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Research suggests that there is an increase in alcohol and cannabis use during the COVID-
19 pandemic (Canada, 2020; Statistics Canada, 2020). In Canada, reports on the degree of
this increase vary, ranging from 19 to 28% reporting an increase in alcohol use and 6-29%
reporting an increase in cannabis use (Mental Health Research Canada, 2020; NANOS
Research, 2020; Statistics Canada, 2020). While such statistics are concerning, several
important gaps remain regarding the impact of the COVID-19 pandemic on substance use.

First, it is unclear whether the pandemic has a differential impact on frequency vs. quan-
tity of use. As research suggests frequency and quantity are linked to health consequences
and predict significant variance in substance-related problems, even after accounting for
each other (Fischer et al., 2017; Griswold et al., 2018; Rehm et al., 2008; Zeisser et al.,
2012), measuring both frequency and quantity of use is important. Second, it is unclear
what impact the pandemic has had on certain populations which tend to have higher levels
of risky substance use, such as emerging adults (Stone et al., 2012) or populations using
both alcohol and cannabis (Metrik et al., 2018). This information gap is critical, as it may
highlight whether particular attention needs to be paid to these already at-risk groups dur-
ing the pandemic. Third, much of the current literature is cross-sectional and reliant on
participants’ retrospectively reported perceptions of substance use changes, rather than
on an examination of actual change between pre-pandemic and during-pandemic levels of
substance use. An analysis of whether subjective changes in pandemic-related substance
use map onto objective changes in substance use is warranted to determine if cross-sec-
tional research on COVID-19 impacts is accurate.

Given additional waves of COVID-19 continue to occur, and public health restrictions
aimed at reducing the spread of COVID-19 continue to be active, it is crucial to have an
accurate picture of the impact of COVID-19 on substance use. Our objectives were as fol-
lows: (1) provide data on the perceived impact of COVID-19 on substance use in a higher-
risk sample of emerging adults who use both alcohol and cannabis and (2) provide data on
the accuracy of perceived pandemic-related changes to alcohol and cannabis use.

We anticipated that at least 25% of participants would perceive their frequency and/or
quantity of use to have increased during the pandemic, as this has been reported in prior
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general population studies, and our sample represents a theoretically higher-risk group
(Mental Health Research Canada, 2020; NANOS Research, 2020; Statistics Canada, 2020).
We also hypothesized that individuals would be relatively accurate in their retrospectively
reported substance use change, with the actual increase of those who perceived an increase
in their substance use due to the pandemic significantly greater than the actual increase of
those who did not perceive an increase.

Methods
Participants

Seventy individuals between 19 and 25 (M =22.03; male =24; female =45; other=1; 85%
white), who were part of an ongoing Canadian longitudinal study on substance use, com-
pleted an online survey during the pandemic between March 23 and June 5, 2020, a time
when all Canadian provinces had enacted States of Emergency and were encouraging/man-
dating individuals to stay at home due to COVID-19. Participants’ pre-pandemic substance
use was extracted from their previous time point, 4 months earlier. To be included, partici-
pants had to have used alcohol > four times, and cannabis recreationally > two times, in the
past month at baseline (Cougle et al., 2015). Participants were recruited from the general
community via posters, newspapers, and social media and through the psychology partici-
pant pool at an Eastern Canadian University.

Measures

A Substance Use Questionnaire assessed cannabis and alcohol quantity and frequency
using items from the Daily Sessions, Frequency, Age of Onset, and Quantity of Cannabis
Use Inventory (Cuttler & Spradlin, 2017) and items recommended by the National Institute
of Health for assessing alcohol use (National Institute of Health, 2003), respectively. An
image depicting various cannabis quantities with a Canadian 5-dollar bill as a size refer-
ence was included to assist with estimating cannabis quantity (adapted from Cuttler and
Spradlin (2017)), while an image depicting what is considered a standard drink was pro-
vided to assist in estimating alcohol quantity.

An author-compiled COVID-19 Questionnaire included assessment of perceived impact
of COVID-19 on substance use patterns (quantity, frequency). For each substance, par-
ticipants indicated if circumstances related to COVID-19 increased, decreased, or had no
impact on their use in past 30 days.

