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Abstract

Background: Despite understanding the long-term risks associated with early substance use,
less is known about the specific patterns of age of onset (AQ) across multiple substances and
whether these patterns of early exposure are linked to substance use later in young adulthood.
Consequently, the present study sought to (1) identify distinct classes regarding AO for alcohol,
cannabis, and tobacco and (2) compare these classes on patterns of individual and simultaneous
alcohol, cannabis, and tobacco use, other substance use, and mental health symptoms.

Methods: Participants were 510 emerging adults (M age = 21.35; 88.6% men) who reported
past-year use of alcohol, cannabis, and tobacco.

Results: Latent profile analysis was used to identify classes based on three indicators: AO for
alcohol, cannabis, and tobacco. Results revealed that four classes best fit the data: Earliest AO for
Alcohol (19.8%); Latest AO for Substances (6.5%); Late AO for Substances (67.8%); Earliest AO
for Cannabis and Tobacco (5.9%). Classes varied on current patterns of individual substance use,
co-use of substances, other illicit drug use, and mental health symptomology. The Latest AO of
Substances class reported the lowest alcohol use, cannabis use, other illicit drug use, and mental
health symptomology than the other classes. The Earliest AO for Alcohol and the Late AO of
Substances reported lower frequency of tobacco compared to the other classes. The Late AO of
Substance class reported the highest past-year frequency of simultaneous alcohol and cannabis
use.

Conclusions: The current study contributed to the larger polysubstance literature by identifying
profiles that may signify risky patterns of use. Findings may help guide prevention and
intervention work with adolescents and young adults.

Correspondence concerning this article should be addressed to Amy L. Stamates, Department of Psychology, University of Rhode
Island, 142 Flagg Road, Kingston, RI, 02881. Telephone: 401-874-4246. astamates@uri.edu.
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Alcohol, cannabis, and tobacco are the most commonly used substances in the United
Statesl. Among young adults, 81.4% report using alcohol, 40.1% report using cannabis,
and 21.6% report using tobacco (cigarettes) within the past year.1 Co-use, either using
two or more substances concurrently or simultaneously, is also common.22 Specifically,
approximately three quarters of tobacco-using young adults report current alcohol use,2*
and additionally, between 25% and nearly 60% (depending on tobacco product) of
individuals who report tobacco use also report current cannabis use.2>6 Over 75% of
individuals reporting cannabis use also report current alcohol use.” The co-use of one
substance has been associated with greater levels in use of other substances.” Further,
compared to individuals who use alcohol, cannabis, or tobacco only, individuals who co-
use these substances experience more adverse consequences (e.g., neurocognitive effects,
psychosocial and mental health problems, heavier alcohol use, and poorer treatment
outcomes).8-12 Given that individuals who co-use alcohol, cannabis, and tobacco are at
increased risk for harms, investigations that determine underlying factors of co-use are
needed.

One factor that has been shown to predict level of substance use involvement is age of

onset (AO). In particular, an earlier AO of a specific substance is robustly associated with
heavier substance use and substance use problems later in life.13.14 Specifically among
individuals who use multiple substances, the gateway hypothesis suggests that the initiation
and progression of substance use occurs in discrete stages, such that AO for alcohol and
tobacco precede AO for cannabis and then AO for other illicit drugs.1® Early AO for alcohol,
cannabis, and tobacco are linked to early AO use of other substances,16-18 but patterns of
progression between these substances are not universal across individuals.

Several studies have examined the relationship between AO and patterns of substance use
later in adulthood;19-21 however, less research has focused on the progression of use among
individuals who co-use multiple substances. Using four waves of data from the National
Longitudinal Study of Adolescent to Adult Health, Richmond-Rakerd and colleagues (2017)
utilized multivariate latent growth curve analysis to examine alcohol, cannabis, and tobacco
involvement, individually and co-use, over time and how patterns of use were related to

the AO for each substance.2? Findings revealed significant negative associations between
AO across all substances and rates of change in substance use individually, although some
discrepancies were found for use quantity (i.e., how much of substance is used) versus
frequency (i.e., how often a substance is used). When examining polysubstance use as the
outcome, Richmond-Rakerd et al. (2017) found steeper increases in tobacco and alcohol use
and alcohol and cannabis use among those with earlier AO across all substances.?2 Thus,
AQ across multiple substances may have differential patterns of substance use involvement
later in adulthood. Although the investigation found associations using a traditional variable-
centered approach, a person-centered approach (e.g., latent profile analysis [LPA]) may
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further identify AO typologies that pose greatest risk for increased levels of co-use in
adulthood.

