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Abstract

Introduction: Precursors of alcohol and cannabis use, such as friend (dis)approval, have rarely
been examined in person-centered analyses that can inform tailored prevention, particularly
among Black and Latino youth. This study aimed to identify person-centered patterns (classes)
of precursors of alcohol and cannabis use in Black and Latino youth, examine correlates across
classes, and determine whether the classes predicted positive anticipated effects (expectancies) of
alcohol and cannabis one year later.

Methods: Latent class analyses used data from Black and Latino pre-adolescents in the
Adolescent Brain Cognitive Development Study Follow-up Year 2 (n = 3,003; 31.0% Black,
69.0% Latino; mean age: 12.0, SE = 0.0). The 3-step method examined correlates of the

classes (e.g., parental monitoring, cultural values) and used class membership to predict positive
expectancies at Follow-up Year 3.

Results: Three latent classes emerged: low risk (High friend disapproval/ moderate-high
perceived risk of harm: 46.7%), high risk (Low friend disapproval/low perceived risk of harm:
10.5%), and a class characterized by protective (high friend disapproval) and risk-elevating (low
perceived risk of harm) precursors (divergent class; 42.8%). The high (vs low) risk class reported
greater externalizing behavior. The low risk (vs divergent) class was higher on an indicator of
familism. Low risk (vs divergent) class membership predicted lower positive expectancies across
substances, but low (vs high) risk class membership did not significantly predict expectancies.
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Conclusion: Findings underscore heterogeneity in the co-occurrence of precursors to alcohol
and cannabis use among pre-adolescent Black and Latino youth and the relevance of distinct
patterns of precursors in predicting positive expectancies.
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1. Introduction

Prior to substance use onset, precursors of use such as perceived ease of access, friends’
disapproval of use, and risk of harms from use can signal a youth’s readiness to engage in
alcohol and cannabis use (Nawi et al., 2021). Research on these precursors in adolescence,
when initiation of substance use escalates, has examined commonly used substances, such
as alcohol and cannabis, separately (Ahuja et al., 2022; Boyas et al., 2019). However,
work examining alcohol and cannabis simultaneously identified differences in risk that
were linked with race/ethnicity (Sartor et al., 2022). Important next steps for tailoring
prevention involve identifying person-centered risk profiles across alcohol and cannabis,
when considered together in understudied groups such as Black and Latino youth (Ayén et
al., 2020).

In a risk factors framework (Nawi et al., 2021), key predictors of early use include perceived
ease of access to substances (Miller et al., 2023), risk of harm due to use (Merianos et

al., 2017), and friends’ disapproval of use (Johnson et al., 2023). Notably, differences by
race/ethnicity have been found for some risk factors (Lee et al., 2021). For example, Black,
relative to White, youth reported lower access to alcohol and cannabis (Lee et al., 2021).
Further, Black, compared to Latino and White, youth reported greater perceived risk of harm
from alcohol and cannabis use (Johnston et al., 2023), and greater peer disapproval of use
(Lee et al., 2021). In early adolescence, perceived friend disapproval plays an important role
as a protective factor associated with delayed substance use onset (Field & Prinstein, 2023;
Mrug & McCay, 2013). Although studies have documented roles for these risk factors at the
population-level, gaps remain regarding their relative importance at the person-level among
Black and Latino youth, understudied groups who report similar or higher rates of certain
types of substance use (e.g., cannabis) relative to White youth (Miech et al., 2024).

Specifically, in contrast to population-level results, an individual’s report of precursors
might not reflect uniformly high or low risk across all precursors (Sartor et al., 2022), or
similar levels of risk across substances. To better capture how substance use precursors
co-occur at the person-level, in Black and Latino youth, this study used latent class analysis
(LCA), a person-centered analytic approach (Spurk et al., 2020). LCA identifies distinct
classes or subgroups that share a common pattern of item endorsement at the person-level.
Identifying distinct personcentered subgroups can inform tailored prevention efforts based
on specific precursor profiles (Bo et al., 2023).

After identifying latent classes, correlates (e.g., sex at birth) of the classes, which might
differ by race/ethnicity (Brown et al., 2004), can be used to inform tailored prevention
strategies. Correlate selection, based on an ecodevelopmental framework, (Marsiglia &
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Kiehne, 2020) covers multiple levels: individual, family and peer, and neighborhood
conditions (Aydn et al., 2020). At the individual level, sex at birth (Su & Supple, 2014),
age (Johnson et al., 2023), socioeconomic status (SES) (Nagata et al., 2023), substance use
(Zucker, 2008), importance of religion (Johnson et al., 2023), and externalizing behavior
(Miller et al., 2023; Watts et al., 2021) have been associated with substance use risk.

