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Abstract

Objectives—There is debate about whether marijuana (cannabis) use is more dangerous than
alcohol use. Although difficult to make objective comparisons, research is needed to compare
relative dangers in order to help inform preventive efforts and policy.

Methods—Data were analyzed from a nationally representative sample of high school seniors in
the Monitoring the Future study (2007-2011; Weighted n = 7437; modal age: 18) who reported
lifetime use of alcohol or marijuana. Students were asked to indicate whether they experienced
various adverse psychosocial outcomes resulting from use of each substance. We examined which
outcomes were more prevalent for each substance.

Results—Compared to alcohol use, marijuana use was more commonly reported to compromise
relationships with teachers or supervisors, result in less energy or interest, and result in lower
school or job performance. Compared to marijuana use, alcohol was more commonly reported to
compromise relationships with friends and significant others; it was also reported to lead to more
regret (particularly among females), and driving unsafely. Marijuana users were more likely to
report no adverse outcomes. Females and white students were more likely to report various
adverse outcomes and higher frequency use of each substance also increased occurrences of
reported adverse outcomes.
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Conclusions—Marijuana and alcohol are associated with unique adverse psychosocial
outcomes. Outcomes differ by sex and race/ethnicity, and perception or experience of outcomes
may also be related to legal status and associated stigma. Public health interventions may be more
effective by focusing on harm reduction strategies for these drug-specific outcomes.
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Introduction

Growing public support for more liberal marijuana laws (e.g. legalization) (1-3) has led to
public debate about whether marijuana is “safer” than other substances, such as alcohol.
Supporters of more liberal marijuana policy have received considerable attention with their
thesis that marijuana is safer than alcohol (4), and Nutt and colleagues published a well-
publicized report suggesting that alcohol ranks among the most dangerous substances when
comparing the harms of various licit and illicit drugs, including marijuana (5). Moreover, in
January 2014, President Obama stated he was not convinced that marijuana is “more
dangerous” than alcohol (6), and in April 2014, results from a national survey of adults
found that compared to marijuana, alcohol is viewed as a bigger threat to health (15% vs.
69%) and society (23% vs. 63%) (7).

Despite this recent change in views toward marijuana use, the harms of use as compared to
alcohol use are not well understood. This is of particular concern with regard to adolescents,
as alcohol and marijuana are the two most commonly used psychoactive substances in this
age group (8-10). Nearly half (45.5%) of high school seniors have used marijuana in their
lifetime and 68% have used alcohol (11). Adolescents’ perceptions of risk differ depending
on the substance and frequency of use. In 2013, 15% of 12th graders reported that using
marijuana once or twice was risky, while 10% of high school seniors perceived use of one or
two alcoholic drinks as risky. Conversely, 40% of adolescents viewed regular use of
marijuana as risky compared to 62% of adolescents who perceived risk in having 4-5 drinks
nearly every day. In order to develop effective prevention strategies, research is needed to
compare the harms associated with marijuana and alcohol use.

In models of global disease burden, alcohol use disorders are estimated to account for 17.7
million disability-adjusted life years (DALYS) (7.4%), while cannabis is significantly lower,
accounting for 2 million DALY (0.08%) (12). In contrast to the approach of global burden
of disease, several researchers have attempted to create a single measure of “harmfulness”
based on multiple criteria (5,13,14). In a study conducted by Nutt and colleagues, drugs
were evaluated on 16 criteria, such as drug-specific mortality, dependence, loss of
relationships, crime, family adversities, and economic cost. Such rankings have consistently
found that alcohol is more harmful and less beneficial than marijuana (5,15,16). However,
rankings based on aggregate measures have been criticized, as they do not fully account for
the variable nature of harm (e.g. violence vs. addiction), utilize non-objective valuations, or
consider potential benefits (17,18). Calls have made for more multidimensional analyses of
harm (17,19).
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There is evidence supporting associations between alcohol and marijuana use with negative
outcomes in multiple domains, including poor academic performance and attainment,
decreased intellectual functioning and memory, reduced occupational productivity, driving
impairment and traffic accidents, impaired psychological functioning (e.g. mood disorders)
and impacted social relationships (20-22). Yet, we are not aware of studies that have
examined adverse psychosocial outcomes and their association with marijuana versus
alcohol use. We thus have an incomplete understanding of the relative harms of each
substance on adolescents.

