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Background: The COVID-19 pandemic has had an impact on mental health and alcohol use in the US, however 

there is little research on its impacts on cannabis use. Considering the role of cannabis as a coping strategy or 

self-medicating behavior, there is a need to understand how individuals who use cannabis have adapted their 

use amid the pandemic. Therefore, this study examined changes in self-reported cannabis use among US adults 

in the context of COVID-19 pandemic by (1) describing trends of use during the first 8 months of the pandemic 

among adults who used cannabis in this period; and (2) characterizing trends of use within sociodemographic 

subgroups and by state cannabis policy status. 

Methods: The sample consisted of 1,761 US adults who used cannabis at least once during the 8-month study 

period from the nationally representative Understanding America Study. Linear mixed-effect models were used 

to model changes in the number of days of past-week cannabis use across 16 waves from March 10, 2020, to 

November 11, 2020. 

Results: Compared to early March, the number of days cannabis was used per week was significantly higher at the 

start of April ( 𝛽= 0.11, 95% CI = 0.03, 0.18) and May ( 𝛽= 0.21,95% CI = 0.05, 0.36). In subsequent months (June 
- November), the number of days of cannabis use attenuated to levels comparable to March. Trends of cannabis 

use across the study period generally did not differ across sociodemographic characteristics and state cannabis 

policy status. 

Conclusion: Though increases in use were marginal among many groups, the evolving pandemic and the growing 

concern for the mental health of segments of the U.S. population warrant close monitoring of coping behaviors, 

including substance use. 
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On March 11th, 2020 the World Health Organization (WHO) de-

lared the severe acute respiratory syndrome coronavirus (SARS-CoV-

) a pandemic ( World Health Organization, 2020 ), and by March 13th,

he United States (US) president declared it a National Emergency

 White House, 2020 ). Within weeks of these declarations, states and

ocalities across the US began to institute stay-at-home orders, clo-

ure of non-essential businesses, and many Americans began the tran-

ition to remote work ( American Journal of Managed Care, 2020 ).

hese disruptions have led to rising unemployment ( Gallant, Kroft,
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ange, & Notowidigdo, 2020 ), market volatility ( Ali, Alam, & Rizvi,

020 ), housing and food insecurity ( Morales, Morales, & Beltran, 2021 ;

axman, Gupta, & Karpman, 2020 ; Wolfson & Leung, 2020 ), and social

solation ( Loades et al., 2020 ; Usher, Bhullar, & Jackson, 2020 ). As a re-

ult, concerns about a ‘second pandemic’, constituting an increase in psy-

hiatric and substance use disorders, began to emerge ( Canady, 2020 ). 

Since the early 2000 ′ s, the US has seen a shift in state cannabis poli-

ies, which have been found to be associated with increased prevalence

f cannabis use and cannabis use disorders among sections of the popu-

ation ( Goodwin et al., 2021 ; Hasin et al., 2017 ; Lloyd & Striley, 2018 ),

ith 29 states operating medical cannabis dispensaries and an addi-

ional 8 states operating both recreational and medical dispensaries as
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f March 2020 ( National Conference of State Legislatures., 2020 ). Stud-

es of the effects of cannabis policies on adult use have shown increased

annabis use and use disorders in states with medical cannabis policies

 Hasin et al., 2017 ; Lloyd & Striley, 2018 ). In addition, epidemiological

urveys of substance use in the US have shown increases in cannabis

se since 2002, with significant increases among certain sociodemo-

raphic groups including men, Black people, young adults, low-income

roups, and those never-married ( Hasin, Shmulewitz, & Sarvet, 2019 ).

ith regards to accessibility of cannabis products, most states with oper-

ting dispensaries declared them essential businesses during the COVID-

9 pandemic ( Cherney, 2020 ), along with liquor and tobacco retailers,

hich should have provided continued access to cannabis products for

urchase. However, it is unclear how accessibility to cannabis products

as impacted in states with no legal cannabis options. Moreover, other

actors beyond cannabis accessibility may have impacted cannabis use

ehavior during the COVID-19 pandemic (e.g., stay-at-home orders, re-

ote work, the economic impact of the pandemic, etc.) and studies in-

estigating trends in cannabis use over the course of the pandemic are

eeded. 

