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Abstract

Objective—To assess associations between enactment of state medical marijuana laws (MMLS),
MML restrictiveness, and past-30-day youth alcohol use overall, and in relation to marijuana use.

Method—This quasi-experimental difference-in-difference designed study used state-level Youth
Risk Behavior Survey data of 9th—12th grade students in 45 states from 1991-2011 (N = 715,014).
We conducted bivariate (unadjusted) and multivariable (adjusted for state, year, individual
characteristics) logistic regression analyses to examine the effect of MML enactment (yes/no) and
less restrictive vs. more restrictive MMLSs on five varying measures of past 30-day alcohol use
(i.e., any use or binge) and alcohol and marijuana use behaviors.

Results—In the final adjusted analyses, MML enactment was associated with lower odds of
adolescent past 30-day (1) alcohol use (OR =0.92, [0.87, 0.97], p <.01) and (2) use of both
alcohol and marijuana (OR = 0.93, [0.87, 0.99], p < .05). States with less restrictive MMLs had
lower odds of past 30-day (1) alcohol use (OR =0.94, [0.92, 0.97], p <.001), (2) binge drinking
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(OR =10.96, [0.93, 0.97], p < .05), (3) alcohol use without any marijuana use (OR = 0.96, [0.93,
0.99], p <.01), and (4) use of both alcohol and marijuana (OR = 0.96, [0.92, 0.99], p < .05).

Conclusions—This study found that enactment of any MML, and of less restrictive MMLs, was
associated with lower odds of past 30-day adolescent alcohol use among adolescents. With
continued change in state marijuana laws, it is important to monitor the effect of their enactment
and implementation, as well as their specific provisions (e.g. dispensaries, home cultivation),
which may differentially affect adolescent behaviors.

Keywords

Youth; marijuana use; alcohol use; medical marijuana laws; marijuana and alcohol co-use;
substance use

Introduction

Adolescents in the United States have high levels of alcohol and marijuana use,* which puts
them at risk for a host of adverse outcomes in the short and long term.2=> The past-30-day
prevalence estimates for alcohol and marijuana use among US high school students are
32.8% and 21.7%, respectively.® The reported lifetime use for both has declined since 1999,
with steeper declines observed for alcohol use. These findings are particularly noteworthy
given that the past 20 years have been marked by rapid changes in state-level marijuana
policies. Because liberalized restrictions on marijuana could lead to increases in substance
use and related problems among adolescents (e.g., increased alcohol use), ongoing public
health monitoring is critically important. Therefore, we examine the association between
medical marijuana laws (MMLs) and changes in past-30-day use of alcohol and marijuana.

Medical marijuana laws and adolescent marijuana and alcohol use

Since 1996, 29 states and the District of Columbia have enacted medical marijuana laws
(MMLs), the most liberal category of marijuana reform previous to recreational marijuana
laws (RMLs), which effectively allows patients to consume marijuana for varying medicinal
purposes.’ Although MMLSs tend to restrict access and use to those younger than 21, it had
been hypothesized that they would lead to an increase in marijuana use among adolescents.
8.9 To date, there is little support for this hypothesis.10:12-21 Thirteen national studies have
examined the association between MMLs and changes in adolescent marijuana use.10-22
Although two of those found higher rates of adolescent marijuana use in MML compared
with non-MML states, 1923 subsequent analyses with the same data demonstrated that there
was no association.11:22 The remaining studies similarly found little support for increased
marijuana use following MML enactment,10-12-21 ajthough one study found an increase in
marijuana use initiation in MML states among 12-to 20-year-olds.18

MMLs may also impact adolescent alcohol use, partially because youth engage in high
levels of concurrent alcohol and marijuana use.2425 Unfortunately, there is limited research
on how MML studies are associated with changes in alcohol use. It is particularly important
to examine whether MMLSs are associated with decreases in alcohol use and increases in
marijuana use, i.e., “the substitution hypothesis,” or with increases in both use, i.e., “the
complement hypothesis.”2% In a recently published systematic review of studies that
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examined changes in alcohol use in relation to marijuana policies, Guttmannova et al. found
evidence for both hypotheses.28 However, many of the studies included in that review were
conducted with data from the 1990s and are now dated.

