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Abstract

Background—Support for cannabis (“marijuana™) legalization is increasing in the United States
(US). Use was recently legalized in two states and in Uruguay, and other states and countries are
expected to follow suit. This study examined intentions to use among US high school seniors if
cannabis were to become legally available.

Methods—Data from the last five cohorts (2007-2011) of high school seniors in Monitoring the
Future, an annual nationally representative survey of students in the US were utilized. Data were
analyzed separately for the 6,116 seniors who reported no lifetime use of cannabis and the 3,828
seniors who reported lifetime use (weighted Ns). We examined whether demographic
characteristics, substance use and perceived friend disapproval towards cannabis use were
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associated with 1) intention to try cannabis among non-lifetime users, and 2) intention to use
cannabis as often or more often among lifetime users, if cannabis was legal to use.

Results—Ten percent of non-cannabis-using students reported intent to initiate use if legal and
this would constitute a 5.6% absolute increase in lifetime prevalence of cannabis use in this age
group from 45.6% (95% C1=46.6, 44.6) to 51.2% (95% CI=50.2, 52.2). Eighteen percent of
lifetime users reported intent to use cannabis more often if it was legal. Odds for intention to use
outcomes increased among groups already at high risk for use (e.g., males, whites, cigarette
smokers) and odds were reduced when friends disapproved of use. However, large proportions of
subgroups of students normally at low risk for use (e.g., non-cigarette-smokers, religious students,
those with friends who disapprove of use) reported intention to use if legal. Recent use was also a
risk factor for reporting intention to use as often or more often.

Conclusion—Prevalence of cannabis use is expected to increase if cannabis is legal to use and
legally available.
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Introduction

The United States (US) is undergoing a drastic change in attitudes toward cannabis
(“marijuana”) use and associated policy. The states of Colorado and Washington legalized
recreational cannabis use in 2012 (Hawken, Caulkins, Kilmer, & Kleiman, 2013; Healy,
2012), an additional 15 states have decriminalized cannabis use, and 19 states and the
District of Columbia now allow medical cannabis to be prescribed (Pew Research Center,
2013). While other countries (e.g., The Netherlands, Portugal, Spain, Italy) have partially or
fully decriminalized use, Uruguay became the first country to legalize (and regulate)
cannabis use in December of 2013 (Room, 2013; Romero, 2013). With public favor for
legalization increasing, other states and countries are likely to follow suit. Given the lack of
data that would allow us to examine how these recent policy changes affect prevalence of
use, it is important to examine intentions to use in the case of legalization, as surrogate
markers for actual behavior.

According to recent polls, more than half (52-58%) of adults in the US now support
cannabis legalization (Pew Research Center, 2013; Swift, 2013) and 64% of adults feel the
federal government should not take steps to enforce federal anti-cannabis laws in Colorado
and Washington (Newport, 2012). Support for legalization is highest among young adults
(ages 18-32), with 65% favoring legalization (Pew Research Center, 2013). In Australia,
65% of individuals age 12 and older feel that cannabis possession should not be a criminal
offence, with males reporting higher support (Australian Institute of Health and Welfare,
2011). While more liberal cannabis laws appear to be driven by public support in many
areas, interestingly, the legalization of cannabis in Uruguay does not appear to be as strongly
supported by the public (CIFRA, 2013). It is unknown in all of these circumstances whether
legalization (or decriminalization) would be associated with an increase in use.
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Cannabis is the most frequently used illicit drug worldwide (United Nations Office on Drugs
and Crime, UNODC, 2013) and among US adolescents and young adults, with 45.2% of
high school seniors reporting lifetime use in 2012 and 36.4% reporting use in the past 12
months (Johnston, O’Malley, Bachman & Schulenberg, 2013a). Cannabis use has fluctuated
among US youth over the last few decades—Ilifetime prevalence among high school seniors
peaked at 60.4% in 1979 and declined to 35.3% in 1993, and lifetime use recently surpassed
45% again in 2011 for the first time since 2004. In 2011, 2.6 million individuals (age 12 or
older) in the US initiated cannabis use and the average age of initiation is 17.5 (Substance
Abuse and Mental Health Services Administration, SAMHSA, 2012), the most common age
of US high school seniors (modal age: 18).