Emerging literature on the effects of the pandemic on men-

al health and substance use have shown symptoms of depression

 Ettman et al., 2020 ; McGinty, Presskreischer, Han, & Barry, 2020 ),

nxiety ( Holingue et al., 2020 ; Huckins et al., 2020 ), loneliness

 Killgore, Cloonan, Taylor, & Dailey, 2020 ; Liu, Zhang, Wong, Hyun,

 Hahm, 2020 ), and alcohol consumption ( Barbosa, Cowell, & Dowd,

021 ; Nordeck et al., 2021 ; Pollard, Tucker, & Green, 2020 ) increasing

n some segments of the population early on in the pandemic. Elevated

ental distress in the population due to COVID-related stressors may in-

rease the use of cannabis as a coping strategy or self-medicating behav-

or. A cross-sectional study of emerging adults in Canada found that self-

solation and motives to use cannabis for coping with depression were

ssociated with cannabis use during the pandemic ( Bartel, Sherry, &

tewart, 2020 ). A study of individuals who used cannabis in the Nether-

ands showed that 41% of respondents reported increased cannabis use

ince lockdown measures were instituted, with stress and mental health

ignificantly associated with reported increases ( Van Laar et al., 2020 ).

owever, studies on cannabis use in the US during the COVID-19 pan-

emic remain sparse and further investigation of long-term outcomes of

he pandemic, including potential changes in substance use behaviors,

s warranted. 

As the literature grows in monitoring the effects of the pandemic

n mental health and alcohol use in the US, it is also important to ex-

mine potential changes in cannabis use. The aims of this study were

o (1) describe changes in days of past-week cannabis use from March

0th through November 11th, 2020 among US adults who reported

annabis use in a nationally representative panel and (2) characterize

ifferences in trends of use within sociodemographic subgroups and by

tate cannabis policy status. 

ethods 

articipants 

Participants were sampled from the Understanding America Study

UAS), a probability-based, nationally representative Internet panel of

dults (aged 18 years or older). The UAS has recruited participants us-

ng Address Based Sampling (ABS) since 2014, in which postal records

re used to select a simple random sample from a listing of residen-

ial addresses across the US. The recruitment involved invitation by

ail, with potential participants without prior internet access were

rovided with tablets and broadband internet connections to facilitate

ata collection. Once respondents enrolled in the panel, they were sur-

eyed via computer, mobile device, or tablet. Individuals are consid-

red eligible to join the panel if they are aged 18 years or older and

re a member of the contacted household (defined as anyone living in

 residence with an enrolled respondent in the UAS). Additional de-
2 
ails regarding the UAS methodology can be found at the UAS website

 https://UASdata.usc.edu ). 

This study used data from 16 waves of the UAS’s COVID-19 Longitu-

inal Survey, a high-frequency longitudinal data collection with base-

ine data collection running from March 10 to March 31, 2020. All ex-

sting members of the UAS were invited to participate in the survey.

tarting on April 1, respondents were invited to participate in bi-weekly

urveys according to a staggered schedule, whereby one fourteenth of

he sample was invited every day. Every respondent had 14 days to com-

lete the survey; thus, the waves following baseline overlap in calendar

ime. In the initial survey, respondents were asked for consent to partic-

pate in the bi-weekly surveys. Only respondents who consented were

sked to complete a subsequent survey on their assigned day. As not all

ligible participants had consented by the start of the second wave, the

esponse rate as a percentage of the complete UAS sample was lower in

arlier follow-ups. 

Overall, there were 8547 eligible panel members invited to partici-

ate in the March survey. Among those invited, 6932 (81.1%) completed

he survey at baseline, March 10 - March 31, 2020. For purposes of our

nalyses, we included only those participants who reported at least one

ay of cannabis use across the survey period. The percentage of partic-

pants reporting cannabis use at each wave ranged from 9.2% in wave

4 to 11.3% in wave 3 (data not shown). On average, those who re-

orted ever using cannabis included higher proportions of individuals

ho were younger, identified as being Black or Hispanic/Latinx, were

iving at or below the Federal Poverty Level, and came from states with

oth medical and recreational cannabis policies. Comparisons between

dults who reported using cannabis and those who did not report using

annabis during the survey period are displayed in the online supple-

ent Table S2. 

Surveys with complete data on cannabis use and all sociodemo-

raphic characteristics of interest were included in the analytic sample.

n total, 1761 unique participants were included; 39.9% completed 16

urveys, 12.6% completed 15 surveys, 7.6% completed 14 surveys, and

he remaining 39.9% completed between one and thirteen surveys (see

nline supplment Table S1 for number of observations per day). Details

or participant inclusion and exclusion at each survey are displayed as

 flow diagram inonline supplement Figure S1. 

easures 

Number of past-week cannabis use days. Participants were pro-

ided with a pre-specified list of activities and asked, “Out of the past

 days, what is your best estimate of the number of days that you did

ach of the following activities? ” From the list of activities, we used

esponses for the activity, “Used cannabis. ” Responses ranged from 0

used cannabis on none of the past 7 days) to 7 (used cannabis on all of

he past 7 days). 

