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ABSTRACT OF THE DISSERTATION 

 

Connections through cannabis: Assessing cannabis behaviors and their associations with the 

COVID-19 pandemic and related state policy 

 

by 

 

Ryan David Assaf 

 Doctor of Philosophy in Epidemiology  

University of California, Los Angeles 2022  

Professor Pamina M. Gorbach, Chair 

 

BACKGROUND: The COVID-19 pandemic and related state policy has had varying effects on 

economic, social, and behavioral factors especially among marginalized populations such as 

sexual minority (SM) groups. Of specific interest is how cannabis use and cannabis behaviors 

have been influenced during the COVID-19 pandemic. This dissertation examines changes in 

sharing of prepared cannabis and cannabis-related paraphernalia (a risk factor for COVID-19 

infection) due to the COVID-19 pandemic and COVID-19 state policy among a sample of 

United States adults who report cannabis use. This dissertation also assess cannabis use and 

sharing of cannabis among sexual minority and non-sexual minority individuals in the United 

States. We define sharing of cannabis as sharing of prepared cannabis (cigarettes/joints/blunts) 

and cannabis-related paraphernalia (pipes/water pipes/rigs/vaporizers/ e-cigarettes/vapes). 
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METHODS: Chapters 2, 3, and 4 use data collected as part of the COVID-19 Cannabis Survey, 

supported by US National Institute on Drug Abuse and Semel Charitable Foundation. This 

anonymous cross-sectional web-based survey was among US adults (18 years or older), who 

reported non-medical cannabis, medical cannabis, or cannabidiol (CBD) use in the last 12 

months. The survey was sent out in August - September 2020 where 2,000 respondents were 

recruited and 1,883 remained eligible after exclusion criteria were applied. Recruitment was 

based on a convenience sample of respondents on internet-based platforms including Reddit, 

Bluelight (forum for illicit drug use), Craigslist, and Twitter. This survey included cannabis 

(non-medical/medical) and CBD frequency of use, reasons for changing cannabis use during the 

COVID-19 pandemic, sharing behaviors of prepared cannabis and cannabis-related 

paraphernalia, education, sex, age, sexual orientation, and geographical location (ascertained by 

collected zip code and state residency). Cannabis use behaviors were assessed in this single 

survey for a three-month timeframe before the COVID-19 pandemic (January-March 2020) and 

a three-month timeframe during the COVID-19 pandemic (June-August 2020). Chapter 2 

descriptively assessed changes in sharing of prepared cannabis and cannabis-related 

paraphernalia before and during the COVID-19 pandemic and evaluated the association of non-

medical cannabis frequency of use during the pandemic on cannabis sharing. Chapter 3 assessed 

the association of sexual orientation (sexual minority compared to non-sexual minority 

respondents) on cannabis use and cannabis sharing during the pandemic. Finally, chapter 4 

utilized a semi-individual study design to assess the association of state’s COVID-19 policy on 

sharing of prepared cannabis and cannabis-related paraphernalia. COVID-19 state policy was 

drawn from the Kaiser Family Foundation’s (KFF) State COVID-19 Data and Policy Actions for 
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June, July, and August 2020. We scored policies by strength using a standardized coding method 

ranging from 0 (no policy action) to 5 (very high/all actions prohibited). 

RESULTS: Overall, there was an absolute change of 12.7% for no sharing, 4.2% change for 

sometimes sharing, 2.3% change in sharing about half the time, 8.1% change in sharing most of 

the time, and 2.6% change in always sharing of prepared cannabis and cannabis-related 

paraphernalia between the two time periods (before and during the COVID-19 pandemic). 

Moreover, after adjusting for age, education, tobacco use, and alcohol use, the odds of 

daily/weekly cannabis use among SM respondents was 0.55 (95% CI 0.41, 0.72) times that of 

non-SM respondents. After adjusting for age, education, and tobacco use, the odds of any sharing 

during the pandemic among SM respondents was 1.60 (95% CI 1.13, 2.26) compared to non-SM 

respondents. Finally, state’s COVID-19 policy was associated with sharing of prepared cannabis 

and cannabis-related paraphernalia. After adjusting for state’s cannabis regulation, COVID-19 

infection prevalence, state’s percent urbanicity, age, sex, and education, the odds of any sharing 

given COVID-19 state policy in June, July, and August were 0.77 (95% CI 0.60, 0.97), 0.80 

(95% CI 0.66, 0.96) and 0.82 (95% CI 0.67, 0.98) respectively per every 5-unit increase in score.   

CONCLUSION: There was a decrease in sharing of prepared cannabis and cannabis related-

paraphernalia during the COVID-19 pandemic compared to before the pandemic which varied 

across levels of cannabis frequency of use before the pandemic and sex. SM individuals were 

less likely to use cannabis daily/weekly but more likely to share prepared cannabis and cannabis-

related paraphernalia compared to non-SM respondents during the pandemic. Furthermore, those 

in states with more stringent COVID-19 policies were less likely to share prepared cannabis and 

cannabis-related paraphernalia compared to those in states with less stringent policies. Public 
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health messaging and education toward sharing practices of prepared cannabis and cannabis-

related paraphernalia may be useful for future COVID-19 resurgence and with other respiratory 

infections such as during the cold and influenza season for individuals who use cannabis in the 

United States. 
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1. Chapter 1. Introduction 

1.1.Epidemiology of COVID-19 in the United States 

  At the end of December 2019, a novel coronavirus, SARS-CoV-2, the virus that causes 

coronavirus disease 2019 (COVID-19) emerged.1-3 SARS-CoV-2 is a highly transmissible 

single-stranded RNA virus that leads to upper and lower respiratory infections and is spread 

primarily through droplets and airborne transmission.1-5 The incubation period is estimated to be 

about two to fourteen days with the most common symptoms being fever, cough, and dyspnea.1 

A total of 14 cases of COVID-19, the first cases in the United States (US), were detected on 

January 21 through February 23, 2020.3 Community transmission in the United States was 

estimated to have begun in February 2020 and by mid-March, all 50 states and territories 

reported cases of COVID-19.2,3 COVID-19 was deemed a global pandemic by the World Health 

Organization on March 11, 2020.6 As of March 2022, over 78 million COVID-19 infections and 

over 900,000 COVID-19-related deaths were reported in the US alone.7  

Factors contributing to rapid spread of COVID-19 in the US in mid-March 2020 were 

ongoing travel internationally and attendance of professional and social events, introduction of 

the virus into high-risk workplaces/settings, and challenges in detecting the virus domestically.3 

Moreover, there are geographical differences in the United States that contributed to differences 

in incidence that include epidemiological and population level factors. These factors included 

timing of COVID-19 introduction, population density, age distribution, prevalence of underlying 

medical conditions, timing and extent of community mitigation measures, diagnostic testing 

capacity, and public health reporting practices.2 These differences between states set the scene 

for varying responses to the COVID-19 pandemic. 
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1.2. COVID-19 Policy and Nonpharmaceutical Interventions 

Nonpharmaceutical interventions (NPIs) were developed in response to the 2009 H1N1 

pandemic and included a protocol to slow the spread of future novel respiratory influenza A 

virus pandemics. NPIs are strategies for disease control when no pharmaceutical alternative 

exists and include actions at the personal, environmental, and community level.8 Specifically, 

NPIs put in place during the pandemic included travel restriction, restriction of mass gatherings 

and recommendations for transition to virtual events, social distancing measures and stay-at-

home orders, closure of non-essential workspaces and schools, and cloth face covering 

guidance.3,8 However, it is unclear what effect, both intended and unintended, these policy 

implications have on populations. It is also unclear what effect (economically, socially, and 

health/behaviorally) the pandemic itself has had and will have on populations.  

A study from the Centers for Disease Control and Prevention examined differences 

among stay-at-home orders across US states from March 1st to May 31st, 2020, on population 

movement. Stay-at-home orders were associated with decreased population movement; however, 

movement increased significantly as states began lifting restrictions.9 Kaufman et al. reported the 

initial effect of state variation in social distancing policies and non-essential business closures on 

COVID-19 rates. Social distancing and closure of non-essential businesses and public schools 

were shown to reduce daily COVID-19 cases by 15.4% with effects varying across states.10 

Finally, Pan et al. showed that there was heterogeneity in NPI domains across the US census 

region and concluded that states with the most aggressive policies had the highest mitigation of 

COVID-19 infection.11 While heterogeneity in intensity and duration of state policies on 

COVID-19 mitigation were demonstrated, all such studies have been restricted to the initial wave 
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of the pandemic (March-May 2020) and have only assessed the associations of policies on 

COVID-19 infection spread at the population level. 

1.3. COVID-19 Policy and Disproportionally Impacted Communities 

The COVID-19 pandemic and policy interventions such as social distancing, closure of 

spaces for gathering, and stay-at-home orders may have had varying economic, health, and social 

effects across different populations. Of particular concern, are negative implications on lesbian, 

gay, bisexual, transgender, and queer (LGBTQ) and other sexual minority (SM) populations, an 

already vulnerable, marginalized, and stigmatized group with even larger disparities among 

racially marginalized communites.12,13  

The COVID-19 pandemic has highlighted and exacerbated challenges for the LGBTQ 

community which include rising food and shelter insecurity, economic fallout, job loss, 

disruption in health care, elevated risk of domestic and family violence, social isolation, 

increased anxiety, scapegoating/discrimination/stigma, abuse of state power, and concerns about 

organizational survival.12-15 There is an estimated 16 million LGBTQ adults and youth in the 

United States of which, 5 million work in jobs that are more likely impacted due to the COVID-

19 pandemic. For instance, 15% work in restaurants, 7.5% in hospitals, 7% in K-12 education, 

7% in colleges/universities, and 4% in retail, all industries that have been impacted by the 

pandemic.13 Moreover, LGBTQ communities before and during the pandemic were more likely 

to be unemployed, at increased risk of poverty, have issues affording health care, and experience 

greater workplace discrimination compared to cisgender and straight people.12-14 Social factors, 

systemic factors, and familial discrimination contribute to increased risk of poverty, housing 
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insecurity, health disparities and social isolation especially among the LGBTQ community’s 

most vulnerable.12,13,16 More LGBTQ adults have no health insurance (17%) compared to 12% of 

non-LGBTQ adults with greater disparities in LGBTQ of color (23%), transgender adults (22%), 

and transgender adults of color (32%).13 Overall, LGBTQ populations are at greater risk of 

COVID-19 exposures and at risk of both economic and health complications than non-LGBTQ 

people.12,13 Moreover, a study of 2,732 cisgender gay and other men who have sex with men 

(MSM) from 103 countries reported loss of employment due to the pandemic (11%), inability to 

receive COVID-19 related financial benefits (38%) and reduction or cutting of meals completely 

during the pandemic (19%).14 Another study of 1,051 MSM found that 47.1% experienced 

problems with buying food, 17.3% with paying for rent, 32.4% with decreased work hours, and 

19.1% reported losing a job due to COVID-19.16  

1.4. Epidemiology of Cannabis use 

Overall drug use around the world has risen from 210 million in 2009 (4.3%) to 269 

million (5.3%) in 2018 with 192 million people reporting cannabis use.17 Within the United 

States, about 46% of the US population (age >12) reported past year cannabis use in 2019.18 This 

includes about 12 million individuals 18 to 25 years of age and 33 million adults 26 or older 

reporting past year cannabis use in 2019.19  

Cannabis is composed of two main components, Δ9-tetrahydrocannabinol (THC), the 

psychoactive element, and cannabidiol (CBD), the non-psychoactive element. Cannabis is 

predominantly dried flower that can be smoked as cigarettes (joint/blunts), or with pipes, water 

pipes (bongs), cannabis vaporizers (devices that heat cannabis), e-cigarettes (vapes) for cannabis 
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extracts, and rigs for cannabis extracts (wax/dabs). Other modes of cannabis use include edibles, 

topicals, and sprays. However, smoked cannabis is the most popular mode of use in the US.20,21 

There have been conflicting results on the frequency of cannabis use during the 

pandemic. Salles et al. found people smoked 13 (standard deviation [SD], 4.1) joints (a rolled 

cannabis cigarette) per week on average prior to the pandemic compared to 9.75 (SD 7.1) joints 

during the pandemic. However, this study was limited by small sample size (n=189 before, 

n=199 during the pandemic, respectively) and did not encompass all forms of cannabis use 

behaviors.22 On the other hand, Brenneke et al. and Assaf et al. reported slight increases in 

cannabis use frequency during the pandemic, but overall use was comparable to pre-pandemic 

levels.23,24 It was also reported that mode of cannabis use stayed the same pre-pandemic and 

during the pandemic with most respondents reporting a method for cannabis inhalation (smoking 

(joint/blunt/bong/pipe), vaporizing plant, wax/dab, and/or vaping oil/concentrates).24 

1.5.Cannabis use and Marginalized Communities 

Due to differences in social factors, systemic factors, and discrimination, SM cisgender 

populations are at higher risk for substance use, particularly cannabis use and cannabis use 

disorder compared to their non-SM cisgender counterparts.25-34 There are various estimates of 

cannabis use among SM adults with findings from the 2016 National Survey on Drug Use and 

Health noting that 37.6% of SM minority adults 18 years of age or older reported past-year 

cannabis use compared to 16.2% of the overall adult population.33,34 A national study in 

Australia reported that past-year cannabis use for SM cisgender men was 22.4% compared to 

12.4% for non-SM groups. Likewise, for cisgender women, past-year cannabis use for SM 
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groups was 24.6% compared to 7.1% for non-SM women. However, differences in weekly 

cannabis use or more in the past 12 months were more similar between SM cisgender women 

and non-SM cisgender women (33.6% compared to 26.1%, respectively).29  

During the pandemic, a serial cross-sectional study in Canada reported that the 

prevalence of cannabis use among SM groups was higher than in non-SM groups at two-time 

points (May 14-19, 2020, and September 14-21, 2020); 17.4% compared to 5.4% for time 1 and 

21.1% compared to 6.4% for time 2 respectively. The odds of increased cannabis use in this 

study population for SM compared to non-SM between these time points were 1.28 (95% 

confidence interval [CI] 0.66, 2.48).35 However, this study only described any cannabis use and 

self-reported increases in cannabis use. Another cross-sectional study in Canada noted that 

cannabis use increased by 18.5% among LGBTQ adults during the pandemic but this study was 

restricted to LGBTQ adults only.36  

1.6. Cannabis and COVID-19 

Given the mode of transmission for COVID-19, early newspaper articles adopted the 

slogan “Puff, Puff, Don’t Pass” to discourage sharing of prepared cannabis (joints/blunts) and 

cannabis-related paraphernalia while proposing alternative ways of going about cannabis 

smoking in social settings.37,38 What remains unknown is how other cannabis use behaviors, such 

as sharing of prepared cannabis and cannabis-related paraphernalia, has changed during the 

COVID-19 pandemic. Prior to the pandemic, cannabis use social practices involved sharing 

prepared cannabis with others.38 With cannabis slogans such as “Puff, Puff, Don’t Pass” in 

March 2020, it is of interest to assess how individuals in the US shared prepared cannabis and 
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cannabis-related paraphernalia during the pandemic.37,38 In this dissertation, we define sharing of 

cannabis as sharing of prepared cannabis (cigarettes/joints/blunts) and cannabis-related 

paraphernalia (pipes/water pipes/rigs/vaporizers/ e-cigarettes/vapes). 

 

1.7. Conceptual Model 

 

 

 

Figure 1.1. Conceptual model of Cannabis Sharing 



 

8 

 

1.8. Specific Aims 

AIM 1: To describe sharing of prepared cannabis and cannabis-related paraphernalia before and 

during the COVID-19 pandemic within a national sample of those reporting cannabis use in the 

United States. 

H 1.1: Sharing of prepared cannabis and cannabis-related paraphernalia will be lower 

during the COVID-19 pandemic compared to before the COVID-19 pandemic. 

H 1.2: Sharing of prepared cannabis and cannabis-related paraphernalia will be 

associated with state’s cannabis regulation status, geographical region in the United 

States, age, sex, sexual orientation, education, and frequency of non-medical cannabis use 

 

AIM 2: To assess the association of sexual orientation on non-medical cannabis use and sharing 

of prepared cannabis and cannabis-related paraphernalia among a national cannabis using 

population in the United States.  

H 2.1: A higher proportion of sexual minority identified adults will report daily/weekly 

non-medical cannabis use during the COVID-19 pandemic compared to non-sexual 

minority identified adults. 

H 2.2: A higher proportion of sexual minority identified adults will report sharing of 

prepared cannabis and cannabis-related paraphernalia during the COVID-19 pandemic 

compared to non-sexual minority identified adults. 
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AIM 3: To assess the role that COVID-19 policy at a state level has on self-reported sharing of 

prepared cannabis and cannabis-related paraphernalia among a national cannabis using 

population in the United States.  

