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Abstract

OBJECTIVE—The purpose of this mixed-methods study was to understand college students’ 1)
views and experiences regarding marijuana, 2) voting behaviors, and 3) early perceptions of the
impact of legislation.

PARTICIPANTS—College students from Washington and Wisconsin were interviewed between
May-September 2013

METHODS—Participants completed phone interviews assessing marijuana attitudes, intentions,
behaviors, voting behaviors or intentions, and perceptions of the impact of legislation.

RESULTS—A total of 283 participants completed the interview (83.7% retention rate): 56.8%
were female, 57.2% were from Wisconsin, and 74.6% were Caucasian. Almost half of Washington
participants (46.3%) indicated that they voted for marijuana legalization. Participants most
commonly responded that the legislation did not change their attitudes towards marijuana, though
some participants discussed perceived safety of the product because legislation passed.

CONCLUSIONS—Findings indicate similarities in views and experiences among college
students from states affected and unaffected by legalization; legalization may increase perceptions
of safety.
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In November 2012, voters passed ballot initiatives in both Washington and Colorado to
legalize marijuana for adult recreational use. Little is known regarding how these new laws
will impact initiation of marijuana use or use patterns among current users. Marijuana is
among the most frequently used drugs by college students, previous studies have reported
past-30 day use rates of between 16%-64% and lifetime use rates between 40%—75%.1:23
While common, marijuana is associated with numerous consequences including increasing
levels of academic difficulties and greater psychiatric impairment. 47 Associations have
been found between marijuana intensity, risky sexual behavior and increased alcohol
consumption.8 The American Academy of Pediatrics recent policy statement regarding
marijuana argued that given the evidence regarding negative health and brain developmental
effects of marijuana in youth up to age 21 years, “the AAP is opposed to marijuana use in
this population.”®

It is possible that legalization of marijuana will be interpreted by some as an endorsement of
marijuana use or that legalization implies that marijuana is safe. A recent study found that
marijuana legislation did not affect use rates among younger adolescents; 10 however,
another study found small increases in reported intention to use marijuana if recreational use
became legal.11 Further, a recent Pew study found that 69% of US “Millenials” (born
between 1981-98) favor legalization of marijuana.1? At present, college students’ views and
experiences remain unclear. College students’ views towards marijuana are important to
understand, as a previous study found that both positive attitude and intention towards
marijuana use were predictors of initiating marijuana use during the first year of college.13
Previous work has illustrated that predictors of marijuana use include perception of benefits
of marijuana usel# and perception of friends’ marijuana use or approval of use.15-17

College students’ views about legislation and whether these new laws influence their
attitudes and intentions towards marijuana are not well understood. Understanding these
factors may help us predict future support for legalization among college students, as well as
patterns in collegiate marijuana use resulting from legalization of recreational use. Thus, the
purpose of this mixed-methods study was to understand college students’ 1) views and
experiences regarding marijuana, 2) voting behaviors and intentions, and 3) early
perceptions of the impact of legislation on marijuana intentions or behaviors following the
Washington state election in November 2012. This study assessed college students from two
states: one affected by the new law (Washington), and one unaffected (Wisconsin). We
hypothesized that college students in Washington State would report attitudes, intentions and
behaviors that were more supportive of marijuana legislation compared to Wisconsin state
participants.

METHODS
Setting and study design

This study included two large state universities, one in the Midwest and one in the
Northwest. These universities were selected based on their similarities in size and state
funding. as well as for their differences in geographic separation. This approach allowed for
differences in campus culture towards increasing the likelihood of heterogeneity in the
sample population.
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The data reported in this study was selected from a larger longitudinal sample. This study
was intended to capture the views and experiences of participants within that ongoing study
following marijuana legislation. Thus, data for this study was collected between May 15,
2013 and September 23, 2013. This study received approval from the two university
Institutional Review Boards, including the additional questions added in 2013 and
represented in this paper.

Participants

Initial study recruitment took place in 2011 and targeted graduated high school seniors who
were incoming students at the two targeted study universities. Potential participants were
randomly selected from the full registrar’s lists of incoming first-year students from both
universities for recruitment to a longitudinal study about collegiate substance use.
Participants were eligible if they were between the ages of 17 and 19 years, English
speaking and enrolled as full time students at one of these two universities.

