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A B S T R A C T   

The COVID-19 pandemic has impacted individuals around the world, creating unprecedented challenges. Due to 
lockdowns and social distancing measures, many people have turned to contactless modes of obtaining alcohol 
and other substances (e.g., home delivery). This study investigated associations between alcohol and cannabis 
use before and during the initial months of the COVID-19 pandemic and factors associated with use. An online, 
cross-sectional survey with a non-probability sample (N = 1126) was conducted in Northeast states during June- 
July 2020. Outcomes examined prevalence of alcohol and cannabis use for the overall sample and predictors of 
use in individuals who used substances. In the overall sample, we found that alcohol and cannabis use decreased 
from before to during the pandemic. For individuals who drank alcohol, higher pre-pandemic drinking, mid- 
range household income, and obtaining alcohol through home delivery were associated with higher alcohol 
drinking during the pandemic. For individuals who used cannabis, higher pre-pandemic cannabis use and 
obtaining cannabis through home delivery were associated with higher cannabis use during the pandemic. 
Overall, from before to during the pandemic, we found a decrease in the proportion of individuals who used 
substances and no changes in quantity for individuals who continued to use substances. Home delivery was 
associated with greater use of alcohol and marijuana, supporting a need for further research on risk factors for 
heavier substance use.   

1. Introduction 

There has been increased social distancing and other public health 
measures to stop the spread of the novel coronavirus SARS-CoV-2, the 
virus that causes coronavirus disease 2019 (COVID-19). The COVID-19 
pandemic has differentially impacted individuals, and those with 
compromised immune systems, psychiatric conditions, or substance use 
disorders have been especially vulnerable to worsening mental health 
problems (Pfefferbaum & North, 2020). In addition, since the start of the 
COVID-19 pandemic, there is evidence of increased alcohol consump
tion (Pollard, Tucker, & Green, 2020) and other substance use (Czeisler 
et al., 2020) under certain circumstances. 

The sales of alcohol and other commodities shifted to online, curb
side pick-up and delivery in response to stay-at-home orders and clo
sures of restaurants and other businesses (Norris, Taylor Jr, & Taylor, 
2021). While most states deemed liquor stores and cannabis dispensaries 

as essential businesses, several states closed liquor stores and recrea
tional cannabis dispensaries (Redford & Dills, 2021). Based on previous 
public health crises, it has been postulated that lack of access or 
decreased physical/financial availability of substances like alcohol 
could potentially result in a decrease in consumption (Rehm et al., 
2020). However, disruptions in ability to access alcohol and other sub
stances can also lead to consequences such as withdrawal or changes in 
use, sometimes leading to other substance use. For example, a study 
showed that participants without access to cannabis products started 
using or increased their use of other substances, most commonly alcohol, 
during the pandemic (Boehnke, McAfee, Ackerman, & Kruger, 2021). A 
recent systematic review on the impact of the pandemic on alcohol use 
reported mixed findings as studies found decreased, unchanged, and 
increased alcohol use (Roberts et al., 2021). The same systematic review 
found a trend of increased non-alcohol substance (e.g., cannabis, opi
oids, methamphetamines, cocaine, benzodiazepines) use during the 
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pandemic. These disparate findings could be due to data collection in 
different countries/places, phases of the pandemic or sample size dif
ferences, which points to a need for further scrutiny of how the COVID- 
19 pandemic has impacted alcohol and other substance use. 

Given the potential rise in number of individuals consuming alcohol 
and other substances during the pandemic, the first objective of this 
project was to examine associations in substance use (alcohol and 
cannabis) before COVID-19 and during the initial months of the COVID- 
19 pandemic. The second objective was to examine how differences 
across use status varied by sociodemographic characteristics and other 
measures (e.g., access to alcohol). We hypothesized that alcohol and 
marijuana use would be more likely during the pandemic compared to 
the pre-pandemic period. We also hypothesized that the quantity of the 
substance from pre-pandemic to during the pandemic would increase. 