Procedure
Participants completed the measures online during the pandemic and 4 months earlier. At

each time point, participants were compensated with a $20 Amazon gift card or psychology
credit points. This study received REB ethical approval at an Eastern Canadian University.
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Results
Descriptive Statistics

To quantify objective change, substance use change scores were calculated for each
variable by subtracting pre-pandemic scores from pandemic scores. Positive change
scores indicate that substance use increased during the pandemic relative to pre-pan-
demic times, while scores of 0 indicate that substance use did not change, and negative
change scores indicate that substance use decreased during the pandemic relative to pre-
pandemic times. Objective change scores represent change over the past 4 months. See
Table 1 for means, standard deviations, and percentages for participants’ retrospective
reports of whether substance use increased, decreased, or remained unchanged due to
circumstances related to COVID-19. Four participants reported using highly improbable
amounts of cannabis in a single sitting (10-100 g) for pandemic cannabis quantity, and
this data was removed.

Substance use change scores were examined for each category of participants, and
the percentage of participants who correctly perceived their substance use change was
calculated (see Table 2). Due to low accuracy in the “decrease” and “no change” groups,
these groups were collapsed to create a comparator category of “no increase,” which
had improved accuracy. For those in the “increase” group, those who had a positive
substance use change score were viewed to have accurately perceived their substance
use change. For those in the “no increase” group, those who had a negative substance
use change score or a score of zero were viewed to have accurately perceived their sub-
stance use change.

Table 1 Means and standard deviations for pandemic and pre-pandemic alcohol use, cannabis use, and
motives for use, as well as retrospective and actual increased, decreased, or unchanged substance use due to
circumstances related to COVID-19

Alcohol frequency Alcohol quantity Cannabis Cannabis quantity

frequency
M (pre-pandemic) 3.17 297 6.09 0.53
Std Dev (pre-pandemic) 1.42 1.15 0.76 3.05
M (pandemic) 3.29 2.39 6.03 0.48
Std Dev (pandemic) 1.53 1.23 3.43 0.75
% perceiving increase 51.4% 24.3% 54.3% 38.6%
% actual increase 35.7% 22.8% 50.0% 32.4%
% perceiving no change 30.0% 50.0% 17.1% 45.7%
% actual no change 30.0% 30.0% 21.4% 31.4%
% perceiving decrease 18.6% 25.7% 28.6% 15.7%
% actual decrease 34.3% 47.2% 28.6% 37.2%

Alcohol and cannabis frequency =number of times using per week. Alcohol quantity =number of drinks
per typical drinking day. Cannabis quantity=number of grams of cannabis in a typical session of use.
“Actual” change determined through comparison of pre- and during-pandemic use from the longitudinal
study
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Table 2 Percentage of participants who correctly and incorrectly perceived changes in their substance use

Variable Increase, no change, or Percentage correct Percentage
decrease reported incorrect
Alcohol frequency Increase 75.0% 25.0%
No change 23.8% 76.2%
Decrease 23.1% 76.9%
No increase 82.4% 17.6%
Alcohol quantity Increase 64.7% 35.3%
No change 22.9% 77.1%
Decrease 50.0% 50.0%
No increase 83.0% 17.0%
Cannabis frequency Increase 87.8% 13.2%
No change 30.0% 70.0%
Decrease 50.0% 50.0%
No increase 68.8% 31.2%
Cannabis quantity Increase 37.0% 63.0%
No change 34.4% 35.6%
Decrease 54.5% 45.5%
No increase 72.0% 28.0%

The “no increase” category reflects a combined sample of “decrease” and “no change” categories

Comparison of Residual Change with Perceived Change

In order to examine whether the actual increase of those who perceived an increase
in their substance use due to the pandemic was significantly greater than the actual
increase of those who did not perceive an increase (H2), pre-pandemic alcohol and can-
nabis frequency and quantity variables were separately regressed onto the same vari-
ables measured during COVID-19; residuals were saved. As those who have lower base-
line scores have greater room to move upward than those with higher baseline scores (or
vice versa), residual change scores were used so that starting values could be taken into
account. Exploration of the pandemic alcohol and cannabis quantity variables indicated
four extreme outliers and heterogeneity of variance. Thus, the top 5% of both variables
was winsorized, resulting in all regression assumptions being met. A series of t-tests
was used to compare residualized change between perceived change groups. Given data
suggesting increased accuracy when using the category of “no increase” (“decrease”
and “no change” combined) (see Table 2), categories of perceived “increase” vs. “no
increase” were used. Given multiple testing, we corrected p-values using the Benja-
mini—Hochberg method for false discovery rate (Benjamini & Hochberg, 1995), with
p <0.05 considered significant.

