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Abstract

Objective: Cannabis policies are rapidly evolving in the US. This study’s purpose was to 

examine relationships between cannabis harm perceptions, substance use, and demographic 

characteristics on attitudes toward cannabis policies.

Participants: Participants were 619 undergraduate students in a Mid-Atlantic state where 

cannabis use was illegal.

Methods: In 2016, participants completed a cross-sectional survey. Multinomial logistic 

regressions tested associations between attitudes toward cannabis policies (recreational cannabis 

use, use in private, or public) while controlling for harm perceptions, substance use, and 

demographics.

Results: The majority (64%) of participants supported recreational cannabis legalization, while 

78% supported private and 29% supported public use. Perceiving cannabis as less harmful and 

current cannabis use were positively associated with supporting all three cannabis policies.

Conclusions: Results highlight diversity of young adults’ opinions regarding specific cannabis 

policies and underscore relationships between cannabis use behaviors, harm perceptions, and 

support for legalization that may inform policy making and prevention efforts.
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Introduction

Cannabis policies are rapidly evolving in the United States (US). The federal government 

maintains an illegal stance on cannabis, meaning the use, possession, cultivation, and 

distribution is illegal for anyone of any age. However, since 1996, thirty-two US states 

and Washington, DC have legalized cannabis for medicinal purposes as of fall 2018, wherein 

people with qualifying medical ailments can possess and use cannabis.1 Further, since 2012, 
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ten US states and Washington, DC have legalized cannabis for recreational purposes as 

of November 2018.1 Policies which legalize the use of cannabis for recreational purposes 

allow the possession and use of cannabis for anyone over the age of 21.2 Additionally, over 

the past four decades, twenty-two US states have decriminalized cannabis,3 resulting in a 

minor offense for the possession of cannabis as opposed to a misdemeanor or felony. These 

shifts in US state cannabis policies are occurring due to myriad factors including changes in 

cannabis use behavior, harm perceptions, and public opinion regarding cannabis use.

According to data from the 2016 US National Survey on Drug Use and Health (NSDUH), 

past month cannabis use among adults (aged 18 and older) was 8.4% in 2015, which 

increased to 9.1% in 2016.4 Young adults aged 18–25 used cannabis more than any other 

age group with past month cannabis use estimates increasing slightly from 19.8% in 2015 

to 20.8% in 2016.4 This increase in cannabis use coincides with decreased harm perceptions 

of cannabis.4–7 Findings from the Monitoring the Future study, a nationally representative 

survey of US adolescents in grades 8–12, indicated that between 1975 and 1979, perceived 

risk of regular cannabis use decreased while past year cannabis use increased and between 

1980 and 1992, perceived risk of regular cannabis use increased and past year cannabis 

use decreased.5 More recent nationally representative data support a negative relationship 

between cannabis use patterns and harm perceptions among people aged 12 and older 

between 2012 and 2014.6 Results from a cross-sectional survey of 10,000 US young adults 

indicated that past 30-day cannabis use significantly predicted more favorable perceptions 

about cannabis.7 In sum, previous research has indicated a relationship between frequency 

of cannabis use and cannabis harm perceptions, such that when cannabis use increased, 

cannabis was perceived as less harmful.4–7

Along with this overall increase in cannabis use, support for the legalization of cannabis for 

recreational purposes increased from 31% in 2000 to 60% in 2016, according to a Gallup, 

Inc. poll conducted among US adults.8 In this same sample, over three-quarters of young 

adults (77%) were supportive of recreational cannabis use.8 Results from other studies 

of cannabis policy attitudes suggested wide approval for legalization among young adults 

despite their differences in US cannabis policy environments (e.g., living in an illegal policy 

environment vs. a legalized policy environment)9,10 and cannabis use status.11 Support for 

cannabis legalization is growing in the US, while beliefs and attitudes about cannabis are 

becoming more favorable, and cannabis use is increasing among young adults.