Substance use involvement commonly co-occurs with other psychological symptoms that are
often described as internalizing and include anxiety, depression, and somatic symptoms.23:24
Robust associations have been found between mental health symptoms and levels of
alcohol, 25 cannabis, 26 and tobacco use.2” Further, mental health symptoms are more likely
in young adults who use multiple substances.?8-2% The association between mental health
symptoms and substance use may be bidirectional, as indicated in prior research on
alcohol39:31 and tobacco use.32:33 That is, increased mental health symptoms may increase
risk towards initiating early use of substances and increased substance use involvement
exacerbates mental health symptoms. Given the high prevalence of co-occurring mood and
substance use disorders during the adolescent and young adult developmental periods,3!
determining whether patterns of AO across multiple substances are related to mental health
symptomology during young adulthood could identify at-risk individuals.

Individuals who co-use alcohol, cannabis, and tobacco are at increased risk for harms. The
present study sought to explore how AO may contribute to current patterns of substance

use among young adults. Specifically, we examined patterns of early exposure to alcohol,
cannabis, and tobacco and whether patterns of AO were associated with current patterns of
substance use and mental health symptoms. The aims of the present investigation were to (1)
determine patterns of AO with young adults using LPA to identify latent classes or groups of
young adults who share similarities in their profiles based on AO for alcohol, cannabis, and
tobacco; and (2) examine differences between latent classes on current patterns of substance
use (individual and simultaneous use of alcohol, cannabis, and tobacco), other illicit drug
use, and mental health symptoms. It was hypothesized that there would be distinct groups of
individuals based on their AO profiles and that these latent groups would be differentiated
based on current alcohol, cannabis, and tobacco use, other illicit drug use, and mental health
symptoms.

Participants and Procedures

The present study was part of a larger study conducted online on alcohol and substance
use behaviors among young adults between ages 18 and 25. Participants were recruited via
Craigslist, a web-based service for posting classified advertisements between February to
July 2016. Recruitment advertisements were posted once a week in most U.S. cities listed
on the website. A description of the public post included a link to a five-minute screening
form that determined their eligibility to participate in the study. If eligible, participants
were redirected to the online study survey that took approximately 40 minutes to complete.
Participation was voluntary, and participants were compensated $15 for their participation.
The current study was approved by the university’s institutional review board and we
followed all APA ethical guidelines.

Several validity checkpoints were included to ensure the integrity of the data: (1)
participants were asked to provide unique identifying information twice in the survey, and
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these data were required to match; (2) completion time was taken into consideration as to
exclude those that very quickly completed the survey; (3) there were five validity questions
(e.g., “how many days are in a week?”) asked throughout the survey to ensure participants
were responding appropriately to survey items. Although 1,732 participants completed the
survey, 485 participants were removed because they did not pass these validity checkpoints.
These strategies support the integrity of study data.

In order to be included in analyses, participants had to have reported past-year use of
alcohol, cannabis, and tobacco. The final sample used for study analyses were 510 emerging
adults (88.6% men, n = 452). The mean age of the sample was 21.35 years (SD = 1.59
years). Most of the sample identified as White (85.7%), were employed (90.8%), and

were living in a campus dormitory, residence hall, or apartment (47.0%). Full demographic
characteristics of the sample can be found in Table 1.

Age of Onset—Age of onset was assessed by one item for alcohol, cannabis, and tobacco.
Participants were asked “at what age did you first drink alcohol?”; “at what age did you first
use cannabis?”; and “at what age did you first smoke tobacco?” with a drop-down response
scale of ages ranging from N/A and 0 to 25 in one-year increments. This approach is similar
to prior research.34:35

Alcohol, Cannabis, and Tobacco Use—The Daily Drinking Questionnaire3® (DDQ)
was used to assess typical frequency of alcohol, cannabis, and tobacco use.37:38 Participants
reported the typical number of standard drinks consumed each day of the week over the

last three months. The DDQ was modified for cannabis and tobacco use. For cannabis,
participants were asked to report the number of joints they used on each day of the week
over the last three months. For tobacco, participants were asked to report the number of
cigarettes on each day of the week over the last three months. Days in which substances
were used were totaled for a frequency score (i.e., the total number of days in which the
substance was used in a typical week).

