and over 504 3.8% 6.5% 61.1% 22.2% 6.3%

Prefer not to answer 303 8.3% 5.9% 68.6% 13.2% 4.0%

Change in 
employment 
status 

No change 173 6.4% 5.2% 67.1% 17.9% 3.5% <0.001

Unemployed 246 7.7% 6.5% 56.5% 20.7% 8.5%

Newly employed 74 8.1% 5.4% 54.1% 24.3% 8.1%

Student / retired 553 8.1% 5.4% 54.1% 24.3% 8.1%

Working from home 553 6.5% 4.9% 70.7% 15.6% 2.4%

Other 500 5.2% 8.0% 59.4% 20.6% 6.8%

Residence Urban 925 7.8% 6.4% 61.6% 18.8% 5.4% 0.055

Suburban 733 4.8% 5.2% 67.0% 18.8% 4.2%

Rural 311 4.2% 4.8% 70.1% 16.7% 4.2%
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Table S3. Changes in drinking status by measures of anxiety and depression 

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=120) 

Drink slightly 
less alcohol 

(N=112) 

No change 
(N=1279) 

Drink slightly 
more alcohol 

(N=364) 

Drink much 
more 

alcohol 
(N=94) 

P-value 

Anxiety (GAD-7 
score) 

Low (0 to 4) 1046 6.0% 4.9% 73.3% 13.9% 1.9% <0.001

Mild to moderate (5 to 14) 756 6.5% 6.9% 56.5% 23.1% 7.0%

Severe (15 or greater) 167 4.8% 5.4% 50.9% 26.3% 12.6%

Number of days 
feeling 
depressed 

None 1062 6.0% 5.7% 71.9% 13.7% 2.5% <0.001

1 to 2 515 7.0% 5.2% 59.6% 22.1% 6.0%

3 to 4 268 4.5% 7.1% 53.4% 28.4% 6.7%

5 to 7 124 6.5% 4.0% 52.4% 22.6% 14.5%

Number of days 
feeling lonely 

None 1037 5.2% 6.1% 70.6% 15.3% 2.8% <0.001

1 to 2 490 7.6% 5.1% 65.3% 17.8% 4.3%

3 to 4 275 6.2% 5.8% 50.5% 28.7% 8.7%

5 to 7 167 7.2% 4.8% 52.7% 23.4% 12.0%

Number of days 
feeling hopeful 
about the future 

None 436 9.2% 3.7% 65.8% 15.4% 6.0% 0.002

1 to 2 619 4.8% 6.6% 60.9% 22.6% 5.0%

3 to 4 551 6.2% 6.7% 65.2% 17.8% 4.2%

5 to 7 363 4.4% 5.0% 70.5% 16.3% 3.9%
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Table S4. Changes in drinking status by demographic measures among men 

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=58) 

Drink slightly 
less alcohol 

(N=62) 

No change 
(N=619) 

Drink slightly 
more alcohol 

(N=183) 

Drink much 
more alcohol 

(N=52) 
P-value 

Age (years) 18 to 29 111 8.1% 8.1% 58.6% 20.7% 4.5% <0.001

30 to 39 263 6.5% 4.6% 60.8% 19.8% 8.4%

40 to 49 133 4.5% 5.3% 54.1% 24.1% 12.0%

50 to 59 170 4.1% 5.3% 67.6% 20.0% 2.9%

60 to 69 169 8.9% 10.1% 62.7% 16.6% 1.8%

70 and older 128 3.1% 6.3% 78.9% 10.9% 0.8%

Living situation Live alone 206 5.8% 7.3% 68.4% 14.1% 4.4% 0.300

Live with someone else 768 6.0% 6.1% 62.2% 20.1% 5.6%

Household 
income (year) 

<$40,000 114 7.9% 2.6% 70.2% 16.7% 2.6% 0.310

40,000 to 79,000 225 5.3% 8.0% 66.2% 15.1% 5.3%

$80,000 to $119,000 241 6.6% 6.2% 59.8% 21.2% 6.2%

$120,000 and over 273 4.8% 6.6% 59.3% 22.7% 6.6%

Prefer not to answer 121 6.6% 6.6% 69.4% 14.0% 3.3%

Change in 
employment 
status 

No change 88 4.5% 8.0% 62.5% 19.3% 5.7% <0.001

Unemployed 132 9.1% 5.3% 51.5% 25.8% 8.3%

Newly employed 36 5.6% 8.3% 44.4% 33.3% 8.3%

Student / retired 247 6.5% 7.3% 71.7% 12.1% 2.4%

Working from home 246 5.7% 7.3% 57.7% 20.7% 8.5%

Other 225 4.4% 4.0% 71.6% 17.3% 2.7%

Residence Urban 476 7.1% 6.3% 61.1% 18.7% 6.7% 0.166

Suburban 369 4.9% 7.6% 63.4% 19.8% 4.3%

Rural 129 4.7% 3.1% 72.9% 16.3% 3.1%
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Table S5. Changes in drinking status by measures of anxiety and depression among men 

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=58) 

Drink 
slightly less 

alcohol 
(N=62) 

No 
change 
(N=619) 