As prevalence of cannabis use has risen, the proportion of US high school seniors who
disapprove of trying cannabis only once or twice has slowly declined from 58.6% in 2007 to
48.8% in 2012, while disapproval toward smoking cannabis regularly slowly dropped to
77.8% in 2012; this is the lowest rate of disapproval since 1981 (Johnston et al., 2013a). The
proportion of high school seniors in favor of legalization has increased to the highest rate
ever (39.3% in 2012) since Monitoring the Future (MTF) began assessing such attitudes in
1975; and of the proportion in favor of treating use as a minor violation have slightly
decreased in recent years (e.g., 30% in 2008 to 26.8% in 2012) (Johnston et al., 2013a) as
more students are now favoring full legalization. Moreover, perception of risk associated
with using once or twice has also decreased to 14.8% (e.g., from 18.6% in 2007). However,
the proportion who perceive cannabis as easy to access have remained relatively stable at
about 82% (Johnston et al., 2013a).

While cannabis legalization would likely reduce rates of arrest and incarceration related to
use, it is unknown whether legalization would be associated with higher rates of use,
particularly among those at highest risk for use—adolescents approaching adulthood. There
is a dearth of epidemiological data with regard to cannabis legalization; however, studies
have begun to examine how various forms of decriminalization and depenalization relate to
rates of use. Studies have found that overall, cannabis decriminalization or depenalization
have generally not been associated with increased rates of use (Greenwald, 2009; Hughes &
Stevens, 2010; MacCoun, 2010a; MacCoun & Reuter, 2011; Vuolo, 2013). However, results
from some studies suggest temporary increases in prevalence of recent use in some
subgroups after a form of decriminalization is implemented (e.g., Dutch coffee shop
decriminalization) (Kilmer, Caulkins, Pacula, MacCoun, & Reuter, 2010; MacCoun, 2010b).
It is unknown whether similar policies would have comparable effects elsewhere (e.g., in
more heterogeneous areas) (Kleiman, Caulkins, & Hawken, 2011). It is estimated that
consumption would increase in the case of full legalization, in part, due to a drop in prices;
however, taxation and regulations would likely help prevent increases in initiation
(Caulkins, Hawken, Kilmer, & Kleiman, 2012; Kilmer et al., 2010). Recent epidemiological
studies have also yielded mixed results regarding the associations between local medicinal
cannabis policies and rates of use. While some research suggests that adolescent cannabis
use is higher in states that allow medicinal cannabis (Wall et al., 2011), others suggest that
higher use may precede such laws (Harper, Strumpf & Kaufman, 2012).
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Cannabis policy is rapidly evolving in some areas of the world and it is crucial to determine
whether more liberal policies lead to increased incidence of cannabis use as well as
problematic use. However, there is a lack of empirical data to examine the effects of such
policies. In the absence of data to address these questions, we focus on surrogates for those
outcomes: in the case of legalization, intentions to initiate use among non-users and
intentions to use more among those who have already initiated used. Intentions are assumed
to capture the motivational factors that may result in behaviors, and of all behavioral
dispositions they are most closely linked to corresponding actions (Ajzen & Fishbein, 1980).
For example, research suggests that intention not to smoke cigarettes is protective against
smoking in national samples (Wakefield et al., 2004) and for this reason prevention
programs often examine intention to smoke as an outcome variable (Bauer, Johnson,
Hopkins, & Brooks, 2000). So while there is a lack of data regarding how changes in policy
affect use, intention to use in the case of legalization would serve as an important indicator
of who may be at highest risk for use if policies continue to shift.

Here we examine correlates of intention to use cannabis among US high school seniors if it
were to become legalized. Examining intention to use cannabis among high school seniors
would help delineate risk factors that could be targets of interventions and programs
designed to prevent or delay use in an era of potential “normalization” of use.

Data were taken from MTF, an annual survey of high school students in approximately 130
public and private schools throughout 48 states in the US (Johnston et al., 2012b). The MTF
protocol was reviewed and approved by the University of Michigan Institutional Review
Board. Schools were selected through a multi-stage random sampling procedure: geographic
areas were selected, then schools within geographic areas, and then students within selected
schools. Since MTF assesses a variety of constructs, content is divided into six questionnaire
forms, which are distributed randomly. This study focuses on data collected through Form 4,
which assesses cannabis legalization attitudes in addition to drug use and demographics.

To examine the most current attitudes, we focused on cohorts 2007-2011. Thus, the data
were collected prior to the legalization of recreational use in Colorado and Washington, but
after medical cannabis legalization in up to 16 states. Data on state of residence are not
available in MTF, which is an important contextual variable given the variation in cannabis
policies between states. With respect to medical cannabis policy, 11 states legalized medical
cannabis prior to the study (California in 1996; Alaska, Oregon and Washington in 1998;
Maine in 1999; Hawai’i, Colorado and Nevada, in 2000; Montana and Vermont in 2004; and
Rhode Island in 2006). Five states (New Mexico in 2007; Michigan in 2008; New Jersey
and Arizona in 2010; and Delaware in 2011) and the District of Columbia legalized medical
cannabis during the study (in 2010). Three states legalized medical cannabis after the study
(Connecticut and Massachusetts in 2012 and New Hampshire in 2013).