2. Methods 

2.1. Participants 

We analyzed data from an online, cross-sectional survey with a 
convenience sample that examined substance use, mental health, and 
health behaviors during the COVID-19 pandemic (Monnig et al., 2021). 
Survey participants were recruited from June 18 to July 19, 2020 and 
paid through Amazon’s Mechanical Turk (MTurk). MTurk is a crowd
sourcing platform that has been used extensively and reliably by various 
disciplines to recruit participants and collect data online (Boehnke et al., 
2021). Participants were ≥ 18 years old, residing in pre-selected 
Northeast states (Connecticut, Massachusetts, New Jersey, New York, 
Rhode Island) and had an active MTurk account. To ensure a diverse 
sample, quotas based on age, gender, race and ethnicity were used. Race 
and ethnicity quotas were as follows: 40 % non-Hispanic White, 25 % 
Hispanic non-Black, 25 % Black any ethnicity, and 10 % non-Hispanic 
non-White. Within each racial/ethnic group, the following age quotas 
were applied: 10 %, 18–25 years; 20 %, 25–35 years; 20 %, 35–45 years; 
25 %, 45–55 years; and 25 %, ≥55 years. Within each cell type, quotas 
stipulated equal proportions of men and women. Informed consent was 
obtained from all participants before beginning the survey. Participants 
were paid $10 upon survey completion. This study was reviewed by 
Brown University’s Institutional Review Board (IRB) and was deter
mined to be exempt from requiring IRB approval. 

Participants were excluded if they did not pass at least two of the 
three validity checks embedded in the survey (n = 12), showed other 
invalid response patterns (n = 18), or were identified as a duplicate 
respondent (n = 17) (see Monnig et al., 2021 for further details). This 
project was pre-registered at https://osf.io/5md93. The analytic plan 
was slightly altered due to aforementioned participants exclusions and 
low cell counts for specific substances (i.e., the number of individuals 
using stimulants). 

2.2. Measures 

Substance use and access. Alcohol and cannabis use were recorded 
retrospectively using the Timeline Followback (TLFB) Interview (Sobell 
& Sobell, 1992) for the last week of February (February 23–29, 2020) 
before the start of pandemic in the United States (U.S.) and for the seven 
days preceding the survey (during the pandemic). The quantity of 
alcohol and cannabis used was measured as the total standard drinks and 
average drinks per drinking day (DDD) and total cannabis episodes, 
respectively, calculated from the TLFB for individuals who endorsed 
using these substances. 

Access to substances was defined as “did you obtain alcohol and 
cannabis?” (yes/no). If the participant responded “yes,” then they were 
asked how they obtained alcohol (by purchasing in store or restaurant, 
by home delivery or from another source, labeled as “other access”) and 
how they obtained recreational or medical cannabis (by purchasing in a 
store, by home delivery or from another source, labeled as “other 

access”). 
Sociodemographic characteristics. Participants were asked age; 

sex; gender; race, ethnicity; education level; income in dollars; how 
many adults (18 and older) live in the household; how many children 
(below the age of 18) live in the household; essential worker status: 
defined as “an essential worker is someone whose work is critical to 
business operations and/or meeting basic human needs and is required 
to attend work during the COVID pandemic”; employment status: asked 
as “have you, or has anyone in your household experienced a loss of 
employment since March 13, 2020?” (yes/no); state of residence (Con
necticut, Massachusetts, New Jersey, New York, Rhode Island); worried 
about COVID-19: asked as “how worried are you about your risk of 
becoming infected with the novel coronavirus, or COVID-19?” (Not 
worried or had COVID/somewhat worried/moderately worried/very 
worried). 

Table 1 
Sociodemographic characteristics and related measures in the overall sample (N 
= 1126).  