H 3.1: A smaller proportion of individuals reported sharing of prepared cannabis and 

cannabis-related paraphernalia during the pandemic in states with more stringent 

COVID-19 policy compared to those in states with less stringent COVID-19 policy. 

1.9. Data Source 

Data for this dissertation was collected by the COVID-19 Cannabis Survey. The COVID-

19 Cannabis Survey, supported by US National Institute on Drug Abuse and Semel Charitable 

Foundation, is an anonymous cross-sectional web-based survey of respondents who use cannabis 

and cannabidiol (CBD) in the United States. Participants were included in the survey if they were 

18 years of age or older, living within the United States, and indicated non-medical cannabis, 

cannabis for medical use, or CBD use in the last 12 months. The survey was sent out in August - 

September 2020 where 2,000 respondents were recruited. After exclusion criteria were applied, 

1,883 respondents were eligible and completed the survey. Recruitment was based on a 

convenience sample of respondents on internet-based platforms including Reddit, Bluelight 

(forum for illicit drug use), Craigslist, and Twitter. The study advertisement stated the following: 

“Have you used cannabis (marijuana) or CBD (cannabidiol) in the past year? Participate in a 

UCLA survey ($5 gift card)”. Duplicate responses or “ballot stuffing” was restricted by limiting 

one response for each unique internet protocol (IP) address. The survey took approximately 20 to 

30 minutes to complete, and participants were remunerated $5 for completing the survey. 
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In this single survey, cannabis (non-medical/medical) and CBD behaviors were assessed 

at two, 3-month time periods. Participants were initially asked about their non-medical/medical 

cannabis and CBD use behaviors three months before the COVID-19 pandemic. A reference date 

of January to mid-March 2020 was deemed as 3 months before the pandemic; hereby noted as 

before the pandemic. Following questions before the COVID-19 pandemic, respondents were 

asked about non-medical/medical cannabis and CBD use behaviors in the past three months at 

the time of the survey (~June-August 2020). These questions were a proxy for non-

medical/medical cannabis and CBD use behaviors during the COVID-19 pandemic; hereby 

noted as during the pandemic. Questions on non-medical cannabis, medical cannabis, and CBD 

were asked separately.  

Data from this survey include cannabis (non-medical/medical) and CBD frequency of 

use, reasons for changing cannabis use during the COVID-19 pandemic, sharing behaviors of 

prepared cannabis and cannabis-related paraphernalia, education, sex, age, sexual orientation, 

and geographical location (ascertained by collected zip code and state residency). 

This study received institutional review board approval from the University of California, 

Los Angeles (IRB#20-001164). All respondents received online informed consent. 

Limitations 

The COVID-19 Cannabis Survey is cross-sectional and may not offer any causal 

conclusions. Moreover, the population for the COVID-19 Cannabis Survey is a non-random, 

convenience sample of individuals who reported cannabis/CBD use who are highly educated, 

non-Hispanic White males, with a high prevalence of substance use that self-selected to 
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participate and received a $5 incentive. The population may not be generalizable to all 

individuals who use cannabis/CBD in the United States. Additional limitations include recall 

bias and social desirability bias. The timeframes requested by the survey, three months before the 

pandemic and three months before the time of the survey, may lead to recall bias. Finally, social 

desirability bias may be present given the nature of sensitive questions asked of our sample. 

However, the survey was anonymous and may limit this bias.   
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2. Chapter 2. Patterns in Sharing of Prepared Cannabis and Cannabis-Related 

Paraphernalia Among a Sample of Adults in the United States Before and During 

the COVID-19 Pandemic 

2.1. Abstract 
 

Objectives: This study aims to: 1) quantify the prevalence of sharing prepared non-medical 

cannabis and cannabis-related paraphernalia before and during the pandemic; 2) assess changes 

in sharing of non-medical cannabis from before to during the pandemic; and 3) assess the 

association of non-medical cannabis frequency of use on sharing of cannabis during the 

pandemic.  

Methods: This cross-sectional study used data collected as part of an anonymous, US-based web 

survey on cannabis related behaviors from August – September 2020. Participants were included 

if they reported using non-medical cannabis in the following ways: smoking 

(joint/blunt/bong/pipe); vaporizing plant; wax/dab, and/or vaping oil/concentrates. We calculated 

frequency distributions, mean/standard deviation, and proportional changes in sharing of 

prepared cannabis and cannabis-related paraphernalia before and during the COVID-19 

pandemic. Moreover, we examined associations between frequency of cannabis use on cannabis 

sharing during the COVID-19 pandemic using logistic regression analysis. 

Results: Overall, there was an absolute change of 12.7% for no sharing, 4.2% change for 

sometimes sharing, 2.3% change in sharing about half the time, 8.1% change in sharing most of 

the time, and 2.6% change in always sharing between the two time periods. These results varied 

across levels of cannabis frequency of use before the pandemic and sex. After adjusting for age, 

sex, sexual orientation, education, and state’s cannabis regulation status, the odds of any sharing 
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during the pandemic for those who report ≥weekly cannabis use was 0.53 (95% CI 0.38, 0.75) 

compared to those who report ≤ monthly. 

Conclusions: There was a decrease in sharing of prepared cannabis and cannabis related-

paraphernalia during the COVID-19 pandemic compared to before the pandemic. This finding 

may be suggestive of potential risk mitigation strategies taken by participants for COVID-19 

prevention. Public health messaging around sharing of cannabis during future resurgence of 

COVID-19 and other respiratory infections may provide benefit in reducing COVID-19 infection 

incidence among those who use cannabis. 

 

2.2. Background 
 

The coronavirus disease 2019 (COVID-19) pandemic emerged at the end of December 

2019 with first cases in the United Stated (US) detected from January 21 to February 23, 2020. 

By mid-March 2020, all 50 states had reported cases of COVID-19.1-3 As of March 2022, over 

78 million COVID-19 infections and over 900,000 COVID-19-related deaths were reported in 

the US alone.4 SARS-CoV-2, the virus that causes COVID-19, leads to upper and lower 

respiratory infections and is spread primarily through droplets and airborne transmission.1-3,5,6 

Given this mode of transmission, early newspaper articles adopted the slogan “Puff, Puff, Don’t 

Pass” to discourage sharing of prepared cannabis (joints/blunts) and cannabis-related 

paraphernalia while proposing alternative ways of going about cannabis smoking in social 

settings.7,8  
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Prior to the pandemic, about 46% of the US population (age >12) reported past year 

cannabis use in 2019.9 There have been conflicting results on the frequency of cannabis use 

during the pandemic. Salles et al. found people smoked 13 (standard deviation [SD], 4.1) joints 

(a rolled cannabis cigarette) per week on average prior to the pandemic compared to 9.75 (SD 

7.1) joints during the pandemic. However, this study was limited by small sample size (n=189 

before, n=199 during the pandemic, respectively) and did not encompass all forms of cannabis 

use behaviors.10 On the other hand, Brenneke et al. and Assaf et al. reported slight increases in 

cannabis use frequency during the pandemic, but overall use was comparable to pre-pandemic 

levels.11,12 It was also reported that mode of cannabis use stayed the same pre-pandemic and 

during the pandemic with most respondents reporting a method for cannabis inhalation (smoking 

(joint/blunt/bong/pipe), vaporizing plant, wax/dab, and/or vaping oil/concentrates).12 However, 

both studies were conducted early on in the pandemic (April-September 2020). 

What remains unknown is how other cannabis use behaviors, such as sharing of prepared 

cannabis and cannabis-related paraphernalia, were impacted during the pandemic. Cannabis is 

predominantly a dried flower that can be smoked as cigarettes (joint/blunts), or with pipes, water 

pipes (bongs), cannabis vaporizers (devices that heat cannabis), e-cigarettes (vapes) for cannabis 

extracts, and rigs for cannabis extracts (wax/dabs). Other modes of cannabis use include edibles, 

topicals, and sprays. However, smoked cannabis is the most popular mode of use in the US.13,14 

In this paper, we define sharing of cannabis as sharing of prepared cannabis 

(cigarettes/joints/blunts) and cannabis-related paraphernalia (pipes/water pipes/rigs/vaporizers/ e-

cigarettes/vapes). Prior to the pandemic, cannabis use social practices involved sharing prepared 

cannabis with others.8 Thus, one plausible hypothesis for changes in joint smoking among Salles 

et al. may have been due to changes in social settings and sharing of joints. With cannabis 
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slogans such as “Puff, Puff, Don’t Pass” in March 2020, it is of interest to assess how individuals 

in the US shared prepared cannabis and cannabis-related paraphernalia during the pandemic.7,8 

This study aims to: 1) quantify the prevalence of sharing prepared non-medical cannabis and 

cannabis-related paraphernalia before and during the pandemic; 2) assess changes in sharing of 

non-medical cannabis from before to during the pandemic; and 3) assess the association of non-

medical cannabis frequency of use on sharing of cannabis during the pandemic.  

2.3. Methods 
 

Study Design 

This cross-sectional study used data collected as part of an anonymous, US-based web 

survey on cannabis related behaviors from August – September 2020. Detailed methods of the 

survey have been described elsewhere but will be briefly mentioned here.12 Respondents were 

eligible to complete the survey if they were  (1) 18 years of age or older, (2) reported any 

cannabis or cannabidiol (CBD) use in the last 12 months and (3) lived in the United States. In 

this specific study, participants were included if they reported non-medical cannabis use and self-

reported using cannabis in the following ways: smoking (joint/blunt/bong/pipe); vaporizing 

plant; wax/dab, and/or vaping oil/concentrates. Recruitment was based on a convenience sample 

of users on internet-based platforms including Reddit, Bluelight (forum for illicit drug use), 

Craigslist, and Twitter. The study advertisement stated the following: “Have you used cannabis 

(marijuana) or CBD (cannabidiol) in the past year? Participate in a UCLA survey ($5 gift card)”. 

Duplicate responses or “ballot stuffing” was restricted by limiting one response for each unique 

internet protocol (IP) address. The survey took approximately 20 to 30 minutes to complete, and 

participants were remunerated $5 for completing the survey. 
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Data Collection 

Survey questions on non-medical cannabis use behaviors included recall periods for two 

3-month time periods similar to the World Health Organization Alcohol, Smoking, and 

Substance Involvement Screening Test (WHO-ASSIST): before the COVID-19 pandemic 

(January to mid-March 2020) and during the COVID-19 pandemic (past 3 months at the time of 

survey ~ June to August 2020).15 Questions for each time period were asked separately. 

Cannabis use behavior questions included frequency of use, mode of use, sharing of prepared 

cannabis and cannabis-related paraphernalia, and reasons for use. We also collected demographic 

information including age, sex, race/ethnicity, education, sexual orientation, state of residence, 

and zip code.  

Ethics 

This study received institutional review board approval from the University of California, 

Los Angeles (IRB#20-001164). All respondents received online informed consent.  

Variable Definitions 

The primary outcomes were sharing of prepared cannabis and cannabis-related 

paraphernalia before the COVID-19 pandemic and during the pandemic and change in cannabis 

sharing. Respondents used a Likert-scale to agree with the following question “I shared joints, 

blunts, bongs, pipes, vaporizers, or vape-pens used for cannabis (marijuana)”, with answer 

choices being never, sometimes, about half the time, most of the time, or always. Respondents 

were asked to answer this question for the periods before the pandemic and during the pandemic. 

We coded change in sharing as an increase if there was an “increase” in sharing between the two 

time periods, “stayed the same” if sharing remained the same, and “decreased” if sharing 
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decreased between time points. Finally, we dichotomized sharing of cannabis during the 

pandemic as “any sharing” and “no sharing”. 

Additional variables included age, sex, education, sexual orientation, US Census region, 

state’s cannabis regulation status, and frequency of non-medical cannabis use before and during 

the COVID-19 pandemic. Age was recentered at the mean and rescaled to 10-year change. 

Education was categorized as high school or less, some college but no degree, and associates’ 

degree or higher. Sexual orientation was dichotomized as sexual minority if respondents self-

identified as lesbian, gay, bisexual, or other and non-sexual minority otherwise. The state’s 

cannabis regulation status was categorized as regulated (adult-use), medical only, and 

unregulated (CBD or fully illegal).16 Frequency of non-medical cannabis use before and during 

the COVID-19 pandemic was dichotomized as once or twice/monthly (≤ monthly) use and 

weekly/daily (≥weekly) use.  

Statistical Analyses 

We calculated frequency distributions and mean/standard deviation for demographic and 

cannabis use behaviors by non-medical cannabis use and those who reported a mode of 

inhalation for cannabis use (as smoking (joint/blunt/bong/pipe), vaporizing plant, wax/dab, 

and/or vaping oil/concentrates). Furthermore, we assessed proportional changes in sharing of 

prepared cannabis and cannabis-related paraphernalia before and during the COVID-19 

pandemic overall, by cannabis frequency of use, and by sex. Changes in sharing were evaluated 

using McNemar’s test for paired data by examining discordance between reported sharing before 

and during the pandemic for each level of sharing (i.e., discordance in no sharing before and 
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during). Finally, we examined associations between frequency of cannabis use on cannabis 

sharing during the COVID-19 pandemic using logistic regression analysis. 

Missing data on sharing of cannabis was minimal to none in our dataset so we conducted 

complete case analyses. All analyses were performed using SAS software Version 9.4 (SAS 

Institute Inc., Cary, NC, USA). 

2.4. Results 
 

Overall, 1,112 respondents reported non-medical cannabis use. Of which, 925 reported a 

mode of inhalation for cannabis use (as smoking (joint/blunt/bong/pipe), vaporizing plant, 

wax/dab, and/or vaping oil/concentrates) before and during the COVID-19 and were included in 

the study. The mean age of those who reported a mode of inhalation for cannabis use was 33.4 

years (standard deviation 9.3). These respondents were mostly male (66.6%), non-Hispanic 

White (56.0%), and relatively well educated with more than half reporting an associate’s degree 

or higher (57.3%). Moreover, respondents were mostly from the West (38.4%), the South 

(30.1%), and from states that had fully regulated cannabis (49.7%) (Table 2.1). 

Prior to the pandemic, 12.4% of respondents reported no sharing, 43.7% reported 

sometimes sharing, 19.2% reported sharing about half the time, 19.5% reported sharing most of 

the time, and 5.2% reported always sharing prepared cannabis and cannabis-related 

paraphernalia. During the pandemic, 25.1% of respondents reported no sharing, 39.5% reported 

sometimes sharing, 21.5% reported sharing about half of the time, 11.4% reported sharing most 

of the time, and 2.6% reported always sharing. This resulted in an absolute change of 12.7% for 

no sharing, 4.2% change for sometimes sharing, 2.3% change in sharing about half the time, 

8.1% change in sharing most of the time, and 2.6% change in always sharing between the two 
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time periods (Table 2.2, Figure 2.1). Discordances for each level of sharing was seen before and 

during the pandemic (p<0.2) (Table 2.3, Figure 2.1). Detailed shifts for each level were shown 

in Table Supplement 2.1.  

Differences in sharing of prepared cannabis and cannabis-related paraphernalia varied 

across levels of non-medical cannabis frequency of use before the pandemic. The absolute 

percent change in sharing before and during the pandemic among those who reported ≤ monthly 

cannabis use before the pandemic was 8.0% for no sharing, 16.1% for sometimes sharing, 9.1% 

for sharing about half the time, 0.4% for sharing most of the time, and 0.6% for always sharing. 

Discordances for each level of sharing was noted except for those reporting sharing most of the 

time (p=0.7). The absolute percent change in sharing for those reporting ≥weekly cannabis use 

before the pandemic was 16% for no sharing, 5.8% for sometimes sharing, 3.4% for sharing 

about half the time, 15% for sharing most of the time, and 3.5% for always sharing. 

Discordances for each level of sharing was seen before and during the pandemic (p<0.2) Figure 

2.2).  

Likewise, differences in sharing prepared cannabis and cannabis-related paraphernalia 

varied across levels of sex. The absolute percent change among females for no sharing was 

17.7%, 8.3% for sometimes sharing, 0.1% for sharing about half of the time, 6.0% for sharing 

most of the time, and 3.3% for always sharing. Discordances between sharing before and during 

were noted for those reporting sharing sometimes and most of the time (p<0.01). The absolute 

percent change among males for no sharing was 10.0%, 3.0% for sometimes sharing, 3.8% for 

sharing about half the time, 9.5% for sharing most of the time, and 1.3% for always sharing. 
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Discordances in sharing cannabis were noted for no sharing and sharing most of the time (Figure 

2.3).  