Current literature shows that MMLs have not increased adolescent marijuana use, but it is
unclear whether MMLs increase adolescent alcohol use. Therefore, we examine past-30-day
alcohol use in addition to marijuana use behaviors. Given the high levels of alcohol and
marijuana co-use, we examined a broad set of substance use outcomes: any alcohol use,
binge drinking, alcohol use without any marijuana use, marijuana use without any alcohol
use, and both alcohol and marijuana use. This study was unable to assess alcohol and
marijuana “co-use,” i.e., whether adolescents reported alcohol and marijuana use on the
same occasion.

Restrictiveness and heterogeneity in MMLs—AIthough provisions of MMLs vary
widely across states (e.g., rules about dispensaries, home cultivation, user registration etc.),
MMLs have been historically specified as a binary variable in policy evaluation studies. This
strategy does not account for heterogeneity and precludes examination of how specific
provisions relate to changes in substance use. More recently, studies have started to address
heterogeneity by examining specific MML provisions separately. Findings suggest that
different MML provisions have differential effects on substance use outcomes, highlighting
the importance of incorporating measures of heterogeneity in research examining the impact
of MMLs.15:18.27-31 Additionally, a recent study developed an MML restrictiveness
taxonomy by categorizing MML provisions and scoring MML states along 3 key
dimensions: (1) Initiation (i.e., level of difficulty to become an approved medical marijuana
user), (2) Quantity (i.e., quantity of marijuana product allowed for each user), and (3)
Distribution (i.e., tightness of state regulation/monitoring of the medical marijuana supply
and distribution system). The sum of these domain scores produced an “Overall
Restrictiveness” score2? (possible range: 3 [most restrictive] to 15 [least restrictive]), which
was found to vary widely across the MML states (range: 4-14). Validity of this taxonomy
was supported by analysis results showing significant associations between these scores and
adjusted rates of past-year marijuana use among adult residents in state-level analysis.2 The
authors did not examine these scores in relation to adolescent outcomes, however.

Current study

This study builds on prior literature by examining the relationship between MMLs and rates
of adolescent past-30-day use of alcohol and marijuana using data collected from 45 states
between 1991 and 2011, during which time 12 states enacted MMLs and no states had
RMLs. To explore the relationship between alcohol and marijuana use, we examine alcohol
use in relation to marijuana use (i.e., alcohol only, use of both alcohol and marijuana,
marijuana only, etc.). A unique feature of this study is our analysis of not only the effect of
having any MML on these outcomes, but also the effect of state MML restrictiveness, using
policy taxonomy scores.2?
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This study used a quasi-experimental difference-in-difference design to assess changes in
rates of adolescent past-30-day alcohol and marijuana use behaviors using a series of
repeated cross-sectional Youth Risk Behavior Surveillance (YRBS) System data from 45
states merged with state-level MML data, 1991-2011.

State-level youth risk behavior surveys (1991-2011)

Individual-level data (V= 735,352) from 45 US states were derived from the school-based
state-level Youth Risk Behavior Surveillance (YRBS) surveys collected biennially between
1991 and 2011. The YRBS is a cross-sectional survey monitoring health-risk behaviors that
contribute to the leading causes of morbidity and mortality among youth. The YRBS survey
and methodology has been described in detail at: http://www.cdc.gov/healthyyouth/data/
yrbs/index.htm. Briefly, the state-level YRBS data are collected by various state education
and health agencies and can vary year to year in the number of participating states, and years
of available weighted data for participating states. Each state and year YRBS sample used a
2-stage, cluster sample design to produce a representative sample of students in grades 9 to
12 in its jurisdiction for each year. The primary sampling units are all public schools within
the state, except a few states that additionally included private schools. This sample
consisted of 10 cross-sectional adolescent cohort panels, each representing the year of data
collection, 1991-2011 (see Table 1 for pre-post years of YRBS data collection for MML
states). Surveys from states with a scientifically selected sample, appropriate documentation,
and at least a 60% response rate were weighted to adjust for student nonresponse, grade, sex,
and race/ethnicity and included in these analyses.

