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Abstract

Background—Alcohol and marijuana are the most commonly used substances among
adolescents but little is known about patterns of co-use.

Objectives—This study examined patterns of concurrent (not overlapping) and simultaneous
(overlapping) use of alcohol and marijuana among adolescents.

Methods—Data from US-national samples of 12th graders (A=84,805, 48.4% female) who
participated in the Monitoring the Future study from 1976 to 2016 and who used alcohol and/or
marijuana in the past 12 months were used to identify latent classes of alcohol use, marijuana use,
and simultaneous alcohol and marijuana (SAM) use.

Results—A four-class solution indicated four patterns of use among adolescents: (1)
Simultaneous alcohol and marijuana (SAM) use with binge drinking and recent marijuana use
(SAM-Heavier Use; 11.2%); (2) SAM use without binge drinking and with recent marijuana use
(SAM-Lighter Use, 21.6%); (3) Marijuana use and alcohol use but no SAM use (Concurrent Use,
10.7%); and (4) Alcohol use but no marijuana or SAM use (A/cohol-Only Use, 56.4%).
Membership in either SAM use class was associated with a higher likelihood of truancy, evenings
out, and use of illicit drugs other than marijuana. SAM-Heavier Use, compared to SAM-Lighter
Use, classes were more likely to report these behaviors and be male, and less likely to have college
plans.

Conclusions—Among 12t graders who use both alcohol and marijuana, the majority use
simultaneously, although not all use heavily. Given the recognized increased public health risks
associated with simultaneous use, adolescent prevention should include focus on particular risks of
simultaneous use.
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Alcohol and marijuana are now the two most commonly used substances among U.S. high
school students [1, 2]. Some adolescents use only one of these two substances, others use
alcohol and marijuana concurrently (on separate occasions within a given period, such as
within the past 30 days [3, 4]), and still others use alcohol and marijuana simultaneously (at
the same time, such that their effects overlap [3, 5]). In comparison with adults, adolescents
are more likely to engage in simultaneous, or sometimes called polydrug, use [6]. Nationally
representative data indicated that 32% of U.S. 12! graders reported using only alcohol, less
than 1% reported using only marijuana, 13% reported concurrent alcohol and marijuana use,
and 21% reported simultaneous alcohol and marijuana (SAM) use during the past 12 months

[71.

The negative consequences of either alcohol or marijuana use during adolescence are well-
documented [8-11]. Risks associated with adolescent SAM use are less studied but include
alcohol dependence and abuse [12], dangerous driving [7], and higher use frequency of both
alcohol and marijuana [13, 14]. The research literature on adult SAM use is more extensive
and links SAM use to more frequent binge drinking and marijuana consumption [15], and
adverse social consequences, dangerous driving, and depression [16]. SAM use is of
particular concern due to additive (and possibly synergistic) effects on a range of cognitive,
perceptual, and motor functions [17-25].

While SAM use is clearly associated with higher substance use frequency, studies have
found that some adolescents report SAM use at lower frequency levels of both marijuana
and alcohol [13]. At present, there are no estimates of (a) the proportion of late adolescents
who engage in SAM use characterized by lower versus higher alcohol and/or marijuana use,
(b) the associations with key covariates that may differentiate patterns of use, or (c) the
stability of these use patterns across historical time.