MTF assessed age (<18 years, =18 years), sex, and race/ethnicity (white, black, Hispanic) of
students, as well as population density where students reside (non-, small-, or large-
metropolitan statistical areas [MSAs]). Small MSAs are defined as counties or groups of
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counties with at least one city of at least 50,000 inhabitants and the 24 largest MSAs are
defined as large MSAs (Johnston et al, 2012). Non-MSAs reflect the remaining areas.
Students were asked about parents’ educational attainment on an ordinal scale and a mean
score for both parents (or the actual score was used if only one parent) was coded into three
groups: low (1.0-3.0), medium (3.5-4.0), and high educational attainment (4.5-6.0) as a
proxy of socioeconomic status (SES). Parent educational attainment has been coded
similarly in previous MTF studies (Wallace et al., 2009). Level of religiosity was
determined by two ordinal items assessing religious attendance and importance. These items
were computed into a mean religiosity composite (range: 1-4) and divided into tertiles
indicating low (1.0-2.0), moderate (2.5-3.0) and high (3.5-4.0) religiosity (Palamar, 2013).
Students were asked how likely it is for them to graduate from a 4-year college and answer
options were coded into: 1) definitely not or probably not, 2) probably, and 3) definitely.
Students were also asked about the number of evenings they usually go out per week for fun
and recreation and answers were coded into: 1) 0-1 evening(s), 2) 2-3 evenings, and 3) 4-7
evenings.

Students were asked if they had ever smoked cigarettes, and whether they had drunk alcohol
(“more than just a few sips”) within the last 12 months. Responses for each were coded into
dichotomous variables indicating whether the student had used each substance. Similarly,
students were asked, “On how many occasions (if any) have you used marijuana (weed, pot)
or hashish (hash, hash oil) in your lifetime?” Ordinal responses were dichotomized to
indicate whether cannabis (“marijuana”) was ever used. We defined recent use as cannabis
use (i) in the last 12 months, or (ii) in the last 30 days. Perceived peer disapproval of
cannabis use was assessed through the following item: “How do you think your close friends
feel (or would feel) about you trying marijuana (pot, weed) once or twice?” Peer disapproval
answer options were 1) “Don’t disapprove,” 2) “Disapprove” and 3) “Strongly disapprove.”
Finally, the students were asked, “If marijuana were legal to use and legally available, which
of the following would you be most likely to do?” Answer options were: 1) “Not use it, even
if it were legal and available,” 2) “Try it,” 3) “Use it about as often as | do now,” 4) “Use it
more often than I do now,” 5) “Use it less than | do now,” and 6) “Don’t know.”

Statistical Analyses

We examined data for two non-overlapping subsamples. The first subsample consisted of
6,116 students who reported that they had never used cannabis in their lifetime and
responded to the item addressing intention to try cannabis. The outcome variable (0="would
not use,” 1="would try”) was dichotomous; we excluded data from those who answered
“don’t know” (n=468) and we removed the following options during data cleaning as they
are ambiguous or inconsistent to reported non-lifetime use: would use: “as often” (n=49),
“more often” (n=28), and “less often” (n=16). Among these non-lifetime-users we examined
the correlates of intention to initiate cannabis use if cannabis were legal to use and legally
available. The second subsample consisted of 3,828 students who reported lifetime cannabis
use and had answered the cannabis legalization item. The outcome variable was
trichotomous (0="would not use,” 1="would use as often,” 2="would use more often”) and
did not include data for those who answered “don’t know” (n=490), or “would try” (n=469,
as they had indicated prior use). We excluded those who answered that they would use “less
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often” (n=152) because the number of these cases was small and led to poor model fit. In
addition, we conducted supplementary analyses focusing only on those who had used within
the last 12-months and the last 30-days.

We first compared sample characteristics across the five cohorts for each subsample. Rao-
Scott x2 tests for homogeneity (Rao & Scott, 1984) were computed to determine whether
there were differences between cohorts on each covariate, while correcting for the complex
study design. We then aggregated the data from all five cohorts and estimated the proportion
of those with intentions to try (among non-lifetime-users) and the proportion of those with
intentions to use the same amount or more (among lifetime users) for each level of each
covariate, separately. Using data from the full 2011 dataset containing data from all survey
forms (N=14,855) we estimated and report the following for each level of each covariate: 1)
prevalence of lifetime cannabis use; 2) expected increase in prevalence of lifetime use if
cannabis were legalized (derived from intent to use among never-users); 3) expected rates of
lifetime use in the case of legalization, which was the sum of the prevalence in 2011 and the
expected increase in prevalence, and 4) the relative increase in prevalence as a ratio of the
expected increase prevalence of use and the 2011 prevalence of lifetime use. Prevalence
estimate computations were based on the assumption that those who reported they would use
if legal would do so before or during senior year.