Although previous published work has addressed general opinions (legal vs. illegal) about 

cannabis legalization among young adults,11 no known studies explore perceptions of 

cannabis use in public (e.g., hotels, banks, parks, city sidewalks) or private spaces (e.g., 

in cars, homes, backyards). This is particularly relevant to the current cannabis policy 

landscape as state policies on the legalization of cannabis for medicinal or recreational 

purposes primarily specify that cannabis may only be used privately, but there is some 

indication of pressure from industry and other sources to allow for cannabis use exceptions 

for specific indoor or public (i.e., “business”) settings.12 For example, in Denver, CO, 

Measure 300 (approved in 2016) allows for recreational cannabis use (including smoking 

and vaping) in approved “designated consumption areas” within existing businesses or as 

part of a “special event”.13 Considering most cannabis policies for recreational use in the US 
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have been passed by public ballot measures (excluding Vermont14), research to understand 

correlates of positive and negative attitudes towards public and private cannabis use may be 

useful in understanding changes in cannabis policy.

Cannabis use is increasing in the US and public opinion and harm perceptions regarding 

cannabis use have become more positive.4–7 These changes have been associated with 

implementation of less restrictive cannabis policies.15 Missing from the literature has 

been direct measurement of attitudes toward specific cannabis policies (beyond legal vs. 

illegal) and their correlates, especially among young adults. The purpose of this study 

was to examine relationships between cannabis harm perceptions, substance use (cannabis, 

tobacco, and alcohol), and demographic characteristics on attitudes of specific cannabis 

policies among young adult undergraduates, a population at high risk for cannabis use. We 

hypothesized that cannabis use and low perceptions of cannabis harm would be associated 

with policies in favor of cannabis legalization.

Methods

Study design and participants

During the 2016 fall semester, undergraduate students were recruited to participate via the 

university’s online research management system (SONA) at a mid-Atlantic US university 

(Virginia) where recreational cannabis use in any form was illegal. SONA is an online 

research study system developed specifically for administering research studies which 

recruit undergraduate students (https://www.sona-systems.com/default.aspx). SONA allows 

researchers to post their research studies to the website, and undergraduate students can 

sign up to participate. This study was deemed exempt by the university’s institutional 

review board due to the scope of measures and method of data collection that never linked 

survey responses to participant names. Inclusion criteria included current enrollment as 

an undergraduate student and at least 18 years old. Participants signed up for the study 

on SONA and clicked on a link which directed them to the study survey webpage. After 

viewing study information and confirming eligibility, participants completed all measures. 

After, participants were directed to a separate webpage that was not linked to the survey to 

leave their name/contact information to receive research credit as compensation. A total of 

687 participants were eligible to complete the survey, yet 68 participants did not complete 

the survey in its entirety and were subsequently removed from the dataset. Of the 68 

cases that were removed from the final dataset, 41 had no data at all and 27 had some 

demographic data. Of the cases with some demographic data (for age n = 27; for gender 

n = 25; for grades n = 21), most were 19 years or older (55.6%), had grades of mostly 

B’s or lower (76.2%), and most identified as non-Hispanic White (40.7%), followed by 

non-Hispanic Black (33.3%), Asian (14.8%), and Hispanic/Other (11.1%). There were no 

unadjusted differences in these sample characteristics between participants with complete 

and incomplete data. The final sample included 619 participants with complete data.

Measures

Attitudes towards cannabis policy.—Three questions were asked about attitudes 

towards cannabis policy including the legalization of recreational cannabis use specifically 
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as well as policy toward general cannabis use (not specified as recreational or medicinal) 

in private and public settings.16 These questions have been used in at least one previous 

study (16), and the first question was adapted for the current study to clarify that the question 

does not ask about medical marijuana. The first question asked “[T]here has been a great 

deal of public debate about whether marijuana use should be legal. Not counting ‘medical 

marijuana’ (with a doctor’s prescription), which of the following policies would you favor?” 