Twelve states in this 45-state sample enacted MMLs within study years, 1991-2011,
excluding 4 early adopter MML states: California, Washington, Oregon, and Hawaii. State
MML year of enactment information was derived from national government and proponent
databases.”:32:33

This study was approved by the Brandeis University Institutional Review Board in
September 2013. We obtained the data securely from the Centers for Disease Control and
Prevention (CDC) and varying state YRBS coordinators. The CDC had pre-authorized
permission to distribute 1991-2011 data from 30 states upon request. Eleven states gave the
CDC permission to distribute data after an individual direct request or application was made
to the state coordinators. Four states granted permission after a formal data use agreement
was signed, and 1 state after an informal data use agreement was agreed upon. Although all
data used in analyses were de-identified, and thus exempt, the YRBS did receive parental
consent for student participation. Prior to a school’s participation in the YRBS, local
procedures for obtaining parental permission included either (1) active permission (i.e.,
parents must send a signed form permitting student participation) or (2) passive permission
(parents only send back signed form if student not permitted to participate).3*
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Dependent variables: Substance use outcomes—The following 5 dichotomous
outcome variables were constructed from YRBS variables consistently worded across all
states and years: report of any past-30-day (1) alcohol use (“at least 1 drink of alcohol”), (2)
binge drinking (5 or more drinks in a row), (3) alcohol use without any past-30-day
marijuana use, (4) marijuana use without any past-30-day alcohol use, and (5) both alcohol
and marijuana use (reported use of both alcohol and marijuana use in the past 30 days).

Independent variables: MML and restrictiveness—The main independent variable,
“any MML,” indicated whether an observation is from a state which had enacted an MML in
any prior year (Table 1). Twelve states with available YRBS data enacted MMLs between
1991 and 2011 (total N for these states = 102,124). Since states varied in the years of MML
enactment and years of YRBS participation, there was variation in available pre-post data for
states (Table 1). A second MML variable (“restrictiveness™) was constructed to differentiate
less restrictive versus more restrictive MMLs based on the taxonomy scores developed by
Chapman and colleagues.2? In the Chapman et al. study, the domains of Initiation, Quantity,
and Distribution were scored 1 to 5, with “1” being the most restrictive and “5” the least
restrictive. The sum of these domain scores, called the “Overall Restrictiveness,” ranged
from 4 to 13 across the states (Table 1), with higher scores indicating /ess restrictive MMLSs.
To reduce confusion, we have renamed this overall restrictiveness sum score to the “Least
Restrictiveness” score to indicate that a higher score means /ess restrictiveness. To enhance
ease of interpretation of analyses results, we further collapsed this overall score into an
ordinal variable, coded: “0” for no MML, “1” for more restrictive MML states (scores 4-9),
and “2” for less restrictive MML states (scores 10-14). In addition to the overall
restrictiveness score, we ran all models with each individual domain of the taxonomy
scoring (Initiation, Quantity, and Distribution; data not shown); however, there was not
enough difference between the individual taxonomy scores and the overall restrictiveness
scores to qualify for the need to further separate out in Table 2.

Data analysis

Results

Fixed-effects logistic regression modeling was used to assess the associations between state-
level variables and adolescent reports of past-30-day alcohol and marijuana use from 1991 to
2011. All final adjusted multivariable logistic regression models adjusted for (1) state (45
dichotomous variables indicating individual states; 7= 45), (2) year of data collection (11
dichotomous variables indicating each biennial year of data collection; range: 1991-2011),
(3) age (ordinal variable indicating age; range: 12-18), (4) sex (male vs. female), and race/
ethnicity (black non-Hispanic, white non-Hispanic, Hispanic, and other).

Prevalence estimates

Figures 1 and 2 graphically display unadjusted prevalence estimates of the rates of all 5
adolescent substance use outcome variables across years (V= 735,352). Figure 1 shows the
rates for the overall sample across the entire study period (1991-2011), and Figure 2 shows
the rates of these same variables separately for MML states and non-MML states from 2001,

Subst Abus. Author manuscript; available in PMC 2018 December 13.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Johnson et al. Page 6

the first year of data collection subsequent to the first 2 states in sample enacting MMLSs,
which enabled an “MML” comparison group, to 2011, the last year of data collection, by
which time 12 of the 45 states had enacted MMLSs.

Logistic regression analyses

Table 2 displays the adjusted logistic regression models assessing associations between
adolescent alcohol and marijuana use behaviors and whether a state enacted any MML and
MML restrictiveness. In the analyses, living in an MML state predicted significantly lower
odds of past-30-day adolescent (1) alcohol use and (2) both alcohol and marijuana use. Less
MML restrictiveness was associated with significantly lower odds of adolescents reporting
past-30-day (1) alcohol use, (2) binge drinking, and (3) alcohol use without any past-30-day
marijuana use. Past-30-day marijuana use without any past-30-day alcohol use was the only
dependent variable that did not show any significant effect.