We then performed design-based analyses for survey data (Heeringa, West & Berglund,
2010). Multiple logistic regression was used to estimate conditional associations, producing
adjusted odds ratios (AORs) for each covariate. Binary logistic regression was used for
analyses of intentions to initiate among non-users. Multinomial logistic regression was used
for analyses of intentions to continue or increase use among those who had already initiated
use. Potential cohort effects/secular trends were controlled by entering indicators for each
year (with 2007 as the comparison) in all models (Wray-Lake et al., 2012). To explore
whether the effect of covariates on the outcome changed over time, we fitted additional
models that included interactions between the cohort variable with those covariates that
showed non-homogeneous distributions across cohorts. Cohort was treated as a continuous
variable in these models to assess possible monotone trends in the relationships of the
outcome to those covariates over time. We also performed two additional supplemental
analyses on the cannabis-using sample. Specifically, in order to examine whether the
associations found in the model examining lifetime users are comparable to more recent
users, we also computed models separately for last 12-month and last 30-day users. All
analyses were weighted according to the survey’s sampling scheme. Goodness-of-fit is
reported in terms of Nagelkerke R? and Correct Classification Rate.

For multivariable models, we first examined the two subsamples with only case-complete
data (N for non-user sample=3,435, N for lifetime user sample=1,976). Consistent with
previous MTF publications (e.g., Terry-McElrath, O’Malley, & Johnston, 2013), we re-
analyzed the two full subsamples with missing data coded as another level of the respective
predictors (N for non-user sample=6,116, N for lifetime user sample=3,828), thus utilizing
all available data. This was done because 48.3% of the case-complete dataset for non-
lifetime-users had missing data and 48.4% of the case-complete dataset for lifetime users
had missing data, which would have resulted in deletion of nearly half of each subsample.

Int J Drug Policy. Author manuscript; available in PMC 2015 May 01.
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The variables with the most missing data were religiosity (28.6%), race/ethnicity (13.9%),
and friends’ disapproval of cannabis use (10.2%).

Results of case-complete and full analytic (with missing data indicators) samples were
similar with respect to the direction of the associations. With regard to statistical
significance, some variables (e.g., that approached significance) in the case-complete
samples tended to become significant in the full sample models as the addition of thousands
of students added power to detect the associations. We present outcomes from the full
subsamples (that included missing data indicators) as the rates most accurately reflect rates
published by MTF (Johnston et al., 2013a), and we are confident that inferential statistics are
more likely to be generalizable to US high school seniors, as multivariable results
reasonably match across samples with and without missing data. All models were computed
using SAS 9.3 software with weighted data to adjust for differential probability of selection
of schools and students (Johnston et al., 2013a).

For validity purposes, we also examined correlates of students providing inconsistent survey
responses to help determine if there was self-report bias. As discussed above, 93 students
had never used cannabis said they would use as often, more often or less often if legal.
Likewise, 469 students who had previously initiated cannabis use said they would try
cannabis if legal. Using multiple logistic regression models, utilizing the same covariates we
analyzed in the previous models, we delineated predictors of inconsistent responses for data
we did not include in the main models.

Intention to Use Cannabis among Non-Lifetime Cannabis Users

Characteristics of the non-cannabis-using sample are presented in Table 1, stratified by
survey year and for all respondents collectively. The sample was 54.1% female and 60.0%
white. With respect to substance use, 18.8% reported smoking cigarettes in their lifetime, the
majority (71.8%) indicated that their friends disapproved or strongly disapproved of
cannabis use, and 10.3% indicated they would try cannabis if legal to use and legally
available. Student characteristics were relatively stable across cohorts; however, rates of
lifetime cigarette use decreased every cohort. There were also differences between cohorts
with respect to race/ethnicity, plans to graduate from college, and friend disapproval towards
cannabis use, but no systematic changes were evident.

Table 2 presents raw proportions, estimates of expected prevalence change if legal, and
model-based estimates with regard to intention to use if legal. While controlling for all other
covariates, females (vs. males), and blacks and Hispanics (vs. white students) had lower
odds for intention to use cannabis if legal, while residing in a small MSA increased the odds
for intention to use in comparison to those residing in non-MSAs. Students of parents with
higher educational attainment or who definitely planned to graduate from college had
increased odds for intention to use and students who are highly religious had lower odds.
Lifetime cigarette smokers and those who had used alcohol in the last 12 months had about
two and a half times the odds of reporting intention to use in comparison to non-smokers
and non-recent-alcohol users, respectively. Finally, students whose friends disapprove of
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cannabis use were at low odds, and those with friends who strongly disapprove had only
19% the odds for cannabis initiation intentions, compared to those whose friends do not
disapprove of cannabis use. In a separate model we explored whether the relationship of
covariates with non-homogenous distributions over time interacted with cohort in their
effect on intent to use. No interaction term was significant.