Measure M (±SD) or N 
(%) 

Age, years  40.9 (13.5) 

Sex/Gender1 Male 553 (49.1) 
Female 534 (47.4) 
Other 39 (3.5) 

Race White 566 (50.3) 
African American/Black 162 (14.4) 
Other 398 (35.3) 

Ethnicity Hispanic, Latino/a, or Spanish 
origin 

303 (26.9) 

Not of Hispanic, Latino/a or 
Spanish origin 

823 (73.1) 

Education High school or lower 109 (9.7) 
Some college 225 (20.0) 
College graduate 573 (50.9) 
Graduate degree 219 (19.4) 

Annual household income ($) <25,000 131 (11.6) 
25,000–34,999 129 (11.5) 
35,000–49,999 163 (14.5) 
50,000–74,999 300 (26.6) 
75,000–99,999 195 (17.3) 
100,00–149,999 132 (11.7) 
>150,000 75 (6.7) 

Adults in the household 1 adult 201 (17.9) 
2 adults 518 (46.0) 
3 adults 223 (19.8) 
4 or more adults 160 (14.2) 

Children (<18 years old) in the 
household 

0 children 622 (55.2) 
1 child 285 (25.3) 
2 children 163 (14.5) 
3 or more children 56 (5.0) 

Essential worker Yes 396 (35.2) 
No 651 (57.8) 
Unsure 57 (5.1) 

Loss of employment2 Yes 467 (41.5) 
No 659 (58.5) 

Worried about COVID-193 Not worried/had COVID 159 (14.1) 
Somewhat worried 312 (27.7) 
Moderately worried 371 (32.9) 
Very worried 284 (25.2) 

State of residence Connecticut 273 (24.2) 
Massachusetts 246 (21.8) 
New Jersey 171 (15.2) 
New York 315 (28.0) 
Rhode Island 121 (10.7) 

M = mean; SD = standard deviation. 
1 Cisgender male if sex = “male” and gender = “man” and no other gender 

endorsed; cisgender female if sex = “female” and gender = “woman” and no 
other gender endorsed; and other for all other combinations. 

2 Question asked: Have you, or has anyone in your household experienced a 
loss of employment since March 13, 2020? 

3 Question asked: how worried are you about your risk of becoming infected 
with the novel coronavirus, or COVID-19? 
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2.3. Data analysis 

2.3.1. Descriptive analyses for the overall sample 
Data analysis was conducted with the Statistical Package for Social 

Sciences 26.0 (SPSS 26.0, IBM Corp.) and the level of statistical signif
icance was set to p <.05. We first descriptively compared the proportion 
of individuals who used alcohol and cannabis, and the quantity of 
alcohol and cannabis used before and during the pandemic using 
McNemar’s tests. We also compared modes of access to alcohol and 
cannabis, with the latter considering both medical and recreational use. 

We then conducted descriptive analyses with chi-square tests and 
independent samples t-tests to examine differences across all socio
demographic characteristics on alcohol and cannabis use status (yes/no) 
before and during the pandemic. 

2.3.2. Regression analyses 
We conducted linear regression models to assess factors associated 

with alcohol and cannabis use quantity (total standard drinks, average 
DDD and total episodes) for individuals who used these substances pre- 
pandemic and during the pandemic. Only significant predictors from the 
descriptive analyses were included in the regression models to avoid 
overfitting each model. 

2.4. Results 

2.4.1. Participant characteristics 
The final analytic sample included 1126 participants. Sociodemo

graphic characteristics are presented in Table 1. About half of the sample 
was male (49.1 %), White (50.3 %), college graduates (50.9 %), living 
with two adults in the household (46.0 %) and had no children in the 
household (55.2 %). The average age was 40.9 years and about one- 
quarter of the sample had an annual income between $50,000- 
$74,999. About 35 % of participants identified as essential workers and 
about 41 % experienced loss of employment in their household since the 
start of COVID-19. 

2.4.2. Substance use 
About 46 % of the overall sample used alcohol before COVID-19 and 

that number reduced to about 42 % during COVID-19 (p <.001) 
(Table 2). For individuals who drank alcohol, total standard drinks and 

average DDD was nearly the same before and during COVID-19 and 
about 46 % of all participants did not obtain alcohol in the four weeks 
prior to completing the survey. 

Almost 13 % of the overall sample used cannabis before COVID-19 
and this percentage reduced to about 11 % during COVID-19 (p 
=.009). For individuals who used cannabis, total cannabis episodes 
stayed about the same before and during COVID-19. When examining 
access to cannabis overall, about 78 % of participants did not obtain 
cannabis and for those with access, 18.1 % had access to recreational 
cannabis and 12.6 % had access to medical cannabis (Table 2). 