Covariates associated with patterns of adolescent alcohol, marijuana, and SAM use include
sex, race/ethnicity, and home and school factors [26—28]. Boys have a higher likelihood than
girls of binge drinking [27, 28], any marijuana use [1, 26, 28], and any SAM use [13]. Black
adolescents consistently have a lower likelihood of recent and/or heavy alcohol use than
White or Hispanic adolescents [1, 26, 28], but rates of marijuana use have recently shown
greater similarity across racial/ethnic groups [1, 26, 28]. SAM use is higher among White
(vs. Black or Hispanic) adolescents even after controlling for substance use frequency [13].
Higher average parental education (a proxy for socio-economic status) is associated with
higher binge drinking among 12 grade students [1, 28] and higher odds of SAM use prior
to controlling for substance use frequency [13]. Lower school grades are associated with a
higher likelihood of SAM use [13] while college-bound students are less likely to report
binge drinking or recent marijuana use [1, 28]. A greater number of weekly recreational
evenings out, higher school truancy, and use of other illicit substances are associated with
higher SAM use prevalence among adolescents [13]. Historically, adolescent alcohol use
prevalence has decreased significantly since the end of the 1970s [1, 2] and the proportion
who report using neither alcohol nor marijuana has increased [7]. Trends in both concurrent
and SAM use have generally mirrored trends in alcohol-only use [7].
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The current study aims to contribute to the literature on adolescent alcohol and marijuana
use by utilizing data from 41 years of nationally representative samples of U.S. high school
seniors to investigate three research questions: (1) Among students reporting either alcohol
or marijuana use, what latent patterns of substance use define concurrent and simultaneous
user classes? (2) To what extent do key demographic and academic covariates differentiate
membership in the identified patterns of use? and (3) To what extent have membership
probabilities in the observed latent patterns changed across historical time?

Data are from the Monitoring the Future (MTF) study, which includes an ongoing cross-
sectional survey of adolescents [1, 29]. Each year since 1976, nationally representative
samples of approximately 15,000 12th graders are selected using a multistage sampling
procedure (at the level of geographic areas, schools, and students). Students are randomly
assigned to one (of five until 1988, and of six since 1989) survey forms and complete the
self-administered survey during a normal class period. Student response rates have averaged
83%, with most of the non-response due to absenteeism on the day of the survey. Informed
consent was obtained using school-specific protocols. The study is approved by the authors’
Institutional Review Board.

The analytic sample was limited to cases from 1976 to 2016 that (a) reported past 12-month
alcohol or marijuana use, and (b) provided valid data on SAM use (asked on one of the
survey forms). Of the 114,286 students who responded to the relevant survey form, 22,665
(19.8%) reported neither alcohol nor marijuana use in the past 12 months (and were thus not
included in the analytic sample). An additional 2,898 (2.5%) did not provide data on either
12-month alcohol or marijuana use, and 3,918 (3.4%) who were eligible to respond to the
SAM use item did not provide SAM use data. Thus, the final analytic sample included
84,805 students (74.2% of the original sample receiving the relevant survey form) who
reported alcohol and/or marijuana use in the past 12 months.

Alcohol use—Alcohol use in the past 12 months was assessed with the question, “On how
many occasions (if any) have you had any alcoholic beverage to drink—more than just a few
sips ... during the last 12 months?” with responses coded as 1=any alcohol use, 0=no
alcohol use. Binge drinking was assessed with the question, “Think back over the last two
weeks. How many times (if any) have you had five or more drinks in a row?” with responses
dichotomized to 1=any binge drinking, 0=no binge drinking in the past two weeks. For
analysis, an alcohol use trichotomy was created from the two alcohol measures. The
mutually exclusive categories were: (1) no alcohol use in the past 12 months, (2) alcohol use
in the past 12 months but no binge drinking in the past two weeks, and (3) alcohol use in the
past 12 months and binge drinking in the past two weeks.

Marijuana use—Marijuana use in the past 12 months was assessed with the question, “On
how many occasions (if any) have you used marijuana [or hashish] ... during the last 12
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months?” with responses coded as 1=any marijuana use, 0=no marijuana use. Marijuana use
in the past 30 days was assessed with the same stem question referring to “... during the last
30 days?” with response options again dichotomized to as 1=any marijuana use, 0=no
marijuana use in the past 30 days. For analysis, a marijuana use trichotomy was created from
the two marijuana measures. The mutually exclusive categories were: (1) no marijuana use
in the past 12 months, (2) marijuana use in the past 12 months but not in the past 30 days,
and (3) marijuana use in the past 12 months and in the past 30 days.