At the family level, parental monitoring (Hemovich et al., 2011) and familism, cultural
values emphasizing the importance of family commitment, have been associated with
lower substance use risk (Sanchez et al., 2023). A key peer factor includes perceived peer
norms regarding use, such that perceived peer disapproval of use has been associated with
delayed use onset (Mrug & McCay, 2013). At the neighborhood level, poor neighborhood
conditions, such as high un-employment and poverty rates (Trucco, 2020) have been
associated with substance use risk. Importantly, person-centered analyses can, reveal, for
example, the differential importance of familism for Latino youth (Cruz et al., 2019), and the
distinct importance of religion for Black youth (Quinn et al., 2023).

In addition to examining latent class correlates, the extent to which latent classes
prospectively predict a relevant outcome, such as substance use expectancies, would support
their value in guiding prevention (Cruz & Dunn, 2003). Substance use expectancies, or the
beliefs about the effects of substance use, robustly predict early initiation in youth (Montes
et al., 2019; Smit et al., 2018), and while actual substance use might be low (low baserate
outcome), all youth can report expectancies regardless of use (Montes et al., 2019). Greater
positive, relative to negative, substance use expectancies consistently predict use onset (Smit
et al., 2018), supporting a focus on positive expectancies. In the national Adolescent Brain
Cognitive Development (ABCD) Study, Black and Latino, relative to White, youth reported
lower positive alcohol expectancies (Nagata et al., 2023; Sanchez et al., 2023), and higher
positive expectancies were associated with alcohol sipping (Murphy et al., 2021; Nagata

et al., 2023). These emerging findings support further investigation of possible differences
among Black and Latino youth in the reltion of substance use precursor classes with positive
alcohol and cannabis expectancies over follow-up.

The current analyses used data from the ABCD Study (Garavan et al., 2018). Analyses
aimed to identify and characterize co-occurring patterns of key precursors (i.e., perceived
ease of access, perceived risk of harm, friends’ disapproval of use) of alcohol and cannabis
use in Black and Latino youth, who are less studied, relative to White youth. Identifying
latent classes of substance use precursors using a person-centered analytic approach is
critical to tailoring prevention, because the impact of a given risk factor on the outcome of
interest may depend on cooccurring risk and protective factors (Newcomb & Bentler, 1986).
Correlates representing individual, family and peer, and neighborhood-level factors were
investigated to gain insight into multi-level influences that can inform tailoring of prevention
for specific subgroups. We expected to identify subgroups that were generally low or high
on all precursors, as well as additional subgroups that showed, for example, differences for
alcohol versus cannabis in access to and perceptions of harm associated with use. We also
explored whether classes differed by race/ethnicity.
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2. Method
2.1. Participants and procedure

2.2.

Analyses used data from the 21-site ABCD Study’s (Garavan et al., 2018) 2-year follow-up
(release 5.1; National Institute of Mental Health Data Archive). From 2016 to 2018, the
study recruited youth (N = 11,875) aged 9 to 10, primarily through schools (Garavan et al.,
2018). At each assessment, youth and their primary caregiver (parent) completed a battery
assessing mental and physical health, and cultural and environmental conditions (Barch et
al., 2018; Barch et al., 2021; Lisdahl et al., 2018). A centralized Institutional Review Board
approved ABCD study protocols. Parents provided written informed consent, and youth
provided assent for study participation.

At 2-year follow-up, youth were 10.5-13.5 years old. The ABCD Study categorized race/
ethnicity using parent-reported youth race and youth ethnicity (Latino/Hispanic or Non-
Hispanic/Latino). All youth identified as Latino/Hispanic ethnicity were categorized as
Latino race/ethnicity (N = 2,011). Youth identified as non-Hispanic/Latino ethnicity and
“Black” race were categorized as Black race/ethnicity (N = 1,320); a small number (n = 175)
identified as both Hispanic/Latino and Black. Youth with missing data on any covariate or
outcome (Follow-up 3 positive expectancies) (n = 328) were excluded from analyses (Bakk
et al., 2013), resulting in an analysis sample of N = 3,003 (31.0% Black, 69.0% Latino).
Attrition analyses indicated no bias due to this exclusion on sex or age.

Measures

Study measures were either completed at baseline or 2-year follow-up, with the exception
of the positive expectancies outcomes which were completed at Follow-up 3. Measure
descriptions and psychometrics in the ABCD sample have been reported (Barch et al., 2018;
Barch et al., 2021; Lisdahl et al., 2018; Zucker et al., 2018). Adjusted scores accounted for
bias in measurement across race/ethnicity and sex (Chung et al., 2025; Sartor, Powell, et al.,
2025).