Recruitment

Participants were recruited through several steps, including emails and phone calls. Informed
consent was obtained over the phone. During the consent procedure, potential participants
were informed that this longitudinal study would involve intermittent phone interviews. In
2011, a total of 338 participants were recruited (54.6% response rate) to the longitudinal
study. Overall, participants were 56.8% female, 74.8% Caucasian and 58.7% from
Wisconsin. Data for this study were drawn from the 283 participants who completed a yearly
interview in 2013 (83.7% response rate for this time point).

Interview procedure

In this longitudinal study, phone interviews were conducted yearly at a convenient time and
lasted between 30 and 60 minutes. Interviews were conducted by trained research assistants
and recorded using a secure online database. This study uses data from a single data point,
the 2013 interview that took place between 5 and 7 months post-election in order to focus on
the post-legislation period.

Interview variables

Attitude, intention and behavior—Attitudes toward marijuana were measured with the
question, “On a scale between 0 and 6, with 0 as very negative, 3 as neutral, and 6 as very
positive, what would you say your own attitude towards marijuana is?” Participants’
responses to this question were scored and categorized exactly as they appeared on the
Likert scale, with O=very negative, 1=negative, 2=somewhat negative, 3=neutral/don’t know,
4=somewhat positive, 5=positive, and 6=very positive. This question format is standard in
studies of other substances such as alcohol,18-20 Chronbach’s alpha for use of this question
and response format is 0.82. We altered this question by changing the word “alcohol” to the
word “marijuana” as has been done in previous work.12 Intention to use marijuana was
measured with the question: “How likely do you think it is that you will consume marijuana
in the next 6 months? Please answer from 0 ‘not at all likely’ to 5 “very likely.” Participants’
responses to this question were scored and categorized exactly as they appeared on the
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Likert scale, with 0=not at all likely, 1=unlikely, 2=somewhat unlikely, 3=somewhat likely,
4=likely, and 5=very likely. This question was based on previous work assessing alcohol
which found the internal reliability of the measure to be 0.8718 We altered this question by
changing the word “alcohol” to the word “marijuana” consistent with previous work.13

Marijuana behavior was measured by asking participants if they had ever used marijuana in
their lifetime. For those who reported yes, current use was assessed by asking if they had
used marijuana in the past 28 days. For participants who reported marijuana use in the past
28 days, we used the TimeLine FollowBack (TLFB) method to determine quantity and
frequency in the last 28 days.2! During this validated procedure the interviewer worked with
the participant to review each day of the past 28 days to assess how many episode of
marijuana use took place. This method was adapted from a validated alcohol
assessment22-24 and has been validated for use in marijuana.??

Perceived social norms—~Perceptions of drinking norms were measured in reference to
participants’ friends as the proximity of this reference group renders it more influential than
distal reference groups such as typical college students.2> The approach of the social norms
question was to allow participants to estimate percentage of friends who approve rather than
providing multiple choice answers, an approach described in previous studies to maximize
participant engagement in the question.26 Thus, social norms about marijuana use were
assessed by asking participants to report the percentage of their friends who they perceive
approve the use of marijuana.

Voting behavior—As there are no standardized measures to evaluate voting behaviors or
intentions regarding marijuana, we developed questions and responses working with college
students. Working with undergraduate students, we developed a list of responses to represent
the range of voting options available to students. We used response language similar to other
studies evaluating voting behaviors nationally and internationally. We drafted questions
about voting behavior or intentions and pilot tested them with undergraduate students from
both states to ensure comprehension.

We introduced questions about marijuana legislation by telling participants “as you probably
know, in the past year Washington State passed proposition 1-502 which legalized
recreational use of marijuana for those over age 21 years.” To understand voting behaviors,
we asked Washington participants to characterize how they voted in the 2012 election.
Answer options were read to the participant and included: voted for 1-502, voted against
1-502, abstained from voting on 1-502, did not vote in this election, or voted in another state.
Wisconsin participants were asked to report their likely voting action if a similar proposition
were on the ballot, using these same response options.

Perceived effects of legislation on attitude, intention and behavior—To
understand the perceived effects of legislation we developed a semi-structured qualitative
interview guide to explore these concepts. Questions were developed working with a group
of undergraduate students from both states and pilot tested to ensure comprehension.
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To assess change in attitude related to legalization of marijuana in Washington, we asked all
Washington participants “since passing this bill, is your attitude towards marijuana now
more positive, negative or has it stayed the same?” For Wisconsin participants, we asked
“since learning these bills were passed in Washington and Colorado is your attitude toward
marijuana now more positive, negative or has it stayed the same?” We then asked both
groups “why is that?”