Moreover, we present unadjusted and adjusted estimates for frequency of non-medical 

cannabis use during the pandemic on sharing of prepared cannabis and cannabis-related 

paraphernalia in Table 2.4. In the unadjusted model, the odds of any sharing during the 

pandemic for those who reported ≥weekly cannabis use was 0.57 (95% confidence interval [CI] 

0.42, 0.78) compared to those who reported ≤ monthly during the pandemic. After adjusting for 

age, sex, sexual orientation, education, and state’s cannabis regulation status, the odds of any 

sharing during the pandemic for those who reported ≥weekly cannabis use was 0.53 (95% CI 

0.38, 0.75) compared to those who reported ≤ monthly during the pandemic. Moreover, 10-year 

increases in age was negatively associated with any sharing of cannabis during the pandemic in 

the unadjusted and adjusted models. On the other hand, self-identifying as a sexual minority and 

living in states with Medical only or CBD only/unregulated cannabis policy were positively 

associated with sharing during the pandemic in both the unadjusted and adjusted models. Finally, 

living in the Midwest, Northeast, and South were positively associated with sharing of prepared 

cannabis and cannabis-related paraphernalia during the pandemic (Table 2.4).  

In Table Supplement 2.2, we present differences in where non-medical cannabis was 

obtained during the pandemic and reasons for changes in cannabis use during the pandemic to 

better explain differences in sharing of cannabis and frequency of cannabis use. A larger 

proportion of those who used cannabis ≥weekly obtained their cannabis from a regulated 

dispensary most of the time (38.65%) compared to 32.46% of those who used ≤ monthly 

(p<0.01). Differences were seen for unregulated dispensaries, delivery and online services, and 
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friends or family between those who used cannabis ≥weekly and those who used ≤ monthly 

(p<0.05). Moreover, those who used cannabis ≥weekly reported a higher proportion of 

increasing their use because of social distancing measures (61.90%) and time at home (81.29%) 

compared to those reporting ≤ monthly (38.03% and 46.06% respectively; p<0.01). A larger 

proportion of those reporting no sharing of cannabis obtained their cannabis from regulated 

dispensaries (40.00%) most of the time compared to 36.26% of those who reported any sharing 

(p<0.01). On the other hand, a larger proportion of those reporting any sharing obtained their 

cannabis from friends or family most of the time (35.97%) compared to 27.38% of those 

reporting no sharing (p<0.01). Finally, a larger proportion of those reporting no sharing reported 

increasing their cannabis use because of time at home (78.99%) compared to 68.69% of those 

reporting any sharing (p=0.06) (Table Supplement 2.2).   

2.5. Discussion 

This study examines changes in reported sharing of prepared cannabis and cannabis-

related paraphernalia during the COVID-19 pandemic – risks of concern for increasing 

transmission of this respiratory infection. Our study found an overall decrease in sharing of 

prepared cannabis and cannabis-related paraphernalia during the pandemic across all levels of 

sharing with the largest decreases observed among those reporting a higher frequency of sharing 

before the pandemic (always, most of the time, and about half the time). Moreover, sharing of 

cannabis between the two time periods varied differently by sex and frequency of cannabis use 

before the pandemic. Those who self-identified as female had a larger percent change in no 

sharing of cannabis during the pandemic (18%) compared to males (10%). Those who self-

reported ≥weekly cannabis use before the pandemic also had a larger percent change in no 

sharing during the pandemic (16%) compared to those who used cannabis ≤ monthly (8%). 
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Moreover, a smaller proportion of those reporting no sharing obtained their cannabis from a 

friends or family most of the time (27%) compared to those reporting any sharing (36%) while 

more respondents reporting no sharing indicated increased cannabis use because of time at home 

(79%) compared to 69% of those reporting any sharing.  

Thus, we hypothesize that these reductions in sharing of prepared cannabis and cannabis-

related paraphernalia may have served as a risk mitigation strategy for COVID-19 infection, may 

have been a consequence of not seeing others, or both. Sharing of paraphernalia for cannabis, 

tobacco, and crack cocaine use has previously been demonstrated as a risk factor for respiratory 

infections such as COVID-19.17-27 For instance, a cluster of tuberculosis cases has been linked to 

sharing of a cannabis pipe.17 Sharing of tobacco water pipes (narghile, hookah, etc.) has also 

been shown to increase the risk of respiratory bacterial and viral infections.22,23,27 In the early 

stage of the pandemic, the World Health Organization (WHO) and other researchers highlighted 

potential risks with COVID-19 transmission through sharing of tobacco and e-cigarette smoking 

and recommended not to share.24-27 Likewise, implementation of safe crack use kits to reduce 

sharing of smoking paraphernalia for COVID-19 prevention was advocated in the United 

Kingdom.20  

To the best of our knowledge, no risk mitigation strategies or official public health 

messaging toward sharing of prepared cannabis and cannabis-related paraphernalia during the 

COVID-19 pandemic have been suggested in the United States. However, education around 

sharing smoking paraphernalia and distribution of safe crack use kits have previously been 

shown to reduce sharing.18,19 Thus, public health messaging and education toward sharing 

practices of prepared cannabis and cannabis-related paraphernalia like “Puff, Puff, Don’t Pass,” 



 

27 

 

may be useful for risk mitigation of COVID-19 infection especially during future COVID-19 

peaks.7 Messaging may also be useful with other respiratory infections such as during the cold 

and influenza season.  

Additionally, this study identified variables associated with sharing of cannabis during 

the pandemic. First, those reporting ≥weekly cannabis use during the pandemic had lower odds 

of sharing compared to those who used cannabis ≤ monthly after adjusting for age, sex, sexual 

orientation, education, and state’s cannabis regulation status. This may be the case as more 

respondents reporting ≥weekly cannabis use reported increasing their cannabis use because of 

time at home (81%) and social distancing measures (62%) compared to 46% and 38% of those 

reporting ≤ monthly respectively. Second, as age increased, the odds of any sharing during the 

pandemic decreased. Thus, one hypothesis is that older individuals may not share as a risk 

mitigation for COVID-19 given increased risk of COVID-19 severity among older groups.28 On 

the other hand, younger adults may have a lower risk perception toward COVID-19 and thus 

lower acceptance of COVID-19 mitigation strategies.29 Moreover, US Census region, was 

associated with increased odds of sharing prepared cannabis and cannabis-related behaviors 

during the pandemic. Specifically, those from the Midwest, Northeast, and South had higher 

odds of sharing compared to those from the West. This may be the case given differences in 

COVID-19 state policy and public health messaging between these regions.30-34  

Limitations 

This study has several limitations. First, this sample was a non-random convenience 

sample of individuals reporting cannabis. As such, we may not be able to generalize our results 

to all those who use cannabis in the United States. Second, because we do not know with whom 

sharing was occurring or adherence to COVID-19 prevention strategies such as staying at home, 
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it is not possible to evaluate the respondent’s true risk of COVID-19 infection. It may be that 

respondents only shared with those they were otherwise close with such as partners or 

roommates. Alternatively, sharing may have changed because of adherence to stay-at-home 

orders (i.e., less socialization/opportunities to share). Third, we were only able to look at one-

time point that was early in the pandemic. Therefore, we cannot make conclusions on lasting 

changes in sharing of cannabis. Finally, there may be considerations such as socioeconomic, 

political, and environmental factors, or ever-changing public health messaging around COVID-

19 within the geographic regions studied that may have led to various sharing of cannabis during 

the pandemic that is not measured.  

Conclusion 

There was an overall decrease in sharing of prepared cannabis and cannabis related-

paraphernalia during the COVID-19 pandemic compared to before the pandemic. This finding 

may be suggestive of potential risk mitigation strategies taken by participants for COVID-19 

prevention. Thus, public health messaging around sharing of prepared cannabis and cannabis 

related-paraphernalia during future resurgence of COVID-19 and other respiratory infections 

may provide benefit in reducing COVID-19 infection incidence among those who use cannabis. 

Future studies should evaluate risk reduction in COVID-19 infection by sharing of prepared 

cannabis and cannabis related-paraphernalia. Additional studies should also investigate factors 

that relate to sharing of cannabis. 
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Table 2.1- Frequency distribution of demographics among those who reported non-medical cannabis use and a 

mode of inhalation for cannabis use, August 2020 - September 2020  

 

Non-medical cannabis 

use 

Reported a mode of inhalation 

for cannabis * 

  n (%) ** n (%) ** 

Total 1112 (100.0) 925 (100.0) 

Demographics   
Age, years   

Mean (Standard Deviation) 33.41 (9.35) 33.35 (9.30) 

Sex   
Female 374 (34.09) 306 (33.37) 

Male 723 (65.91) 611 (66.63) 

Sexual orientation***   
Sexual minority 340 (31.14) 275 (30.12) 

Non-sexual minority 752 (68.86) 638 (69.88) 

Race/Ethnicity   
Hispanic/Latino  330 (30.47) 272 (30.02) 

Non-Hispanic Asian 24 (2.22) 17 (1.88) 

Non-Hispanic Black 94 (8.68) 77 (8.50) 

Non-Hispanic American Indian or Alaska 

Native 
18 (1.66) 12 (1.32) 

Non-Hispanic Native Hawaiian or Pacific 

Islander 
7 (0.65) 5 (0.55) 

Non-Hispanic White 592 (54.66) 507 (55.96) 

Non-Hispanic Other**** 18 (1.66) 16 (1.77) 

Education   
Less than High School 107 (9.76) 85 (9.28) 

High school 144 (13.14) 123 (13.43) 

Some college credit, no degree 218 (19.89) 183 (19.98) 

Associates degree 272 (24.82) 229 (25.00) 

College graduate or higher 355 (32.39) 296 (32.31) 

United States Census Region   
West 417 (37.50) 355 (38.38) 

Midwest 137 (12.32) 111 (12.00) 

Northeast 215 (19.33) 181 (19.57) 

South 343 (30.85) 278 (30.05) 

State's Cannabis Regulation Status    
Fully Regulated 535 (48.11) 460 (49.73) 

Medical Only 326 (29.32) 259 (28.00) 

CBD Only 238 (21.40) 197 (21.30) 

Unregulated 13 (1.17) 9 (0.97) 

*Mode of inhalation based on check all that apply for smoking (joint/blunt/bong/pipe), vaporizing plant, vaping 

oil/concentrates, or wax/dab 

**May not add to 100% because of missing data 

***Sexual minority= Gay, lesbian, bisexual, queer, other; Non-sexual minority= Straight/heterosexual 

****Non-Hispanic Other= those who reported other race or two or more races 
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Table 2.2- Frequency distribution of cannabis use behaviors and percent change among those who reported a 

mode of inhalation for cannabis use, August 2020 - September 2020  

 Reported a mode of inhalation for cannabis* 

(n=925) 

 

Before 

COVID-19 

During 

COVID-19 

Percent 

change 

  n (%) ** n (%) ** % 

Sharing prepared cannabis & cannabis related paraphernalia    
No sharing 115 (12.43) 232 (25.08) 12.7 

Sometimes sharing 404 (43.68) 365 (39.46) -4.2 

Sharing about half the time 178 (19.24) 199 (21.51) 2.3 

Sharing most of the time 180 (19.46) 105 (11.35) -8.1 

Always sharing 48 (5.19) 24 (2.59) 2.6 

Frequency of non-medical cannabis use    
No use -- -- -- 

Once or twice 190 (20.54) 146 (15.78) -4.8 

Monthly 229 (24.76) 220 (23.78) -1.0 

Weekly 292 (31.57) 316 (34.16) 2.6 

Daily or almost daily 214 (23.14) 243 (26.27) 3.1 

Most reported mode of non-medical cannabis use    
Smoking (joint/blunt/bong/pipe) 656 (70.92) 652 (70.49) -0.4 

Vaporizing plant 114 (12.32) 103 (11.14) -1.2 

Vaping oil/concentrates 86 (9.30) 75 (8.11) -1.2 

Wax/dab 20 (2.16) 20 (2.16) 0.0 

Edibles 12 (1.30) 27 (2.92) 1.6 

Other oral products (example: pill, tincture, beverage) 2 (0.22) 4 (0.43) 0.2 

Other 35 (3.78) 44 (4.76) 1.0 

*Mode of inhalation based on check all that apply for smoking (joint/blunt/bong/pipe), vaporizing plant, vaping 

oil/concentrates, or wax/dab 

**May not add to 100% because of missing data 
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Table 2.3. Discordance in sharing of prepared cannabis and cannabis-related paraphernalia before and during the 

COVID-19 pandemic 

Sharing of prepared cannabis and cannabis-related paraphernalia (n=925) 

 No sharing during Any sharing during 

P-

value* 

No sharing before 107 (93.04) 8 (6.96) <0.01 

Any sharing before 125 (15.43) 685 (84.57)   

    

 Share sometimes during Do not share sometimes during 

P-

value* 

Share sometimes before 222 (54.95) 182 (45.05) 0.03 

Do no share sometimes before 143 (27.45) 378 (72.55)   

    

 Share half the time during Do not share half the time during 

P-

value* 

Share half the time before 85 (47.75) 93 (52.25) 0.14 

Do no share half the time before 114 (15.26) 633 (84.74)   

    

 

Share most of the time 

during 

Do not share most of the time 

during 

P-

value* 

Share most of the time before 56 (31.11) 124 (68.89) <0.01 

Do not share most of the time 

before 49 (6.58) 696 (93.42)   

    

 Share always during Do not share always during 

P-

value* 

Share always before 18 (37.50) 30 (62.50) <0.01 

Do not share always before 6 (0.68) 871 (99.32)   

*McNemar's test of discordance for sharing prepared cannabis and cannabis-related paraphernalia before and 

during the COVID-19 pandemic; Test performed for each level of sharing before the pandemic (i.e., discordance 

in no sharing before the pandemic compared to no sharing during the pandemic) 
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Table 2.4. Unadjusted and adjusted logistic regression for sharing of prepared cannabis and cannabis-related 

paraphernalia during the COVID-19 pandemic among a national cannabis using sample, August 2020 - September 

2020  

  

Any reported 

sharing during 

COVID-19 * 

Any reported sharing 

during COVID-19 ** 

Any reported 

sharing during 

COVID-19 *** 

  n (%) Unadjusted (95% CI) Adjusted (95% CI) 

Cannabis frequency of use during COVID-19  
  

Weekly/Daily 417 (71.04) 0.57 (0.42, 0.78) 0.53 (0.38, 0.75) 

Once/Monthly (ref) 315 (81.19) -- -- 

Age ****   
 

Mean (SD) 32.52 (7.89) 0.72 (0.63, 0.84) 0.78 (0.66, 0.89) 

Min/Max 18/77 -- -- 

Sample 726 (74.92) -- -- 

Sex   
 

Female 238 (72.56) 0.81 (0.60, 1.10) 0.83 (0.61, 1.14) 

Male (ref) 489 (76.53) -- -- 

Sexual orientation    
 

Sexual minority 237 (80.61) 1.56 (1.11, 2.18) 1.58 (1.19, 2.25) 

Non-sexual minority 486 (72.75) -- -- 

Education   
 

High School or Less 156 (70.91) 0.66 (0.47, 0.95) 0.55 (0.37, 0.80) 

Some College 137 (70.62) 0.65 (0.45, 0.95) 0.59 (0.40, 0.87) 

Associates or higher (ref) 434 (78.62) -- -- 

State's cannabis regulation status   
  

Medical Only 216 (78.55) 1.61 (1.14, 2.28) 1.56 (1.09, 2.25) 

CBD Only/Unregulated 184 (82.88) 2.13 (1.43, 3.18) 1.97 (1.30, 3.00) 

Fully Regulated (ref) 332 (69.46) -- -- 

United States Census region  
  

Midwest 90 (76.27) 1.67 (1.04, 2.69) -- 

Northeast 147 (77.78) 1.82 (1.22, 2.73) -- 

South 251 (84.51) 2.84 (1.94, 4.16) -- 

West (ref) 244 (65.77) -- -- 

Abbreviations. CI= Confidence interval; SD= Standard deviation; CBD= cannabidiol 

* Row percent for any sharing of prepared cannabis and cannabis-related paraphernalia 

** Unadjusted logistic regression modeling odds for any sharing of prepared cannabis and cannabis-related 

paraphernalia to odds of no sharing during the COVID-19 pandemic  

***Modeling frequency of cannabis use on sharing of prepared cannabis and cannabis-related paraphernalia 

during the COVID-19 pandemic adjusting for age, sex, sexual orientation, education, and state's cannabis 

regulation status 

***Age recentered at mean age (33 years) and rescaled per 10-unit increase 
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Table Supplement 2.1. Changes in sharing of prepared cannabis and cannabis-related paraphernalia before and during the COVID-19 pandemic by number of 

transitions in change (N=925) 

 Change in Sharing Cannabis by Number of Transitions  

 

Decrease 

4 levels 

Decrease3 

levels 

Decrease2 

levels 

Decrease1 

level 

Stayed 

the same 

Increase 1 

level 

Increase 2 

levels 

Increase 3 

levels 

Increase 4 

levels 

          

No sharing before (n=115) -- -- -- -- 

107 

(93.0%) 