2.2.1. Latent class indicators: Latent classes were identified using youth report
covering the three domains of (1) perceived ease of access, (2) friends’ disapproval of use,
and (3) perceived risk of harm due to use (Lisdahl et al., 2018). Each domain was asked for
alcohol (beer, wine or liquor) and cannabis. A total of 6 dichotomous indicators was used
(Table 1). Perceived ease of access (2 indicators) was queried with the item, “If you wanted
to get some [substance] how easy would it be for you to get some?” coded 1= “sort of
easy” or “very easy” and 0= “very hard”, “sort of hard” or “don’t know”. Perceived friends’
disapproval of use (2 indicators) was assessed with “How do you think your close friends
feel (or would feel) about you trying [substance]?” Disapproval was assessed for trying 1-2
drinks, and 1-2 puffs of cannabis, coded 1= “disapprove” or “strongly disapprove” and 0=
“not disapprove” or “don’t know”. Perceived risk of harm due to use (2 indicators) was
queried with “How much do you think people risk harming themselves (physically or in
other ways) if they try [substance]? Perceived risk was coded 1= “moderate risk” or “great
risk” and 0= “no risk”, “slight risk”, or “don’t know”.
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2.2.2. Covariates

Individual factors. Demographics included youth reported age at Follow-up 2, sex at
birth, and parent reported race/ethnicity. SES was assessed using parent reported household
income (below $50 K: 1 = yes and 0 = no; and above $100 k per year: 1 =yesand 0 =

no). Brief Problem Behavior measure (Achenbach & Ruffle, 2000) collected youth reported
internalizing and externalizing behavior (w = 0.83 and 0.73, respectively). Parents reported
on importance of religion in their child’s life “In general, how important are your child’s
religious and spiritual beliefs in his/ her daily life?” (1="not at all” to 4="very”).

Substance use factors. Youth reported on any alcohol or cannabis use (Lisdahl et al., 2018)
through 2-year follow-up (hone = 0, any use = 1).

Family and peer factors. Youth reported on parental monitoring (Zucker et al., 2018)
through four items (e.g., “How often do you talk to your mom/dad or guardian about

your plans for the coming day?”, rated 1="never” to 5="always”; w = 0.54). The Mexican
American Cultural Values (MACV) measure (Knight et al., 2009) assessed youth reported
family support (FS; w = 0.86), family obligations (FO; w = 0.79), and family referent (FR;
i.e., family as a reference for one’s behavior and decisions; w = 0.86). The Peer Behavior
Profile (Lisdahl et al., 2018) (6 items) includes two subscales on youth involvement with
prosocial (e.g., get good grades; w = 0.45) and delinquent peers (e.g., rule breaking; w =
0.59), with items rated 1="none or almost none” to 5="all or almost all”.

Neighborhood factors. The Area Deprivation Index (ADI) provides a standard indicator
of neighborhood disadvantage based on multiple neighborhood-level statistics. ADI values
represent national-level percentiles (range: 1-100) with higher percentiles representing
greater deprivation. We analyzed ADI quartiles (i.e., <25, 26-50, 51-75, =76 percentile),
see (Sartor, Latendresse, et al., 2025).

2.2.3. Outcomes at 1-year follow-up (ABCD follow-up 3)

Positive alcohol and cannabis use expectancies. The Alcohol Expectancy Questionnaire-
Adolescent, Brief (AEQ-AB) (Lisdahl et al., 2018) assessed 4 positive alcohol expectancies
(e.g., “alcohol makes a person relax™) rated on a 5-point scale (1 = strongly disagree to 5

= strongly agree; w = 0.71 at Follow-up 2, w = 0.74 at Follow-up 3). The Marijuana Effect
Expectancy Questionnaire-Brief (MEEQ-B) (Torrealday et al., 2008) assessed 3 positive
cannabis use expectancies (e.g., “using cannabis helps a person relax™) rated on a 5-point
scale (1 = strongly disagree to 5 = strongly agree; w = 0.81 at Follow-up 2, w = 0.83 at
Follow-up 3).