Those who perceived an “increase” had higher residual change scores than those who
perceived no increase in the case of alcohol frequency (M [SD]=0.41 [1.04] vs.—0.40
[0.76], #56.83)=3.52, p=0.002), cannabis frequency (M [SD]=0.45 [0.61] vs.—0.55
[1.10], #41.79)=4.40, p<0.001), and alcohol quantity (M [SD]=0.52 [0.80] vs.—0.18
[1.00], #61)=2.5, p=0.018). For cannabis quantity, however, those who perceived
an “increase” did not have higher residual change scores than those who perceived “no
increase” (M [SD]=0.03 [1.06] vs.—0.02 [0.96], #(56)=0.148, p=0.88).
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Discussion

Over 50% of our sample of emerging adults reported a perceived increase in the frequency
of their alcohol and cannabis use, while 24% and 39% of our sample reported a perceived
increase in the quantity of their alcohol and cannabis use, respectively. These perceived
rates of increased quantity are comparable to the upper limits of previous Canadian reports
on alcohol but are notably higher than previous Canadian reports on cannabis (Mental
Health Research Canada, 2020; NANOS Research, 2020; Statistics Canada, 2020), which
may reflect the higher-risk nature of our sample. An examination of actual change scores
suggested a slight discrepancy between actual change and perceived change. We found
36% and 50% experienced an actual increase in the frequency of their alcohol and cannabis
use, respectively, while 23% and 32% experienced an increase in the quantity of their alco-
hol and cannabis use, respectively. Importantly, our results suggest COVID-19 has had the
strongest impact on frequency of use, highlighting the importance of assessing frequency
and quantity separately in pandemic data.

Notably, an examination of participants’ accuracy in perceived substance use change
suggested that, with the exception of cannabis quantity, participants who perceived an
increase in their substance use due to COVID-19 were notably more accurate in their per-
ceptions than those who perceived no change or a decrease in their use. It may be that
the distinction between unchanged and decreasing substance use habits is less salient
in the memory of participants than an increase in use. In line with this, collapsing “no
change” and “decrease” categories into “no increase” resulted in significant improvement
in accuracy.

Supporting this idea and our hypothesis, we found that the residual change scores of
those perceiving an increase in alcohol quantity and alcohol and cannabis frequency were
significantly higher than those perceiving no increase. This suggests that cross-sectional
surveys capturing the impact of COVID-19 on substance use may be a reasonably accurate
reflection of actual pandemic-related substance use change. This finding is encouraging,
given prospective data capturing changes in substance use due to COVID-19 is rare. None-
theless, our results also indicate that a degree of caution is necessary in the case of data on
perceived cannabis quantity; over 60% of participants who perceived an increase did so
incorrectly, and those who perceived an “increase” or “no increase” in cannabis quantity
did not have significantly different residual change scores. This may reflect our comparison
of two variables with inherent measurement problems (subjective and objective cannabis
quantity change; Prince et al., 2018). Future research should use and consider exploring
other metrics of cannabis dose change (e.g., change in THC potency; Fischer et al., 2017).

Overall, our results indicate that the impact of the COVID-19 pandemic on substance
use is not uniform; while a substantial proportion of our sample experienced an increase in
alcohol and cannabis use, a notable proportion also experienced a decrease in alcohol and
cannabis use. Although it is encouraging to think that the COVID-19 pandemic may have
resulted in reduced substance use for some individuals, it is worrying that a significant
proportion of our sample experienced an increase in substance use. These latter results sug-
gest that COVID-19 could result in an “echo” pandemic—a surge in substance use prob-
lems resulting from circumstances related to COVID-19. Given the high rates of increasing
substance use in our sample, the echo pandemic may be especially likely to impact groups
who were already at increased risk of harmful substance use pre-pandemic (e.g., emerg-
ing adults and those who use both alcohol and cannabis). The substance-related impacts
of the pandemic must be given specific attention and funding in the public health response

@ Springer



International Journal of Mental Health and Addiction

to COVID-19, and populations likely to increase their use of substances should be directly
targeted in public health campaigns and resource allocation.
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