Other Substance Use—A checklist indicating illicit substances other than alcohol,
cannabis, and tobacco (e.g., cocaine, LSD, stimulants, depressants, ecstasy, opioids) was
utilized to measure other substance use in the past year. Participants indicated whether or not
they had used each substance in the past year with a yes/no response scale. Each substance
was coded as Oor 1to indicate if substance was used in the past year, and items were
summed for a total score. Higher scores indicated higher number of substances used in the
past year.

Simultaneous Drug Use—The Simultaneous Polydrug Use Questionnaire (DUQ) was
used to assess simultaneous drug use of alcohol and cannabis, alcohol and tobacco, and
cannabis and tobacco.3? Simultaneous use was defined as when two or more of the
substances listed were used within a few hours of each other. Participants were asked about
their frequency of use with responses including “never in the past year’ (0), “once a month

Subst Abus. Author manuscript; available in PMC 2023 January 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Stamates et al.

Page 5

or less’ (1), “2-3 times per montf?’ (2), “once a week” (3), -2-4 times per week” (4), and
“5-7 times per week’ (5).

Mental Health Symptoms—The Brief Symptoms Inventory-18 was used to assess
mental health symptoms in the past year.4? This measure assesses three areas of mental
health symptoms including somatization (e.g., “nausea or upset stomach”), anxiety (e.g.,
“spells of terror or panic”), and depression (e.g., “feeling no interest in things). Participants
indicated how often they had experienced these feelings with responses ranging from “(0)
not at all” to “(4) nearly everyday.” Score were summed for a total score. Higher scores
indicated greater mental health symptoms. Cronbach’s alpha was .87.

Data Analytic Plan

Results

Data were inspected for outliers and missing data prior to study analyses. Missing data
ranged from 0% (AO for alcohol) to 3.7% (AO for tobacco). All models were tested in
Mplus version 8.3 using full information maximum likelihood.2! Latent profile analysis
(LPA) was used to identify profiles based on participants’ AO for alcohol, cannabis, and
tobacco use. LPA identifies classes of individuals that are similar on observed continuous
indicators (e.g., AO) by identifying each individual's likelihood, or posterior probability, of
being in each class. Individuals are assigned to the class in which their posterior probability
is highest. Several models were estimated indicating different numbers of classes and the
optimal number is determined using model comparison criteria including: (1) the Akaike
Information Criteria (AIC) and sample size adjusted Bayesian Information Criteria (SSA
BIC) to assess model fit, with lower values indicating better model fit*! (2) the Lo-Mendell-
Rubin (LMR) likelihood ratio test to assess if the current number of classes (k) is a better
fitting model than a model with one fewer class (k — 142); (3) relative entropy (range from
0.0 to 1.0) to evaluate classification accuracy, with higher values indicating greater accuracy;
and (4) the size of each latent group was considered to ensure that the smallest group
contained enough individuals to allow meaningful generalizations. These criteria together
were used to determine the best-fitting model. After the ideal number of latent classes

was established, associations between class memberships and outcomes were subsequently
examined using the bch weight method. This approach examines whether average values of
continuous auxiliary variables (i.e., frequency of simultaneous substances, other substance
use, and mental health symptoms) differed across classes using a weight multiple group
method.

Descriptives for Overall Sample

The entire sample’s average AO was 13.86 (SD = 2.64) years for alcohol, 16.63 (SD = 1.26)
for cannabis, and 16.07 (SD = 1.30) for tobacco. Frequency of use in a typical week was
6.41 (SD = 1.52) days for alcohol, 6.18 (SD = 2.00) for cannabis, and 6.53 (SD = 6.54) for
tobacco among the overall sample. Frequency of simultaneous alcohol and cannabis use was
3.42 (SD=1.15; “2-4” to “5-7 times per week™), frequency of simultaneous alcohol and
tobacco use was 2.47 (SD = 1.41; “once a week” to “2-4 times per week™), and frequency of
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simultaneous cannabis and tobacco use was 2.34 (SD = 1.34; “once a week” to “2-4 times
per week™).

Latent Profile Models

Models with a 1-, 2-, 3-, 4-, 5-, and 6-class solution were examined. Fit statistics for

the six LPA models are presented in Table 2, and the selection criteria for each model
collectively indicated that the 4-class solution had the best fit. The AIC and SSA-BIC
consistently decreased as more classes were added. Based on the LMR likelihood ratio test,
we determined that either a 4- or 5-class solution were most optimal. However, the 4-class
model had an entropy value of .970, slightly higher than the 5-class model, which indicated
a superior level of classification accuracy.