Survey date. The number of days between March 10 and the sur-

ey date was entered into each model as a continuous variable (range,

–244). Given evidence of non-linear changes in cannabis use over

ime, we modeled the relationship between survey date and cannabis

se with restricted cubic splines, which produce smoothed curves for

he relationship between continuous exposures and outcomes. Cubic

plines capture trends that may be missed when categorical or strictly

inear terms are used ( Gauthier, Wu, & Gooley, 2020 ). We generated

plines with five knots using the defined percentiles recommended by

arrell (5, 27.5, 50, 72.5, and 95) to allow for greater variability

n modeling and for more flexible interpretation of these nonlinear

rends ( Harrell, 2015 ). The knots corresponded to the following cal-

ndar dates: March 16, May 19, July 8, August 27, and October 17,

020. 

Sociodemographic characteristics. Sociodemographic character-

stics were measured at baseline as time-fixed variables. These vari-

bles included age (18–29, 30–49, 50–64, or 65 + ), sex (female or

ale), and race/ethnicity (non-Hispanic White, non-Hispanic Black,

https://UASdata.usc.edu


S.G. Brenneke, C.D. Nordeck, K.E. Riehm et al. International Journal of Drug Policy 100 (2022) 103517 

H  

t  

t  

h  

u  

c  

l  

f  

$  

p  

s  

t  

o  

o  

n

 

w  

S  

t  

f  

c  

s  

r  

i  

T  

a  

T  

c  

e  

S

S

 

t  

o  

s  

a  

w  

o  

t  

m  

t  

f  

w  

t  

t  

c  

i  

s  

t  

d

 

s  

e

 

b  

a  

i  

S  

v

R

A

p

 

o  

T  

p  

C  

d  

H  

r  

C  

a  

1  

s  

9  

c  

c  

F

T

 

v  

M  

0  

m  

N  

e

T

b

 

p  

t  

s  

c  

d  

i  

c  

A  

o  

0  

A  

0  

w  

m  

1  

i  

u  

t  

C  

e

S

 

s  
ispanic/Latino of any race, or other [American Indian or Alaskan Na-

ive, Asian, Pacific Islander, or Multi-racial]). Poverty status was de-

ermined by the Federal Poverty Level (FPL) and calculated based on

ousehold income. The median of each reported income category was

sed to estimate total household income. This estimate was used to di-

hotomously classify individuals as living in a household above or be-

ow the FPL according to the 2020 Federal Poverty Guidelines. Cutoffs

or the 48 contiguous states and the District of Columbia range from

12,760 for a household of 1 person to $44,120 for a household of 8

ersons, with $4480 added for each additional person (Office of the As-

istant Secretary for Planning and Evaluation, 2020). Household struc-

ure was classified into five categories (living alone, living with a partner

nly, living with a partner and children, living with children only, and

ther [such as living with parents or other relatives, and living with

on-relatives]). 

State cannabis policy status. The state cannabis policy variable

as generated using the state of residence at Wave 1 (March 2020).

tatus of cannabis legalization within each state was obtained from

he National Conference of State Legislature’s website ( National Con-

erence of State Legislatures., 2020 ). The variable was categorized ac-

ording to whether or not cannabis use was legalized and if states had

anctioned the operation of dispensaries by the start of the study pe-

iod. The 9 states in which dispensaries were operating for both med-

cal and recreational cannabis were classified as having both policies.

he 28 states with medical (but no recreational) dispensaries oper-

ting were classified as having a policy for medical cannabis only.

he remaining 14 states where no legalization of cannabis exists were

lassified as having full prohibition. An overview of categorization of

ach state and number of respondents per state is provided in Table

3. 

tatistical analysis 

Analyses were conducted in three parts. First, the associations be-

ween each of the sociodemographic characteristics and the frequency

f cannabis use were examined across the full survey period. Second, a

ingle model with the splines for days since March 10 as covariates ex-

mined trends in cannabis use across time. Third, a sequence of models

ith interactions between the splines for days since March 10 and each

f the identified sociodemographic characteristics determined whether

rends in cannabis use over time differed between subgroups. We used

ixed-effects linear regression models with a random intercept for par-

icipants to accommodate repeated measures. The general specification

or these models is provided in the online supplement. Joint Wald tests

ere used to determine if interactions were significant. The margins and

he xbrcspline commands in Stata were used to generate linear predic-

ions of cannabis use and to estimate differences in the frequency of

annabis use on given survey dates compared to March 11, respectively,

n the overall analytic sample and stratified by each sociodemographic

ubgroup ( Orsini, 2009 ). March 11 was used as the reference date rather

han March 10 due to a higher number of observations on that survey

ate (519 versus 109, respectively). 

We conducted additional sensitivity analyses using the entire UAS

ample, including participants who reported no cannabis use over the

ntire study period. 