Because of this gap in the literature, this study investigates various adverse psychosocial
outcomes of two of the most commonly used psychoactive substances among adolescents,
alcohol and marijuana, using a large, nationally representative sample of high school
seniors. Findings of this study will contribute to the ongoing debate on marijuana policy and
its perceived harm when compared to alcohol.

Data were examined from Monitoring the Future (MTF), an annual survey of high school
students in approximately 130 public and private schools throughout 48 states in the US
(23). 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. Variables for select constructs are divided into six survey forms, which are
distributed randomly. This study examines data collected through Form 3, which assesses
self-reported psychosocial adverse outcomes resulting from use of alcohol and marijuana.
Analyses focused on data collected from high school seniors in the most recent five cohorts
with available data (2007-2011).

Students were asked to report their age (provided by MTF as <18 vs. =18 years of age), sex,
and race and ethnicity (i.e. white, black, Hispanic), and they were asked about frequency of
use of alcohol and marijuana in their lifetime. Students were asked, “On how many
occasions have you had alcoholic beverages to drink — more than just a few sips?” and “On
how many occasions (if any) have you used marijuana (weed, pot) or hashish (hash, hash
oil) in your lifetime?” Possible responses for these questions were: 0 occasions, 1-2
occasions, 3-5 occasions, 6-9 occasions, 10-19 occasions, 20-39 occasions, and 240
occasions. Alcohol and marijuana frequency variables were recoded into lifetime use (ever
used), used =10 times and used =40 times. Variables were also trichotomized into: (1) used
1-9 times, (2) 10-39 times, and (3) =40 times. For alcohol and marijuana, students were
asked, “Has your use of [substance name] ever caused any of the following problems for
you?” and they checked off “yes” or “no” to 16 various outcomes (15 adverse outcomes and
1 item assessing whether none of the 15 outcomes occurred).
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We first examined whether there were differences in adverse outcomes in those who used
both alcohol and marijuana (n = 4249) compared to those who used only alcohol (n = 2949)
or only marijuana (n = 240). Z-tests were computed to compare the proportions of students
who reported on each of the 16 outcomes (24). We then examined whether there were
significant differences in reported outcomes between alcohol and marijuana by lifetime
frequency subgroups: (1) used ever, (2) used =10 times, and (3) =40 times. Subgroups were
examined in this manner first in order to not restrict the upper limit of use. We then
examined frequency of use, but in a trichotomous manner (i.e. used 1-9 times, 10-39 times,
=40 times). Rao-Scott Chi-square tests were computed to compare frequency of use (of
alcohol and marijuana separately) for each outcome. The 16 outcomes were then examined
again using chi-square tests to assess potential differences by race, ethnicity and sex. These
analyses were conducted to determine whether outcomes differed by these key
characteristics while considering the study’s complex survey design (25). After examining
these characteristics in relation to outcomes in a bivariable manner, we then examined these
three independent variables (sex, race and ethnicity, and frequency of use) with design-
based multiple logistic regression models controlling for age. The 16 outcomes served as
separate dichotomous outcomes for alcohol and marijuana. Each independent variable was
entered into each model and was associated with an adjusted odds ratio (AOR) and 95%
confidence interval (Cl). AORs between alcohol and marijuana covariates were also
compared. Even though there was not a high degree of overlap between the 16 self-reported
outcomes (presented in Results), we utilized a Bonferroni correction for all analyses (a =
0.05/16 = 0.003). Analyses were design-based for complex survey data (26), weighted
accorded to the study’s sampling scheme and conducted using SAS 9.3 and Mplus 6.12
software.