4  

(3.5%) 

3  

(2.6%) 

0  

(0.0%) 

1  

(0.9%) 

          

Share sometimes before (n=404) -- -- -- 

80 

(19.8%) 

222 

(55.0%) 

81 

(20.0%) 

20  

(5.0%) 

1  

(0.3%) -- 

          

Share half the time before (n=178) -- -- 

18 

(10.1%) 

49 

(27.5%) 

85 

(47.8%) 

24 

(13.5%) 

2  

(1.1%) -- -- 

          

Share most of the time before (n=180) -- 

22 

(12.2%) 

75 

(41.7%) 

25 

(13.9%) 

56 

(31.1%) 

2  

(1.1%) -- -- -- 

          

Share always before (n=48) 

5  

(10.4%) 

15 

(31.3%) 

5  

(10.4%) 

5  

(10.4%) 

18 

(37.5%) -- -- -- -- 
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Table Supplement 2.2. Ways of obtaining non-medical cannabis and reasons for changes in cannabis use during 

the COVID-19 pandemic by frequency and sharing of cannabis  

 Cannabis use during pandemic Sharing of cannabis during pandemic 

 
Weekly/Daily Once/Monthly 

  
No sharing 

Any  

sharing   

  n (%) * n (%) * 
p- 

value 
n (%) * n (%) * 

p-

value 

Where respondents 

obtained non-

medical cannabis 

during the pandemic 

  

  

  

 
Regulated dispensary   <0.01   <0.01 

Most of the time 194 (38.65) 112 (32.46)   72 (40.00) 215 (36.26)  
Sometimes 134 (26.69) 135 (39.13)   26 (14.44) 212 (35.75)  
Never 174 (34.66) 98 (28.41)   82 (45.56) 166 (27.99)  

Unregulated 

dispensary        
Most of the time 125 (28.94) 134 (37.22) <0.01 16 (11.59) 223 (37.93) <0.01 

Sometimes 160 (37.04) 176 (48.89)   64 (46.38) 242 (41.16)  
Never 147 (34.03) 50 (13.89)   58 (42.03) 123 (20.92)  

Delivery   <0.01   0.8 

Most of the time 115 (25.33) 110 (31.25)   38 (26.03) 163 (27.91)  
Sometimes 218 (48.02) 200 (56.82)   75 (51.37) 303 (51.88)  
Never 121 (26.65) 42 (11.93)   33 (22.60) 118 (20.21)  

Online   <0.01   <0.01 

Most of the time 134 (30.95) 83 (24.13)   40 (27.21) 162 (28.77)  
Sometimes 193 (44.57) 200 (58.14)   55 (37.41) 300 (53.29)  
Never 106 (24.48) 61 (17.73)   51 (35.37) 101 (17.94)  

Friends/Family   0.03   <0.01 

Most of the time 184 (36.95) 115 (31.34)   46 (27.38) 223 (35.97)  
Sometimes 209 (41.97) 148 (40.33)   57 (33.93) 274 (44.19)  
Never 105 (21.08) 104 (28.34)   65 (38.69) 123 (19.84)  

Reasons for changes 

in cannabis use 

during the pandemic        
Availability   <0.01   0.05 

Increase 128 (61.54) 90 (45.00)   30 (44.12) 180 (57.14)  
About the same 37 (17.79) 67 (33.50)   18 (26.47) 80 (25.40)  
Decrease 43 (20.67) 43 (21.50)   20 (29.41) 55 (17.46)  

Social Distancing   <0.01   0.7 

Increase 156 (61.90) 54 (38.03)   41 (56.16) 161 (54.03)  
About the same 65 (25.79) 45 (31.69)   18 (24.66) 87 (29.19)  
Decrease 31 (12.30) 43 (30.28)   14 (19.18) 50 (16.78)  

Time at home   <0.01   0.06 

Increase 278 (81.29) 76 (46.06)   109 (78.99) 226 (68.69)  
About the same 40 (11.70) 47 (28.48)   19 (13.77) 60 (18.24)  
Decrease 24 (7.02) 42 (25.45)   10 (7.25) 43 (13.07)   

*May not add to 100% because of missing data  
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Figure 2.1. Sharing of prepared cannabis and cannabis-related paraphernalia before and during 

the COVID-19 pandemic 
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Figure 2.2. Sharing of prepared cannabis and cannabis-related paraphernalia before and 

during the COVID-19 pandemic across levels of cannabis frequency of use before the 

pandemic 
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Figure 2.3 Sharing of prepared cannabis and cannabis-related paraphernalia before and during 

the COVID-19 pandemic across levels of cannabis frequency of use before the pandemic 
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Figure 2.4. Conceptual model of Cannabis Sharing 
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3. Chapter 3. Non-Medical Cannabis Use and Sharing of Prepared Cannabis and 

Cannabis-Related Paraphernalia Among Sexual Minority and Non-Sexual Minority 

Individuals During the COVID-19 Pandemic in the United States 

 

3.1. Abstract 

 

Objectives: This study aims to assess the association of sexual orientation on cannabis use and 

sharing of prepared cannabis and cannabis-related paraphernalia among cannabis-using adults in 

the US during the COVID-19 pandemic. 

Methods: This cross-sectional study used data collected as part of an anonymous, US-based web 

survey on cannabis-related behaviors from August to September 2020. Participants were 

included if they reported non-medical cannabis use. We calculated frequency distributions and 

mean/standard deviation for demographics, cannabis use behaviors, and tobacco/alcohol use. 

Further, we calculated chi-squared tests to assess the proportional changes in frequency and 

sharing of cannabis before and during the COVID-19 pandemic by sexual orientation. Finally, 

we conducted unadjusted and adjusted logistic regressions to assess sexual orientation on 

frequency of use and sharing of cannabis. 

Results: During the pandemic, 24.71% of sexual minority (SM) increased their cannabis use 

compared to 24.87% of non-SM (p=0.90). After adjusting for age, education, tobacco use, and 

alcohol use, the odds of daily/weekly cannabis use among SM respondents was 0.55 (95% CI 

0.41, 0.72) times that of non-SM respondents. After adjusting for age, education, and tobacco 

use, the odds of any sharing during the pandemic among SM respondents was 1.60 (95% CI 

1.13, 2.26) compared to non-SM respondents.   
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Conclusions: Overall cannabis use was high in our study population, with similar increases in 

frequency of use during the pandemic across SM and non-SM groups. However, SM respondents 

were less likely to use cannabis daily/weekly during the pandemic compared to non-SM 

respondents, expanding on the context of previous literature. On the other hand, SM respondents 

were more likely to share cannabis during the pandemic compared to non-SM respondents. 

Moreover, this study demonstrated that sharing of prepared cannabis and cannabis-related 

paraphernalia was high for both SM and non-SM.  

3.2. Background 
 

The coronavirus disease 2019 (COVID-19) pandemic emerged at the end of December 

2019 with cases reported in all 50 states in the United States (US) by mid-March 2020.1-3 SARS-

CoV-2, the virus that causes COVID-19, leads to upper and lower respiratory infections and is 

transmitted primarily through droplets.1-3 Nonpharmaceutical interventions and policy 

recommendations such as social distancing, closure of spaces for gathering, and stay-at-home 

orders were implemented across the US.3,4 However, these interventions have varying economic, 

health, social, and behavioral effects across different populations, such as lesbian, gay, bisexual, 

transgender, and queer (LGBTQ) and other sexual minority (SM) populations who are already 

highly vulnerable, marginalized, and stigmatized.5,6  

The COVID-19 pandemic highlighted and exacerbated challenges for the LGBTQ 

community and SM populations, including economic fallout, disruptions in healthcare, social 

isolation, and discrimination/stigma.5-13 There are an estimated 16 million LGBTQ adults and 

youth in the United States. Of this total, about 5 million LGBTQ persons worked as essential 

workers and in jobs that were greatly impacted by the COVID-19 pandemic.6,14 For instance, 
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15% worked in restaurants, 8% in hospitals, 7% in K-12 education, 7% in colleges/universities, 

and 4% in retail, which are all industries that were impacted by the pandemic.6 Moreover, 

LGBTQ communities before and during the pandemic were more likely to be unemployed, at an 

increased risk of poverty, have barriers to affording health care, and experience greater 

workplace discrimination compared to cisgender and non-SM people.5-7,10-13  

Due to differences in social factors, systemic factors, and discrimination, SM cisgender 

populations are at higher risk for substance use, particularly cannabis use and cannabis use 

disorder compared to their non-SM cisgender counterparts.15-24 There are various estimates of 

cannabis use among SM adults with findings from the 2016 National Survey on Drug Use and 

Health noting that 37.6% of SM minority adults 18 years of age or older reported past-year 

cannabis use compared to 16.2% of the overall adult population.23,24 A national study in 

Australia reported that past-year cannabis use for SM cisgender men was 22.4% compared to 

12.4% for non-SM groups. Likewise, for cisgender women, past-year cannabis use for SM 

groups was 24.6% compared to 7.1% for non-SM women. However, differences in weekly 

cannabis use or more in the past 12 months were more similar between SM cisgender women 

and non-SM cisgender women (33.6% compared to 26.1%, respectively).19  

Differences in cannabis use and other cannabis behaviors such as sharing of prepared 

cannabis (joints/blunts) and cannabis-related paraphernalia (bongs, rigs, pieces, vapes, bubblers) 

during the COVID-19 pandemic among SM and non-SM groups remain understudied. A serial 

cross-sectional study in Canada reported that the prevalence of cannabis use among SM groups 

was higher than in non-SM groups at two-time points (May 14-19, 2020, and September 14-21, 

2020) during the pandemic (17.4% compared to 5.4% for time 1; 21.1% compared to 6.4% for 

time 2 respectively). The odds of increased cannabis use in this study population for SM 
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compared to non-SM between these time points were 1.28 (95% confidence interval [CI] 0.66, 

2.48).9 However, this study only described any cannabis use and self-reported increases in 

cannabis use. Another cross-sectional study in Canada noted that cannabis use increased by 

18.5% among LGBTQ adults during the pandemic but this study was restricted to LGBTQ adults 

only.25 Moreover, both studies were conducted in Canada, where cannabis is nationally legalized, 

and may not be transportable to the US. Thus, this study aims to assess the association of sexual 

identity on cannabis use and sharing behaviors among cannabis-using adults in the US during the 

COVID-19 pandemic. We define sharing of cannabis as sharing of prepared cannabis 

(joints/blunts) and cannabis-related paraphernalia (bongs, rigs, pieces, vapes, bubblers).26,27 We 

hypothesize 1) a higher proportion of SM identified adults will report daily/weekly cannabis use 

during the pandemic compared to non-SM identified adults; 2) a higher proportion of SM 

identified adults will report sharing of prepared cannabis and cannabis-related paraphernalia 

during the COVID-19 pandemic compared to non-SM identified adults.   

3.3. Methods 

Study Design 

This cross-sectional study used data collected as part of an anonymous, US-based web 

survey on cannabis-related behaviors from August to September 2020. Detailed methods of the 

survey have been specified elsewhere but will be briefly mentioned here.28 Respondents were 

eligible to complete the survey if they were  (1) 18 years of age or older,  (2) reported any 

cannabis or cannabidiol (CBD) use in the last 12 months, and (3) lived in the United States. In 

this specific study, participants were included if they reported non-medical cannabis use. 

Recruitment was based on a convenience sample of users on internet-based platforms including 

Reddit, Bluelight (forum for illicit drug use), Craigslist, and Twitter. The study advertisement 
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stated the following: “Have you used cannabis (marijuana) or CBD (cannabidiol) in the past 

year? Participate in a UCLA survey ($5 gift card)”. Duplicate responses or “ballot stuffing” were 

restricted by limiting one response for each unique internet protocol (IP) address. The survey 

took approximately 20 to 30 minutes to complete, and participants were remunerated $5 for 

completing the survey. 

Data Collection 

Survey questions on non-medical cannabis use behaviors included recall for two 3-month 

time periods: before the COVID-19 pandemic (January to mid-March 2020) and during the 

COVID-19 pandemic (past 3 months at the time of survey ~ June to August 2020). Questions for 

each time period were asked separately. Cannabis use behavior questions were comprised of 

frequency of use, mode of use, and sharing of prepared non-medical cannabis (joints/blunts) and 

cannabis-related paraphernalia (bongs, rigs, pieces, vapes, bubblers). Other substance use was 

collected for tobacco, alcohol, methamphetamine, opioids, and other drug use for both time 

periods. We also collected demographic information including age, sex, race/ethnicity, 

education, sexual orientation, state of residence, and zip code.  

Ethics 

This study received institutional review board approval from the University of California, 

Los Angeles (IRB#20-001164). All participants were consented before starting the survey.  

Variable Definitions 

The primary outcomes were frequency and sharing of non-medical cannabis during the 

COVID-19 pandemic. Frequency of non-medical cannabis use was asked similar to the World 
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Health Organization Alcohol, Smoking, and Substance Involvement Screening Test (WHO-

ASSIST) with answer choices as never, once or twice, monthly, weekly, daily or almost daily.29 

We categorized change in frequency of use between the two time period as increased (increased 

cannabis use during the pandemic), stay the same (no change in use between the two time 

periods), and decreased (decreased during the pandemic). Moreover, we dichotomized non-

medical cannabis use during the pandemic as “daily/weekly” and “monthly/once or twice”.  

Sharing of non-medical cannabis was asked as a Likert-scale of agreement with the 

following question “I shared joints, blunts, bongs, pipes, vaporizers, or vape-pens used for 

cannabis (marijuana):” with answer choices: never; sometimes; about half the time; most of the 

time; and always. We coded change in sharing between the two time periods as “increased”, 

“stayed the same”, and “decreased”. Finally, we dichotomized sharing of cannabis during the 

pandemic as “any sharing” and “no sharing”. 

The primary predictor of interest was self-identified sexual orientation. Respondents were 

asked “My sexual orientation is:” with answer choices gay, lesbian, bisexual, 

pansexual/queer/questioning, straight/heterosexual, other, not sure, and decline to answer. We 

dichotomized sexual orientation as sexual minority (gay, lesbian, bisexual, 

pansexual/queer/questioning, or other) and non-sexual minority (straight/heterosexual). Given 

heterogeneity in sexual orientation, we further categorized sexual orientation as sexual minority 

women, sexual minority men, non-sexual minority women, and non-sexual minority men using 

the respondent’s self-identified sex. However, the question in the survey was asked as “What is 

your sex?”. Thus, we do not know respondents assigned sex at birth nor do we know their gender 

identity. Therefore, we are unable to look at cisgender and transgender individuals.  
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Additional variables included age, race/ethnicity, education, US Census region, state’s 

cannabis regulation status, tobacco/nicotine product use during the pandemic, and alcohol use 

during the pandemic. Age was recentered at the sample mean and rescaled to 10-year change. 

Education was categorized as high school or less, some college but no degree, and associates’ 

degree or higher. State’s cannabis regulation status was categorized as regulated (adult-use), 

medical only, and unregulated (CBD or fully illegal).30 Tobacco/nicotine products and alcohol 

frequency of use were asked similar to the WHO-ASSIST and dichotomized as any tobacco use 

and any alcohol use during the pandemic.29 

Statistical Analyses 

We calculated frequency distributions and mean/standard deviation for demographics, 

cannabis use behaviors, and tobacco/alcohol use among the overall study population and by 

sexual orientation. Furthermore, we conducted Chi-squared tests to assess the proportional 

changes in frequency and sharing of cannabis before and during the COVID-19 pandemic by 

sexual orientation. 

Finally, we conducted unadjusted and adjusted logistic regressions for frequency of use 

and sharing of cannabis during the pandemic. We assessed the association of sexual orientation 

on frequency of use in three models. Model 1 was an unadjusted model. Model 2 adjusted for 

age, tobacco use, and alcohol use. Model 3 built of model 2 and controlled for education. 

Moreover, we assessed the association of sexual orientation on sharing of cannabis during the 

pandemic in three models. Model 1 was an unadjusted model. Model 2 adjusted for age and 

tobacco use. Model 3 built of model 2 and controlled for education. Models for frequency and 

sharing were conducted separately. Due to a small sample size for women, we were only able to 
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conduct sub analyses of non-medical cannabis frequency of use and sharing for SM and non-SM 

men.  

Missing data on sexual orientation, frequency of use during the pandemic, and sharing of 

cannabis during the pandemic were minimal to none in our dataset so we conducted complete 

case analyses. All analyses were performed using SAS software Version 9.4 (SAS Institute Inc., 

Cary, NC, USA). 