As can be seen in Figure 1 and Table 2, Class 1 appeared to be characterized by the

earliest AO for alcohol use, early AO for cannabis use, and early AO for tobacco use and
represented 19.8% (n = 101) of the sample with mean AOs (SE) ranging from 9.03 (.03),
16.34 (.14), and 15.79 (.16) for alcohol, cannabis, and tobacco, respectively. As such, this
class was labeled “Earliest AO for Alcohol” group. Class 2 was characterized by the latest
AQ for alcohol, cannabis, and tobacco use and represented 6.5% (n = 33) of the sample with
mean AOs (SE) ranging from 17.42 (.19), 18.17 (.22), and 17.06 (.22) for alcohol, cannabis,
and tobacco, respectively. As such, this class was labeled “Latest AO for Substances”. Class
3 was characterized by later AOs for alcohol, cannabis, and tobacco use and represented
67.8% (n = 346) of the sample with mean AOs (SE) ranging from 15.07 (.04), 16.66 (.07),
and 16.18 (.07) for alcohol, cannabis, and tobacco, respectively. This class was labeled “Late
AQ for Substances”. Lastly, Class 4 was characterized by early AO for alcohol use and the
earliest AOs for cannabis and tobacco and represented 5.9% (n = 30) of the sample with
mean AOs (SE) ranging from 12.30 (.34), 15.63 (.51), and 14.72 (.46) for alcohol, cannabis,
and tobacco, respectively. This class was labeled “Earliest AO for Cannabis and Tobacco”.

There were significant differences between latent class means for each of the AO indicators:
AQ for alcohol, A3,509) = 2995.79, p< .001; AO for cannabis, A3,492) = 28.89, p<.001;
and AO for tobacco, A3,490) = 20.90, p< .001. Post hoc tests revealed that the Earliest AO
for Alcohol group had the earliest AO for alcohol use, and AO for cannabis and tobacco use
was later than the Earliest AO for Cannabis and Tobacco group but earlier than the later AO
groups. The Latest AO for Substances group reported the latest AO for alcohol, cannabis,
and tobacco use compared to all other groups. The Late AO for Substances reported later
AQ for alcohol, cannabis, and tobacco use compared to the early groups, but had earlier
AQ for all substances than the Latest AO for Substances group. Lastly, the Earliest AO for
Cannabis and Tobacco reported the earliest AO for cannabis and tobacco use, and AQO for
alcohol use was later than the Earliest AO for Alcohol group but earlier than the later AO
groups (see Table 3). Comparisons between groups on demographics revealed significant
differences on sex, ethnicity, employment, highest grade completed, living situation, and
income, p < .05 (see Table 1).
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Class Comparisons on Substance Use and Mental Health Symptoms

A comparison of latent classes on measures of individual and simultaneous substance use,
other drug use, and mental health symptoms are presented in Table 4. Sex, ethnicity,
employment, highest grade completed, and living situation were included as covariates.
For alcohol use, the Latest AO of Substances class reported the lowest frequency of alcohol
use in a typical week than the other classes. For cannabis use, the Latest AO of Substances
reported lower frequency of cannabis use in a typical week than the other classes. For
tobacco use, the Earliest AO for Alcohol and the Late AO of Substances reported lower
frequency of tobacco compared to the other classes. All other group comparisons were
nonsignificant.

For simultaneous alcohol and cannabis use, the Late AO of Substances class, as compared
to the other classes, reported the highest past-year frequency. For simultaneous alcohol and
tobacco use, the Earliest AO for Alcohol class reported lower past-year frequency than the
other classes and the Late AO of Substances reported lower past-year frequency compared
to the Latest AO of Substances and Earliest AO for Cannabis and Tobacco classes. For
simultaneous cannabis and tobacco use, the Earliest AO for Alcohol reported less frequency
than the Latest AO of Substances classes. The Earliest AO for Cannabis and Tobacco
reported higher past-year frequency than the Late AO of Substances classes. All other group
comparisons were nonsignificant. For other substances used, the Earliest AO for Alcohol,
the Late AO of Substances, and the Earliest AO for Cannabis and Tobacco classes reported
a greater number of other substances used in the past year compared to the Latest AO of
Substances class. For mental health symptoms, the Latest AO of Substances reported lower
mental health symptoms compared to the other classes. All other group comparisons were
nonsignificant.

Discussion

The present study examined patterns of AO for alcohol, cannabis, and tobacco. A person-
based technique was used to identify latent classes of young adults sharing similarity in AO
across multiple substances. These classes were further examined by determining whether
they differed in terms of current substance use patterns, including co-use and other illicit
drug use, and mental health symptoms.