All analyses incorporated survey weights that accounted for proba-

ilities of sample selection and survey non-response at baseline and are

ligned with Current Population Survey benchmarks. Statistical signif-

cance was assessed at the p < .05 level. Analyses were conducted using

tata version 16 (StataCorp Inc., College Station, TX) and R (R studio

ersion 1.2.5042; R version 4.0.0). 
3 
esults 

ssociations of sociodemographic characteristics with frequency of 

ast-week cannabis use 

Sample characteristics and differences in the average frequency

f past-week cannabis use across the survey period are reported in

able 1 . The frequency of cannabis use was higher among men, re-

orting an average of 0.43 more days of cannabis use ( 𝛽= 0.43; 95%

onfidence Interval [CI] = 0.19, 0.67) compared to women respondents

uring the study period. Frequency of cannabis use was lower among

ispanic/Latinx ( 𝛽= − 0.45; 95% CI = − 0.75, − 0.15) compared to White

espondents; among adults living with children only ( 𝛽= − 0.69; 95%

I = − 1.21, − 0.16) compared to adults living alone; and among older

dults (65 + : 𝛽= − 0.43; 95% CI = − 0.84, − 0.03) compared to those ages

8–29. Frequency of cannabis use was also lower among adults living in

tates with legalized medical and recreational cannabis laws ( 𝛽= − 0.35;

5% CI = − 0.69, − 0.01) compared to adults living in states with full

annabis prohibition. No significant differences in the frequency of

annabis use were observed between those living above or below the

PL. 

rends of past-week cannabis use 

Differences in the frequency of past-week cannabis use, on given sur-

ey dates compared to March 11, are reported in Table 2 . Compared to

arch 11, US adults who used cannabis reported 0.11 (95% CI = 0.03,

.18) more cannabis use days on April 1 and 0.21 (95% CI = 0.05, 0.36)

ore cannabis use days on May 1, on average. Thereafter and through

ovember 1, the frequency of cannabis use was not significantly differ-

nt from March 11. 

rends of past-week cannabis use among sociodemographic subgroups and 

y state cannabis policy status 

The predicted frequency of past-week cannabis use over the survey

eriod for each sociodemographic subgroup is displayed in Fig. 1 . In-

eractions between survey date and sex, age, race/ethnicity, household

tructure, FPL, and state cannabis policy were not statistically signifi-

ant, indicating that trends of cannabis use did not differ among respon-

ents in different sociodemographic and state policy groups. women,

ndividuals living above the FPL, and those living in states with medi-

al only cannabis policies experienced increases in cannabis use days on

pril 1 and May 1. Women increased their cannabis use by 0.13 days

n April 1 (95% CI = 0.04, 0.22) and 0.25 days on May 1 (95% CI = 0,06,

.44), while those above the FPL increased their use by 0.10 days on

pril 1 (95% CI = 0.02, 0.18) and 0.20 days on May 1 (95% CI = 0.03,

.36). For adults living in states with legalized medical cannabis, there

ere increases in the number of cannabis use days across the first two

onths of the survey period (April 1: 𝛽= 0.16; 95% CI = 0.04, 0.27; May

: 𝛽= 0.32; 95% CI = 0.07, 0.56). The group with the longest sustained

ncrease in cannabis use days compared to March 11th were individ-

als living with only their partner, indicating increases for the first

hree months (April 1: 𝛽= 0.17; 95% CI = 0.04, 0.29; May 1: 𝛽= 0.34; 95%

I = 0.08, 0.59; June 1: 𝛽= 0.33; 95% CI = 0.04, 0.62). Complete results for

ach sociodemographic subgroup are displayed in Table 2 . 

ensitivity analyses including the entire UAS sample 

We conducted additional sensitivity analyses using the entire UAS

ample, including participants who reported no cannabis use over the
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Table 1 

Descriptive statistics of sample characteristics for US adults at the first survey wave and associations 

with frequency of cannabis use across the survey period ( n = 1761). 

Variable n (%) Cannabis use frequency (Mean, SD) a 𝜷 b (95% CI) 

Sex 

Female 900 (51.1) 2.08 (2.82) Ref 

Male 861 (48.9) 2.85 (3.02) 0.43 (0.19, 0.67) 

Age 

18–29 407 (23.1) 2.55 (2.93) Ref 

30–49 807 (45.8) 2.53 (3.01) − 0.12 ( − 0.44, 0.19) 
50–64 361 (20.5) 2.46 (2.96) 0.10 ( − 0.26, 0.46) 
65 + 187 (10.6) 1.92 (2.66) − 0.43 ( − 0.84, − 0.03) 
Race 

White 990 (56.2) 2.59 (3.00) Ref 

Black 280 (15.9) 2.15 (2.81) − 0.27 ( − 0.66, 0.12) 
Hispanic/Latinx 340 (19.3) 2.21 (2.87) − 0.45 ( − 0.75, − 0.15) 
Other 151 (8.6) 2.49 (2.93) − 0.29 ( − 0.67, 0.11) 
Household structure 