The 2011 prevalence of lifetime cannabis use among high school seniors was 45.6%. With
computations based on the assumption that those who state that they intend to use if legal
would initiate while still in high school, an estimated additional 5.6% (0.544*.103 = 0.056)
of high school senior non-lifetime users would use if legal, which constitutes a 12.3%
relative increase in prevalence (relative to current prevalence; 5.6/45.6). Therefore, if those
who reported intention to use did engage in use, lifetime prevalence in senior year would be
expected to increase from 45.6% to 51.2%. With regard to subgroups, as shown in Table 2,
the absolute increase in prevalence of use among males is estimated to be 6.5%, with an
increase from 48.7% to 55.2% if legal, which constitutes a relative 13.5% increase. The
absolute increase among black students is estimated to be 3.9%, from 42.4% to 46.3%,
which constitutes a relative 9.2% increase. The largest absolute increase in prevalence
would be expected to be among those whose friends disapprove of cannabis use, but do not
strongly disapprove (8.9%) (Column 6, Table 2). The highest relative increases would be
among students who have not drunk alcohol in the last 12 months (33.0%), students who
have friends who strongly disapprove (25.4%) or disapprove (24.0%) of cannabis use, and
non-lifetime cigarette smokers (24.8%) (last column, Table 2).

Intentions to Increase Cannabis Use among Lifetime Cannabis Users

The sample of students who reported lifetime cannabis use (Table 3) was 45.5% female and
62.7% white. Of lifetime users, 74.8% had smoked cigarettes in their lifetime, the majority
(62.0%) indicated that their friends did not disapprove of cannabis use, and 46.0% indicated
they would use cannabis as often and 18.1% indicated they would use more often if legal to
use and legally available. Race/ethnicity, population density, evenings out per week,
cigarette use and friend disapproval significantly varied across cohorts. There were no clear
upward or downward trends regarding race/ethnicity or population density of students’
residency; however, similar to the non-user sample, cigarette smoking decreased across
cohorts. In addition, there was a trend for students reporting that they would use as often or
more often if legalized, across cohorts.

Adjusted results from the multinomial logistic regression model suggest that older (vs.
younger) students were at lower odds for reporting that they would use as often if legal, and
females (vs. males) and Hispanics (vs. whites) had lower odds for reporting intent to use
cannabis as often or more often if legal (Table 4). Students with parents of high educational
attainment (vs. parents of low educational attainment) were at increased odds for reporting
intent to use cannabis as often or more often if legal, and highly religious students were at
low odds for both outcomes (with moderately religious students also at decreased odds for
reporting they would use as often) if legal. Students who go out 4-7 nights for fun or
recreation were at increased odds for using more often (but not as often) if legal and students
who were lifetime cigarette smokers (vs. non-smokers) were at increased odds for reporting
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intent to use cannabis as often or more often if legal. Past 30-day cannabis use robustly
increased the odds for both outcomes in comparison to lifetime users who had not recently
used, and alcohol use increased the odds for reporting that they would use as often if legal.
Finally, students who had friends who disapprove of cannabis use had lower odds for both
outcomes. In a separate model we explored whether the relationship of covariates with non-
homogenous distributions interacted with cohort in their effect on the outcomes. No
interaction term was significant.

Table 5 presents supplementary analyses on the cannabis-using sample to examine
associations more specifically in recent cannabis users. Results in the subsample of last 12-
month users and last 30-day users were comparable to the full lifetime cannabis user sample,
although the reader should be reminded that the model examining lifetime users controlled
for use of cannabis in the last 30 days. The age association did not hold in either recent-
using subsample and the decreased odds for females appeared to decrease as use was more
recent. The “protective” association for Hispanic ethnicity (compared to white race)
fluctuated across samples, but the association was most robust in the 30-day users.
Population density associations were no longer present in the recent-using subsamples, and
the reduced odds for high religiosity were more robust in the sample of last 30-day users.
The associations of number of evenings spent out for fun or recreation were inconsistent
across samples, but stronger in the last 12-month using subsample. The significant
association for last 12-month alcohol use was lost in the two subsamples, but the
associations of lifetime cigarette smoking were more robust in the subsamples, especially
among last 30-day cannabis users. Finally, the associations of friend disapproval were much
stronger in the recent using samples, particularly among last 30-day users.