2.4.3. Descriptive results on use status for alcohol and cannabis 
Prevalence of Substance Use Before and During COVID-19. 

Before COVID-19, the percentage of males (50.6 %) who used alcohol 
was the highest among the sex/gender categories and lowest (36.3 %) 
during COVID-19. Individuals who made >$150,000 (56 %) and had 2 
adults in the household (46.9 %) had higher alcohol use. During COVID- 
19, alcohol use was lower for those who did not obtain alcohol (13.5 %) 
and higher for those with home delivery (68.4 %) and other access (66.4 
%). 

Cannabis use was higher for individuals with some college education 
(19.1 %) before COVID-19 and higher for individuals with high school or 
lower education (18.3 %) during COVID-19. Before COVID-19, cannabis 
use was higher among younger individuals (mean = 37.4 years) 
compared to individuals who did not use cannabis and during COVID- 
19, cannabis use was higher among Rhode Island residents (19 %), in
dividuals very worried about COVID-19 (15.7 %) and individuals who 
had other access to cannabis (63.2 %) (see Supplemental Table). 

2.4.4. Regression models 
Associations of Alcohol Use. In the sample restricted to individuals 

who used alcohol before and during COVID-19, the linear regression 
model with total standard drinks showed that total standard drinks 
during COVID-19 was higher for every-one-unit increase in total stan
dard drinks before COVID-19, (β = 0.07, p <.001). Compared to par
ticipants who had home delivery of alcohol, participants who did not 
obtain alcohol had lower standard drinks during COVID-19 (β = -0.92, p 
<.001). 

The model with average DDD showed that that average DDD during 
COVID-19 was higher for every-one-unit increase in average DDD before 

Table 2 
Proportions of alcohol, cannabis and opioid use before and during the COVID-19 pandemic in the overall sample (N = 1126).  

Measure M (±SD) or N (%) p-value   

Before COVID-19 During COVID-19  

Alcohol use Yes 523 (46.4) 476 (42.3) < 0.001 
No 603 (53.6) 650 (57.7) 

Total standard drinks  12.0 (19.4) 11.9 (14.8) 0.775 
Average DDD  3.1 (3.5) 2.9 (2.6) 0.277 
Access to alcohol during the past 4 weeks1 Did not obtain  520 (46.2)  

Delivery  171 (15.2)  
Other access2  435 (38.6)  

Cannabis use Yes 145 (12.9) 127 (11.3) 0.009 
No 981 (87.1) 999 (88.7) 

Cannabis episodes  22.6 (30.3) 23.6 (30.2) 0.780 
Access to cannabis during the past 4 weeks1 Did not obtain  882 (78.3)  

Delivery  100 (8.9)  
Other access3  144 (12.8)  

Obtained recreational cannabis Yes  204 (18.1)  
No  921 (81.8)  

Obtained medical cannabis Yes  142 (12.6)  
No  984 (87.4)  

McNemar’s tests (in bold font) indicated significant changes in proportions for alcohol and cannabis use before and during the COVID-19 pandemic. Quantity of 
alcohol (total standard drinks, average DDD) and cannabis episodes were restricted to participants who endorsed yes to using those substances. 
M = mean; SD = standard deviation; DDD = drinks per drinking day. 

1 Percentages do not total to 100 % because participants were able to endorse more than one type of access. 
2 Purchasing in a store, restaurant or another source during COVID-19. 
3 Purchasing in a store or another source during COVID-19. 
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COVID-19, (β = 0.11, p <.001). Compared to participants with an in
come from $50,000-$74,999, participants with an income of $35,000- 
$49,999 had lower average DDD (β = -0.26, p <.01). Compared to 
participants who had home delivery of alcohol, participants who did not 
obtain alcohol had lower average DDD during COVID-19 (β = -0.32, p 
=.001) (Table 3). 