Alone 338 (19.2) 2.52 (2.92) Ref 

With partner only 392 (22.3) 2.51 (2.96) − 0.003 ( − 0.37, 0.37) 
With partner & kids 356 (20.2) 2.67 (3.06) − 0.18 ( − 0.58, 0.21) 
With kids only 102 (5.8) 1.31 (2.27) − 0.69 ( − 1.21, − 0.16) 
Other 572 (32.5) 2.42 (2.94) − 0.12 ( − 0.47, 0.22) 
Federal poverty level 

Above 1263 (71.7) 2.43 (2.93) Ref 

At or below 498 (28.3) 2.48 (3.00) 0.22 ( − 0.07, 0.50) 
State cannabis policy 

Full prohibition 464 (26.4) 2.48 (3.00) Ref 

Medical only 775 (44.0) 2.46 (2.94) − 0.14 ( − 0.50, 0.22) 
Medical and recreational 521 (29.6) 2.40 (2.90) − 0.41 ( − 0.73, − 0.08) 

Notes: All values are weighted. Bold font indicates statistical significance. a Mean reflects the mean 

number of days cannabis was used within each group across the entire study period. b 𝛽 is difference in 

the number of days cannabis was used across the study period compared to the referent. 
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ntire study period (Table S4). While the number of cannabis use days

nd therefore coefficients related to levels of use were consistently lower

ue to the inclusion of a large number of participants with no cannabis

se, significance results were largely the same as those presented in the

ain manuscript. The only exception was that there was no significant

ifference in frequency of cannabis use days between baseline and May

, 2020 for White respondents when using the full UAS sample. There

ere sociodemographic differences observed between those in the full

ample compared to those included in the analytic sample with respect

o sex, age, race, household structure, poverty status, and state cannabis

olicy (Table S2). However, the pattern of results in the complete sample

f those who used cannabis and did not use cannabis was broadly similar

o the main analyses (Table S4), suggesting that our findings were not

ensitive to the exclusion of individuals who used cannabis during the

tudy period. 

iscussion 

To our knowledge, this is the first study to examine trends of

annabis use during the COVID-19 pandemic in a general population

ample of U.S. adults. The prevalence of cannabis use in this study popu-

ation ranged between 9.2 and 11.3% at each wave. This is slightly lower

ompared to national estimates of past month cannabis use of 11.9%

n 2019 among US adults 18 or older ( Substance Abuse and Mental

ealth Services Administration, 2020 ). Our analyses show that, within

he overall sample of adults who reported any cannabis use during the

tudy period, there were statistically significant increases in the num-

er of past-week cannabis use days at the start of the pandemic (April

 May) compared to baseline (March 2020); thereafter, these increases

eturned to levels comparable to March for the remainder of the study

eriod (June - November). When comparing cannabis use at the first of

ach month to the start of the study, several of the identified sociode-

ographic groups also demonstrated increased cannabis use in April,

ay, and June, including: women, non-Hispanic White people; individ-

als living with only their partner; those reporting a household income
4 
ot at the FPL; and those living in states with medical cannabis but not

ecreational only policies. Similar to the overall sample, frequency of

ast-week cannabis use in these groups returned to levels comparable to

aseline for the remainder of the study period. Collectively, these find-

ngs offer new insight into patterns of cannabis use over time throughout

he pandemic among U.S. adults. 

Our findings are broadly consistent with studies from other coun-

ries, including some European countries and Canada ( European Moni-

oring Centre for Drugs and Drug Addiction, 2020 ; Imtiaz et al., 2020 ;

olland et al., 2020 ; Vanderbruggen et al., 2020 ). In a study of adults

ho use cannabis in the European Union, self-reported cannabis use re-

ained stable overall, with 42% of participants reporting no change in

se between April 8 and May 25, 2020. Increases in frequency and quan-

ity of cannabis use were larger among those who used cannabis regu-

arly rather than occasionally ( European Monitoring Centre for Drugs

nd Drug Addiction, 2020 ). Another repeated cross-sectional study of

anadian adults showed cannabis use in the overall population re-

ained unchanged during the pandemic between May and June 2020.

hough about 50% of the individuals who reported using cannabis

tated that their cannabis use had increased, the reported number of

ays cannabis was used in the last seven days remained stable over the

tudy period ( Imtiaz et al., 2020 ). Other cross-sectional studies from

rance and Belgium at the start of national lockdowns further reported

ndings of overall cannabis use remaining stable ( Rolland et al., 2020 ;

anderbruggen et al., 2020 ). Though these findings are generally con-

istent with ours, comparison is limited due to the non-representative

nd cross-sectional nature of these studies that report changes only in

he first wave of lockdowns between March and June 2020. 