Since recent cannabis use was such a robust explanatory variable in the lifetime cannabis
using sample, we also present the prevalence of responding “would not use,” “would use as
often” and “would use more often” among users by type of use (lifetime, last 12-month and
last 30-day use) and number of occasions used (Table 6). The majority of non-frequent users
reported that they would not use again if legalized; the more recent and frequent users,
however, tended to report that they would use as often or more often if legalized.

Analyses of Inconsistent Survey Responses

Finally, for validity purposes, we examined correlates of students providing inconsistent
survey responses. As discussed in the Methods section, 93 students who reported non-
lifetime use said they would use as often, more often or less often if legal to use and legally
available and 469 lifetime cannabis using students said they would try cannabis if legal.
With regard to non-cannabis users who reported that they would use as often, more often or
less often if legal, females were at lower odds for providing a discrepant response
(AOR=0.46, 95% CI=0.27, 0.76, p=.003), particularly with regard to using less often. Black
students (compared to white students) were at triple the odds for providing a discrepant
response (AOR=2.99, 95% CI=1.55, 5.75, p=.001); specifically, they were at increased odds
for reporting that they would use less often. Lifetime cigarette smokers were at increased
odds for providing a discrepant response (AOR=3.59, 95% CI1=2.20, 5.88, p<.001);
specifically, they were at higher odds for reporting that they would use both as often and less
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often. Finally, friend disapproval (AOR=0.33, 95% CI=0.18, 0.63, p<.001) and high friend
disapproval (AOR=0.19, 95% CI1=0.10, 0.36, p<.001) decreased the odds for reporting a
discrepancy. More specifically, students with friends who disapprove were at low odds for
reporting that they would use more often, and those with friends who highly disapprove
were at decreased odds for reporting that they would use as often or more often.

With regard to lifetime cannabis users who said they would try cannabis if legal, older
students were at higher odds for reporting that they intended to try cannabis if legal
(AOR=1.42, 95% CI=1.12, 1.78, p=.003), and students who reported going out 4—7 evenings
per week for fun or recreation (AOR=0.60, 95% CI=0.43, 0.84, p=.003) and those who
smoked cigarettes in their lifetime (AOR=0.71, 95% CI1=0.56, 0.92, p=.008) were at lower
odds for reporting intention to use. Students reporting friend disapproval were at high odds
for reporting intention to use (AOR=1.58, 95% CI=1.20, 2.10, p=.001); however, those
reporting high friend disapproval were at low odds for reporting intention to use
(AOR=0.41, 95% CI1=0.26, 0.66, p<.001).

Discussion

Rates of cannabis use are increasing and attitudes toward use among adolescents and young
adults are shifting, yet little is known about whether prevalence of use would increase
substantially in light of legalization. Likewise, little is known about risk factors for initiation
and continued use within the context of legalization. With an absence of data that would
allow us to examine how prevalence changes in relation to enactment of more liberal
cannabis laws, we utilized national survey data of US high school seniors to examine
cannabis use intentions if cannabis was legal to use and legally available.

Ten percent of non-lifetime cannabis users surveyed by MTF reported that they would try
cannabis if legal. Assuming that onset would occur before or during the senior year, results
suggest that we could expect an increase in lifetime prevalence in this age group to rise from
45.6% to 51.2%. Lifetime prevalence increases as adolescents age into adulthood; for
example, by age 25-26, 64% of young adults in the US are expected to use cannabis in their
lifetime (Johnston et al., 2013Db) in the current policy context. It is unknown whether the
students who reported intention to use if legal are those who would have become users a
later age if not legalized. If this is the case, then more liberal cannabis policy may accelerate
initiation. If not, then students who otherwise would not have initiated would add to the
current prevalence of older young adults. To help deduce who is at greatest risk for initiation
or continued use in the case of legalization we examined numerous covariates.

It is not surprising that many characteristics associated with intention to use are also
correlates of lifetime cannabis use (Johnston et al., 2012). For example, males and white
students had higher odds for intention to use, which is consistent with other national studies
(Degenhardt, Chiu, Sampson, Kessler & Anthony, 2007). We found that females are at
lower odds for initiation as well as continued use. However, although females are somewhat
“protected” against use even in the case of legalization, if cannabis were legalized, a small
percentage of females could be expected to initiate who likely would not have otherwise
used (at that age). Likewise, racial minority students were less likely to report intention to
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use, with blacks and Hispanics having lower odds for intention to initiate use relative to
whites. Hispanic students who were lifetime or recent users, however, were at lower odds
for reporting they would use cannabis as often or more often if legal, but blacks were not. It
is not clear why black lifetime users were not also at lower odds, but we do know that there
are racial disparities with respect to criminal justice involvement. Blacks who are stopped by
police are more likely to be arrested (Gelman, Fagan & Kiss, 2007) and blacks are more
likely to experience cannabis arrests, pre-trial detentions, detainment, convictions and
sentencing related to cannabis in plain view arrests, compared to their white counterparts
(Golub, Johnson & Dunlop, 2007). Thus, cannabis use may have more legal repercussions
for black adolescents when it is not legalized. Even though racial minorities would still be at
lower odds for use in comparison to whites in the case of legalization, the prevalence among
racial and ethnic minorities would be expected to increase.