Discussion

To examine whether MMLSs affect varying past-30-day adolescent alcohol and marijuana use
behaviors, this study examined data for 45 states between 1991 and 2011, including 12 of
the 16 states that enacted MMLs on or previous to 2011, representing the most liberalized
categorization of marijuana laws prior to the wave of recreational marijuana legalization
laws that began in 2012, and found that states that enacted a MML, and having a less
restrictive policy, were associated with lowered odds of adolescent past-30-day alcohol use.
Although MML states had higher odds of adolescents reporting past-30-day marijuana use
without alcohol use in unadjusted bivariate analysis (data not shown), this effect dissipated
after adjustment for state, year, and individual demographics (final adjusted model, Table 2).
This finding is consistent with the bulk of prior research based on large national data sets,
which found no increase in adolescent past-30-day marijuana use rates pre- to post-MML
enactment after adjusting for state effects. It is important to note that the last year of data
collection was 2011, and since this time 9 states in this data set enacted MMLs (Arkansas,
Connecticut, Florida, lllinois, Maryland, Massachusetts, New Hampshire, New York, West
Virginia) and another 6 states additionally enacted RMLs (Alaska, Colorado, Florida, Maine,
Massachusetts, and Nevada). It is possible that these results do not represent more recent
adolescent alcohol and marijuana use rates in states with MMLs given these more recent
changes.

A distinguishing feature of this study is its analysis of state MMLs along a gradient of
restrictiveness using a validated taxonomy scoring system recently published by Chapman
and colleagues.2® We found that less MML restrictiveness was associated with lower odds of
adolescent past-30-day alcohol use, binge drinking, alcohol use without any marijuana use,
and use of both alcohol and marijuana. Few prior studies have accounted for the variability
in MML design (i.e., the provisions included or level of restrictiveness). The current
literature assessing adolescent marijuana and/or alcohol use adjusting for the heterogeneity
of MML design is mixed, which may be a result of limitations in available data’s ability to
isolate effects of MMLs and their provisions, as well as the newness and evolving nature of
these laws.
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This study’s finding that MML enactment was associated with significantly lower odds of
adolescent alcohol use differs from one previous analysis by Pacula and colleagues using an
aggregated YRBS sample from 1993 to 2009, which found no overall association between
MML enactment and adolescent alcohol use.1> However, that study found significant
negative associations when examining specific MML provisions (i.e., allowing dispensaries
and home cultivation were associated with lower odds of alcohol use), which is more
comparable to our results based on analysis of MML “Least Restrictiveness” taxonomy
scores.

Other studies examining MMLs and alcohol use trends have used a variety of other national
data sets and have shown mixed findings. A study analyzing the Treatment Episode Data
from 1992 to 2008 found no association between MML enactment and alcohol use treatment
admissions but did find that states allowing MML dispensaries had higher rates of alcohol
treatment admissions in the <21 age cohort.1® Our study examined any alcohol use and any
binge drinking in the past 30 days, not severity of involvement, such as that which might
warrant treatment. It is possible that the effects of MMLs, and different MML provisions,
may vary by level of substance use involvement, with a potentially stronger effect on those
already substantially involved in substance use. Another analysis using National
Longitudinal Survey of Youth 1997-2008 found no association among individuals <21 years
old between MML and alcohol use, a positive association between alcohol use and home
cultivation, and a negative association between alcohol use and MML patient registration.1®
Another analysis using a restricted access data set from the National Survey on Drug Use
and Health from 2004 to 2012 found no evidence of an effect of an MML or any MML
provisions on any measure of alcohol use among 12- to 20-year-olds. However, this study
reported higher likelihood of past-month marijuana use and binge drinking and simultaneous
use of marijuana and alcohol for people aged 21 and older.18 It is possible that any effects on
adolescent alcohol use associated with MMLs lag behind changes in adults =21, who can
use alcohol legally.