The U.S. context of cannabis policies and access is important to con-

ider when reflecting on factors that may have influenced these trends.

he marginal changes in cannabis use among some groups early on in

he pandemic may have been influenced by public health measures im-

lemented to reduce the spread of COVID-19. One such consideration

s the role of stay-at-home orders and social distancing measures indi-

ectly impacting behaviors among those who obtain cannabis through
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Table 2 

Average number of past-week cannabis use days at baseline (March 11th, 2020) and differences in the frequency of cannabis use days at the beginning of each month 

by sociodemographic characteristics, among US adults in the UAS Panel, 2020 ( n = 1761). 

Mean number of 

cannabis use 

days in the past 

week on March 

11 Difference in frequency of cannabis use a at the beginning of each month 𝜷 (95% CI) 

p-value for 

Interaction b 

04/01 05/01 06/01 07/01 08/01 09/01 10/01 11/01 

Total 2.39 0.11 

(0.03, 0.18) 

0.21 

(0.05, 0.36) 

0.16 

( − 0.02, 0.34) 
0.03 

( − 0.16, 0.21) 
0.02 

( − 0.16, 0.20) 
0.07 

( − 0.11, 0.25) 
0.04 

( − 0.14, 0.21) 
− 0.04 
( − 0.23, 0.15) 

Sex 

Female 2.10 0.13 

(0.04, 0.22) 

0.25 

(0.06, 0.44) 

0.17 

( − 0.05, 0.40) 
− 0.02 
( − 0.24, 0.21) 

− 0.03 
( − 0.25, 0.19) 

0.05 

( − 0.17, 0.27) 
0.03 

( − 0.19, 0.24) 
− 0.05 
( − 0.29, 0.19) 

0.51 

Male 2.74 0.08 

( − 0.04, 0.19) 
0.15 

( − 0.08, 0.39) 
0.14 

( − 0.15, 0.43) 
0.07 

( − 0.22, 0.37) 
0.07 

( − 0.21, 0.36) 
0.09 

( − 0.19, 0.38) 
0.05 

( − 0.22, 0.32) 
− 0.03 
( − 0.33, 0.27) 

Age 

18–29 1.65 0.10 

( − 0.09, 0.29) 
0.19 

( − 0.22, 0.59) 
0.13 

( − 0.35, 0.62) 
0.00 

( − 0.50, 0.49) 
0.00 

( − 0.49, 0.49) 
0.04 

( − 0.44, 0.5) 
− 0.06 
( − 0.49, 0.37) 

− 0.23 
( − 0.69, 0.24) 

0.22 

30–49 2.85 0.12 

(0.01, 0.23) 

0.23 

( − 0.01, 0.47) 
0.15 

( − 0.14, 0.44) 
− 0.03 
( − 0.33, 0.26) 

− 0.05 
( − 0.32, 0.23) 

0.02 

( − 0.25, 0.28) 
− 0.04 
( − 0.30, 0.22) 

− 0.15 
( − 0.44, 0.14) 

50–64 2.07 0.08 

( − 0.06, 0.21) 
0.17 

( − 0.11, 0.45) 
0.24 

( − 0.09, 0.56) 
0.24 

( − 0.09, 0.57) 
0.19 

( − 0.13, 0.52) 
0.16 

( − 0.19, 0.51) 
0.22 

( − 0.13, 0.57) 
0.32 

( − 0.07, 0.71) 
65 + 2.09 0.11 

( − 0.05, 0.27) 
0.20 

( − 0.14, 0.53) 
0.08 

( − 0.29, 0.45) 
− 0.11 
( − 0.45, 0.22) 

− 0.03 
( − 0.35, 0.29) 

0.15 

( − 0.22, 0.51) 
0.12 

( − 0.25, 0.49) 
− 0.01 
( − 0.44, 0.43) 

Race 

White 2.41 0.10 

(0.01, 0.19) 

0.19 

(0.00, 0.38) 

0.16 

( − 0.07, 0.38) 
0.06 

( − 0.17, 0.29) 
0.09 

( − 0.13, 0.31) 
0.14 

( − 0.08, 0.37) 
0.08 

( − 0.14, 0.29) 
− 0.05 
( − 0.29, 0.19) 

0.27 

Black 2.63 0.17 

( − 0.04, 0.39) 
0.30 

( − 0.15, 0.76) 
0.10 

( − 0.45, 0.64) 
− 0.29 
( − 0.86, 0.28) 

− 0.35 
( − 0.91, 0.20) 

− 0.22 
( − 0.77, 0.32) 

− 0.23 
( − 0.77, 0.31) 

− 0.31 
( − 0.89, 0.28) 

Hispanic/Latinx 2.39 0.09 

( − 0.09, 0.28) 
0.20 

( − 0.20, 0.60) 
0.23 

( − 0.24, 0.69) 
0.18 

( − 0.28, 0.63) 
0.14 

( − 0.30, 0.58) 
0.15 

( − 0.29, 0.60) 
0.20 

( − 0.24, 0.64) 
0.26 

( − 0.22, 0.74) 
Other 1.86 0.09 

( − 0.09, 0.27) 
0.18 

( − 0.21, 0.57) 
0.17 

( − 0.31, 0.65) 
0.07 

( − 0.44, 0.59) 
0.01 

( − 0.45, 0.46) 
0.03 

( − 0.45, 0.40) 
− 0.07 
( − 0.44, 0.29) 