Interestingly, while according to MTF, cannabis use is slightly higher in large MSAs relative
to small and non-MSAs (Johnston et al., 2012a), results from this study suggest that high
school seniors residing in a small MSA had increased odds of intention to try cannabis if
legal relative to non-MSAs. The reason for this association is unclear, although a similar
observation was made in a German study (Kuepper, van Lieb, Wittchen & Henquet, 2011).
This could reflect students in small- to mid-size cities “catching up” to those in larger cities
(Johnston et al., 2012). However, residing in MSAs was not significantly associated with
intention to use as often or more often if legal among lifetime users. Results also suggest
that students whose parents attained higher levels of education attainment had higher odds
for intention to try cannabis if legal and to use as often or more often among lifetime users if
legal. Lifetime prevalence among this group would be expected to increase more than many
other demographic subgroups if legal. Likewise, students who report that they definitely
expect to graduate from a four-year college are at increased odds for initiation if legal. These
findings add to previous studies in the US (Humensky, 2010; Johnston et al., 2012) and
Europe (Legleye, Janssen, Beck, Chau & Khlat, 2011) that have found that students from
higher SES families are more likely to report cannabis use.

Not surprisingly, highly religious students were at low odds for intention to initiate or
continue to use cannabis use if legal to use. This is consistent with many other studies
suggesting that religious individuals tend to be at low odds for use (Bachman, Johnston, &
O’Malley, 1998; Degenhardt et al., 2007; Palamar, Kiang, & Halkitis, 2012), in part, due to
higher disapproval or stigma toward use as well as lack of (known) exposure to users
(Palamar, Kiang, & Halkitis, 2011; Palamar, 2013). Proscriptions against psychoactive drug
use vary by religious affiliation and denomination, and such data were not available to be
examined in this study. However, among those who identified as highly religious, we would
expect the number of initiates in this group to increase if cannabis were to be legalized. This
may be because fewer Americans now feel that cannabis use is no longer a moral issue.
Specifically, according to the recent Pew Research Center survey, only 32% of adults
surveyed felt use was “morally wrong” in 2013 (compared to 50% in 2006; Pew Research
Center, 2013). This decrease occurred across most demographic and political groups and
younger respondents were most likely to feel that use is not a moral issue (Pew Research
Center, 2013). It is likely that many religious individuals would consider use even less of a
moral issue if use became legal.
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Substance use variables were among the strongest correlates of intention to use cannabis.
Students who used alcohol or cigarettes were at more than double the odds of reporting that
they intended to try cannabis if legal than those who did not use these legal, yet age-
restricted drugs. Cigarette smoking also increased the odds for reporting intent to use as
often and more often among lifetime cannabis users, and the odds were nearly three to four
times higher for these outcomes among those who reported using cannabis in the last 30
days. Recent alcohol use was associated with intention to use as often, but not more often,
among lifetime cannabis users. Recent alcohol use, however, was not related to intention to
use among recent cannabis users. It is likely that once tobacco and alcohol is initiated,
attitudes towards drugs such as cannabis become more favorable, but the association
between cigarette use and intention to use cannabis is more robust. Cigarette use has been
found to be a strong risk factor in lowering disapproval towards use of various other illicit
drugs so it is not surprising that it is a strong predictor of intention to use cannabis in the
case of legalization, especially since cigarette use is now more disapproved than cannabis
use (Palamar, 2013). But alarmingly, the lifetime prevalence of cannabis use among students
who report no recent use of alcohol would be expected to increase about 33% if legal.
Recent cannabis use robustly increased the odds for intention to use as often or more often if
legal among lifetime users. Analyses further revealed that the recent and frequent users were
most likely to report intentions to continue or increase use if cannabis were legal and that
lifetime use itself was not as important.

Finally, with regard to attitudes toward use, perception of friends’ disapproval towards
cannabis use was a robust protective factor against intention to use among both non-users
and lifetime users. Results suggest that the higher the level of perceived friend disapproval,
the lower the odds of intention to use if legal. This finding adds to recent research
suggesting that attitudes of peers can strongly predict one’s own use, perhaps even above
and beyond one’s personal level of disapproval (Keyes et al., 2011). However, a major
finding of this study is that despite friend disapproval serving as one of the most robust
protective factors against intention to use, we would expect students with friends who
disapprove (or strongly disapprove) to increase in lifetime prevalence more than other
subgroups examined in this study. This may suggest that friend disapproval or influence of
friend disapproval is contingent on the legal status of cannabis.