Table 1 presents sample characteristics and a breakdown of frequency of alcohol and
marijuana use. The majority of the sample was =18 years of age or white; 96.8% used
alcohol and 60.4% used marijuana in their lifetime. Total number of reported adverse
outcomes tended to increase as frequency of use increased; however, the sum scores
presented are only for descriptive purposes. We did not compute statistical tests for total
number of outcomes because the groups were not independent and because weight of
seriousness of outcomes could not be taken into account. Prior to comparing separate
adverse outcomes in the full sample, we first tested whether adverse outcomes differed
between who used both drugs and who used only alcohol or only marijuana. All alcohol-
related outcomes were significantly more prevalent among those who also had used
marijuana in their lifetime (Table 2). Half of marijuana-related outcomes were more
prevalent among those who also have used alcohol.

Percentages of adverse outcomes tended to increase as frequency of use increased (Table 3;
formal statistical tests presented in Table 4). Compared to marijuana, behaving in ways one
regrets was significantly higher for alcohol at all frequencies of use. A similar, but weaker,
significant difference was found with alcohol use being more closely associated with driving
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unsafely and feeling less stable emotionally. Compared to alcohol, students consistently
reported marijuana to be associated with involvement with people who are a “bad influence”
and with having less energy or less interest in activities. Marijuana use was also more
closely associated with decreased work/school performance, bad psychological effects, and
hurt relationships with parents, teachers or supervisors, compared to alcohol. However,
marijuana users were also consistently more likely to report no problems associated with
use, compared to alcohol.

Comparing outcomes further by frequency of use, all adverse outcomes for both alcohol and
marijuana use increased significantly as frequency of use increased (Table 4). However, the
only outcome that did not change by frequency of use was reporting that there were no
problems occurring from marijuana use. For alcohol use, driving unsafely, behaving in ways
in which one regrets, getting into trouble with the police and hurting one’s relationship with
a significant other greatly increased with frequency of use (all ps < 0.0001). Hurting one’s
relationship with parents, hurting school or job performance, experiencing decreased interest
in activities, having less energy and trouble with the police all greatly increased with
frequency of marijuana use (all ps < 0.0001).

White students reported significantly higher rates of various adverse outcomes as compared
to black and Hispanic students (Table 5). The most significant differences by alcohol use
were for engaging in behavior that one regrets, inability to think clearly and driving unsafely
(all ps < 0.0001). There were far fewer racial/ethnic differences with regard to marijuana
use, but white students were more likely to report use interfering with ability to think clearly
and unsafe driving (ps < 0.0001). However, white students were also more likely to report
no adverse outcomes associated with marijuana use, compared to black and Hispanic
students.

There were also numerous significant differences by sex for both drugs (Table 6) with
females more likely to report most adverse outcomes related to alcohol and marijuana use
compared to males. Females were particularly more likely to report engaging in behaviors
they regretted, feeling less stable emotionally and thinking less clearly due to alcohol use
(all ps < 0.0001). Sex differences were generally not as large for marijuana, but females
were more likely to report less energy and less emotional stability, and more psychological
effects compared to males (all ps < 0.0001).

While there were numerous significant differences by race and sex, frequency of use was
found to be dependent on these factors (data not presented in tables). Specifically, white
students were more likely to report more frequent alcohol use (i.e. 240 times) and black and

Hispanic students were more likely to report less frequent use (i.e. 1-9 times) (2 (4)=95.9,

p < 0.0001); results were similar for marijuana (y% (4)=40.2, p < 0.0001). Males were also
more likely to report more frequent alcohol use (i.e. =40 times) and females were more

likely to report less frequent alcohol use (i.e. 1-9 times) (y2,(2)=76.5, p < 0.0001); results