Associations of Cannabis Use. In the sample restricted to in
dividuals who used cannabis before and during COVID-19, the linear 
regression model showed that total cannabis episodes during COVID-19 
was higher for every-one-unit increase in total cannabis episodes before 
COVID-19, (β = 0.06, p <.001). Compared to participants who had home 
delivery of cannabis, participants who did not obtain cannabis had lower 
total cannabis episodes during COVID-19 (β = -1.28, p =.048) (Table 4). 

3. Discussion 

The objective of this study was to quantify associations of alcohol 
and cannabis use before and during the COVID-19 pandemic and 
examine how differences across use status varied by sociodemographic 
characteristics and other measures. Our approach used an online survey 
in a non-probability sample of residents of five Northeast states (CT, MA, 
NJ, NY, RI). During the time of data collection, these states represented 
the highest number of COVID-19 cases and deaths per capita (Dong, Du, 
& Gardner, 2020). Our survey captured detailed data on alcohol and 
cannabis use during a one-week period both pre-pandemic (February 
23–29, 2020) and in the early months (June and July) of the pandemic. 
The main findings of this study shed light on changes in substance use 
during the pandemic and related factors such as access to alcohol and 
cannabis. We hypothesized that alcohol and other substances use would 
be more prevalent and the intensity of substances used would increase 
during the pandemic compared to the pre-pandemic period. Surpris
ingly, we found that in the overall sample, the proportions of alcohol use 
and cannabis use decreased significantly. Second, higher pre-pandemic 
drinking, household income in the range of $35,000-$49,999, and 
obtaining alcohol through home delivery were statistically associated 
with greater alcohol drinking during the COVID-19 pandemic. Third, 
higher pre-pandemic cannabis use episodes and obtaining cannabis 

through home delivery were statistically associated with greater 
cannabis use episodes during the pandemic. 

Our study adds to the recent studies that have investigated changes 
in alcohol use in U.S. adults during the COVID-19 pandemic. In a lon
gitudinal survey study with a nationally representative sample, Pollard 
et al. (2020) found an overall increase in frequency of drinking in 
women, non-Hispanic White individuals, and participants 30–59 years 
of age. In another longitudinal survey with a representative sample, 
Nordeck et al. (2021) identified an increase in drinking frequency from 
March 2020 to July 2020 among current drinkers but did not examine 
alcohol use quantity. In that study, males, older adults, those living with 

Table 3 
Linear regression to estimate predictors of alcohol use quantity for individuals who used alcohol during COVID-19 (n ¼ 470). Only significant predictors from 
the descriptive analyses were included in the regression model.  

Predictors Total standard drinks 
during COVID-19 

Average DDD 
during COVID-19 

β coefficient (95 % CI) p-value β coefficient (95 % CI) p-value 

Total standard drinks before COVID-191 0.07 (0.06; 0.08) < 0.001 NA  
Average DDD before COVID-19 NA  0.11 (0.09; 0.13) < 0.001 
Sex     
Male 0.06 (-0.18; 0.31) 0.603 − 0.08 (-0.19; 0.03) 0.144 
Other − 0.57 (-1.31; 0.18) 0.136 − 0.12 (-0.47; 0.22) 0.490 
Annual household income ($)     
<$25,000 − 0.27 (-0.72; 0.18) 0.238 − 0.16 (-0.36; 0.05) 0.137 
$25,000-$34,999 − 0.10 (-0.60; 0.39) 0.680 − 0.11 (-0.34; 0.11) 0.321 
$35,000-$49,999 − 0.36 (-0.78; 0.06) 0.094 ¡0.26 (-0.46; ¡0.07) 0.007 
$75,000-$99,999 − 0.08 (-0.44; 0.28) 0.657 − 0.06 (-0.22; 0.10) 0.491 
$100,00-$149,999 − 0.05 (-0.43; 0.33) 0.804 − 0.06 (-0.23; 0.11) 0.471 
>$150,000 0.03 (-0.42; 0.49) 0.888 − 0.05 (-0.25; 0.16) 0.644 
Adults in the household     
1 Adult − 0.10 (-0.46; 0.27) 0.610 − 0.11 (-0.28; 0.06) 0.196 
3 adults − 0.07 (-0.37; 0.24) 0.675 − 0.06 (-0.20; 0.08) 0.388 
4 + adults 0.02 (-0.36; 0.41) 0.901 − 0.07 (-0.25; 0.10) 0.393 
Age 0.01 (-0.00; 0.02) 0.192 − 0.00 (-0.00; 0.00) 0.922 
Access to alcohol     
Did not obtain ¡0.92 (-1.34; ¡0.50) < 0.001 ¡0.32 (-0.51; ¡0.13) 0.001 
Other access − 0.08 (-0.35; 0.20) 0.588 0.03 (-0.10; 0.16) 0.637 