Simultaneous alcohol and marijuana (SAM) use—To assess SAM use, students who
reported use of marijuana in the past 12 months were asked, “How many of the times when
you used marijuana or hashish during the last year did you use it along with alcohol—that is,
so that their effects overlapped?” Responses were dichotomized to 1=any SAM use in the
past 12 months, 0=no SAM use (including students reporting alcohol use but no marijuana
use, or marijuana use but no alcohol use; users of neither alcohol nor marijuana were
excluded from analysis).

Covariates—Covariates associated with alcohol and marijuana use were also examined.
Self-reported measures included: gender (male, female); race/ethnicity (White, Black/
African American, Hispanic, Other Races); parent education (a proxy for socioeconomic
status, indicating that at least one parent had some college education vs. high school or less);
high school grades (B- or better vs. C+ or lower); whether the student had definite plans to
graduate from a four-year college (vs. not); evenings out with friends (three or more
evenings out/week vs. fewer than three); truancy (skipping/cutting any class in the past four
weeks vs. not); and past 12-month use of any illicit drugs other than marijuana, called illicit
other than marijuana (IOTM) use (any use vs. none). High school 12! grade cohort was
coded into four categories (1976-1985, 1986-1995, 1996-2005, and 2006-2016).

Plan of Analysis

Latent class analysis (LCA) was used to identify patterns of alcohol use (trichotomous),
marijuana use (trichotomous), and SAM use in the past year (dichotomous). The selection of
the number of latent classes that best represent the data was based on a combination of
parsimony, interpretability, and fit (including the BIC and sample size-adjusted BIC [a-BIC],
which have been shown in simulations to perform particularly well at selecting the “correct”
latent class model [30]). LCA estimates two types of latent class probability: membership
probability shows the estimated proportion of the sample represented by each class, based on
patterns of alcohol, marijuana, and SAM use; and item-response probability shows the
probability of reporting an indicator for members of each latent class. LCA models are able
to account for measurement error (i.e., the mismatch between observed reports and class
assignment) and missing data on the latent class indicator variables [31]. Missing data on the
latent class indicator variables was assumed to be missing at random and handled by the full
information maximum likelihood estimation procedure in Mplus [32]. Missing data on the
categorical covariates in the analytic sample (ranging from 5.1% for race/ethnicity to 11.4%
for truancy) were handled with the use of missing data indicators.
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Analyses were conducted using Mplus v7.4 [32], using full information maximum
likelihood estimation with robust standard errors. The complex sample design information
was included in all models and weights were included to account for the unequal probability
of selection. Identification of maximum likelihood solutions was confirmed for the models
using 1000 initial stage random starts and 250 final stage optimizations.

To examine the association between the covariates and the latent classes, all covariates were
entered simultaneously to baseline-category multinomial logistic regression models. The
regression models utilized the R3STEP command in Mplus to examine covariate
associations with the latent classes, in which covariates are not permitted to affect latent
class formation [33, 34]. The R3STEP procedure accounts for the modal assignment of a
respondent’s posterior probability of inclusion in a given class, along with a correction for
classification error. This 3-step classification method [35] has been shown to be superior to
the traditional modal assignment without correction and to the multiple psuedo-class draws
also available in Mplus [34]. Due to the number of comparisons, discussion of observed
associations will be limited to those significant at p<.01.