Lastly, this study sought to assess if there were any “complementary” or “substitutive”
effects between alcohol and marijuana, specifically if MMLs were associated with higher
marijuana use odds and lower alcohol use odds. Interestingly, this study did not find
evidence of either. In this sample, MMLs were associated with lower odds of past-30-day (1)
alcohol use and (2) alcohol and marijuana use (any reported use of both substances in past
30 days), and no effect on past-30-day marijuana use without any alcohol use. The alcohol
finding is not as surprising given that Monitoring in the Future, a national surveillance of
youth substance use, reports steadily annual declining alcohol use rates among youth from
1991 when 39.8% of youth reported past-30-day alcohol use to 2011 when only 25.5% of
youth reported use (cohort includes average of grades 8, 10, and 12). By contrast, prevalence
of marijuana use has remained steady from 1994 (13.9%) to 2014 (15.2%), despite a
changing marijuana reform landscape.3® This could be a result of preventative methods
targeting youth simultaneously enacted in states enacting MMLSs, states’ control of the
quantity of marijuana and youth access to marijuana in the state, and lagged time from
policy enactment to implementation of policy provisions (e.g., dispensary,
commercialization, etc.) that theoretically may decrease fiscal and social costs and thus
increase youth access and marijuana use.
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Strengths and limitations

This study included 45 states spanning the years 1991-2011 and therefore captured more
states and years of data collection in the analyses than most previous studies assessing
MMLs and adolescent alcohol or marijuana use. It also moves the field forward by
accounting for MML heterogeneity (“Least Restrictiveness™) in the analysis of MML
effects, and it examined adolescent alcohol use in relation to marijuana use. The study had a
number of limitations. This study relied on state YRBS data, which are cross-sectional; thus,
results are unable to establish cause-effect relationships. It is possible that changes in the
composition of the study population over time could have contributed to differences in use
over time. Analyses address this potential confounding by weighting procedures to address
non-response bias, and multivariable models further adjusted for individual demographic
characteristics, state, and year effects. Our substance use data relied on the particular
wording of the YRBS survey questions, and on self-report, which may be subject to recall
error and social desirability bias. YRBS survey question design prevented analyses from
discerning more precise estimates on alcohol and marijuana co-use, since these data don’t
distinguish whether adolescents used marijuana and alcohol on the same occasion, only
whether they used each substance used in the past 30 days. Additionally, the YRBS sample
was limited to adolescents attending high school, mostly public schools, and may not be
generalizable to the entire state adolescent populations. State YRBS samples varied across
participating states and years of participation. This study excluded California, Oregon,
Washington, and Hawaii and only had post-enactment data for Colorado and Vermont. This
is an important limitation, since all the above states with the exception of Vermont passed
MMLs on or before 2000 and are generally considered “early adopter states,” thus limiting
our ability to discern full effects of all early MMLs. Maine, Nevada, and Alaska are the 3
remaining states that enacted MMLs on or before 2000 that are included in our sample.
Eleven states used as control states in this study were on the brink of enacting similar
MMLs, with (1) Connecticut and Massachusetts in 2012; (2) Illinois and New Hampshire in
2013; (3) New York and Maryland in 2014; and (4) Maryland, Pennsylvania, Ohio, North
Dakota, Arkansas, and Florida in 2016. It is possible that these control states’ substance use
and social norms were more like the intervention states, resulting in their eventually enacting
MMLs. Current literature suggests that states that enacted MMLs had higher rates of
marijuana use before MML enactment.1” The MML variables were constructed based on
MML enactment in order to have enough pre-post MML state/years for comparison, rather
than on implementation. Full policy implementation takes time, and this study may not have
included a sufficient number of years to capture implementation effects in all MML states.
Analyses did not adjust for any alcohol diversion policies, which may have moderated MML
effects on alcohol use.

Future research

Medical marijuana laws were the most liberalized marijuana laws until 2012, when 2 of the
current 8 states and Washington, DC, enacted varying laws permitting adults to use small
quantities of marijuana for recreational use. Further assessment of the effects of all state
marijuana laws on adolescent marijuana and alcohol use are important as more states move
to legalize marijuana for medicinal or recreational use. It is important for future research to
assess alcohol and marijuana co-use behaviors on the same occasion of use versus use of
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both substances within the past month. Preventing and/or reducing the potential harms of
marijuana liberalization laws on adolescents should take a multifaceted approach, including
the public health and policy sectors. A more comprehensive understanding of how varying
marijuana laws and provisions influence adolescent substance use behavior can contribute to
more efficacious alcohol and marijuana prevention and intervention policies in the future.