LPA analyses identified four latent classes of young adults based on their AO for alcohol,
cannabis, and tobacco use. The “Earliest AO for Alcohol” class was characterized by the
earliest AO for alcohol use and early AO for cannabis and tobacco use. The “Latest AO for
Substances” class was characterized by the latest AO for alcohol, cannabis, and tobacco use.
The “Late AO for Substances” Class 3 was characterized by later AOs for alcohol, cannabis,
and tobacco use. The “Earliest AO for Cannabis and Tobacco” class reported the earliest
AQ for cannabis and tobacco use. Across the four classes, the range in AO for cannabis and
tobacco use was between two and three years whereas for alcohol use was approximately
eight years, suggesting that most variability in AO occurred for early use of alcohol. Each
latent class’” sequencing of AO across substances is in line with the gateway hypothesis
suggesting that substance use initiation typically begins with alcohol and tobacco prior to
cannabis; 1 however, this does not assume that an earlier AO would necessarily lead to use
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of other substances in adulthood?3 or that individuals who use one substance would progress
to using other “harder” substances.20: 44

The latent classes were compared on current single substance use of alcohol, cannabis,
and tobacco use frequency. The most distinct finding to emerge was that the “Late AO of
Substances”, “Earliest AO for Alcohol”, and the “Earliest AO for Cannabis and Tobacco”
classes reported higher frequency of alcohol and cannabis use in a typical week than the
other class, and these classes did not differ from each other. Prior research has strongly
supported that an earlier AO of a specific substance is predictive of heavier substance use
later in life.13:14 However, findings also suggested that the “Late AO of Substance” class
also indicated risk for increased alcohol and cannabis use. The “Latest AO of Substances”
and the Earliest AO for Cannabis and Tobacco” use reported higher frequency of tobacco
use. Each class reported a tobacco use frequency of approximately six days, indicating that
our sample included those who use tobacco daily.

Another aim was to examine whether profiles of AO across multiple substances predicted
current co-use patterns and other illicit drug use. Results varied depending on co-use pattern;
specifically, the “Late AO of Substances” class engaged in the highest past-year frequency
of simultaneous alcohol and cannabis use, the “Latest AO of Substances” and “Earliest

AQ for Cannabis and Tobacco” engaged in the highest past-year frequency of simultaneous
alcohol and tobacco use, and the “Latest AO of Substances” and “Earliest AO for Cannabis
and Tobacco” reported higher past-year frequency of simultaneous cannabis and tobacco.
The “Latest AO of Substances” class reported the lowest levels of other illicit drug use, with
no differences among the other classes. Thus, a clear pattern of co-use risk did not emerge
between our classes. That is, based on the literature, we expected that the earliest AO classes
would pose greatest risk for later substance use. However, it is possible that the risk posed
by earlier AO of individual substances does not fully explain later patterns of co-use. It

may be more important to examine when regular use of individual substances began or AO
for when co-use of substances began. Further, there was some evidence that delaying AO
for individual substances was associated with lower use of other illicit substances. This is

in line with prior research suggesting that early exposure to substances during adolescence
may increase sensitivity towards subsequent drug use through changes in neurobiological
processes.#>46 Another potential explanation could be related to age. If participants in the
“Latest AO of Substances” class began individual substance use between ages 17 and 18,
then it is possible that experimentation or transition to illicit substance use has not occurred.

Our last aim was to examine differences in profile memberships on mental health symptoms.
Findings indicated that individuals in the “Latest AO for Substances” reported lowest levels
of mental health symptoms compared to the other classes. There were no differences among
the other classes on mental health symptoms. Thus, there was a distinct association that

later AO across substances was characterized by fewer mental health symptoms related to
anxiety, depression, and somatization. Although scant research has examined how AQO across
multiple substances is associated with mental health symptoms, our findings are in line

with previous research suggesting that mental health symptoms are more likely to occur
among individuals who use multiple substances.® Our findings support delaying AO of
substances may serve as a protective factor for mental health symptoms. Although, another
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plausible explanation may be that individuals with predisposing mental health symptoms
initiated early use of multiple substances. Findings indicated that individuals who initiate
alcohol, cannabis, and tobacco use prior to age 17 reported the highest levels of mental
health symptoms.