The response options included “Using marijuana should be entirely legal”, “It should be a 

minor violation – like a parking ticket – but not a crime”, “It should be a crime”, and “Don’t 

know”.16 Support for policy prohibiting cannabis use in private and public settings was 

measured by asking “Do you think that people (who are 18 or older) should be prohibited by 

law from doing each of the following?”: “Smoking marijuana (pot, weed) in private?” and 

“Smoking marijuana in public places?”16 Response options included “No”, “Not Sure”, and 

“Yes”. Responding “No” was characterized as supporting either private or public cannabis 

use.

Perceived harm of cannabis.—Each participant was asked “How harmful do you think 

that the following products are to your health?” for six different methods of cannabis 

use with a 7-point anchored Likert scale from “Not harmful at all” (1) to “Extremely 

harmful” (7) including a “Don’t know” option (8) that was set to missing. This measure was 

adapted from a previous study (7) to probe for harm perceptions of more types of cannabis 

administration methods. A dichotomous perceived harm variable (low/high) was created by 

combining the response options from the three combustible marijuana products assessed, 

“Marijuana joint”, “Marijuana used in a bowl or pipe”, and “Marijuana used in a bong or 

waterpipe”, as combustible use of marijuana is the most popular mechanism of use across 

studies.7 The Cronbach’s alpha for these three items was 0.97. If a participant selected 

“Somewhat harmful” (5), “Very harmful” (6), or “Extremely harmful” (7) for any of these 

three products, they were considered to have high perceived harm of cannabis use.

Current substance use.—Lifetime (yes/no), past 12-month (number of days), past 30­

day (number of days) of cannabis was assessed by adapting questions from the Monitoring 

the Future questionnaire17 and the NSDUH.18 Participants who said “Yes” to ever, even 

once, using marijuana or hashish and had used marijuana at least one day in the last 12 

months were asked “On how many days have you used marijuana (grass, pot, weed) or 

hashish (hash, hash oil) during the last 30 days?” Students who responded with at least 

one day to this question were considered to be current, or past 30-day, cannabis users.5 

Lifetime (yes/no) and past 30-day alcohol use was determined by adapting questions from 

the NSDUH.18 Among those who reported ever alcohol use, participants were asked “Have 

you had any type of alcoholic beverage in the past 30 days?” Participants who responded 

with “Yes” were current alcohol users.4 Similarly, lifetime and past 30-day use of various 

tobacco products including cigarette smoking was assessed using items from another young 

adult-focused cohort study (Truth Initiative Young Adult Cohort).19,20 Among those who 

reported ever cigarette smoking, participants who responded that they had smoked cigarettes 

in the past 30 days (“even one puff”) were considered current cigarette users.20
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Demographics.—Four demographic variables (age, gender, race/ethnicity, and school 

grades) were also collected. Age (asked in years) was dichotomized as a median split to 

represent those aged “18” and “19 or older”. Gender was defined as “Male” or “Female”. 

Race/ethnicity was probed using two items “How would you describe your racial or ethnic 

background?” (White or European-American; Black, Afro-Caribbean, or African American; 

Asian American; American Indian or Alaska Native; Native Hawaiian or Other Pacific 

Islander; Middle Eastern or Arab American; Multiracial; and Other) and “Do you consider 

yourself Hispanic/Latino(a)?” (Yes, No). Responses were then categorized as non-Hispanic 

White, non-Hispanic Black, Asian, and Hispanic/Other. All students were asked “During the 

past 12 months, how would you describe your grades in school?” (“Mostly A’s”, “Mostly 

B’s”, “Mostly C’s”, “Mostly D’s”, “Mostly F’s” “None of these grades”, “Not Sure”;21). 