were similar for marijuana (y2,(2)=65.8, p < 0.0001). To control for these differences, we
computed multivariable models.
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Females were at higher odds for reporting the majority of adverse outcomes, while
controlling for race and ethnicity and frequency of use (Table 7). Racial or ethnic minorities
(most often black students) were at decreased odds for many adverse outcomes, and this
“protective” effect tended to be more pronounced for alcohol than marijuana. With regard to
frequency of use, the higher the frequency of use, the higher the odds of reporting an
adverse outcome. In particular, the relationship between frequent alcohol use (used =40
times) and regret (AOR = 6.66) was stronger (p < 0.0001) than the relationship between
frequent marijuana use and regret (AOR = 2.29). Similarly, there was a stronger relationship
between frequent alcohol use (used =40 times) and hurt relationship with friends (alcohol
AOR = 4.44, marijuana AOR = 2.24, p < 0.003), and driving unsafely (alcohol AOR =
13.17, marijuana AOR = 3.00, p < 0.0001) as compared to frequent marijuana use.
Compared to alcohol, frequent marijuana use was less likely to lead to any adverse outcomes
(alcohol AOR = 0.85, marijuana AOR = 0.44, p < 0.001) after controlling for sex, race and
ethnicity.

Discussion

An increase in positive public opinion toward marijuana has led to a greater interest in
whether marijuana is more or less harmful than other substances. This is of particular
concern for adolescent populations, where preventive strategies are often targeted to curb
initiation and potentially related damaging effects. Previous studies have made an effort to
rank the “harmfulness” of various substances (5,13-16,27); however, while this approach is
informative, it has been controversial as a means to guide public discourse due to the
variable risk associated with different harmful behaviors (17,18,28). In contrast, this study
directly compared various self-reported adverse psychosocial outcomes among student users
of alcohol and marijuana, the two most prevalent psychoactive substances used by US high
school seniors (23). Using a young, nationally representative sample, our findings suggest
that (1) marijuana users are less likely to report any adverse psychosocial outcomes; and (2)
certain psychosocial outcomes and behaviors are more consistent with marijuana use and
others are more consistent with alcohol use. Furthermore, our results provide important new
insights into the relationship between demographic characteristics, frequency of use and
adverse psychosocial outcomes.

Compared to alcohol use, marijuana use was more consistently reported to hurt relationships
with parents and with teachers or supervisors. However, the reason for this association is
unclear. While detrimental relationship effects may stem directly from behaviors or
symptoms associated with use, they might also be due to the stigma associated with illicit
drug use. For example, in a recent MTF report, 49% of seniors reported disapproval toward
adults trying marijuana once or twice, yet only one in four high school seniors indicated that
they disapprove of trying one or two drinks of alcohol (11). Although marijuana is the least
stigmatized illicit drug (23,29), marijuana users are more likely than those who drink alcohol
to face negative perceptions (23,30,31), possibly even more so from authoritative figures.
Likewise, compared to alcohol, marijuana use was more associated with reports of being
involved with “bad” influences. This was not unexpected as marijuana use is illegal and thus
peers who use or sell may also be subject to the disapproval and/or stigma aforementioned.
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However, frequent users of alcohol and marijuana had identical odds for reporting such
involvement, after controlling for other demographic variables.

Despite differing legal status of these two substances, we did not find a significant
difference with regard to general lifetime use and trouble with police. However, controlling
for demographic variables, frequent (i.e. used =40 times) marijuana users were 23 times
more likely to report getting into trouble with the police (compared to alcohol, AOR = 9.83).
It is unknown whether getting into trouble with police was related to behavior while high on
marijuana or a direct result of marijuana possession. As a controlled substance, mere
possession of marijuana may have a greater likelihood of significant legal consequences
compared to an age-restricted, unscheduled substance such as alcohol, so this was not
unexpected. Smoking marijuana also tends to leave a strong odor, which can easily draw
attention to authorities. However, while previous studies have found arrest disparities with
regard to marijuana-related arrests (32—35), we found no racial differences with regard to
getting in trouble with police because of marijuana use. However, future studies should
further examine whether there are differences by urban versus non-urban areas.

Compared to alcohol, marijuana use was more commonly associated with less energy, less
interest in activities, and lower performance at work or school, particularly when use was
frequent. Such findings have been described in the literature previously (e.g. “amotivational
syndrome™) (36,37). Marijuana was also more commonly reported to be associated with
other bad psychological effects, but when use was less frequent. Bad psychological effects
associated with marijuana use were more common among less frequent users — possibly
because infrequent users are still unfamiliar with the substance’s effects.