Studies are needed that analyze more recent years of YRBS data (2013 to present), as there
may be lagged effects of previously enacted MMLs, and additional states have passed
MMLs since 2011. It is important to additionally assess the 4 states that this study was
unable to include, using other weighted state-level data, such as Monitoring the Future
survey data.1’” Future studies should also examine whether marijuana laws effects are
moderated by adolescent age group, sex, and race, as well as examine other risk behaviors
associated with adolescent alcohol and marijuana use, such as driving after using,
unprotected sexual activity, tobacco use, and use of other drugs.2’

Past-30-day adolescent alcohol and marijuana use behaviors are still concerningly high.
However, using repeated cross-sectional YRBS data collected from 45 states between 1991
and 2011, this study found little evidence of increases in adolescent past-30-day alcohol use
behaviors attributable to MML enactment or to less restrictive MMLSs. Instead, this study
suggests that policies that liberalize marijuana access are associated with lower rates of
adolescent alcohol use; more studies are needed to confirm and elucidate this finding. Given
the rapidly evolving marijuana law landscape, evaluating the impact of marijuana law
enactment/implementation on adolescent behaviors is an important research priority moving
forward and is necessary for informing public health and policy efforts to prevent the
possible adverse consequences of marijuana legalization.
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Figure 1.

Unadjusted prevalence estimates (means) of adolescent past-30-day alcohol and marijuana
use behaviors, all 45 states from 1991 to 2011 (V= 715,014).
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Table 2

Past-30-day adolescent alcohol and covarying marijuana use behaviors by state medical marijuana law (MML)
enactment status and restrictiveness, 1991-2011 (V= 715,014).

Any MML&MMIL restrictiveness taxonomy scoreb Adjusted ORC (95% Cl)

Past-30-day alcohol use

Any MML; 12 states (7= 102,124) “Least Restrictiveness” score?  0.92 i:50-87—0-97)
0.94™*(0.92-0.97)

Past—30—da1y/7 binge drinking
Any MML; 12 states (7= 102,124) “Least Restrictiveness” score?  0.95 £0-89-1-00)
0.96 " (0.934-0.997)

Past-30-day alcohol use without any marijuana use
Any MML; 12 states (7= 102,124) “Least Restrictiveness” score?  0.96 991‘1-02)

0.96 " (0.93-0.99)

Past-30-day marijuana use without any alcohol use
Any MML; 12 states (7= 102,124) “Least Restrictiveness” score? 0.9 (0.86-1.14)

0.99 (0.92-1.07)

Past-30-day alcohol and marijuana use

Any MML; 12 states (7= 102,124) “Least Restrictiveness” score?  0.93 :(0-87—0 .99)
0.96*(0.92-0.99)

Note. Each row shows the unadjusted (bivariate) and adjusted model results for each independent variable with the dependent variables in the
columns. Stata 13 MP “svyset” survey data settings were used to assign YRBS design variables: (sampling units: “psu” and strata “stratum”) as
provided by all state YRBS data sets to account for their sampling procedures.

Each cell shows the result of a separate logistic regression analysis. Control group: States that either did not enact MMLs during any of the survey
years or did not enact an MML in the varying survey years before they eventually enacted MMLs. Estimates are weighted using YRBS weights.

aAny MML.: State had enacted medical marijuana in year of data collection (yes/no)

“Least Restrictive” MML score adapted from Chapman et al.29 study: Range: 4-13, with higher scores indicating less restrictive MMLs in
regards to ability of (1) /nitiating medical marijuana use, the (2) guantity of medical marijuana product per marijuana user, and state system ability
to control the (3) distribution of medical marijuana. For analyses in this study and interpretability, these scores were renamed “Least

Restrictiveness” score” (vs. the “Overall Restrictiveness” used in Chapman et al.29 study) to distinguish “more restrictive” vs. “less restrictive”
MML states (“Least Restrictive” MML score range: 4-13 (coded “1” or “more restrictive” [scores 4-97]; coded “2” or “less restrictive” [scores

10—14+]). 0=no MML; 1 = “more restrictive”; 2 = “less restrictive.

EAdjusted odds ratios (multivariable models), adjusted for year fixed effects, state fixed effects, and individual demographics: age, sex, white,
black, Hispanic, and other.

dBinge drinking: report of drinking =5 alcoholic beverages on 1 occasion in the past 30 days.
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