3.4. Results 

Overall, there were 1,112 respondents who reported non-medical cannabis use in the past 

twelve months. Of which, 340 (30.57%) self-identified as sexual minority compared to 752 

(67.63%) as non-sexual minority. SM individuals were primarily Hispanic/Latino/a/x (40.53%) 

and non-Hispanic White (46.15%) compared to non-SM individuals who were primarily non-

Hispanic White (58.32%). A larger proportion of SM individuals had a high school or less than 

high school degree (32.65%) compared to non-SM individuals (18.45%). Finally, there were 

more SM individuals from the Northeast (26.47%) compared to non-SM (15.96%) and less SM 

individuals from the South (22.94%) compared to 34.31% of non-SM individuals (Table 3.1).  

During the pandemic, 43.82% of SM individuals reported daily/weekly non-medical 

cannabis use in the past three months compared to 62.10% of non-SM individuals. Meanwhile, 

more SM individuals reported any sharing of prepared cannabis or cannabis-related 

paraphernalia (80.61%) during the pandemic compared to 72.75% of non-SM individuals. Most 

SM (81.34%) and non-SM (85.87%) respondents reported an inhalation method (smoking, 

vaporizing, vaping, wax/dab) as the most frequent mode of cannabis use during the pandemic. 

Tobacco, alcohol, and other substance use was reported by 60.00%, 47.65%, and 36.47% SM 
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respondents respectively compared to 57.05%, 52.13%, and 27.39% among non-SM respectively 

(Table 3.2).   

Changes in non-medical cannabis frequency of use was similar for SM and non-SM 

(p=0.90) as 24.71% of SM and 24.87% of non-SM had increased use. Changes in cannabis 

frequency of use was similar among SM and non-SM women (p=0.58) and SM and non-SM 

men (p=0.38). However, there was a difference in changes of sharing among SM compared to 

non-SM (p=0.01) where 26.91% of SM had decreased sharing compared to 34.80% of non-SM 

respondents. This difference was greater among men (p<0.01) where 19.66% of SM had 

decreased sharing compared to 36.11% of non-SM men (Table 3.3). 

Frequency of cannabis use during the pandemic was associated with sexual orientation, 

age, education, tobacco use, and alcohol use. The odds of daily/weekly cannabis use among SM 

respondents was 0.49 (95% CI 0.37, 0.63) times that of non-SM respondents in the unadjusted 

model. After adjusting for age, education, tobacco use, and alcohol use, the odds of daily/weekly 

cannabis use among SM respondents was 0.55 (95% CI 0.41, 0.72) times that of non-SM 

respondents. Ten year increases in age and alcohol use were positively associated with 

daily/weekly cannabis use during the pandemic. However, tobacco use and education were 

negatively associated with daily/weekly cannabis use during the pandemic (Table 3.4). Among 

men, the odds of daily/weekly cannabis use during the pandemic was 0.39 (95% CI 0.27, 0.55) 

times that for SM respondents compared to non-SM men after adjusting for age, education, 

tobacco use, and alcohol use (Table 3.5).  

  Sharing of prepared cannabis and cannabis-related paraphernalia during the pandemic 

was associated with sexual orientation, age, education, and tobacco use. In the unadjusted model, 
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the odds of any sharing were greater for SM individuals compared to non-SM individuals 

(OR=1.56, 95% CI 1.11, 2.18). After adjusting for age, education, and tobacco use, the odds of 

any sharing during the pandemic among SM respondents was 1.60 (95% CI 1.13, 2.26) 

compared to non-SM respondents. Ten-year increases in age and education were negatively 

associated with any sharing whereas tobacco use was positively associated with any sharing 

during the pandemic (Table 3.4). Among men, the odds of any sharing were 2.19 times higher 

for SM men compared to non-SM men after conditioning on age, education, and tobacco use 

(95% CI 1.37, 3.50) (Table 3.5).   

3.5. Discussion 

This study presents findings on frequency of non-medical cannabis use and sharing of 

prepared cannabis and cannabis-related paraphernalia during the COVID-19 pandemic among 

SM and non-SM individuals. First, SM and non-SM individuals reported similar increases in 

frequency of cannabis use during the pandemic (24.7% and 24.9% respectively), a finding 

comparable to Slemon et al.9 Nevertheless, SM respondents were less likely (OR=0.55, 95% CI 

0.41, 0.72) to report daily/weekly cannabis use during the pandemic compared to non-SM 

individuals. The point estimate was even larger (OR=0.39, 95% CI 0.27, 0.55) for SM men 

compared to non-SM men. Previous literature has highlighted that SM individuals are more 

likely to use cannabis and to have cannabis use disorder compared to their non-SM 

counterparts.15-24 However, studies reporting this have only looked at any cannabis use (past year 

or past month, yes/no) with minimal literature examining the characteristics of cannabis use 

behaviors, particularly among those who report some level of cannabis use. Thus, the findings 

from this study extends the context in the literature of more specific use behaviors by looking at 

frequency of use among those who use cannabis. This study suggests that among those who use 
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cannabis, non-SM may use it at higher frequencies (daily/weekly) than SM. On the other hand, 

use of tobacco and other substances were higher among SM respondents in our study population 

which may substitute frequency of cannabis use.  

Second, SM respondents were more likely (OR=1.60, 95% CI 1.13, 2.26) to report 

sharing of cannabis during the pandemic compared to non-SM respondents with higher odds 

(OR=2.19, 95% CI 1.37, 3.50) for SM men compared to non-SM men. Sharing of prepared 

cannabis and cannabis-related paraphernalia may increase the risk of COVID-19 given its mode 

of transmission.31-34 This observed difference may have several explanations. First, the COVID-

19 pandemic exacerbated economic and social challenges among SM populations which has 

increased mental and physical health issues and decreased general well-being.5-8,10-13,35-37 

However, social connectedness and social support among SM groups has been shown to reduce 

anxiety, depression, and other mental health challenges before and during the COVID-19 

pandemic.35,36,38-41 Moreover, gay, bisexual, and other men who have sex with men have reported 

substance use as a way of community connection.42 Thus, sharing of prepared cannabis and 

cannabis-related paraphernalia may provide an avenue for SM individuals to connect with one 

another especially during the pandemic. Second, other substance use and in particular 

methamphetamine use during the pandemic was greater for SM (13%) compared to non-SM 

individuals (7%) and among SM men (15%) compared to non-SM men (7%). Methamphetamine 

use has been shown to be higher among SM men compared to the general population with use 

reported in various settings including public (nightclubs), private parties, work environments, 

and sexual interactions.43-46 Moreover, cannabis co-use with methamphetamine has been reported 

to help with coming off methamphetamine highs.47 Thus, the social use of methamphetamine 

with others and the co-use of cannabis and methamphetamine may partially explain the 
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differences in sharing of cannabis between SM and non-SM groups, especially among men. 

Finally, sexual experiences with causal or new partners among SM men may have also increased 

opportunities for sharing cannabis. Multiple studies have shown that the number of sexual 

partners and new sex partners among SM has decreased especially during the first COVID-19 

wave (March-May 2020).48-53 Yet, the prevalence of more than 1 partner during this timeframe 

was still high (19-42%).51-53 Additionally, these studies highlighted that decreases in number of 

partners and sex with new partners started to level off in the latter half of the first pandemic wave 

(May-September 2020) which is the timeframe of “during the pandemic period” for this study.48-

50 However, we are unable to conclude who sharing was occurring with and are unable to make 

any conclusions about COVID-19 risk. 

Limitations 

There are other additional limitations to consider while interpreting the results. First, this 

study used a convenience sample comprised of primarily non-Hispanic White individuals, who 

were highly educated, with a high prevalence of substance use. Findings from this study may 

have limited generalizability to those who use cannabis in the US at large. Second, our study 

examined one period during the pandemic (~June-August 2020) and cannot make any 

conclusions about lasting differences in frequency or sharing of cannabis. Third, there may have 

been potential misclassification of outcome measures (cannabis use and sharing of cannabis 

behaviors) and with reporting of sexual identity, but we expect it have nondifferential impacts to 

this study. Moreover, our survey was anonymous and likely minimized the social desirability 

bias. Last, we were unable to conduct sub analyses for frequency and sharing of cannabis during 

the pandemic for women because of small sample size.   
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Conclusion 

This study highlights frequency of using non-medical cannabis and sharing of prepared 

cannabis and cannabis-related paraphernalia during the pandemic among SM and non-SM 

individuals who report cannabis use. Overall cannabis use was high in our study population, with 

similar increases in frequency of use during the pandemic across SM and non-SM groups. 

However, SM respondents were less likely to use cannabis daily/weekly during the pandemic 

compared to non-SM respondents, expanding the context of previous literature. On the other 

hand, SM respondents were more likely to share cannabis during the pandemic compared to non-

SM respondents. Future studies should further investigate cannabis frequency of use between 

SM and non-SM who report cannabis use. Moreover, this study demonstrated that sharing of 

prepared cannabis and cannabis-related paraphernalia was high for both SM and non-SM. Such 

behaviors may increase the risk of COVID-19 and other respiratory infections. Thus, it may be 

important to provide education around sharing behaviors through public health messaging 

especially as the COVID-19 pandemic continues and as cannabis becomes more widely available 

in the United States.   
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Table 3.1- Frequency distribution of demographics overall and by sexual orientation among a national non-

medical cannabis using sample, August 2020 - September 2020  

 
Overall 

Sexual 

minority 

Non-sexual 

minority 

  n (%) n (%) * n (%) * 

Total 1112 (100.0) 340 (30.57%) 752 (67.63%) 

Demographics    
Age, years    

Mean (Standard Deviation) 33.41 (9.35) 32.48 (8.27) 33.83 (9.74) 

Sex    
Female 374 (34.09) 111 (32.84) 256 (34.09) 

Male 723 (65.91) 227 (67.16) 495 (65.91) 

Race/Ethnicity    
Hispanic/Latino  330 (30.47) 137 (40.53) 192 (25.98) 

Non-Hispanic Asian 24 (2.22) 8 (2.37) 16 (2.17) 

Non-Hispanic Black 94 (8.68) 24 (7.10) 70 (9.47) 

Non-Hispanic American Indian or Alaska Native 18 (1.66) 6 (1.78) 12 (1.62) 

Non-Hispanic Native Hawaiian or Pacific Islander 7 (0.65) 2 (0.59) 5 (0.68) 

Non-Hispanic White 592 (54.66) 156 (46.15) 431 (58.32) 

Non-Hispanic Other** 18 (1.66) 5 (1.48) 13 (1.76) 

Education    
Less than High School 107 (9.76) 58 (17.06) 48 (6.42) 

High school 144 (13.14) 53 (15.59) 90 (12.03) 

Some college credit, no degree 218 (19.89) 71 (20.88) 144 (19.25) 

Associates degree 272 (24.82) 75 (22.06) 197 (26.34) 

College graduate or higher 355 (32.39) 83 (24.41) 269 (35.96) 

United States Census Region    
West 417 (37.50) 118 (34.71) 291 (38.70) 

Midwest 137 (12.32) 54 (15.88) 83 (11.04) 

Northeast 215 (19.33) 90 (26.47) 120 (15.96) 

South 343 (30.85) 78 (22.94) 258 (34.31) 

State's Cannabis Regulation Status     
Fully Regulated 535 (48.11) 168 (49.41) 358 (47.61) 

Medical Only 326 (29.32) 101 (29.71) 216 (28.72) 

CBD Only 238 (21.40) 66 (19.41) 170 (22.61) 

Unregulated 13 (1.17) 5 (1.47) 8 (1.06) 

Abbreviations. CBD= Cannabidiol 

*May not add to 100% because of missing data 

**Non-Hispanic Other= those who reported other race or two or more races 
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Table 3.2- Non-medical cannabis behaviors and other substance use by sexual orientation among a national non-

medical cannabis using sample, August 2020 - September 2020  

 

Sexual minority  

(n=340) 

Non-sexual minority 

(n=752) 

  n (%) * n (%) * 

Frequency of non-medical cannabis use   
Frequency before COVID-19 pandemic   

No use 17 (5.00) 16 (2.13) 

Once or twice 90 (26.47) 135 (17.95) 

Monthly 89 (26.18) 172 (22.87) 

Weekly 75 (22.06) 274 (36.44) 

Daily or almost daily 69 (20.29) 155 (20.61) 

Frequency during COVID-19 pandemic   
No use 13 (3.82) 16 (2.13) 

Once or twice 73 (21.47) 102 (13.56) 

Monthly 105 (30.88) 167 (22.21) 

Weekly 75 (22.06) 285 (37.90) 

Daily or almost daily 74 (21.76) 182 (24.20) 

Sharing prepared cannabis & cannabis related 

paraphernalia   
Sharing before COVID-19 pandemic   

No sharing 18 (6.19) 101 (14.70) 

Sometimes 153 (52.58) 275 (40.03) 

About half the time 66 (22.68) 124 (18.05) 

Most of the time 42 (14.43) 149 (21.69) 

Always 12 (4.12) 38 (5.53) 

Sharing during COVID-19 pandemic   
No sharing 57 (19.39) 182 (27.25) 

Sometimes 115 (39.12) 262 (39.22) 

About half the time 85 (28.91) 125 (18.71) 

Most of the time 30 (10.20) 76 (11.38) 

Always 7 (2.38) 23 (3.44) 

Mode of non-medical cannabis use   
Most reported mode of use before COVID-19 

pandemic   
Smoking (joint/blunt/bong/pipe) 194 (60.06) 485 (65.90) 

Vaporizing plant 33 (10.22) 89 (12.09) 

Vaping oil/concentrates 31 (9.60) 60 (8.15) 

Wax/dab 9 (2.79) 21 (2.85) 

Edibles 20 (6.19) 32 (4.35) 

Other oral products (example: pill, tincture, 

beverage) 14 (4.33) 11 (1.49) 

Other 22 (6.81) 38 (5.16) 

Most reported mode of use during COVID-19 

pandemic   
Smoking (joint/blunt/bong/pipe) 188 (57.49) 478 (64.95) 

Vaporizing plant 35 (10.70) 82 (11.14) 

Vaping oil/concentrates 30 (9.17) 51 (6.93) 

Wax/dab 13 (3.98) 21 (2.85) 

Edibles 29 (8.87) 44 (5.98) 

Other oral products (example: pill, tincture, 

beverage) 9 (2.75) 15 (2.04) 

Other 23 (7.03) 45 (6.11) 

Other Substance Use   
Tobacco use   
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Yes 204 (60.00) 429 (57.05) 

Alcohol use   
Yes 162 (47.65) 392 (52.13) 

Other substance use 

(Opioid/cocaine/methamphetamine/other)   
Yes 124 (36.47) 206 (27.39) 

*May not add to 100% because of missing data 
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Table 3.3- Changes in non-medical cannabis behaviors before/during COVID-19 pandemic by sexual orientation among a national non-medical cannabis 

using sample, August 2020 - September 2020  

 

Sexual 

minority 

Non-sexual 

minority 

p-

value

** 

Sexual minority 

women 

Non-sexual 

minority 

women 

p-

value

** 

Sexual 

minority men 

Non-sexual 

minority 

men 

p-

value

** 

  n (%) * n (%) *   n (%) * n (%) *   n (%) * n (%) *   

Total 340 (100.0) 752 (100.0)   111 (100.0) 256 (100.0)   227 (100.0) 495 (100.0)  

Frequency of non-medical 

cannabis use   0.90   0.58   0.38 

Increase 84 (24.71) 187 (24.87)   30 (27.03) 69 (26.95)   54 (23.79) 118 (23.84)  
Stay the same 198 (58.24) 445 (59.18)   65 (58.56) 139 (54.30)   131 (57.71) 305 (61.62)  
Decrease 58 (17.06) 120 (15.96)   16 (14.41) 48 (18.75)   42 (18.50) 72 (14.55)  

Sharing prepared cannabis 

& cannabis related 

paraphernalia   0.01   0.16   <0.01 

Increase 54 (19.64) 82 (12.85)   15 (15.79) 25 (12.20)   39 (21.91) 57 (13.19)  
Stay the same 147 (53.45) 334 (52.35)   42 (44.21) 115 (56.10)   104 (58.43) 219 (50.69)  
Decrease 74 (26.91) 222 (34.80)   38 (40.00) 65 (31.71)   35 (19.66) 156 (36.11)   

*May not add to 100% because of missing data 

**Chi-squared test          
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Table 3.4. Unadjusted and adjusted logistic regression for non-medical cannabis use behaviors during the COVID-19 pandemic among a national 

cannabis using population, August 2020 - September 2020  

  Daily/weekly reported use during COVID-19  Any reported sharing during COVID-19  

  n (%) 

Model 1  

OR  

(95% CI) 

Model 2  

OR  

(95% CI) 

Model 3  

OR 

(95% CI) 

n (%) 

Model 1  

OR  

(95% CI) 

Model 2  

OR  

(95% CI) 

Model 3  

OR  

(95% CI) 

Sexual orientation           

Sexual minority 147 (45.94) 
0.49  

(0.37, 0.63) 

0.50 

(0.38, 0.66) 

0.55  

(0.41, 0.72) 
237 (80.61) 