Due to the distribution of responses, grades were dichotomized as “Mostly A’s” and “Mostly 

B’s or lower” (responses of “None of these grades” and “Not Sure” were set to missing).22

Statistical analysis

Univariate analyses were used to describe the overall sample. Pearson’s chi-square 

test examined unadjusted associations between attitudes towards cannabis policy items 

and perceived harm of cannabis use, current cannabis, alcohol, and cigarette use, and 

demographics. Three multinomial logistic regression models tested associations between 

attitudes toward cannabis policy: 1) recreational cannabis use (legal, minor violation, crime, 

don’t know), 2) cannabis use in private (support, not sure, oppose), and 3) cannabis 

use in public (support, not sure, oppose) and perceived harm of cannabis use while 

controlling for current cannabis, alcohol, and cigarette use, and demographics. Regardless 

of unadjusted association results, all variables were included in the regression models due 

to their relevancy to the research question. From these regression models, adjusted relative 

risk ratios were converted to predicted probabilities to ease interpretation. Analyses were 

conducted using Stata 12.0 (College Station, Texas, USA).

Results

Sample characteristics

In terms of attitudes toward recreational cannabis use, 64.3% percent of undergraduate 

students in this sample favored legalization of cannabis, while 23.2% thought cannabis 

use should be a minor violation and 4.4% a major crime. The majority of respondents 

(78.2%) supported private cannabis use, while only 29.4% supported public cannabis use 

(unspecified for recreational or medicinal purposes). In the past 30 days, 50.3% had used 

cannabis, 84.4% consumed alcohol, and 19.4% smoked cigarettes. Approximately forty­

eight percent of the sample were at least 19 years of age, 73.5% were female, and 68.6% 

earned Mostly B’s or lower grades. For race/ethnicity, 45.2% of the sample identified as 

non-Hispanic White, 25.7% non-Hispanic Black, 12.9% Asian, and 16.2% Hispanic/Other.

Unadjusted associations of cannabis policy attitudes, cannabis harm perceptions, current 
substance use and demographics

Table 1 displays bivariate associations for all measures for each cannabis policy attitude 

assessed. Cannabis harm perceptions was associated with all three cannabis policy attitude 
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items. Overall, those in favor of legalizing recreational use as well as using cannabis in 

private and in public spaces had lower harm perceptions (p<0.01, each). Current cannabis 

use status was also significantly associated with all three policy attitude items indicating 

current users were more likely to support less restrictive cannabis use policies (p<0.01, 

each). Current cigarette smoking was also significantly associated with two policy attitude 

items indicating current cigarette smokers had greater support for recreational and public 

cannabis use policies (p<0.05, each). Significant associations were also found for gender 

(p=0.04) and race/ethnicity (p=0.01) and recreational cannabis use policies, as well as 

between race/ethnicity and private cannabis use policy (p<0.01) and grades and public 

cannabis use policy (p=0.02). No significant associations with cannabis policy attitudes were 

observed for current alcohol use and age.

Adjusted associations of cannabis policy attitudes, cannabis harm perceptions, current 
substance use and demographics

Predicted probabilities estimated from the multinomial logistic regression coefficients 

for each cannabis policy attitude item that are adjusted for current substance use and 

demographics are displayed in Table 2. Adjusted correlates of attitudes towards legalizing 

recreational cannabis use are presented first, followed by legalizing cannabis use in private, 

and in public. Relative to low perceived harm of cannabis, high perceived harm was 

associated with a significantly lower probability of favoring of legalizing recreational 

cannabis use (−27.2 percentage points [PP], 95% CI −34.1, −20.2), yet significantly greater 

probability of supporting recreational cannabis use as minor violation (16.0 PP, 95% CI 8.7, 