Studies have found that rates of cannabis use differ according to state medical cannabis laws
(Cerda et al., 2012; Wall et al., 2011) so intention to use may differ by state; however, state-
level MTF data were not available. Although cannabis is illegal at the federal level, we
could not account for states with more liberal cannabis laws (e.g., medical cannabis,
decriminalization). Cannabis was not legal in any state during the time period of this study
(2007-2011), but it is possible that students’ awareness of their state-level policy may have
influenced their responses. Thus, in 16 states and the District of Columbia (where medical
cannabis laws were in effect during the study period), we might underestimate the
likelihoods of both intention to initiate and intention to increase cannabis use among non-
users and users, respectively. Conversely, we may overestimate these likelihoods in states
without pro-medical cannabis policies. MTF legalization questions are only asked of one-
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sixth of the high school senior sample (through survey form 4) and MTF does not administer
questions about legalization to their eighth or tenth grade samples. We also could not
include other commonly assessed attitudinal and belief variables (e.g., perceived risk,
perception of use by friends, easiness to get) in analyses as they were not assessed in the
survey form that asked about legalization. Results cannot be fully generalized to all
individuals in the age group assessed as some students were not in school the days of
assessment and others had dropped out of school.

There were some inconsistencies or confusion among students regarding the legalization
question. For example, 93 cannabis users (removed from analytic sample) reported that they
would try cannabis if legal. It is possible that such issues with the validity of self-report are
related to under- or over-reporting of cannabis use, or it may also be that some students were
confused about the term “legalization,” ignored skip patterns, or misunderstood the question.
For example, MTF did not specify under which (if any) regulatory conditions cannabis
would be used (e.g., sold in stores, age restrictions), which may add to confusion. We
carefully cleaned the data in order to remove such inconsistent responses. A secondary
analysis of inconsistent responses revealed the potential for some systematic bias. Response
bias needs to be further explored in future studies, but given the potential confusion
regarding the legalization question (e.g., some students might have answered as if they
would be more likely to use “in general,” whether or not they were users), we feel our
results are reliable given our approach to data cleaning.

Missing data, particularly for religiosity and race/ethnicity, was also problematic. However,
we addressed this by computing all statistics using both case-complete and full samples
(including missing data indicators in the models). Similar methods for handling missing data
have been used by MTF investigators (e.g., Terry-McElrath et al., 2013). Results were
reasonably similar across models, giving us confidence in reporting results from the larger
dataset including missing data indicators. Cohort data also had to be aggregated to provide
adequate sample size. We thoroughly tested differences between cohorts (including
interactions) and results from sensitivity analyses suggest comparable results across cohorts
giving us confidence in combining cohorts. We also included results from supplementary
analyses to report the associations within the smaller subsamples of last 12-month and 30-
day users. These subsamples are smaller, leading to larger standard errors so results should
be viewed with some caution. Finally, it is important to note that intentions to use do not
always predict use as attitudes may shift over time. Life events or the emergence of new
information over time can produce changes in intentions and the opportunity must arise in
order for an individual to engage in use (Ajzen, 1985, 1987). Thus, our computations of
expected increases in lifetime prevalence if cannabis was legal were held under the
assumption that students who reported intention to use actually used.

Ten percent of non-cannabis-using high school seniors reported the intention to initiate use
if cannabis was legally available. Among lifetime users, recent and frequent users were more
likely to report intentions to use as often or more often if legalized. This study delineated
specific risk factors predicting intentions to use. Cannabis use and support for legalization
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are increasing while disapproval towards use is decreasing. Initiation of cannabis use by
some individuals appears to be inevitable, whether or not use is legalized. Results from this
analysis suggest that legalization may become associated with increased rates of initiation
and use among specific subsets of high school seniors in the US. However, the reader should
be reminded that rates of lifetime use among these high school seniors are expected to rise
over time so it is unknown whether the same students who reported intention to use if legal
are the same students who will initiate use during adulthood regardless of legal status.
However, our analyses of subgroups did identify those with an increased likelihood for use
in the case of legalization. While those already at risk for use were found to be more likely
to report intention to use, these analyses did reveal increased likelihood of subgroups
normally not at risk for use as being at increased risk for use if legal to use and if cannabis
was legally available. As cannabis use increases, regardless of legal status, it has become
increasingly important to prevent the adverse consequences that can be associated with use.
Public health practitioners must continue to educate cannabis users and those at risk for
initiation and/or continued use about the potential harms associated with use.
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