Identification of Latent Patterns of Substance Use

Using the three indicator measures (SAM dichotomy, alcohol trichotomy, marijuana
trichotomy), models estimating one to five latent classes were examined (see model fit
indices in Table 1). All measures of fit (AIC, BIC, a-BIC, and loglikelihood) indicated the
four-class solution. While all fit statistics indicated selection of the four-class solution, the
three-, four-, and five-class solutions were evaluated for interpretability and parsimony. All
three solutions included one class characterized by alcohol use only and one class
characterized by concurrent use but no SAM use. The three-class solution had one class
characterized by SAM use. The four-class solution had two classes differentiating SAM use
into lighter SAM and heavier SAM use. The five-class solution included the same four
classes, plus had an additional class characterized by SAM use without binge drinking or
recent marijuana use. However, in the five-class solution, estimated membership probability
for the additional class was very small, below 3% (which would be problematic for
examining covariate associations). Thus, the four-class solution was selected as optimal (see
Table 2 and Figure 1).

The four classes were labeled and described as follows:

1 SAM-Heavier Use (11.2% estimated latent class membership): Very high
probabilities for the following indicators: any SAM use (response probability =
0.98), heavy alcohol use with binge drinking (0.90), and recent (past 30-day)
marijuana use (1.00).

2. SAM-Lighter Use (21.6%): Very high probabilities of any SAM use (0.96).
Probabilities of recent marijuana use were high (0.60), but notably lower than for
the SAM-heavier use class. High probability of past 12-month alcohol use
without binge drinking (0.53).
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3. Concurrent Use (10.7%): High probabilities of recent marijuana use (0.50; but
clearly lower than for the SAM-heavier use class;) and past 12-month alcohol
use without binge drinking (0.66). Very high probability of no SAM use (1.00).

4, Alcohol-Only Use (56.4%): Very high probabilities of past 12-month alcohol use
without binge drinking (0.79), no past 12-month marijuana use (0.95), and no
SAM use (1.00).

Demographic and Academic Covariate Associations with Latent Classes

Using the selected four-class solution described above, analysis turned to examining the
extent to which selected covariates differentiated class membership. As shown in Table 3,
among this sample of alcohol- and/or marijuana-using high school seniors overall, 46% male
and 71% White. About three-fifths (59%) reported having at least one parent with some
college education. High school grades of B- or better were reported by 70%, and 43%
definitely planned to graduate from a four-year college. Just under half (45%) reported going
out three or more evenings per week for fun/recreation. Past month truancy was reported by
31%, and 24% reported past 12-month IOTM use. A larger proportion of the analytic sample
was from earlier cohorts (e.g., 33% of cases were from 1976-1985 cohorts), reflecting the
fact that there has been an increase in the proportion of students who report using neither
alcohol nor marijuana over time [36].

Table 4 presents the adjusted relative risk ratios (ARRs) from multivariable multinomial
logistic regression models of latent class membership on covariates using SAM-Heavier Use
as the base class (results indicate covariate-related differences in membership likelihood in
SAM-Lighter Use, Concurrent Use, and Alcohol-Only Use classes compared with SAM-
Heavier Use). The relative risk of membership in the SAM-Heavier Use class (vs. all other
classes) was significantly higher for 12t grade students who were male (vs. female),
reported three or more evenings out/week (vs. not), reported any truancy (vs. no truancy in
the past four weeks), and reported IOTM use in the past 12 months (vs. not). Associations
by race/ethnicity showed the risk of membership in the SAM-Heavier Use class versus
Concurrent Use and Alcohol-Only Use classes was significantly higher for White students
than students in all other race/ethnic groups. White students also reported higher risk than
Black and Other Race students for membership in the SAM-Heavier Use class versus SAM-
Lighter Use class, but no significant differences between White and Hispanic students was
observed. The relative risk of membership in the SAM-Heavier Use class (vs. Alcohol-Only
Use class) was significantly higher for 12t graders who reported that their parent(s) had at
least some college education (vs. high school or less), and for those who reported grades of
C+ or lower (vs. B- or better). Neither parent education nor high school grades differentiated
the membership risk between SAM-Heavier versus SAM-Lighter or Concurrent Use classes.
College plans did not differentiate the risk of membership in the SAM-Heavier versus
Concurrent Use classes; however, membership in the SAM-Heavier Use class was
significantly less likely than membership in either the SAM-Lighter or Alcohol-Only Use
classes for students who definitely planned to graduate from a 4-year college when
compared to those without such plans.
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Table 5 presents ARRs for multivariable multinomial logistic regression models where the
Alcohol-Only Use class was used as the base class. The relative risk of membership in the
Alcohol-Only Use class versus both SAM-Lighter and Concurrent Use classes was
significantly lower for students who reported lower grades, three or more evenings out per
week, truancy, and IOTM use. Conversely, the relative risk of membership in the Alcohol-
Only Use class was significantly higher for those with definite plans to graduate from a four-
year college. Regarding racial/ethnic differences, the relative risk of membership in the
Alcohol-Only Use class versus SAM-Lighter Use class was significantly lower for White
students compared with Hispanic and Other Race students (no significant differences were
observed between White and Black students). White students were significantly more likely
than Black students to be members of the Alcohol-Only Use class compared with the
Concurrent Use class; this membership risk did not significantly differ between White
versus Hispanic or Other Race students. Parent education did not differentiate membership
risk between Alcohol-Only and Concurrent Use classes; however, membership in the
Alcohol-Only Use class was significantly less likely for those reporting having at least one
parent with some college education. Gender did not differentiate the relative risk of class
membership in the Alcohol-Only Use class versus either SAM-Lighter or Concurrent Use
classes.