Drink slightly 
more alcohol 

(N=183) 

Drink much 
more 

alcohol 
(N=52) 

P-value 

Anxiety (GAD-7 
score) 

Low (0 to 4) 567 5.5% 5.6% 72.8% 13.9% 2.1% <0.001

Mild to moderate (5 to 14) 341 7.0% 7.6% 53.1% 23.8% 8.5%

Severe (15 or greater) 66 4.5% 6.1% 37.9% 34.8% 16.7%

Number of days 
feeling depressed 

None 577 5.5% 6.6% 71.9% 13.0% 2.9% <0.001

1 to 2 235 8.5% 4.7% 54.5% 25.1% 7.2%

3 to 4 110 2.7% 8.2% 50.0% 32.7% 6.4%

5 to 7 52 5.8% 7.7% 40.4% 25.0% 21.2%

Number of days 
feeling lonely 

None 561 5.5% 5.2% 70.9% 15.3% 3.0% <0.001

1 to 2 220 6.4% 7.7% 60.9% 20.0% 5.0%

3 to 4 131 6.1% 8.4% 48.1% 27.5% 9.9%

5 to 7 62 8.1% 8.1% 38.7% 27.4% 17.7%

Number of days 
feeling hopeful 
about the future 

None 215 8.4% 3.7% 67.4% 14.4% 6.0% 0.321

1 to 2 281 5.0% 7.8% 60.1% 21.7% 5.3%

3 to 4 183 3.3% 6.6% 66.1% 18.6% 5.5%

5 to 7 295 6.8% 6.8% 62.4% 19.3% 4.7%



44

Table S6. Changes in drinking status by demographic measures among women 

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=61) 

Drink slightly 
less alcohol 

(N=48) 

No change 
(N=653) 

Drink slightly 
more alcohol 

(N=176) 

Drink much 
more alcohol 

(N=40) 
P-value 

Age (years) 18 to 29 152 7.2% 5.9% 70.4% 13.2% 3.3% 0.021

30 to 39 231 3.9% 7.8% 64.5% 17.3% 6.5%

40 to 49 135 8.9% 2.2% 61.5% 20.7% 6.7%

50 to 59 167 4.8% 4.8% 68.9% 17.4% 4.2%

60 to 69 177 7.9% 4.0% 62.1% 23.7% 2.3%

70 and older 116 6.0% 2.6% 76.7% 14.7% 0.0%

Living situation Live alone 203 9.4% 3.4% 69.0% 15.3% 3.0% 0.127

Live with someone else 775 5.4% 5.3% 66.2% 18.7% 4.4%

Household 
income (year) 

<$40,000 130 10.8% 0.8% 74.6% 9.2% 4.6% 0.002

40,000 to 79,000 238 6.3% 5.0% 66.8% 20.2% 1.7%

$80,000 to $119,000 203 4.4% 5.4% 64.5% 21.2% 4.4%

$120,000 and over 229 2.6% 6.6% 63.3% 21.8% 5.7%

Prefer not to answer 178 9.6% 5.1% 68.0% 12.9% 4.5%

Change in 
employment 
status 

No change 85 8.2% 2.4% 71.8% 16.5% 1.2% 0.031

Unemployed 110 6.4% 8.2% 63.6% 13.6% 8.2%

Newly employed 37 10.8% 2.7% 62.2% 16.2% 8.1%

Student / retired 302 6.6% 2.6% 70.2% 18.5% 2.0%

Working from home 250 4.4% 8.4% 61.6% 20.4% 5.2%

Other 194 6.2% 3.6% 68.6% 17.5% 4.1%

Residence Urban 440 8.4% 6.1% 62.5% 18.9% 4.1% 0.077

Suburban 362 4.7% 2.8% 70.7% 17.7% 4.1%

Rural 176 4.0% 6.3% 69.3% 16.5% 4.0%
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Table S7. Changes in drinking status by measures of anxiety and depression among women 

Independent variable Total (N) 

Prevalence (across sub-categories) 

Drink much 
less alcohol 

(N=61) 

Drink 
slightly less 

alcohol 
(N=48) 

No 
change 
(N=653) 

Drink slightly 
more alcohol 

(N=176) 

Drink much 
more 

alcohol 
(N=40) 

P-value 

Anxiety (GAD-7 
score) 

Low (0 to 4) 472 6.8% 4.0% 73.9% 13.8% 1.5% <0.001

Mild to moderate (5 to 14) 409 5.9% 6.1% 59.7% 22.5% 5.9%

Severe (15 or greater) 97 5.2% 4.1% 61.9% 19.6% 9.3%

Number of days 
feeling depressed 

None 478 6.5% 4.8% 72.2% 14.6% 1.9% 0.006

1 to 2 275 5.8% 5.5% 64.0% 19.6% 5.1%

3 to 4 155 5.8% 5.8% 56.8% 24.5% 7.1%

5 to 7 70 7.1% 1.4% 62.9% 20.0% 8.6%

Number of days 
feeling lonely 

None 470 4.9% 7.2% 70.0% 15.5% 2.3% <0.001

1 to 2 268 8.6% 2.6% 69.0% 16.0% 3.7%

3 to 4 140 5.7% 2.9% 53.6% 30.0% 7.9%

5 to 7 100 7.0% 3.0% 64.0% 18.0% 8.0%

Number of days 
feeling hopeful 
about the future 

None 216 10.2% 3.2% 64.8% 16.2% 5.6% 0.012

1 to 2 333 4.8% 5.7% 61.6% 23.1% 4.8%

3 to 4 180 5.6% 3.3% 75.0% 13.9% 2.2%

5 to 7 249 5.2% 6.4% 69.5% 15.7% 3.2%
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Table S8. Ordered odds ratios for changes in alcohol consumption, stratified by demographic 
measures, and controlling for survey wave 