23.3), as a crime (5.8 PP, 95% CI 2.0, 9.5), and being unsure (5.5, 95% CI 1.7, 9.2 PP). For 

private cannabis use, students with high perceived harm of cannabis were significantly less 

likely to support private cannabis use (−15.7 PP, 95% CI −22.1, −9.2) and significantly more 

likely to be not sure about prohibiting private use policies (11.2 PP, 95% CI 6.2, 16.1). For 

public cannabis use, students with high perceived harm of cannabis were significantly less 

likely to support public use (−13.1 PP, 95% CI −23.7, −2.5) and significantly more likely 

to oppose public use (14.1 PP, 95% CI 4.8, 23.5). Students who currently used cannabis 

were significantly more likely to favor legalizing recreational cannabis use (13.3 PP, 95% 

CI 5.4, 21.3) and less likely to not know which recreational cannabis policy to support 

(−7.1 PP, 95% CI −12.6, −1.6). Current cannabis users also were significantly more likely to 

support private cannabis use (8.0 PP, 95% CI 1.0, 14.9); in addition, these individuals were 

significantly more likely to indicate “not sure” (10.2 PP, 95% CI 1.2, 19.3) and less likely to 

oppose public cannabis use (−13.2 PP, 95% CI −21.8, −4.5). Demographic results indicated 

that individuals who were 19 years or older were significantly more likely to oppose private 

cannabis use (6.1 PP, 95% CI 1.0, 11.2), and individuals who identified as Asian were 

significantly more likely to be not sure about prohibiting private cannabis use (8.5 PP, 95% 

CI 0.1, 17.0). Students with Mostly B’s or lower grades were significantly more likely to 

support public cannabis use (8.7 PP, 95% CI 0.1, 17.4).

Discussion

This is the first known study that details young adult attitudes regarding a variety of 

cannabis policy measures and associated harm perceptions, substance use behaviors, and 
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demographic characteristics. As cannabis polices continue to evolve and young adults 

use cannabis at high rates, identifying correlates of cannabis policy attitudes among 

young adults can help guide future policy in this area as well as potentially inform our 

understanding of voting/ballot behavior. Using a convenience university-based sample in a 

mid-Atlantic US state with restrictive cannabis policies, we determined that the majority of 

young adults supported recreational cannabis legalization (64%) and private cannabis use 

(78%), while only 29% supported public cannabis use regardless of recreational/medicinal 

use status. Consistent with our hypothesis, lower levels of perceived harm of cannabis 

and past 30-day (current) cannabis use were associated with supporting all three cannabis 

policies (recreational legalization, private use, and public use).

Interestingly, support for legalizing recreational cannabis use in the current study was higher 

than has been reported in previous studies of adults aged 18–35 (35%)11 and adolescents 

(33%).16 Our adjusted results indicated that students who currently used cannabis were 

more likely to favor legalizing recreational cannabis use and private cannabis use compared 

to non-current cannabis users, while no significant association was observed for attitudes 

favoring public cannabis use. These findings are consistent with results from a 2017 study 

on young adults’ attitudes of cannabis legalization, which found an increased likelihood to 

support cannabis legalization among current cannabis users compared to non-users.11 The 

current study also indicated the sample had a higher prevalence of past month alcohol use 

(84.4%) compared to nationally representative samples of young adults in 2017 (56.3%).23 

The high prevalence of past month alcohol use in the current sample may have resulted 

in no differences seen in alcohol use across the three attitudes towards cannabis policies. 

Past 30-day cigarette use was associated with favoring recreational cannabis legalization and 

public cannabis use, which could be attributed to nearly a third of cannabis users were also 

cigarette smokers (30%). However, these associations were no longer statistically significant 

when controlling for other variables. These results indicate that current cannabis use may be 

a better predictor of cannabis policy attitudes among young adults compared to alcohol and 

cigarette smoking.