Our findings have potential clinical implications. Among our sample of individuals with
past-year alcohol, cannabis, and tobacco use, all individuals began using these substances
individually during adolescence. Prevention efforts have been largely focused at delaying

an individual’s AO for individual substances, but prevention efforts may want to consider
delaying AO across multiple substances. Further, prevention and intervention efforts may
want to consider polysubstance use behaviors in addition to targeting individual substances.
Understanding the pattern of onset across multiple substances and polysubstance use
behaviors may provide a clearer picture of use among high-risk individuals. Lastly, for
adolescents and young adults, mental health symptoms should be assessed during prevention
and intervention efforts. Findings from our study suggesting that individuals with an alcohol,
cannabis, and tobacco AO prior to age 17 reported higher levels of mental health symptoms.
Assessing mental health symptomology among individuals that engage in polysubstance use
may determine who is at greatest risk for developing co-morbid substance use and mental
health disorders.

The present study has several limitations. First, the sample was voluntary on an online
platform (e.g., Craigslist) and may have been susceptible to bias. Participants were mostly
men, and thus, generalizability to other populations (e.g., women) may be limited. Further,
our sample included individuals who engaged in past year alcohol, tobacco, and cannabis
use. The decision for this inclusion criteria was to examine how AO across multiple
substances associated with recent co-use patterns of substances in young adulthood.
However, findings may not generalize to individuals who do not engage in at least yearly
use of these substances. Further, many participants engaged in frequent use of alcohol,
cannabis, and tobacco use, and thus, findings may not be generalizable to individuals who
use these substances less frequently. Future research could include individuals who have
not recently used these substances to determine whether there are patterns of AO associated
with infrequent and no current use of substances. Another limitation is that the data were
based on retrospective self-reports and thus, data may have been susceptible to recall bias.
Another limitation of this study utilized a cross-sectional design which limits our ability

to make causal inferences. Although we controlled for several covariates in our models,
future research should explore other covariates related to personality, family structure, or
transitioning from adolescence to young adulthood and use which may impact substance use
behaviors.#7-50 The present study focused on a specific definition of onset (i.e., the age of
one’s first use) and did not include other assessments, such as age of intoxication or age
when regular use began, and we did not assess AO for other illicit drug use. Future research
examining profiles of early use should consider patterns of first use to regular use and AO
for other drug use to fully understand the development of polysubstance use. Lastly, we

did not assess substance use disorder symptoms which may associated with early individual
substance use and polysubstance use.
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The present study was the first to identify profiles based on AO for alcohol, cannabis, and
tobacco. In addition, specific profiles posed risk for individual substance use patterns of
alcohol, cannabis, and tobacco use, co-use patterns of these substances, and other illicit drug
use. Lastly, mental health symptomology was lowest among individuals who delayed AO
across multiple substances. Our findings were in line with the gateway hypothesis, and we
expanded on this area of research by identifying profiles of AO who may be at greatest
substance use-related risk during young adulthood. Knowledge gained from this study may
be used to design and improve tailored prevention and intervention programs for those most
at-risk for substance use harms and mental health symptomology.
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Table 2
Model Fit Based on Number of Classes

Classes AlC BIC Adjusted Relative LMR Proportion of
BIC Entropy LRTp smallest group

1 5721.773 5747.179 5728.135 -- -- --

2 5251.262 5293.607 5261.865 .98 <.001 22

3 5168.254 5227536 5183.098 .96 .025 .03

4 5047.170 5123.390 5066.255 97 .028 .06

5 4980.585 5074.015 5004.184 .93 .017 .05

6 4930.348 5040.443 4957.916 .96 115 .02

Note. AIC = Akaike Information Criterion, BIC = Bayesian Information Criterion, LMR LRT = Lo-Mendell-Rubin likelihood ratio test. Proportion
of smallest group comes from estimated posterior probabilities rather than most likely class membership.
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Means and SDs of Indicator Variables for 4-class LPA Model

Table 3

Alcohol Cannabis Tobacco
AO AO AO
M (SE) M (SE) M (SE)
Class 1: Earliest AO for Alcohol 9.03(.03)2 16.34 (.14 15.79(.16)?
Class 2: Latest AO of Substances 17.42 (19)° 1817 (.22)°  17.06 (.22)°
Class 3: Late AO of Substances 15.07 (.04)¢ 16.66 (.07)° 16.18 (.07)°
Class 4: Earliest AO for Cannabis and Tobacco  12.30 (.34)¢  15.63 (.51)¢  14.72 (.46)¢

Note. AOs significantly varied across classes. Class values that do not share the same superscript are significantly different on the indicator between
the classes. AO = age of onset. Sample sizes by classes were: Class 1 = 101; Class 2 = 33; Class 3 = 346; Class 4 = 30. M = Mean, SE = standard

error.
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