In order to make full comparisons, SAM-Lighter Use versus Concurrent Use classes was
also examined (results not tabled). In summary, risk of membership in the SAM-Lighter Use
class (vs. Concurrent Use) was significantly higher for White students and students reporting
frequent evenings out, truancy, and IOTM use (although the magnitude of associations were
lower than those observed in comparisons with the SAM-Heavier Use class). Gender,
parental education, high school grades, and four-year college plans were not associated with
significant differences in membership risk between SAM-Lighter and Concurrent Use
classes.

Change in Membership Probabilities across Historical Time

The final rows of Tables 4 and 5 report the relative risk of class membership by cohort group
after controlling for other covariates. The risk of membership in the SAM-Heavier Use class
(vs. all other classes) was generally lowest for students in the most recent cohorts (i.e.,
2006-2016) (Table 4); the one exception to this pattern was no significant differences in
membership risk in SAM-Heavier versus Alcohol-Only Use classes for students in
2006-2016 cohorts compared with 1986-1995 cohorts. The relative risk of being in the
Alcohol-Only Use class (Table 5) versus the SAM-Lighter Use class was significantly lower
for students in the most recent cohorts compared with the 1986-1995 and 1996-2005
cohorts. The relative risk of being in the Alcohol-Only Use class versus the Concurrent Use
class was significantly lower for students in the most recent cohorts compared with all other
cohorts. Finally, no significant differences in the relative risk of being in the SAM-Lighter
Use versus Concurrent Use classes were observed between students in most recent cohorts
(2006-2016) compared with the 1996-2005 cohorts; however, recent cohorts had a lower
risk of membership in SAM-Lighter versus Concurrent Use classes than students in
1976-1985 and 1986-1995 (results not tabled).
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Discussion

Previous studies examining alcohol and marijuana use among adolescents have typically, at
most, described the percentage who used both substances. These studies do not show the
heterogeneity in patterns of use or identify adolescents at risk of harm associated with SAM
use [17-25]. Existing research shows that SAM use has serious consequences for youth [7,
13, 20, 37] and adults [7, 12, 15-20, 38], but to date the particular patterns of alcohol use,
marijuana use, and SAM use have not been examined.