Over 73% of this sample had low harm perceptions about cannabis. Additionally, our 

study indicates that participants with high perceived harm of cannabis were less likely to 

favor the legalization of cannabis use. Importantly, greater harm perceptions about cannabis 

was associated with prohibition of private or public cannabis use. These findings illustrate 

how support or opposition to a variety of cannabis policies are related to cannabis harm 

perceptions. Among the only other published work examining cannabis-related voting 

behaviors among young adults in two US states,10 voting behaviors regarding cannabis 

policies were predicted by positive attitudes toward cannabis. These results and our own 

suggest that cannabis harm perceptions (which can be influenced by a myriad of factors) 

may be a critical precursor or predictor of support for cannabis policy. As US cannabis 

policies evolve within individual US states, the perception that the use of cannabis is 

safe or less harmful may become a more salient public health concern more broadly.11 

Although there are medicinal benefits of cannabis use,24,25 there are also adverse health 

effects associated with cannabis use, including decreased cognitive functioning, increased 

heart rate, immune system suppression, and impaired neuronal activity in young adults.24–27 

Further, several young adults in our sample were uncertain about supporting or opposing 
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cannabis policies, especially for public cannabis use where 31.8% of the sample responded 

“Not sure”. Therefore, education about the harms and benefits of cannabis is essential for 

reducing the public health burden of this substance.

The current study also identified novel demographic associations with cannabis policy 

attitudes. Controlling for other variables, race/ethnicity, age, and grade status were 

significantly associated with private and public cannabis use policies. Specifically, Asian 

young adults were more likely to be unsure about policy regarding private cannabis use, 

and those who were 19 or older were more likely to oppose private cannabis use. Young 

adults earning B grades or lower in college were more likely to support public cannabis 

use. Certain demographic characteristics could be targeted to educate different young adult 

subgroups on cannabis and cannabis policies they could vote on via public ballot. Further 

understanding of specific sociodemographic characteristics of cannabis policy attitudes 

among young adults using longitudinal methods could help extend these findings as well 

as improve their utility for researchers, educators, and policymakers.

There were several limitations to the current study. The sample is comprised of a 

convenience sample of undergraduate students, which limits generalizability of these results 

to other populations. Of note is that the current study was conducted in a state where 

cannabis is illegal for recreational and medicinal use (at the time of data collection), while 

previous work in this area has included nationally representative samples. Future research 

could explore how US state of residence influences cannabis policy attitudes. Another 

limitation was the definition used to define support for cannabis use in public compared 

to private settings. These items assessed attitudes towards cannabis “smoking” under these 

conditions but not use of other consumption methods that are less detectable. These items 

also did not identify whether use included effects related to cannabis intoxication. Future 

research can expand and improve upon this work by defining the policy context and 

cannabis use conditions more specifically. In addition, the survey required ‘marijuana’ in 

the title, which could have attracted more cannabis users to complete this study. Another 

limitation is the reliance on self-reported data. Social desirability bias may have influenced 

responses to substance use questions (individuals may have been less likely to report such 

behaviors); however, use of a relatively anonymous survey administration method should 

have reduced this effect.28,29 Cannabis harm perceptions across multiple cannabis forms and 

methods were collapsed into a single variable. Even though cannabis harm perceptions can 

vary by administration method, harm perceptions among the three cannabis administration 

methods (combustible in either a joint, blunt, or bong) did not vary in our sample. Future 

studies should consider examining how harm perceptions of different types of cannabis 

could influence policy attitudes.

The purpose of this study was to identify correlates associated with attitudes on cannabis 

policies in a convenience sample of young adults in an illegal cannabis policy environment. 

The support for recreational cannabis legalization and private cannabis use was high 

overall in this sample, while the support for public use was lower. Results also revealed 

race/ethnicity, age, and grade status were significantly associated with private and public 

cannabis use policies. Consistent with previous research, higher frequencies of cannabis 

use and lower cannabis harm perceptions were associated with supporting less restrictive 
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cannabis policies. Results from this study indicate a need for more cannabis education 

in young adult populations as well as highlight cannabis harm perceptions as a point of 

leverage to influence cannabis policy attitudes in potential ballot measures. Future research 

should explore longitudinal changes in opinions of cannabis policies among young adults, as 

well as other populations.
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