− 0.13 
( − 0.65, 0.39) 

Household structure 

Alone 2.58 0.17 

( − 0.01, 0.35) 
0.34 

( − 0.04, 0.73) 
0.35 

( − 0.12, 0.81) 
0.23 

( − 0.25, 0.70) 
0.17 

( − 0.26, 0.61) 
0.13 

( − 0.29, 0.56) 
− 0.02 
( − 0.42, 0.38) 

− 0.23 
( − 0.70, 0.25) 

0.13 

With partner only 2.41 0.17 

(0.04, 0.29) 

0.34 

(0.08, 0.59) 

0.33 

(0.04, 0.62) 

0.18 

( − 0.09, 0.46) 
0.12 

( − 0.14, 0.39) 
0.15 

( − 0.14, 0.44) 
0.17 

( − 0.11, 0.44) 
0.18 

( − 0.12, 0.48) 
With partner & 

kids 

2.85 0.07 

( − 0.12, 0.27) 
0.13 

( − 0.29, 0.55) 
0.05 

( − 0.45, 0.55) 
− 0.10 
( − 0.59, 0.39) 

− 0.07 
( − 0.55, 0.41) 

0.03 

( − 0.46, 0.53) 
0.03 

( − 0.46, 0.52) 
− 0.01 
( − 0.52, 0.49) 

With kids only 1.95 0.21 

( − 0.01, 0.42) 
0.37 

( − 0.09, 0.83) 
0.15 

( − 0.39, 0.69) 
− 0.25 
( − 0.78, 0.28) 

− 0.24 
( − 0.73, 0.25) 

0.00 

( − 0.49, 0.49) 
0.07 

( − 0.41, 0.55) 
0.05 

( − 0.55, 0.65) 
Other 1.93 0.02 

( − 0.10, 0.15) 
0.04 

( − 0.22, 0.30) 
− 0.02 
( − 0.33, 0.29) 

− 0.09 
( − 0.42, 0.24) 

− 0.05 
( − 0.37, 0.27) 

0.02 

( − 0.30, 0.34) 
− 0.03 
( − 0.34, 0.28) 

− 0.13 
( − 0.48, 0.22) 

Federal poverty level 

Above 2.40 0.10 

(0.02, 0.18) 

0.20 

(0.03, 0.36) 

0.15 

( − 0.05, 0.35) 
0.02 

( − 0.17, 0.22) 
0.02 

( − 0.17, 0.21) 
0.07 

( − 0.13, 0.26) 
0.02 

( − 0.17, 0.21) 
− 0.08 
( − 0.28, 0.13) 

0.96 

At or below 2.38 0.12 

( − 0.04, 0.28) 
0.23 

( − 0.11, 0.57) 
0.18 

( − 0.23, 0.59) 
0.03 

( − 0.39, 0.45) 
0.02 

( − 0.39, 0.43) 
0.09 

( − 0.31, 0.49) 
0.09 

( − 0.29, 0.47) 
0.06 

( − 0.37, 0.48) 
State cannabis policy 

Full prohibition 2.62 0.07 

( − 0.09, 0.24) 
0.12 

( − 0.23, 0.46) 
− 0.01 
( − 0.44, 0.41) 

− 0.23 
( − 0.67, 0.22) 

− 0.25 
( − 0.69, 0.19) 

− 0.19 
( − 0.62, 0.23) 

− 0.26 
( − 0.67, 0.14) 

− 0.39 
( − 0.83, 0.04) 

0.08 

Medical only 2.27 0.16 

(0.04, 0.27) 

0.32 

(0.07, 0.56) 

0.28 

( − 0.01, 0.57) 
0.13 

( − 0.15, 0.42) 
0.17 

( − 0.09, 0.44) 
0.26 

(0.00, 0.53) 

0.19 

( − 0.07, 0.45) 
0.04 

( − 0.25, 0.33) 
Medical & 

recreational 

2.38 0.05 

( − 0.05, 0.15) 
0.11 

( − 0.10, 0.32) 
0.12 

( − 0.12, 0.36) 
0.08 

( − 0.15, 0.32) 
0.03 

( − 0.20, 0.26) 
0.01 

( − 0.23, 0.26) 
0.07 

( − 0.18, 0.32) 
0.15 

( − 0.13, 0.43) 