Compared to marijuana users, those who reported alcohol use more commonly reported that
use led to regret, and frequent use of alcohol was more often associated with harmed
relationships with friends or significant others (e.g. boyfriends). Feelings of regret and hurt
relationships were more likely among females. These two associations may be linked, as
regret can often result from conflicts from peers. Alcohol in particular has been associated
with loss of inhibitions and sexual risk behavior (38-40). Alcohol use was also more
strongly associated with reports of being less stable emotionally.

Perhaps the most alarming finding was that alcohol use was significantly more likely to be
associated with unsafe driving, especially among frequent users (19.9% for alcohol vs. 8.8%
for marijuana). In fact, frequent users (used =240 times) had over 13 times the odds of
reporting unsafe driving compared to marijuana (AOR = 3.0). While most adverse outcomes
pertain to the student and his or her relationships, this may be the most detrimental outcome
to society. It is estimated that 10.5% of high school students have driven under the influence
of alcohol at some point in time (41). Motor vehicle accidents remain the leading cause of
death among 10-24-year-olds, resulting in 18.6 deaths per 100 000 teens. Alcohol is also
thought to contribute to 23% of fatal crashes involving 16—-20-year olds (41). Although
cannabinoids have been increasingly detected in fatal car crashes (2.8-12.3%), alcohol is
still present in the blood of a substantial proportion of victims of motor vehicle accidents
(24.7-43.7%) (42). However, other MTF studies on high school seniors have shown that
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marijuana use and driving may have begun to overtake driving under the influence of
alcohol (43).

While many studies have examined harm resulting from substance use, this study elucidates
important relationships between frequency of use and adverse outcomes. For almost all
reported adverse outcomes, the frequency of the outcome increased as use of either
marijuana or alcohol increased. The notable exception was that 14% of marijuana users
reported no adverse psychosocial outcomes, regardless of frequency of use. This relationship
supports the idea that frequent marijuana use may be less likely than alcohol use to be
associated with perception of harmful psychosocial behaviors. In addition, some adverse
outcomes experienced by marijuana users are likely related to marijuana policy rather than
use per se (19,44).

The reported adverse outcomes were based on subjective perceptions without objective
confirmation. Other outcomes may have gone unreported if students did not feel that the
behavior was risky, despite its occurrence, or if the student was unaware of the outcome (or
unaware of the outcome’s potential relation to use). Others may have over-reported
assuming direct relationships between use and outcomes. We also could not evaluate
frequency of outcomes or the magnitude of consequences or harm to others or society. MTF
did not assess common risk behaviors such as unprotected sex or dependence, and did not
survey high school dropouts, potentially decreasing the generalizability of findings.

Subgroup analyses were limited to sex, race and ethnicity, and reported adverse outcomes
may have been dependent upon other sociodemographic variables. We controlled for age in
multivariable models, but refrained from controlling for other characteristics we did not
examine earlier in a bivariable manner. It is possible that, for example, some sex or race
associations would change in light of other covariates. We did find that adverse outcomes
were more likely among those who reported use of both substances so future studies should
further examine whether lifetime use of other drugs is related to experience of adverse
outcomes in these substances. We also could not account for simultaneous use of both
substances, a common occurrence among adolescents (45). Finally, a statistical correction
was utilized when examining the 16 outcomes for each substance. While this correction was
conservative, very few associations lost significance in light of the correction.

Conclusions

Few studies have directly compared adverse psychosocial outcomes among adolescent users
of alcohol and marijuana. Frequency of use appears to influence adverse outcomes
associated with marijuana and alcohol use differently. Likewise, perception or experience of
various adverse outcomes tends to differ by sex, race and ethnicity. As marijuana use gains
greater acceptance among the US population, special attention should be given to the unique
differences in adverse outcomes among adolescents who use marijuana and/or alcohol. This
will help ensure that resources and policies aimed at preventing these behaviors are utilized
in the most effective manner.
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