To assess change in intention to use marijuana related to legalization of marijuana in
Washington, we asked Washington participants w#ho reported that they had never used
marijuanain the past: “since passing this bill, is your intention to use marijuana now more
likely, less likely or has it stayed the same?” For Wisconsin participants, we asked
participants who reported that they had never used marifuana in the past “since learning
these bills were passed in Washington and Colorado is your intention to use marijuana now
more likely, less likely or has it stayed the same?” We then asked both groups “why is that?”

To assess change in behavior among marijuana users related to legalization of marijuana in
Washington, we asked all Washington participants who reported that they had used
marijuana in the past: “since the bill passed in Washington State have you used marijuana
more often, less often or has it stayed the same?” For Wisconsin participants, we asked
“since learning these bills were passed in Washington and Colorado have you used
marijuana more often, less often or has it stayed the same?” We then asked “why is that?”

Quantitative—Descriptive statistics were calculated for Likert-scale variables including
means, medians and ranges. All pvalues were 2-sided, and o < .05 was used to indicate
statistical significance. Participant attitude, intention and behavior were compared for
Washington versus Wisconsin participants using chi squared tests for proportions or t-tests
as appropriate. Voting behavior was compared using chi square test for proportions.

A dichotomous variable was created to reflect whether the participant voted/would vote for
legalization (1) versus whether they voted/would vote against it or abstained/would abstain
from voting (0). Logistic regression models were used to assess whether university,
demographic factors, marijuana attitudes, intentions, or behaviors, or perceived norms about
marijuana impacted actual or likely voting behavior. Statistical analyses were performed
using Stata version 10 (StataCorp: College Station, TX).

Qualitative—Although interview questions were open-ended, the highly structured nature
of the questions allowed coding of several categorical variables.2”28 Before coding, three
investigators reviewed all transcripts and identified several a priori categories of interest
linked to positive responses (more positive attitude, more likely to use marijuana, using
marijuana more often), neutral responses and negative responses (more negative attitude,
less likely to use, using marijuana less often). These categories included views about the
safety of marijuana after legislation passed, potential changes in social norms and legal
aspects of marijuana legislation.
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Two investigators then read and independently coded a random sample of transcripts to
identify additional coding categories using an iterative approach; FileMaker and Excel were
used to manage data during coding. In addition to coding the pre-specified categories, an
open-coding approach was used to identify additional categories not anticipated by the
researchers. The unit of coding was considered an unique concept within a comment, thus,
one participant response could include more than one codable comment. Three investigators
met and reviewed categories, and then coding files were merged. All discrepancies were
discussed, and the investigators agreed upon specific definitions and codes to use in future
coding rounds. Two additional rounds of coding were conducted to ensure categories were
complete, interrater reliability for these rounds was 70% and 90%. After these rounds of
coding were discussed, the remaining transcripts were then randomly divided evenly
amongst two investigators and coded such that the full sample of transcripts was evaluated.
Ambiguous or unclear cases were discussed amongst the investigators and a consistent
approach for such cases was agreed upon. In total, there were four rounds of coding.

Of our initial sample of 338 participants, a total of 283 participants completed the summer
2013 interview (83.7% response rate at this time point), demographic characteristics of these
participants is shown in Table 1. Among these participants, 56.1% were female, 57.2% were
from Wisconsin, and 74.6% were Caucasian.

Attitude, intention and behavior

Among participants, attitude towards marijuana on a 0-6 scale was a mean of 2.7 (SD=1.7),
median was 3. The mean intention on a scale of 0-5 was 1.9 (SD=2.1), with median of 1.
Approximately half of participants (n=155, 54.8%) reported lifetime marijuana use, and
approximately a quarter (n=63, 22.3%) of participants reported past-28 day use. Among
current marijuana users, the mean number of days of use was 1.5 (SD=4.9) with a range of 0
to 28. The mean reported proportion of friends who approve marijuana was 48.2 (SD=27.9),
with median 50. There were no statistically significant differences between Washington and
Wisconsin participants regarding attitude or intention towards marijuana, or regarding
lifetime or current use or regarding number of days of use in past 28 days.