Among U.S. high school seniors reporting alcohol and/or marijuana use in the past 12
months, we found four distinct patterns of use. Two of the patterns were identified by SAM
use: The SAM-Heavier use class had very high probabilities of recent binge drinking and
marijuana use, and the SAM-Lighter use class had considerably lower probabilities of both.
The SAM-Lighter use class was twice as prevalent as the SAM-Heavier use class. A
Concurrent use class reported both alcohol and marijuana but no simultaneous use in the
past year, and a fourth class showed alcohol use only. Consistent with previous research
[15], SAM users had higher rates of binge drinking and past-month marijuana use than those
in Concurrent and Alcohol-Only classes. We did not find a class of adolescents who report
binge drinking but not marijuana use, nor a marijuana-only class in this population because
it is rare for adolescents to use marijuana but not alcohol [7].

The two distinct groups of adolescent SAM users provide new information about variations
in the intensity of substance use and related risks. Individuals in the SAM-Heavier Use class
almost universally reported binge drinking and past-month marijuana use, while less than
half of those in the SAM-Lighter Use class reported binge drinking and less than 60%
reported past-month marijuana use. This is consistent with previous research documenting
that SAM use is associated with high-intensity drinking (10+ drinks in a row; [39, 40]) and
smoking marijuana near-daily [37]. Youth with high levels of alcohol and marijuana use are
at particularly high risk of SAM use and associated negative outcomes, and may need
intervention and treatment efforts that raise awareness of the risks of simultaneous use.
Furthermore, adolescents with heavier versus lighter patterns of alcohol, marijuana, and
SAM use differ in their sociodemographic, academic, and other behavioral characteristics.
Risk factors for heavier versus lighter SAM use included being male and reporting more
frequent evenings out with friends, truancy, IOTM use, and lower likelihood of college
attendance. These are known risk factors for SAM use [e.g., 13, 15]; the current findings
show that these characteristics also differentiate SAM users. Future longitudinal research
should examine whether SAM use precedes and/or follows from these related factors.
Prevention and intervention programs should acknowledge these co-occurring risks, as well
as emerging findings that suggest that SAM use is perceived as different than alcohol or
marijuana use alone, with distinct expectancies, motives, and consequences associated with
SAM use [41-43].

Across historical time, we found that the proportion of 12t graders engaging in SAM-
Heavier Use has decreased, which indicates decreasing public health risk. However, this may
be offset by increases in patterns of Concurrent Use and SAM-Lighter Use, compared to
Alcohol-Only Use. In sum, although fewer adolescents are drinking alcohol in more recent
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years [27], a greater proportion of adolescent drinkers are also using marijuana concurrently
or simultaneously, suggesting that the intersections of alcohol and marijuana use need
continued research attention.

The results from the present study have important implications for public health and clinical
intervention. Many U.S. 12t graders engage in both alcohol and marijuana use, often
simultaneously. It is therefore important to identify those at risk for SAM use, those
engaging in lighter SAM use who may be at risk for escalating to heavier use, and those
already engaging in heavier SAM use. Screening, brief intervention, and referral to
treatment (SBIRT) strategies have proven successful in identifying individuals at risk in
primary care, emergency departments, and general medicine settings for alcohol use and
directing those in need to the appropriate level of care [44-47]. School-based health centers
and primary care providers may need to routinely screen for alcohol, marijuana, and SAM
use and provide those meeting risk criteria with brief intervention and/or referral to
treatment. Successful brief motivational interventions have been developed and utilized with
adolescent alcohol and marijuana users [48-50]. Future work should assess whether
integrated interventions for SAM use are needed, or whether targeting alcohol or marijuana
use also reduces SAM use.

Limitations of this study include that data are from a school-based sample of adolescents;
high school dropouts are therefore not included. Data are cross-sectional and preclude using
the findings to draw conclusions about the extent to which substance use is a cause or effect
of risk factors such as poor school performance. Finally, the time frames for the alcohol use
indicator (no use; past 12-month use without 2-week binge drinking; or past 2-week binge
drinking) and the marijuana use indicator (no use; past 12-month use but not use in the past
30 days; past 30-day use) were not identical, due to the measures available.