Reference groups: female; $50,000-$74,999; 2 adults; home delivery. 
CI = confidence interval; DDD = drinks per drinking day; NA = not applicable. 
Adjusted total standard drinks R2 

= 0.504; Adjusted average DDD R2 
= 0.290. 

1 During the last week of February (February 23–29, 2020). 

Table 4 
Linear regression to estimate predictors of total cannabis episodes for in
dividuals who used cannabis during COVID-19 (n ¼ 126). Only significant 
predictors from the descriptive analyses were included in the regression model.  

Predictors Total episodes during COVID-19 
β coefficient (95 % CI) p-value 

Total episodes before COVID-191 0.06 (0.05; 0.07) < 0.001 
Education   
High school or lower − 0.49 (-1.38; 0.41) 0.283 
Some college − 0.31 (-1.01; 0.39) 0.377 
Graduate degree 0.44 (-0.45; 1.33) 0.325 
Worried about Covid-19   
Not worried/had COVID 0.61 (-0.25; 1.46) 0.164 
Moderately worried − 0.00 (-0.74; 0.73) 0.995 
Very worried − 0.61 (-1.46; 0.24) 0.156 
Age 0.00 (-0.02; 0.03) .0.688 
State of Residence   
Connecticut − 0.07 (-0.93; 0.80) 0.879 
New Jersey − 0.39 (-1.41; 0.62) 0.4442 
New York − 0.33 (-1.18; 0.52) 0.443 
Rhode Island − 0.19 (-1.07; 0.68) 0.660 
Access to Cannabis   
Did not obtain ¡1.28 (-2.55; ¡0.01) 0.048 
Other Access 0.28 (-0.52; 1.08) 0.5 

Reference groups: college graduate; somewhat worried; Massachusetts; home 
delivery. 
CI = confidence interval; Adjusted R2 = 0.629. 

1 During the last week of February (February 23–29, 2020). 
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a partner/alone/with a partner and children, those with higher incomes, 
and non-Hispanic White individuals showed sustained increases in 
drinking frequency over time. Finally, a cross-sectional survey examined 
changes in alcohol consumption among current drinkers from February 
2020 to April 2020 and reported greater drinks per day and binge 
drinking in all demographic groups during the pandemic, as well as 
higher proportions of women and non-Hispanic Black individuals 
exceeding recommended drinking limits (Barbosa, Cowell, & Dowd, 
2021). While the former studies demonstrated an increase in drinking 
during the pandemic, studies in other countries (López-Bueno et al., 
2020; Wang et al., 2020) and the U.S. and Canada (McPhee et al., 2020; 
Wardell et al., 2020) have shown a decrease or little change in alcohol 
use. These findings are in line with other studies that showed a decrease 
in alcohol use among college drinkers (Jackson, Merrill, Stevens, Hayes, 
& White, 2021; White, Stevens, Hayes, & Jackson, 2020), suggesting a 
possible age factor to reductions in drinking during the pandemic. The 
current study identified an overall decrease in the proportion of alcohol 
use, from 46 % to 42 %, and while not directly tested in the overall 
proportions of alcohol use, factors such as age may have contributed to 
these differences. The main difference between our study and previous 
studies that found increased drinking was that we did not limit our 
analyses to current drinkers to discern prevalence. Thus, our study adds 
to prior research by investigating changes in proportions of alcohol use 
in a community sample of drinkers and non-drinkers. 