Independent variable 
Ordered 

odds ratio 
(95% CI) p value 

Gender Male 1.11 (0.92, 1.34) 0.279 

Female (REF) - - 

Other 1.58 (0.58, 4.26) 0.369 

Age (years) 18 to 29 (REF) - - 

30 to 39 1.51 (1.10, 2.07) 0.011 

40 to 49 1.99 (1.39, 2.84) <0.001 

50 to 59 1.32 (0.94, 1.85) 0.104 

60 to 69 1.36 (0.95, 1.96) 0.091 

70 and older 1.37 (0.91, 2.07) 0.129 

Living 
situation 

Live with someone else (REF) - - 

Live alone 1.51 (1.07, 2.12) 0.018 

Household 
income 
(year) 

<$40,000 (REF) - - 

40,000 to 79,000 1.19 (0.86, 1.65) 0.288 

$80,000 to $119,000 1.51 (1.07, 2.12) 0.018 

$120,000 and over 1.78 (1.25, 2.52) 0.001 

Prefer not to answer 1.04 (0.73, 1.49) 0.826 

Change in 
employment 
status 

No change (REF) - - 

Newly employed 1.40 (0.79, 2.47) 0.248 

Unemployed 1.31 (0.87, 1.97) 0.203 

Student / retired 1.09 (0.75, 1.59) 0.660 

Working from home 1.23 (0.86, 1.77) 0.261 

Other 1.14 (0.79, 1.65) 0.478 

Residence Rural (REF) - - 

Urban 0.86 (0.66, 1.12) 0.264 

Suburban 0.92 (0.70, 1.21) 0.537 

Survey wave Wave 2 (REF) - - 

Wave 3 0.97 (0.80, 1.16) 0.714 
* Ordinal categorization of changes in alcohol consumption (lowest to highest): drank “much less alcohol”, drank “slightly less alcohol", 
experienced "no change" in alcohol consumption, drank “slightly more alcohol”, or drank “much more alcohol” compared to before the 
start of the COVID-19 pandemic 
* All models included demographics measures and measures of anxiety and depression 



47

Table S9. Ordered odds ratios for changes in alcohol consumption, stratified by measures of anxiety 
and depression, and controlling for survey wave 

Independent variable 
Ordered 

odds ratio* 
(95% CI) p value 

Anxiety 
(GAD-7 
score) 

Low (0 to 4) (REF) - - 

Mild to moderate (5 to 14) 1.31 (1.03, 1.67) 0.029 

Severe (15 or greater) 1.68 (1.08, 2.61) 0.022 

Number of 
days feeling 
depressed 

None (REF) - - 

1 to 2 1.31 (1.02, 1.70) 0.037 

3 to 4 1.46 (1.01, 2.11) 0.043 

5 to 7 1.60 (0.94, 2.72) 0.086 

Number of 
days feeling 
lonely 

None (REF) - - 

1 to 2 0.94 (0.73, 1.19) 0.591 

3 to 4 1.55 (1.11, 2.15) 0.009 

5 to 7 1.36 (0.87, 2.12) 0.173 

Number of 
days feeling 
hopeful 
about the 
future 

None 0.76 (0.56, 1.02) 0.067 

1 to 2 0.91 (0.69, 1.21) 0.520 

3 to 4 0.80 (0.60, 1.06) 0.119 

5 to 7 (REF) - - 

* Ordinal categorization of changes in alcohol consumption (lowest to highest): drank “much less alcohol”, drank “slightly less alcohol", 
experienced "no change" in alcohol consumption, drank “slightly more alcohol”, or drank “much more alcohol” compared to before the 
start of the COVID-19 pandemic 
* All models included demographics measures and measures of anxiety and depression 



48

Table S10. Log likelihood ratio tests for effect modification by gender 

Independent variable* 

Log likelihood 
(model without 

interaction 
term) 

Log likelihood 
(model with 
interaction 

term) 

2 value 
degrees of 

freedom (2

test) 
p-value 

Household income (per year) -2024.3 -2024.0 0.65 4 0.958 

Living situation -2024.3 -2024.3 0.00 1 0.954 

Anxiety (GAD-7 score) -2024.3 -2021.8 5.15 2 0.076 

Number of days feeling depressed -2024.3 -2022.6 3.47 3 0.324 

Number of days feeling lonely -2024.3 -2023.1 2.48 3 0.479 

* Effect modification was tested for men and women only (i.e., these analyses excluded people who did not identify as either a man or a 
woman) 