1.56  

(1.11, 2.18) 

1.48  

(1.05, 2.08) 

1.60  

(1.13, 2.26) 

Non-sexual minority (ref) 462 (63.64) -- -- -- 486 (72.75) -- -- -- 

Age ***          

Mean (SD) 34.18 (10.59) 
1.31  

(1.14, 1.51) 

1.25  

(1.07, 1.45) 

1.24  

(1.07, 1.44) 
32.52 (7.89) 

0.72  

(0.63, 0.84) 

0.76  

(0.66, 0.89) 

0.75  

(0.64, 0.87) 

Min/Max 18/77 -- -- -- 18/77 -- -- -- 

Sample 615 -- -- -- 726 -- -- -- 

Education  
     

   

High school or less 
100 (43.29) 

0.40 

 (0.29, 0.54) -- 

0.47  

(0.34, 0.64) 
156 (70.91) 

0.66  

(0.47, 0.95) -- 

0.55  

(0.38, 0.80) 

Some college credit 
113 (53.55) 

0.60  

(0.43, 0.82) -- 

0.59  

(0.42, 0.82) 
137 (70.62) 

0.65  

(0.45, 0.95) -- 

0.62  

(0.43, 0.91) 

Associates or higher (ref) 400 (65.90) -- -- -- 434 (78.62) -- -- -- 

Other substance use  
     

   
Tobacco use  

     
   

Yes 330 (53.14) 
0.59  

(0.46, 0.76) 

0.63  

(0.48, 0.82) 

0.63  

(0.48, 0.83) 
467 (80.24) 

1.96  

(1.46, 2.63) 

1.85  

(1.37, 2.50) 

1.90  

(1.40, 2.58) 

No (ref) 292 (65.77) -- -- -- 265 (67.43) -- -- -- 

Alcohol use  
     

   

Yes 355 (65.62) 
1.84  

(1.44, 2.35) 

1.68  

(1.30, 2.17) 

1.66  

(1.28, 2.16) 
-- -- -- -- 

No (ref) 267 (50.95) -- -- -- -- -- -- -- 

Abbreviations. OR= Odds ratio; CI= Confidence interval; SD= Standard deviation 

 

Logistic regression modeling odds of daily/weekly cannabis use compared to monthly/once or twice cannabis use in the past three months 

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model for age, tobacco use, and alcohol use 

Model 3: Adjusted model for age, education, tobacco use, and alcohol use 
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Logistic regression modeling the odds of any sharing of prepared cannabis and cannabis-related paraphernalia compared to no sharing in the past three 

months 

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model for age and tobacco use 

Model 3: Adjusted model for age, education, and tobacco use  
***Age recentered at 33 years and rescaled per 10-year increase 



61 

 

Table 3.5. Unadjusted and adjusted logistic regression for non-medical cannabis use behaviors during the COVID-19 pandemic among men who report using 

cannabis, August 2020 - September 2020  
 Men (n=722) 

  Daily/weekly reported use during COVID-19  Any reported sharing during COVID-19  

  n (%) 

Model 1  

OR  

(95% CI) 

Model 2  

OR  

(95% CI) 

Model 3  

OR  

(95% CI) 

n (%) 

Model 1  

OR  

(95% CI) 

Model 2  

OR  

(95% CI) 

Model 3  

OR  

(95% CI) 

Sexual orientation           

Sexual minority 81 (37.85) 
0.34  

(0.24, 0.47) 

0.34  

(0.24, 0.48) 

0.39  

(0.27, 0.55) 
161 (84.29) 

1.95  

(1.25, 3.03) 

1.90 

(1.21, 2.98) 

2.19  

(1.37, 3.50) 

Non-sexual minority (ref) 311 (64.52) -- -- -- 328 (73.38) -- -- -- 

Age ***          

Mean (SD) 34.08 (10.59) 
1.38  

(1.15, 1.66) 

1.31  

(1.07, 1.60) 

1.32  

(1.08, 1.61) 
32.06 (7.56) 

0.64  

(0.53, 0.78) 

0.69  

(0.57, 0.85) 

0.69  

(0.57, 0.85) 

Min/Max 19/77 -- -- -- 19/77 -- -- -- 

Sample 392 -- -- -- 488 -- -- -- 

Education  
     

   

High school or less 
58 (36.02) 

0.29  

(0.20, 0.43) -- 

0.35  

(0.23, 0.53) 
114 (74.03) 

0.66  

(0.42, 1.03) -- 

0.50  

(0.31, 0.81) 

Some college credit 
72 (52.55) 

0.58  

(0.39, 0.85) -- 

0.53  

(0.35, 0.81) 
84 (67.20) 

0.48  

(0.30, 0.75) -- 

0.48  

(0.30, 0.78) 

Associates or higher (ref) 260 (65.82) -- -- -- 289 (81.18) -- -- -- 

Other substance use       
   

Tobacco use       
   

Yes 
206 (48.24) 

0.42  

(0.30, 0.57) 

0.43  

(0.31, 0.61) 

0.43  

(0.30, 0.61) 
332 (82.18) 

2.26  

(1.56, 3.29) 

2.01  

(1.36, 2.96) 

1.99  

(1.34, 2.95) 

No (ref) 186 (69.14) -- -- -- 157 (67.09) -- -- -- 

Alcohol use  
        

Yes 
220 (63.22) 

1.76  

(1.30, 2.38) 

1.53  

(1.11, 2.11) 

1.56  

(1.12, 2.17) -- -- -- -- 

No (ref) 172 (49.43) -- -- -- -- -- -- -- 

Abbreviations. OR= Odds ratio; CI= Confidence interval; SD= Standard deviation 

Logistic regression modeling odds of daily/weekly cannabis use compared to monthly/once or twice cannabis use in the past three months 

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model for age, tobacco use, and alcohol use 

Model 3: Adjusted model for age, education, tobacco use, and alcohol use 
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Logistic regression modeling the odds of any sharing of prepared cannabis and cannabis-related paraphernalia compared to no sharing in the past three months 

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model for age and tobacco use 

Model 3: Adjusted model for age, education, and tobacco use  
***Age recentered at 33 years and rescaled per 10-year increase 
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Figure 3.1. Conceptual model of Cannabis Sharing among sexual minority and non-sexual minority 
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4. Chapter 4. Associations of Early COVID-19 State Policy on Sharing of Prepared 

Cannabis and Cannabis-Related Paraphernalia Among a Sample of United States 

Adults  

4.1. Abstract 

 

Objective: This study aimed to do the following: 1) Describe variations in US state COVID-19 

policy; and 2) Quantify the magnitude of association that state’s COVID-19 policy has on 

individual level sharing of prepared cannabis and cannabis-related paraphernalia. 

Methods: This study uses a semi-individual design where the exposure of interest is at the 

population level and the outcome is at the individual level. Data for this study were collected 

from an anonymous US-based web survey on cannabis and cannabidiol (CBD) related behaviors 

from August 2020 – September 2020. Respondents were included in this study if they reported 

using non-medical cannabis use in the following ways: smoking (joint/blunt/bong/pipe); 

vaporizing plant; and/or vaping oil/concentrates. COVID-19 state policy was accessed from the 

was the Kaiser Family Foundation’s (KFF) State COVID-19 Data and Policy Actions for June, 

July, and August 2020. We scored policies by strength using a standardized coding method 

ranging from 0 (no policy action) to 5 (very high/all actions prohibited). We then conducted 

unadjusted and adjusted logistic regression models for state’s COVID-19 policy score for June, 

July, and August separately on sharing of cannabis 

Results: Overall, the median policy score for June was 11 (interquartile range [IQR] 8-15), the 

median policy score for July was 18 (IQR 13-22) and the median policy score for August was 18 

(IQR 14-21). After adjusting for state’s cannabis regulation, COVID-19 infection prevalence, 

state’s percent urbanicity, age, sex, and education, the odds of any sharing given COVID-19 state 
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policy in June, July, and August were 0.77 (95% CI 0.60, 0.97), 0.80 (95% CI 0.66, 0.96) and 

0.82 (95% CI 0.67, 0.98) respectively per every 5-unit increase in score.   

Conclusion: We found that sharing of prepared cannabis and cannabis-related paraphernalia was 

associated with strength of COVID-19 state policy. Those in states with more stringent COVID-

19 policies were less likely to share compared to those in states with less stringent policies. This 

study highlights the need for consistent, strong, and uniformed policy for COVID-19 and other 

transmissible diseases across the United States.  

 

4.2. Background 

At the end of December 2019, the novel SARS-CoV-2 virus, the virus that causes 

coronavirus disease 2019 (COVID-19), emerged.1-3 SARS-CoV-2 is a highly transmissible 

single-stranded RNA virus that leads to upper and lower respiratory infections, is spread 

primarily through droplets and airborne transmission, and causes symptoms of fever, cough, and 

dyspnea.1,4-6 Community transmission in the United States (US) was estimated to have begun in 

February 2020 and by mid-March 2020, all 50 states and territories reported cases of COVID-

19.2,3 To slow the spread of COVID-19, nonpharmaceutical interventions (NPIs) were 

implemented across the US. However, it is unclear what effect, both intended and unintended, 

these policy implications had on populations and individual level behaviors.  

Nonpharmaceutical interventions (NPIs) were developed in response to the 2009 H1N1 

pandemic and included a protocol to slow the spread of future novel respiratory influenza A 

virus pandemics. NPIs are strategies for disease control when no pharmaceutical alternative 

exists and include actions at the personal, environmental, and community level.7 Specifically, 
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NPIs implemented during the COVID-19 pandemic included travel restrictions, limitations on 

mass gatherings and recommendations for transition to virtual events, social distancing 

measures, stay-at-home orders, closure of non-essential workspaces and schools, and cloth face 

covering guidance.3,7 Such NPI mitigation strategies aimed at decreasing or limiting person to 

person contact thus reducing the probability of infection.8 NPIs were recommended by the US 

Centers for Disease Control and Prevention (CDC) and governing authorities but policies were 

ultimately made by state and local officials based on conditions relevant to that jurisdiction.7 For 

instance, geographical differences in the US contributed to differences in COVID-19 incidence 

because of varying distributions of epidemiological and population level factors. These factors 

include timing of COVID-19 introduction, population density, age distribution, prevalence of 

underlying medical conditions, timing and extent of community mitigation measures, diagnostic 

testing capacity, and public health reporting practices.2 Therefore, policies between states across 

the pandemic have varied in intensity, timing, and duration.9-11  

A study from the CDC examined differences among stay-at-home orders across states 

from March 1st to May 31st, 2020, on population movement. Stay-at-home orders were associated 

with decreased population movement; however, movement increased significantly as states 

began lifting restrictions.9 Kaufman et al. reported the initial effect of state variation in social 

distancing policies and non-essential business closures on COVID-19 rates. Social distancing 

and closure of non-essential businesses and public schools were shown to reduce daily COVID-

19 cases by 15.4% with effects varying across states.10 Finally, Pan et al. showed that there was 

heterogeneity in NPI domains across the US census region and concluded that states with the 

most aggressive policies had the highest mitigation of COVID-19 infection.11 While 

heterogeneity in intensity and duration of state policies on COVID-19 mitigation were 
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demonstrated, all such studies have been restricted to the initial wave of the pandemic (March-

May 2020) and have only assessed the associations of policies on COVID-19 infection spread at 

the population level. 

To date, there have been little to no studies that assessed the associations of policies on 

individual behaviors. Thus, the goal of this study is to understand how varying COVID-19 state 

policy influenced individual behaviors. One behavior of interest is sharing of prepared cannabis 

and cannabis-related paraphernalia. Cannabis use in the US continues to grow with 46% of the 

population (age >12) reporting past year cannabis use in 2019.12 Cannabis is predominantly a 

dried flower with smoked cannabis being the most popular mode in the US. Cannabis can be 

smoked as cigarettes (joint/blunts) or with pipes, water pipes (bongs), cannabis vaporizers 

(devices that heat cannabis), e-cigarettes (vapes) for cannabis extracts, and rigs for cannabis 

extracts (wax/dabs).13,14 Moreover, cannabis social practices before the COVID-19 pandemic 

have previously involved sharing prepared cannabis such as cannabis cigarettes, joints, and blunt 

with others.15 In this paper, we define sharing of cannabis as sharing of prepared cannabis 

(cigarettes/joints/blunts) and cannabis-related paraphernalia (pipes/water pipes/rigs/vaporizers/e-

cigarettes/vapes).  

 Sharing of paraphernalia for cannabis, tobacco, and crack cocaine use has previously 

been demonstrated as a risk factor for other respiratory infections.16-26 Thus, sharing of prepared 

cannabis and cannabis-related paraphernalia, or rather non-sharing, is proposed as a proxy for 

COVID-19 risk mitigation behaviors.1,4 This study aimed to do the following: 1) Describe 

variations in US state COVID-19 policy; and 2) Quantify the magnitude of association that 
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state’s COVID-19 policy has on individual level sharing of prepared cannabis and cannabis-

related paraphernalia. 

4.3. Methods 

 

Study Design 

This study uses a semi-individual (partially ecologic study) design where the exposure of 

interest is at the population level and the outcome is at the individual level as seen in air 

pollution studies and studies on motorcycle helmet policy.27-30 For example, motorcycle helmet 

laws differ across states and were grouped together based on type of helmet legislation. 

Following this categorization, injury patterns from individual health records were evaluated by 

controlling for both individual and population level variables.27 Thus, a semi-individual study 

design is more efficient than an ecological study designs as one may control for individual and 

group level confounding, it has less measurement error, and is inherently based on individuals.  

Data for this study were collected from an anonymous US-based web survey on cannabis 

and cannabidiol (CBD) related behaviors from August 2020 – September 2020. Detailed 

methods on this survey have been previously specified in detail.31 Briefly, survey respondents 

were comprised of a non-random convenience sample, 18 years of age or older, who reported 

non-medical cannabis, cannabis for medical use, and/or CBD use in the last 12 months, and 

resided in the United States. Respondents were recruited through Reddit, Bluelight, Craigslist, 

and Twitter, received 5 USD for their participation, and were prevented from “ballot stuffing” by 

limiting to a unique internet protocol (IP) address. Respondents were included in this study if 

they reported non-medical cannabis use and self-reported using cannabis in the following ways: 

smoking (joint/blunt/bong/pipe); vaporizing plant; and/or vaping oil/concentrates. 
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Data sources 

Individual level data for this study was draw from the National Cannabis Study described 

above. The COVID-19 Cannabis Survey was supported by US National Institute on Drug Abuse 

and Semel Charitable Foundation. In this single survey, participants were asked to recall their 

non-medical cannabis use behaviors at two 3-month time points: before the COVID-19 pandemic 

(January to mid-March 2020) and during the COVID-19 pandemic (past 3 months at the time of 

the survey ~ June to August 2020). Data from this survey include non-medical cannabis 

frequency of use, mode of use, sharing of prepared cannabis and cannabis-related paraphernalia, 

and demographics (age, sex, education, race/ethnicity, sexual orientation, state residency, and zip 

code). 

We then drew population/ecological level data from three different sources. The first data 

source was from the was the Kaiser Family Foundation’s (KFF) State COVID-19 Data and 

Policy Actions accessed through GitHub repositories with policy data by US states starting June 

4, 2020 through November 19, 2021.32 Specifically, we used information from 3 timepoints 

(June 4, July 10, August 8, 2020) that overlapped with our study period during the pandemic 

(June – August 2020). The data in June 2020 included the following policies: Stay-at-home 

order; non-essential business closures; larger gathering ban; and restaurant limits. The data from 

July and August 2020 included the following policies: those from June plus bar closures and face 

covering requirements. The second data source was from Johns Hopkins University and 

Medicine COVID-19 Dashboard by the Center for Systems Science and Engineering with data 

stored in a GitHub repository from April 4, 2020 until January 12, 2022.33 COVID-19 data 

included confirmed infections, deaths, recovered infections, active infections, testing, and 

hospitalizations by state. For this study, we used COVID-19 confirmed infections from May 24, 
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2020. The final data source was from the US Census, which included state population size in 

2020 and state percent urbanicity in 2010.34,35 At the time of the analysis, the Census did not 

have state percent urbanicity beyond the year 2010.    

 Source Variables Level 

1 COVID-19 Cannabis Survey Sharing of prepared 

cannabis and cannabis-

related paraphernalia; 

age; gender; education; 

state of residence 

Individual 

2 Kaiser Family Foundation’s (KFF) State 

COVID-19 Data and Policy Actions 

COVID-19 state policy 

(June, July, August 2020) 

Population 

3 Johns Hopkins University and Medicine 

COVID-19 Dashboard by the Center for 

Systems Science and Engineering 

 

COVID-19 infection 

prevalence 

Population 

4 United States Census State population; State 

percent urbanicity  

Population 

 

Ethics 

This study received institutional review board approval from the University of California, 

Los Angeles (IRB#20-001164). All participants received online informed consent. 