Voting behavior

Almost half of Washington participants (46.3%) indicated that they voted for legalization of
recreational marijuana, while just over half (50.6%) of Wisconsin participants indicated they
would vote for a similar initiative in their state. Voting behaviors and intentions are
summarized in Table 2. Among Wisconsin participants, 16.1% indicated that they would
abstain from voting in such an initiative, compared to 5.8% of Washington participants who
reported that they did abstain in the 2012 election.

In regression analyses, a more positive attitude towards marijuana was associated with an
increased likelihood of voting for or reporting that one would vote for legalization
(OR=1.72; 95% CI: 1.27-2.32). A stronger intention to use marijuana in the next 6 months
was also associated with an increase the odds of voting for/would vote for legalization
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(OR=1.35; 95% CI: 1.08-1.69). We did not observe an association between voting behavior
and university location, demographic variables, current or lifetime marijuana behaviors or
the percent of friends who approve of marijuana use. We then conducted a stratified analysis
for each study location, in each case the main predictor for voting or intending to vote for
marijuana legalization was a positive attitude (Washington OR=1.74, 95% CI 1.1-2.8;
Wisconsin OR=1.75, 95% CI: 1.2-2.6) and no other variables were significant.

Effects of legislation on attitude, intention and behavior

Attitude—All 283 participants were asked about the effects of legislation on participant’s
attitudes towards marijuana, and both Washington and Wisconsin participants most
commonly responded that the legislation did not change their attitudes. When assessing
qualitative responses about attitude, the majority of comments specifically stated that
attitudes would not change. Example quotes and further data are provided in Table 3.

Intention—We asked 128 non-users of marijuana about the effects of legislation on
intention to use marijuana. The majority of participants indicated that their intention to use
would not change. In qualitative comments, the major category of comments was related to
disliking marijuana. Example quotes included: “/’ve been more exposed to people smoking
it and I really hate the smell so 1’'m less likely to try it now” described by a Washington
participant. Two comments indicated increased interest related to the increased accessibility
of marijuana, with example quote from a Washington participant: “/t becomes even easier to
get” Two comments addressed increased intentions to use related to changed perceptions of
safety after legalization, an example quote was: “/f it was approved by the government then
it would mean its safe for your health and | wouldn’t be as concerned” stated by a Wisconsin
participant.

Behavior—We asked the 155 participants who had reported lifetime marijuana use about
the effects of legislation on use patterns. Most participants indicated they would use
marijuana the same amount. In the qualitative comments, a major category of response was
discussion of reduced fear of legal consequences with example quotes from Washington
participants including: “Just knowing there’s no ramification might make me use it more,”
and “Because it is legal and | would not be able to get in trouble,” and “[1] only started using
once 1 knew it was legal”

In this group of marijuana users, some participants indicated that their interest in marijuana
had diminished so legalization would be unlikely to lead to increased use. One example
quote from a Wisconsin participant was: “/ don’t smoke anymore - don’t like how [ feel after
it Other participants commented on accessibility of marijuana changing after legalization
with comments such as “/t would be more available and less risky to use”from a

Washington participant and “/Marijuana] would be easier to obtain in public’ from a
Wisconsin participant.

COMMENT

This study investigated college students from two states, one affected by and one unaffected
by legislation that legalized recreational marijuana use that passed in 2012. This study data
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was collected in 2013, illustrating early views and experiences prior to stores opening in
2014. Our study had several key findings. First, we found unexpected similarities between
Washington and Wisconsin, despite policy differences regarding marijuana. We found
similar marijuana attitudes, intentions and behaviors among our Washington and Wisconsin
participants, suggesting similar views and experiences leading up to the 2012 legislation. We
also found similar voting behaviors and voting intentions among these two populations.
Second, we found that actual or intended voting behaviors were predicted by a positive
attitude towards marijuana, rather than past experience with its use. Third, we found that
most participants indicated that legalizing marijuana for recreational use would not change
their existing attitudes, intentions or behaviors towards that substance, with the exceptions of
some increased perceptions about safety and decreased perceptions of legal consequences.
Participants’ comments provide insights into rationale behind their attitudes, intentions and
behaviors. Finally, we found that a small proportion of students felt that legalization implied
safety, or government endorsement of marijuana.