The above limitations notwithstanding, the current study was able to utilize data from
alcohol- and/or marijuana-using students in nationally representative samples of 12t grade
students to identify meaningful and heterogeneous patterns of simultaneous and concurrent
use. Among 12! graders who used alcohol and/or marijuana, the majority used
simultaneously, although not all used heavily. Future research is needed to document how
these patterns of use develop and change as individuals age and to explore how to intervene
to reduce the particular risks associated with simultaneous use.
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Figurel.

Four-class solution for latent class analysis of simultaneous and concurrent alcohol and
marijuana use among U.S. 12! grade students, 1976-2016
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Covariate descriptives

Covariate %  (SE%)
Gender
Female 48.4% (0.3)
Male 46.0%  (0.3)
Missing 5.6%
Race/Ethnicity
White 70.9%  (0.6)
Black/African American 9.2%  (0.4)
Hispanic 7.7% (0.3)
Other Races 7.0% (0.2)
Missing 5.1%
Parent Education
High school or less 33.0%  (0.4)
Some college or more 59.3%  (0.4)
Missing 7.7%
High school grades
Grades of B- or better 70.0%  (0.3)
Grades of C+ or lower 21.8% (0.3)
Missing 8.2%
Four-year college graduation plans
No definite plans to graduate 45.7% (0.4)
Definitely plan to graduate 43.4%  (0.4)
Missing 10.9%
Evenings out for fun/recreation
Less than 3 evenings out/week 449%  (0.2)
Three or more evenings out/week 45.0% 0.2)
Missing 10.1%
Truancy
No classes cut in the past month 57.6%  (0.3)
Any classes cut in the past month 31.0% (0.3)
Missing 11.4%
Ilicit drug use other than marijuana (I0TM)
No past 12-month IOTM use 67.0% (0.3)
Any past 12-month IOTM use 235%  (0.3)
Missing 9.5%
Cohort?
1976-1985 33.0% (1.1)
1986-1995 26.5% (1.0)
1996-2005 206%  (0.8)
2006-2016 19.9% (0.8)
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Notes. Unweighted N = 84,805; estimates provided account for the complex sample design. (SE%) = standard error of the percentage (SE not
reported for missing dummy terms).

a L . .
No missing data for this covariate.
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Adjusted relative risk ratios from multivariable multinomial logistic regressions of latent class membership on

covariates: Comparisons with the Alcohol-Only Use class

Gender (ref = female)
Male
Race/Ethnicity (ref = White)
Black/African American
Hispanic
Other Races
Parent Education (ref = high school or less)
Some college
High school grades (ref = B- or better)

C+ or worse

Four-year college graduation plans (ref = no definite plans to graduate)

Definitely plan to graduate
Evenings out (ref = fewer than 3)
Three or more evenings out/week
Truancy (ref = no cutting class in past month)

Any classes cut in past month

Ilicit drug use other than marijuana (IOTM) (ref = no past 12-month use)

Any past 12-month IOTM use
Cohort (ref = 2006-2016)

1976-1985

1986-1995

1996-2005

SAM&Lighter Use

(vs. Alcohol Only)

Concurrent Use

(vs. Alcohol Only)

ARRb P ARR P

1.06 0.045 1.06 0.081
0.96 0.440 1.68 <.001
0.80 <.001 1.10 0.118
0.83 <.001 1.07 0.264
118 <.001 1.08 0.041
1.39 <.001 151 <.001
0.92 0.003 0.86 <.001
148 <.001 133 <.001
1.88 <.001 164 <.001
6.97 <.001 4.04 <.001
0.91 0.042 0.77 <.001
0.60 <.001 0.42 <.001
0.84 <.001 0.75 <.001

Note: Unweighted N=84,805. All covariates entered simultaneously and included missing data indicators; estimates for missing indicators not

shown. Bold entries represent associations significant at p < .01.

a, . -
SAM = simultaneous alcohol and marijuana use.

bARR = Adjusted risk ratio.
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