Variable Coding and Definitions 

The outcome of interest was respondent’s self-reported sharing of prepared cannabis and 

cannabis-related paraphernalia during the COVID-19 pandemic. Respondents used a Likert-scale 

to agree with the following question, “I shared joints, blunts, bongs, pipes, vaporizers, or vape 

pens used for cannabis (marijuana),” with answer choices being never, sometimes, about half the 

time, most of the time, and always. We dichotomized sharing of cannabis paraphernalia to no 
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sharing (never shared) and any sharing (sometimes, about half the time, most of the time, and 

always shared).  

The exposure of interest was state’s COVID-19 policy actions. We scored policies by 

strength using a standardized coding method ranging from 0 to 5 as suggested by Lane et al., and 

the CDC on stay-at-home orders.9,36 In short, a policy had a score of 5 if the mandate was very 

high (i.e. all actions prohibited) and 0 for no recommendations or rules implemented for that 

policy.36 The KFF State COVID-19 Data and Policy Actions data source had policy information 

on six policies for each US state. These policies included stay-at-home orders, non-essential 

business closures, large gather bans, restaurant limits, bar closures, and face covering 

requirements. For instance, stay-at-home order included statewide orders, new stay-at-home 

order, high-risk groups, rolled back to high-risk groups, lifted, and no state order. We coded 

statewide and new stay-at-home order as 5, high-risk groups and rolled back to high-risk groups 

as 4, and lifted or no state order as 0. Policies for non-essential business closures included: some 

non-essential businesses permitted to reopen, some non-essential businesses permitted to reopen 

with reduced capacity, new business closures or limits, all non-essential business to permitted to 

reopen with reduced capacity, all non-essential businesses permitted to reopen, and no state 

order. Policies for large gathering bans included all gatherings prohibited, >10 people prohibited, 

new limit on large gatherings in place, expanded to new limit below 25, expanded to new limit of 

25, expanded to new limit of 25 or fewer, expanded to new limit above 25, lifted, other, and no 

state order. Policies for restaurant limits included closed except for takeout/delivery, newly 

closed to dine-in services, new capacity limits, reopened to dine in service with limited capacity, 

limited dine-in service, reopened to dine-in service, and no state order. Policies for bar closures 

included closed, newly closed, new service limits, and reopened. And finally, policies for face 
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covering requirement included required for general public, required for certain employees; 

allows local officials to require for general public, required for certain employees, allows local 

officials to require for general public, and no state order. Detailed coding of state policies can be 

found in Appendix 4.A.1. For each month, we summed the values for each of the four specified 

policies for June (maximum score of 20), the six specified policies for July (maximum score of 

30), and the six specified policies for August (maximum score of 30).  

Confounding 

Variables believed to be confounders for this study encompassed population level and 

individual level variables that may affect the exposure (state’s COVID-19 political action) and 

the outcome (individual level sharing of prepared cannabis and cannabis-related paraphernalia). 

These variables included state’s cannabis regulatory status, state’s COVID-19 infection 

prevalence, state’s percent urbanicity, age, sex, and education.9 State’s cannabis regulatory status 

is hypothesized as a confounder as state’s legalization may be associated with state’s general 

policy (here COVID-19 specific policy). Second, it may be indirectly associated with sharing of 

cannabis through access to cannabis and cannabis use/prevalence in a state. State’s cannabis 

regulatory status was categorized as fully regulated for adult use, regulated for medical use only, 

and unregulated (CBD only or fully illegal).37 State’s COVID-19 infection prevalence is 

hypothesized as a confounder as infection prevalence may directly affect policies put in place 

and may effect sharing of cannabis given individuals risk perception toward or experience with 

COVID-19. COVID-19 infection prevalence was drawn from May 24, 2020, as this proceeds the 

dates used for state’s COVID-19 policy and the outcome (~June to August) thus minimizing 

issues of temporality. State’s COVID-19 infection prevalence was calculated per 100,000 

persons given the population size of that state and was kept continuous. State’s percent 
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urbanicity was hypothesized as a confounder as density may directly affect state’s COVID-19 

policy put in place and may affect (directly/indirectly) sharing through opportunities to share.2,9 

State’s percent urbanicity was drawn from the 2010 US Census and was kept continuous. 

Finally, individual respondent’s age, sex, and education may directly affect their sharing patterns 

and may be associated with COVID-19 state policy as a proxy for age, sex, and education 

distributions of the state. Age was recentered at the mean age and rescaled per 10-year increases. 

Education was dichotomized as high school or less or some college. Figure 4.1 graphically 

demonstrates these relationships in a directed acyclic graph. 

Statistical Analyses 

We calculated frequency distributions, mean/standard deviation, and median/interquartile 

range for demographic variables, policy and state level factors, and cannabis behaviors by 

overall and by sharing (no sharing and any sharing).  

Furthermore, we conducted unadjusted and adjusted logistic regression models for state’s 

COVID-19 policy score for June, July, and August separately. Model 1 was an unadjusted 

analysis of state’s COVID-19 policy on sharing of cannabis. Model 2 adjusted for state level 

factors: state’s cannabis regulatory status, state’s COVID-19 infection prevalence, and state’s 

percent urbanicity. Model 3 built off model 2 and included individual level variables (age, sex, 

and education). We rescaled scores for June, July, and August by 5-unit increases. 

Missing data on sharing of cannabis paraphernalia were minimal to none in our dataset so 

we conducted complete case analyses. All analyses were performed using SAS software Version 

9.4 of the SAS System for Windows (SAS Institute Inc., Cary, NC, USA). 
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4.4. Results 

Overall, there were 1,883 respondents in the survey of which, 975 reported using 

inhalation (joint/blunt/bong/pipe; vaporizing plant; and/or vaping oil/concentrates) as a mode of 

cannabis use and were included in this study. More specifically, 732 (75.08%) reported sharing 

of cannabis during the pandemic compared to 243 (24.92%) who reported no sharing of 

cannabis. The mean age of those reporting sharing of cannabis was 32.52 (standard deviation 

[SD] 7.89) compared to 35.51 (SD 12.18) for those reporting no sharing. Moreover, 66.08% of 

those reporting any sharing were male, 34.29% were from the South, and 78.01% reported higher 

than high school education. On the other hand, 61.73% of those reporting no sharing were male, 

52.26% were from the West, and 72.02% reported higher than high school education (Table 

4.1a).  

Every US state including the District of Columbia was represented in this study except 

for Wyoming. Figures 4.2 to 4.4 show COVID-19 policy scores by state for June, July, and 

August 2020. Overall, the median policy score for June was 11 (interquartile range [IQR] 8-15), 

the median policy score for July was 18 (IQR 13-22) and the median policy score for August was 

18 (IQR 14-21). Those reporting no sharing cannabis during the pandemic lived in states with a 

higher median COVID-19 state policy score for June, July, and August than those with any 

sharing. For instance, those reporting no sharing lived in states with a median June policy score 

of 13 (9-16) compared to 10 (8-15) for those reporting any sharing. Moreover, 60.08% of those 

reporting no sharing lived in states with fully regulated cannabis/CBD compared to 45.36% of 

those reporting any sharing (Table 4.1b).   
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In the unadjusted model for COVID-19 policy in June on sharing of paraphernalia, the 

odds of any sharing were 0.71 (95% confidence interval [CI] 2.34, 7.21) per every 5-unit 

increase in policy score. Similarly, the odds of any sharing given COVID-19 policy in July were 

0.76 (95% CI 0.68, 0.86) and 0.75 (95% CI 0.67, 0.85) given COVID-19 policy in August per 

every 5-unit increase in policy score. After adjusting for state’s cannabis regulation, COVID-19 

infection prevalence, state’s percent urbanicity, age, sex, and education, the odds of any sharing 

given COVID-19 state policy in June were 0.77 (95% CI 0.60, 0.97) per every 5-unit increase in 

score. Likewise, the odds of any sharing given COVID-19 policy in July and COVID-19 policy 

in August were 0.80 (95% CI 0.66, 0.96) and 0.82 (95% CI 0.67, 0.98) respectively, per every 5-

unit increase in score after controlling for state’s cannabis regulation, COVID-19 infection 

prevalence, state’s percent urbanicity, age, sex, and education (Table 4.2).  

4.5.  Discussion  

 Overall, individuals living in states with more stringent policies in response to COVID-

19 were less likely to share prepared cannabis and cannabis-related paraphernalia compared to 

those in states with less stringent COVID-19 state policies even after controlling for potential 

confounding. These findings were consistent for varying policies in June, July, and August 2020. 

Specifically, there were protective odds for sharing of cannabis per every 5-unit increase in 

policy score across these three specified time periods. Previous studies have looked at COVID-

19 state policies, masking, and stay-at-home orders on population movement and COVID-19 

infection rates in the population.9-11,36,38,39 However, there are limited studies evaluating COVID-

19 state policies on individual level behaviors. Findings from this study and previous studies 

showed similar results of stringent policy on reduction of COVID-19 infections and promotion 

of risk mitigating behaviors for COVID-19.9-11,36,38,39  
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Sharing of smoking paraphernalia for cannabis, tobacco, and crack cocaine have been 

shown to be risk factors for respiratory infections.16-26 Thus, any strategies to reduce or limit 

sharing, especially during a pandemic of a respiratory illness such as COVID-19, are important 

to identify. This study demonstrates that COVID-19 state policies were associated such 

individual sharing practices even though policy and messaging may not have been directed 

toward this. Second, this study highlights the need for strong, consistent, and uniformed policy 

and public health measures for actions across the US for COVID-19 and other transmissible 

diseases risk mitigation strategies. As the strength of policies increased, individuals were less 

likely to share prepared cannabis and cannabis-related paraphernalia with others.  

Further, this study expands on the literature for semi-individual study designs to estimate 

the association that population level exposures (such as policies) have on an individual level 

outcome. There have been limited studies that have used this study design, such as motorcycle 

helmet law studies and air pollution studies. 27-30 However, such a design provides a useful 

approach that is underutilized in epidemiology literature.  

Finally, this study applied a standardized method for coding of COVID-19 state policy. 

There is a large amount of heterogeneity in how COVID-19 state policy has been coded (binary 

coding, ordinal coding) and utilized in studies, which may limit inferences drawn between 

studies (i.e., given differences in measurement). Using Lane et al.’s suggested approach for 

coding allows for more uniform analyses of COVID-19 state policy moving forward.36   

Limitations 

There are several limitations in this study. First, the data comes from a non-representative 

convenience sample of those reporting cannabis/CBD use and may not be generalizable to all 
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those reporting cannabis/CBD use in the US population. Second, we used sharing of prepared 

cannabis and cannabis-related paraphernalia as a proxy for individual COVID-19 mitigation 

strategies and cannot make any conclusions about compliance with state COVID-19 policies 

such as masking. Third, there may be violations of independence in our exposure as one US 

state’s policies may influence that of another state with similar political agency.9 Fourth, there 

may be measurement error of our outcome (sharing of cannabis). The timeframes requested by 

the survey, sharing in past three months, may lead to recall in reporting. Social desirability bias 

may also be present given the nature of sensitive questions asked of our sample. However, the 

survey was anonymous which may limit this bias. Fifth, there may be differences in policy 

actions within states (counties/cities) that is not captured here. Finally, we only looked at one 

time period early on during the COVID-19 pandemic (June-August 2020) and may not make 

conclusions on lasting differences in sharing of cannabis by COVID-19 state policy. 

Additionally, there are limitations to a semi-individual study design such as sufficient control of 

confounding, measurement error, proxy control of exposure, and model specification as seen in 

other individual based epidemiological studies (cross-sectional, cohort, etc.).28  

Conclusion 

We found that sharing of prepared cannabis and cannabis-related paraphernalia was 

associated with strength of COVID-19 state policy. Those in states with more stringent COVID-

19 policies were less likely to share compared to those in states with less stringent policies. This 

study highlights the need for consistent, strong, and uniformed policy for COVID-19 and other 

transmissible diseases across the United States. Future studies should assess COVID-19 state 

policies on other individual behaviors such as masking, social distancing, and vaccinations for 
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COVID-19. Studies should also qualitatively evaluate how COVID-19 state policies influence 

individual level behaviors.  
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Table 4.1a- Frequency distribution of demographics overall and by non-medical cannabis use for those 

reporting no and any sharing of prepared cannabis and cannabis-related paraphernalia among national sample of 

those reporting non-medical cannabis use, August 2020 - September 2020  
 Overall Non-Medical Cannabis* 

   No Sharing Any Sharing 

  n (%) n (%) ** n (%) ** 

Total 1883 (100.0) 243 (24.92) 732 (75.08) 

Demographics    
Age, years    

Mean (Standard Deviation) 33.71 (8.77) 35.51 (12.18) 32.52 (7.89) 

Sex    
Female 666 (35.92) 90 (37.50) 238 (32.74) 

Male 1188 (64.08) 150 (62.50) 489 (67.26) 

Sexual orientation***    
Sexual minority 576 (31.22) 57 (23.85) 237 (32.78) 

Non-sexual minority 1269 (68.78) 182 (76.15) 486 (32.78) 

Race/Ethnicity    
Hispanic/Latino  511 (27.79) 48 (20.87) 238 (32.78) 

Non-Hispanic Asian 36 (1.96) 7 (3.04) 15 (2.07) 

Non-Hispanic Black 202 (10.98) 30 (13.04) 55 (7.58) 

Non-Hispanic American Indian or Alaska Native 51 (2.77) 2 (0.87) 12 (1.65) 

Non-Hispanic Native Hawaiian or Pacific Islander 17 (0.92) 1 (0.43) 4 (0.55) 

Non-Hispanic White 998 (54.27) 135 (58.70) 393 (54.13) 

Non-Hispanic Other**** 24 (1.31) 7 (3.04) 9 (1.24) 

Education    
Less than High School 160 (8.64) 15 (6.28) 76 (10.45) 

High school 215 (11.62) 49 (20.50) 80 (11.00) 

Some college credit, no degree 357 (19.29) 57 (23.85) 137 (18.84) 

Associates degree 530 (28.63) 33 (13.81) 210 (28.69) 

College graduate or higher 589 (31.82) 85 (35.56) 224 (30.81) 

Region    
West 709 (37.65) 127 (52.26) 244 (33.33) 

Midwest 221 (11.74) 28 (11.52) 90 (12.30) 

Northeast 335 (17.79) 42 (17.28) 147 (20.08) 

South 618 (32.82) 46 (18.93) 251 (34.29) 

*Sharing of cannabis paraphernalia is a sub-question asked only to those who reported using a mode of 

inhalation based on a check all that apply for smoking (joint/blunt/bong/pipe), vaporizing plant, vaping 

oil/concentrates, or wax/dab 

**May not add to 100% because of missing data 

***Sexual minority= Gay, lesbian, bisexual, queer, other; Non-sexual minority= Straight/heterosexual 

****Non-Hispanic Other= those who reported other race or two or more races 
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Table 4.1b- Frequency distribution of cannabis behavior by sharing of prepared cannabis and cannabis-

related paraphernalia among national sample of those reporting non-medical cannabis use, August 2020 - 

September 2020  

 Non-Medical Cannabis 

 No Sharing Any Sharing 

  n (%) * n (%) * 

Total 243 (100.0) 732 (100.0) 

Sharing prepared cannabis & cannabis related 

paraphernalia   
Sharing before COVID-19 pandemic   

No sharing 107 (46.12) 8 (1.15) 

Sometimes 80 (34.48) 324 (46.75) 

About half the time 18 (7.76) 160 (23.09) 

Most of the time 22 (9.48) 158 (22.80) 

Always 5 (2.16) 43 (6.20) 

Sharing during COVID-19 pandemic   
No sharing 243 (100.00) -- 

Sometimes -- 380 (51.91) 

About half the time -- 213 (29.10) 

Most of the time -- 109 (14.89) 

Always -- 30 (4.10) 

Frequency of non-medical cannabis use   
Frequency before COVID-19 pandemic   

No use 6 (2.47) 10 (1.37) 

Once or twice 33 (13.58) 164 (22.40) 

Monthly 62 (25.51) 173 (23.63) 

Weekly 63 (25.93) 249 (34.02) 

Daily or almost daily 79 (32.51) 136 (18.58) 

Frequency during COVID-19 pandemic   
No use -- -- 

Once or twice 26 (10.70) 126 (17.21) 

Monthly 47 (19.34) 186 (25.82) 

Weekly 65 (26.75) 271 (37.02) 

Daily or almost daily 105 (43.21) 146 (19.95) 

Mode of non-medical cannabis use**   
Most reported mode of use before COVID-19 pandemic   

Inhalation 220 (92.83) 661 (91.55) 

Non-inhalation 7 (2.95) 31 (4.29) 

Other 10 (4.22) 30 (4.16) 