First, in contrast to our hypothesis, we found similarity between Washington and Wisconsin
participants regarding their attitudes regarding marijuana, as well as their intended or actual
voting patterns. Findings are consistent the study findings that 69% of US “Millenials” (born
between 1981-98) favor legalization of marijuana.1? Thus, the national dialogue about
marijuana legalization may have impacted college students regardless of the legality of
marijuana on their campus. Further, we found little difference in intentions to use marijuana
between the two study locations. These findings are consistent with recent data that suggests
that 12! graders report similar views about their intentions to use marijuana if legislation
passes.2? It may be reassuring that legislation efforts did not significantly impact attitudes
and intentions for Washington participants, as these factors have been shown to be
associated with initiation of marijuana use.13 However, it is important to consider that other
key predictors in marijuana use include social norms and ease of access,>2% which are both
likely to be directly affected by legalization.

A second prominent finding in our study is that voting behaviors were predicted by attitudes
towards marijuana, rather than by previous use of the substance. This finding may help
explain how citizen’s initiatives regarding legalizing marijuana have passed, as it is likely
that non-users of marijuana with a positive attitude towards it may have voted in favor of
legalization.

Interestingly, we also found that participants felt that their marijuana use patterns would not
change as a result of legalization. A recent study applied data from the Youth Risk
Behavioral Surveillance Survey and found no differences in adolescent marijuana use before
or after the 2012 policy change.10 Taken together, findings regarding attitudes, intentions
and behaviors suggest that older adolescents have likely had enough experiences in their
environments at school or within existing social circles that their views were positive yet
their expected behaviors were less likely to change.

A finding of concern is that among a small percentage of our participants, legislation that
legalized recreational marijuana use was perceived as endorsement that marijuana was safe.
Participants’ comments suggest that some college students view legalization of recreational
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marijuana use as tacit governmental support of marijuana, rather than understanding that the
bill passed by a citizen’s initiative. While this viewpoint was expressed by a minority of
participants, this represents a population of students who may not have had interest in or
tried marijuana if it had remained illegal. These findings are consistent with a recent study
that found small increases in reported intention to use marijuana if recreational use became
legal.11 This finding also suggests that educational efforts are needed to inform adolescents
that marijuana legalization does not imply governmental support, nor does it imply that the
product has been deemed safe.

Though we included two large universities in this study with varied locations and student
profiles, we had a smaller sample size with limited racial diversity. Our participant
population was representative of the schools from which samples were drawn in terms of
gender and race. However, generalization to other colleges or non-college attending older
adolescents should be approached with caution. Second, our study used measures regarding
attitudes, intentions and social norms that were initially developed for use with alcohol and
subsequently adapted for use in marijuana. Third, in cases in which participants discussed
government support of marijuana, we did not clarify whether they meant state or federal
governments. Finally, our study utilized self-reported marijuana behaviors, which may be
subject to social desirability or recall bias. Participants were informed that a federal
certificate of confidentiality was obtained for the study, with the objective of allowing the
participants to feel comfortable accurately reporting views and behaviors related to
marijuana. We used the TLFB method to assess recent marijuana use, which has strong
validity to support its use.?!

Conclusions

Despite these limitations, our study has important implications. To the best of our
knowledge, this is the first mixed-methods study to examine college students’ views, voting
and behaviors since the legalization of marijuana in 2012. Our findings support that for
many college students, attitudes and intentions about marijuana may not change if state
legislation to legalize marijuana for recreational use is successful. While legislation itself
may not influence intentions to use or behaviors on a large scale among this population, even
a small percentage of new initiators due to legislation may have large impact at the
population level. Findings indicate prevention messages will be critical to understand the
health risks of marijuana and emphasize separation of legislation success from governmental
endorsement.
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Moreno et al.

Participant demographic information from college students from Washington and Wisconsin

Table 1

Demographics Total (n=283) | Washington (n=121) | Wisconsin (n=162)

Gender n (%) n (%) n (%)
Male 122 (43.2%) 53 (43.8%) 69 (42.6%)
Female 161 (56.8%) 68 (56.2%) 93 (57.4%)

Race
Asian/Pacific Islander 37 (13.1%) 29 (23.9%) 8(4.9%)
Black/African American 4(1.4%) 3(25%) 1(0.6%)
Caucasian 211 (74.6%) 67 (55.4%) 144 (88.9%)
Hispanic/Latino 6(2.1%) 4 (3.3%) 2(1.2%)
More than one 23(81%) 17 (14.1%) 6 (3.6%)
Other 2 (0.7%) 1(0.8%) 1(0.6%)
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