Notes . a Referent is the frequency of cannabis use on 03/11/2020 with 𝛽 as the difference in number of days cannabis was used at the first of each month compared 

to March 11th. b Interaction terms are between the splines for days since 03/10/2020 and each sociodemographic characteristic. Bold font indicates statistical 

significance. 
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t  
llicit markets or peers. For example, our data show that in states where

annabis is prohibited, days of cannabis use had a decreasing trend, al-

hough not statistically significant, over the course of the COVID-19 pan-

emic, with November having the greatest decrease compared to March.

he study from the European Union notes that Ireland, Italy, Poland, and

ortugal were the countries with the largest proportions of cannabis use

eduction or stopped use, citing Italy’s restrictions on movement within

egions and Portugal’s reported decrease in availability as factors in im-

eding access to cannabis ( European Monitoring Centre for Drugs and

rug Addiction, 2020 ). On the other hand, in states where medical (and

ot recreational) cannabis was legally available, the level of cannabis

se across the first 8 months of the pandemic was either similar to or

odestly greater than baseline. Increased use in states that allow med-

cal cannabis use may be an indicator of an exacerbation of common

onditions treated with medical cannabis, including anxiety and insom-

ia. A prior study of US adults who use cannabis medicinally found that
5 
hose with anxiety or depression reported increased use during the pan-

emic ( Vidot et al., 2020 ). 

Though the current study does not indicate that cannabis use in-

reased significantly during the pandemic, there is a need to continue

ublic health surveillance to monitor changes in cannabis use. As states

xpand efforts to vaccinate the larger US population and social distanc-

ng measures begin to be lifted in parts of the US, cannabis availability

ay return to normal for portions of the population that may have had

imited access to cannabis during earlier phases of the pandemic. In the

nterest of further understanding the long-term effects of the pandemic

n cannabis use, monitoring and further studies are needed. Future re-

earch should also explore associations between changes in cannabis use

nd mental health status before, during, and following the pandemic. 

This study has several limitations that should be considered when

nterpreting findings. First, the survey only included measures of quan-

ity, contents, or mode of cannabis consumption at two time points,
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Fig. 1. Linear prediction of the number of days in the past week cannabis was used by date of survey completion, stratified by different sociodemographic charac- 

teristics, among US adults in the UAS Panel who used cannabis at least once during between March and November, 2020 ( n = 1761). 
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aves 4 and 5. Therefore, we are not able to understand changes in

annabis use that may be more clinically meaningful over time, such

s quantity and mode of consumption. Second, there are sociodemo-

raphic characteristics known to be associated with cannabis use behav-

ors, such as education ( Hasin et al., 2019 ) and sexual or gender identity

 Substance Abuse and Mental Health Services Administration, 2020 ),

hat were not examined in this study. In addition, although most states

ith operational dispensaries deemed them “essential services ”, there

ere some time-variant changes in guidelines, including capacity lim-

ts, operating curbside pick-up, and delivery, that we were not able

o account for in our analyses. These quickly evolving guidelines may

ave impacted individual access to cannabis and potentially cannabis

se behaviors within certain populations. Further, due to small sample
6 
ize, some sociodemographic groups were combined in our analyses; for

xample, Native Hawaiian/Pacific Islanders, American Indian/Alaskan

atives, and those reporting more than one race were categorized as

Other. ” It is also noted that some categories consisted of small sample

izes that may lack the statistical power to capture differences in trends

cross subgroups. These groups should be considered for future research

o understand trends of cannabis use among these populations. Third,

he analyses were conducted among individuals who ever used cannabis

uring the study period (March 10 - November 11, 2020) and may not

e representative of all adults who use cannabis. Fourth, this panel did

ot have data on cannabis use prior to March 10th, and therefore we

ere not able to identify initiators of cannabis use or capture changes

n cannabis use that may have occurred before the start of lockdown
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easures. Fourth, although our survey weights were adjusted for non-

esponse using baseline characteristics, they were not poststratified to

ccount for nonresponse at each follow-up wave, which may have af-

ected the representativeness of our sample and the generalizability of

ur findings. 

onclusion 

In the United States, adults who used cannabis reported statistically

ignificant increases in cannabis use days in April and May compared to

arch 2020, while reported cannabis use returned to levels comparable

o March in June through November. Statistically significant increases

n use during the early months of the pandemic were seen among several

ociodemographic groups, including women, those living with only their

artner, those living above the FPL, and those residing in states with

edical cannabis only policies. Though increases in use were marginal

mong many groups, these population-level increases may mask indi-

idual, or group trajectories of reduction or escalation of cannabis use

uring the pandemic. Furthermore, there may exist individuals who in-

reased their cannabis use during the pandemic and may have developed

ymptoms of cannabis use disorder (CUD), which were not assessed in

he current study. Therefore, concerns for the mental health of the U.S.

opulation warrants close and ongoing monitoring of coping behaviors,

ncluding substance use, during the current pandemic as well as future

utbreaks and major disasters. 
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