Most reported mode of use during COVID-19 pandemic   
Inhalation 219 (90.12) 676 (92.35) 

Non-inhalation 9 (3.70) 25 (3.42) 

Other 15 (6.17) 31 (4.23) 

*May not add to 100% because of missing data 

**Inhalation= Smoking (joint/blunt/bong/pipe), vaporizing plant, vaping oil/concentrates, wax/dab;  

Non-inhalation= Edibles, other oral products (example: pill, tincture, beverage);  

Other= Other 
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Table 4.1c- Frequency distribution of policy, percent urbanicity, and COVID-19 cases by sharing of 

prepared cannabis and cannabis-related paraphernalia among national sample of those reporting non-

medical cannabis use, August 2020 - September 2020  

 Non-Medical Cannabis 

 No Sharing Any Sharing 

  n (%) n (%) 

Policy Level Factors   
COVID-19 Policy June   

Median (IQR) 13 (9-16) 10 (8-15) 

COVID-19 Policy July   
Median (IQR) 18 (16-26) 17 (12-21) 

COVID-19 Policy August   
Median (IQR) 19 (17-26) 18 (13-21) 

State's Legality    
Fully Regulated 146 (60.08) 332 (45.36) 

Medical Only 59 (24.28) 216 (29.51) 

CBD Only 35 (14.40) 177 (24.18) 

Unregulated 3 (1.23) 7 (0.96) 

State Percent Urban   
Median (IQR) 87.87 (81.03-94.95) 87.20 (75.07-91.97) 

COVID-19 Prevalence    
Infection per 100,000 persons, Median (IQR) 240.96 (240.96-447.78) 257.33 (236.17-542.59) 

Deaths per 100,000 persons, Median (IQR) 9.37 (9.37-23.07) 10.97 (9.37-37.90) 

Abbreviations. IQR= interquartile range; CBD= Cannabidiol 

 

Table 4.2. Unadjusted and adjusted logistic regression for sharing of prepared cannabis and cannabis-

related paraphernalia during the COVID-19 pandemic among a national sample of those reporting non-

medical cannabis use, August 2020 - September 2020  

  n  OR (95% CI) 

COVID-19 Policy June   
Model 1  975 0.71 (0.60, 0.83) 

Model 2 975 0.75 (0.59, 0.95) 

Model 3 960 0.77 (0.60, 0.97) 

COVID-19 Policy July   
Model 1  975 0.76 (0.68, 0.86) 

Model 2 975 0.80 (0.67, 0.96) 

Model 3 960 0.80 (0.66, 0.96) 

COVID-19 Policy August   
Model 1  975 0.75 (0.67, 0.85) 

Model 2 975 0.81 (0.67, 0.97) 

Model 3 960 0.81 (0.67, 0.98) 

Abbreviations. OR= odds ratio; CI= confidence interval 

*Logistic regression models of sharing prepared cannabis and cannabis-related paraphernalia during the 

COVID-19 pandemic; modeling odds of any sharing to no sharing per every 5 unit increase in COVID-19 

state policy  

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model controlling for state cannabis regulation status, COVID-19 infection prevalence, 

and state's percent urbanicity 

Model 3: Adjusted model controlling for state cannabis regulation status, COVID-19 infection prevalence, 

state’s percent urbanicity, sex, age, and education 
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Table Supplement 4.1. Unadjusted and adjusted logistic regression for sharing of prepared cannabis and cannabis-related paraphernalia during the COVID-

19 pandemic among a national sample of those reporting non-medical cannabis use, August 2020 - September 2020  

  June Policy Score * July Policy Score * August Policy Score * 

  Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 Model 1 Model 2 Model 3 

  
OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

OR  

(95% CI) 

Exposure             

Policy Score 
0.71  

(0.60, 0.83) 

0.75  

(0.59, 0.95) 

0.77  

(0.60, 0.97) 

0.76  

(0.68, 0.86) 

0.80  

(0.67, 0.96) 

0.80  

(0.66, 0.96) 

0.75  

(0.67, 0.85) 

0.81  

(0.67, 0.97) 

0.81  

(0.67, 0.98) 

Policy level factors             

State's Cannabis 

Regulation Status  
            

Medical Only 
 1.14  

(0.75, 1.74) 

1.06  

(0.69, 1.63) 
  

1.10  

(0.71, 1.70) 

1.00  

(0.64, 1.57) 
 1.14  

(0.74, 1.75) 

1.05  

(0.68, 1.62) 

CBD 

Only/Unregulated 
 1.48  

(0.89, 2.45) 

1.33  

(0.79, 2.24) 
  

1.46  

(0.88, 2.42) 

1.31  

(0.78, 2.19) 
 1.50 

(0.90, 2.48) 

1.34  

(0.80, 2.24) 

Fully Regulated 

(ref) 
 -- --   -- --  -- -- 

COVID-19 infection 

prevalence per 

100,000 persons** 

 1.04  

(1.00, 1.07) 

1.04 

(1.00, 1.08) 
  

1.02  

(0.99, 1.06) 

1.03  

(0.99, 1.06) 
 1.02  

(0.98, 1.05) 

1.02  

(0.99, 1.06) 

State Percent Urban 
 1.00  

(0.98, 1.01) 

1.00  

(0.98, 1.01) 
  

1.00  

(0.99, 1.02) 

1.00  

(0.99, 1.02) 
 1.00  

(0.99, 1.02) 

1.00  

(0.98, 1.02) 

Demographics            
 

Age ***   0.74  

(0.64, 0.86) 
   0.74  

(0.64, 0.86) 
  0.74  

(0.64, 0.86) 

Sex            
 

Female   0.83  

(0.61, 1.14)    

0.84  

(0.61, 1.14) 
  0.83  

(0.61, 1.14) 

Male (ref)   --    
--   -- 

Education            
 

High School or 

Less   

0.73  

(0.51, 1.04)    

0.73  

(0.51, 1.04)   

0.73  

(0.51, 1.04) 

Some college or 

higher (ref)                   

Abbreviations. OR= odds ratio; CI= confidence interval; CBD= cannabidiol  

* Logistic regression models of sharing of prepared cannabis and cannabis-related paraphernalia during the COVID-19 pandemic; modeling odds of any 

sharing to no sharing per every 5 unit increase in COVID-19 state policy  

** COVID-19 infection prevalence on May 24, 2020, per 100,000 persons rescaled to every 100-unit increase 
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*** Age recentered at mean age 33 years and rescaled per every 10-year increase 

Model 1: Unadjusted logistic regression 

Model 2: Adjusted model controlling for state cannabis regulation status, COVID-19 infection prevalence, and state's percent urbanicity 

Model 3: Adjusted model controlling for state cannabis regulation status, COVID-19 infection prevalence, state’s percent urbanicity, sex, age, and education 
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Table Supplement 4.2. COVID-19 Policy, State Percent Urban, Cannabis State Regulation, and COVID-19 Infection per 100,000 persons by US State  

State 

COVID-19 

Policy Score 

June* 

COVID-19 

Policy Score 

July** 

COVID-19 

Policy Score 

August** 

State Percent 

Urban 

Cannabis 

Regulation 

COVID-19 Infection 

Prevalence as of May 24*** 

Alabama 2 6 7 59.04 Unregulated 292.1 

Alaska 0 4 4 66.02 Fully Regulated 55.77 

Arizona 5 18 18 89.81 Medical Only 229 

Arkansas 6 7 8 56.16 Medical Only 196.64 

California 16 26 26 94.95 Fully Regulated 240.96 

Colorado 13 22 19 86.15 Fully Regulated 418.69 

Connecticut 9 18 18 87.99 Medical Only 1122.26 

Delaware 9 18 17 83.3 Medical Only 889.84 

District of Columbia 9 18 18 100 Fully Regulated 1176.14 

Florida 6 14 14 91.16 Medical Only 236.17 

Georgia 13 10 10 75.07 Unregulated 400.51 

Hawaii 15 16 11 91.93 Medical Only 44.18 

Idaho 7 5 5 70.58 Unregulated 142.79 

Illinois 10 13 13 88.49 Fully Regulated 860.91 

Indiana 8 11 12 72.44 Unregulated 462.4 

Iowa 8 6 6 64.02 Unregulated 540.72 

Kansas 6 5 5 74.2 Unregulated 306.48 

Kentucky 10 14 20 58.38 Unregulated 190.22 

Louisiana 9 13 19 73.19 Medical Only 798 

Maine 14 24 19 38.66 Fully Regulated 150.84 

Maryland 9 14 11 87.2 Medical Only 749.74 

Massachusetts 15 21 21 91.97 Fully Regulated 1318.29 

Michigan 10 19 20 74.57 Fully Regulated 542.59 

Minnesota 10 14 15 73.27 Medical Only 360.52 

Mississippi 8 12 17 49.35 Unregulated 447.78 

Missouri 2 0 0 70.44 Medical Only 197.48 

Montana 7 7 12 55.89 Medical Only 44.18 

Nebraska 6 10 10 73.13 Unregulated 618.61 

Nevada 14 18 13 94.2 Fully Regulated 253.85 

New Hampshire 14 10 10 60.3 Medical Only 301.19 

New Jersey 15 18 19 94.68 Medical Only 1662.2 

New Mexico 15 23 18 77.43 Medical Only 327.88 

New York 15 18 17 87.87 Medical Only 1789.57 

North Carolina 9 19 19 66.09 Unregulated 223.82 

North Dakota 0 0 0 59.9 Medical Only 310.36 
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Ohio 9 10 15 77.92 Medical Only 270.44 

Oklahoma 13 6 6 66.24 Medical Only 152.47 

Oregon 12 16 19 81.03 Fully Regulated 92.68 

Pennsylvania 11 12 18 78.66 Medical Only 548.09 

Rhode Island 9 14 14 90.73 Medical Only 1281.69 

South Carolina 7 4 14 66.33 Unregulated 197.25 

South Dakota 0 0 0 56.65 Unregulated 514.62 

Tennessee 2 6 6 66.39 Unregulated 291.01 

Texas 8 19 19 84.7 Unregulated 192.01 

Utah 2 6 6 90.58 Medical Only 256.51 

Vermont 14 13 14 38.9 Fully Regulated 148.66 

Virginia 14 14 14 75.45 Unregulated 419.91 

Washington 8 17 17 84.05 Fully Regulated 257.33 

West Virginia 9 13 14 48.72 Medical Only 98.06 

Wisconsin 0 0 5 70.15 Unregulated 259.21 

Wyoming 3 6 6 64.76 Unregulated 145.27 

*COVID-19 Policy is a calculated form a score that ranges from 0-20 

**COVID-19 Policy is a calculated form a score that ranges from 0-30 

***COVID-19 infection and death prevalence are state population level prevalence's per 100,000 persons 
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Appendix 4.A1. Standardized COVID-19 policy score coding by policy type  

 Score    
Policy 5 4 3 2 1 0 

Stay at home order •Statewide 

•New stay at 

home order 

•High-risk groups 

•Rolled back to high-risk 

groups 

      •Lifted 

•No state policy 

Non-essential business 

closures 

  •Some non-essential 

businesses permitted to 

reopen 

•Some non-essential 

business permitted to 

reopen with reduced 

capacity 

•New business closures 

or limits 

•All non-essential 

businesses 

permitted to 

reopen with 

reduced capacity 

  •All non-essential 

businesses 

permitted to 

reopen 

•No state policy 

Large gathering ban   •All gatherings prohibited •>10 people prohibited 

•Expanded to new limit 

below 25 

•Expanded to new limit 

of 25 

•Expanded to new limit 

of 25 or fewer 

•New limit on large 

gatherings in place 

•Expanded to 

new limit above 

25 

  •Lifted 

•Other 

•No state policy  

Restaurant limits   •Closed except for 

takeout/delivery 

•Newly closed to dine-in 

service 

•Reopened to dine-in 

service with capacity 

limits 

•Limited dine-in service 

•New capacity limits 

•New service limits 

    •Reopened to 

dine-in service 

•No state policy 

Bar closures •Closed 

•Newly closed 

•New service limits       •Reopened 

•No state policy 

Face covering 

requirement 

•Required for 

general public 

•Required for certain 

employees; Allows local 

officials to require for 

general public 

•Required for certain 

employees 

•Allows local officials to 

require for general public 

      •No state policy 
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Figure 4.1. Directed acyclic graph of COVID-19 state policy and sharing of prepared cannabis and 

cannabis-related paraphernalia 
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Figure 4.2. COVID-19 State Policy Score by US State, June 2020 
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Figure 4.3. COVID-19 State Policy Score by US State, July 2020 
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Figure 4.4. COVID-19 State Policy Score by US State, August 2020 
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5. Chapter 5. Concluding Remarks 

 

The COVID-19 pandemic has and continues to play a major role in the United States 

with over 78 million COVID-19 infections and over 900,000 COVID-19-related deaths reported 

as of March 2022.1 However, the pandemic and related policy interventions such as social 

distancing, closure of spaces for gathering, and stay-at-home orders may have had varying 

economic, health, and social effects across different populations such as LGBTQ and other SM 

populations, an already vulnerable, marginalized, and stigmatized group with even larger 

disparities among racially marginalized communites.2,3 Moreover, cannabis use continues to rise 

in the United States with about 46% of the US population (age >12) reported past year cannabis 

use in 2019.4 Thus, it is important to assess the current landscape of cannabis use and cannabis 

behaviors such as sharing of prepared cannabis and cannabis-related paraphernalia during the 

COVID-19 pandemic.  

 This dissertation presents several findings that can inform public health policy and future 

research. First, Chapter 2 found an overall decrease in sharing of prepared cannabis and 

cannabis-related paraphernalia during the pandemic across all levels of sharing with the largest 

decreases observed among those reporting a higher frequency of sharing before the pandemic 

(always, most of the time, and about half the time). Moreover, sharing of cannabis between the 

two time periods varied differently by sex and frequency of cannabis use before the pandemic. 

Sharing of prepared cannabis and cannabis-related paraphernalia may be a risk factor for 

COVID-19 infection as demonstrated in previous studies for cannabis, tobacco, and crack 

cocaine use with other for respiratory infections.5-15 6,7  
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Second, Chapter 3 presents findings on frequency of non-medical cannabis use and 

sharing of prepared cannabis and cannabis-related paraphernalia during the COVID-19 pandemic 

among SM and non-SM individuals. Overall non-medical cannabis use was high in our study 

population, with similar increases in frequency of use during the pandemic across SM and non-

SM groups. However, SM respondents were less likely to use cannabis daily/weekly during the 

pandemic compared to non-SM respondents, expanding the context of previous literature. 

Previous studies have only looked at any cannabis use (yes/no) with minimal literature 

examining the characteristics of cannabis use behaviors, particularly among those who report 

some level of cannabis use. Thus, findings from this study warrants the need to assess frequency 

of cannabis use between SM and non-SM individuals rather than just “yes or no” cannabis use.  

On the other hand, we found that SM respondents were more likely to share cannabis during the 

pandemic compared to non-SM respondents. Moreover, this study demonstrated that sharing of 

prepared cannabis and cannabis-related paraphernalia was high for both SM and non-SM.  

Third, Chapter 4 showed that individuals in states with more stringent COVID-19 

policies were less likely to share compared to those in states with less stringent policies. These 

findings demonstrates that COVID-19 state policies were associated with individual behaviors 

such individual sharing practices even though policy and messaging may not have been directed 

toward this. This study highlights the need for consistent, strong, and uniformed policy for 

COVID-19 and other transmissible diseases across the United States. Further, this study expands 

on the literature for semi-individual study designs to estimate the association that population 

level exposures (such as policies) have on an individual level outcome. There have been limited 

studies that have used this study design, such as motorcycle helmet law studies and air pollution 

studies. 16-19 However, such a design provides a useful approach that is underutilized in 
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epidemiology literature. Finally, this study applied a standardized method for coding of COVID-

19 state policy. There is a large amount of heterogeneity in how COVID-19 state policy has been 

coded (binary coding, ordinal coding) and utilized in studies, which may limit inferences drawn 

between studies (i.e., given differences in measurement). Using Lane et al.’s suggested approach 

for coding allows for more uniform analyses of COVID-19 state policy moving forward.20   

In conclusion, these studies highlight the association of the COVID-19 pandemic and 

related state policy on sharing of prepared cannabis and cannabis-related paraphernalia. 

However, we must note that we do not know with whom sharing was occurring or what 

individual adherence to COVID-19 preventions were such as staying at home. Thus, it is not 

possible to evaluate the respondent’s true risk of COVID-19 infection or the effect that sharing 

of cannabis has on COVID-19 infection prevention. However, proper public health messaging 

around sharing of prepared cannabis and cannabis related-paraphernalia during future resurgence 

of COVID-19 and other respiratory infections may still provide benefit in promoting risk 

mitigation strategies toward COVID-19 infection among those who use cannabis. 
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