In addition, we identified an overall decrease in cannabis use, from 
13 % to 11 %. In contrast, another study in the U.S. illustrated that there 
has been increased use of cannabis during the pandemic (Rogers, 
Shepherd, Garey, & Zvolensky, 2020), and other countries have reported 
similar findings (Marais, Soderstrom, & Fatovich, 2020; Vanderbruggen 
et al., 2020). See Roberts et al. (2021) for a full review on alcohol and 
other substance use during the pandemic. The differences in cannabis 
found between our study and others could be due to the fact that we 
restricted our data to Northeast states. 

In addition, we identified several predictors statistically associated 
substance use quantity. For both alcohol and cannabis, pre-pandemic 
use was a consistent predictor of use during the pandemic. De
mographic predictors of substance use were relatively limited. Impor
tantly, mode of access to alcohol or cannabis was associated with 
quantity of use. The finding that obtaining alcohol or cannabis through 
home delivery was associated with higher quantity of use is novel. Re
searchers have raised concern about relaxation of policies regarding 
delivery of substances during the pandemic (Matthay & Schmidt, 2021). 
However, our study is the first to our knowledge to present empirical 
data from the U.S. on home delivery of alcohol and cannabis during the 
pandemic in relation to levels of consumption. Consistent with our 
findings, a recent study in New Zealand found that online purchase of 
alcohol was associated with heavier drinking in the past week (Huckle, 
Parker, Romeo, & Casswell, 2021). Due to the observational nature of 
our study, we are unable to determine whether accessing alcohol or 
cannabis through home delivery is causally related to higher levels of 
consumption. However, a substantial body of research on alcohol outlet 
density presents strong evidence that greater physical availability of 
alcohol promotes higher consumption (Campbell et al., 2009; Middleton 
et al., 2010; Popova, Giesbrecht, Bekmuradov, & Patra, 2009; Sherk 
et al., 2018). 

Limitations of our study include the use of a cross-sectional design 
with an online convenience sample. Data from this study was collected 
during the early stages of the pandemic, and while informative, sub
stance use patterns may evolve as the pandemic continues. Although we 
collected detailed data on substance use for seven-day periods before 
and during the pandemic, it is possible that recall bias affected partici
pants’ ability to report their substance use accurately. In addition, 
because we only collected substance use for the past seven days, we may 
have missed important benchmarks such as initiation or resumption of 
use that occurred throughout the pandemic. However, seven-day pe
riods were chosen to reduce participant burden in the context of an 

online survey and sufficiently characterized typical substance use be
haviors. As with all self-report measures, responses may be subject to 
desirability bias, although the deidentified nature of data collection 
would likely decrease such influences. Our sample had relatively high 
income and education, which may limit the generalizability of our 
results. 

Strengths of the study include the assessment of substance use during 
the early stages of the pandemic, which is important for implementing 
policies (e.g., restrictions on obtaining substances) for future public 
health emergencies. To ensure relevance to the immediate public health 
crisis, our survey centered on the five Northeast states with highest 
COVID-19 infection and deaths rates per capita at the time of the study 
(Dong et al., 2020). While generalizability may be limited by restricting 
to the Northeast states, inclusion of states with similar COVID guidelines 
also reduced variability, which could have potentially impacted 
observed patterns of substance use. Lastly, we recruited a diverse sample 
by implementing quotas based on age, gender, race and ethnicity. 

In conclusion, this study expands on the mixed findings on alcohol 
and cannabis use during the COVID-19 pandemic. If supported by other 
research, these findings have potential implications for public policy. 
Following 42 % growth in online alcohol sales in 2020, the U.S. is 
projected to become the largest market for alcohol ecommerce by the 
end of 2021 (IWSR, 2021). Alcohol home delivery is legal in most U.S. 
states, and regulations have become more permissive during the 
pandemic. In particular, regulations changed to allow restaurants and 
bars to deliver alcohol, and many states have extended these changes as 
the pandemic persists. Less is known about the prevalence and conse
quences of home cannabis delivery due to its recent emergence and 
mixed legality across states. Overall, the public health harms entailed by 
relaxation of substance delivery regulations are an important yet under- 
recognized COVID-19 impact. As the pandemic continues to persist, 
identification of risk factors for substance use and other related prob
lems will be a necessary endeavor moving forward. 
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