2.3. Analysis plan

Latent class analysis (LCA) was used to identify distinct subgroups across 3 substance

use precursor domains (6 total indicators) using Latent Gold version 6.1 (Vermunt &
Magidson, 2016). LCA accounted for nesting of individuals within families and sites (Dick
etal., 2021), and accommodated missing data using full information maximum likelihood
(Vermunt & Magidson, 2005). LCA tested the fit of 1-9 latent classes, and considered the
following in selecting the best fitting model, e.g.: Bayesian Information Criterion [BIC] and
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Akaike Information Criterion [AIC] (lower value = better fit for both indices (Henson et al.,
2007; Spurk et al., 2020)), and avoiding classes with low prevalence (e. g., <5%) (Nylund-
Gibson & Choi, 2018). LCA generates estimates of model parameters, such as probabilities
of membership in a given class, and item response probabilities that are conditional on class
membership.

The adjusted three-step method (Bakk & Vermunt, 2016) examined latent class correlates
(simultaneous entry), and prediction of the outcome, positive expectancies one year later,
in the same model. In Step 3, separate models were run to predict alcohol and cannabis
expectancies outcomes. False discovery rate (FDR) adjustment for multiple testing was
used (Leek et al., 2017). Interactions were examined in relation to the latent classes (e.g.,
race/ethnicity), and prediction of positive expectancies, however, since no interaction was
statistically significant, none were included in the final models. For covariates, exploratory
post-hoc pairwise comparisons were examined.

3. Results

3.1. Latent substance use precursor classes

Testing the fit of 1-9 classes (Supplemental Table 1) indicated that the 5-class model had the
lowest BIC. However, both 5- and 4-class models included classes with only 3% and 4% of
cases, respectively, whereas the 3-class model had 10% of cases in the smallest class (Table
1). To avoid classes with low prevalence (e.g., <5% in a class), we selected the 3-class model
(Fig. 1). The 3-class solution had good average posterior probabilities for the most likely
class assignment (means for class 1 = 0.84, SD = 0.004; class 2 = 0.90, SD = 0.002; class 3
=0.94, SD = 0.009). Excluding youth who reported lifetime alcohol or cannabis use (which
can shape positive expectancies) resulted in similar classes (see Supplemental Material).

All three classes reported low access to alcohol and cannabis. The three classes included
High friend disapproval and moderate/high risk of harm (“low risk”, strong protective
factors: 42.81%), High friend disapproval but low risk of harm (“divergent”, rather than
consistent, precursor endorsement: 46.73%), and Low friend disapproval and low risk

of harm (“high risk”, consistent report of risk factors for use: 10.47%). Contrary to
prediction, endorsement probabilities for alcohol and cannabis items were similar within
each class. The classes differed (p < 0.0001) on the six indicators (Table 1), with post-
hoc paired comparisons showing consistent differences between low and high risk classes
(Supplemental Table 2).

3.2. Latent class correlates

Significant differences across latent classes were identified for both the alcohol (Table

2) and cannabis (Table 3) outcome models after FDR adjustment for individual, peer,

and family correlates: externalizing, peer rule breaking, parental monitoring and family as
referent. The classes did not differ by race/ethnicity. Post-hoc paired comparison results for
correlates were similar for the alcohol and cannabis models, indicating differences between
low risk vs high risk and divergent classes on externalizing behavior and parental monitoring
(Supplemental Tables 3 and 4). Low risk and divergent classes differed from high risk on
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peer rule breaking. The latent classes also differed on lifetime alcohol use (Table 2), such
that the low risk class differed significantly from both the divergent and high risk classes. In
contrast, the classes did not differ in lifetime cannabis use (Table 3).

3.3. Latent classes as predictors of outcome: positive expectancies one-year later

Overall, the classes differed on both positive alcohol (Table 2) and cannabis (Table 3)
expectancies one year later (p < 0.0001; all small effects). For positive alcohol expectancies,
only low risk and divergent classes differed, with the low risk class reporting lower positive
expectancies (Table 2). For cannabis, the low risk class reported lower positive expectancies
than the divergent class, and the divergent, relative to the high risk, class reported slightly
higher positive expectancies (Table 3; also see Technical note).

4. Discussion

These person-centered analyses identified three latent classes of precursors to alcohol and
cannabis use in Black and Latino pre-adolescents. In addition to one overall low risk class
(High friend disapproval/Mod-High risk of harm), and one overall high risk class (Low
friend disapproval/Low risk of harm), a “divergent” class characterized by protective (high
friend disapproval) and risk-elevating (low perceived risk of harm) precursors emerged.
Class membership was associated with positive alcohol and cannabis expectancies one
year later. Classes did not differ by race/ethnicity in this national sample of Black and
Latino youth, indicating the importance of shared risk and protective factors in these
understudied groups. Shared factors that were differentially associated with the latent classes
included individual-level factors (e.g., externalizing behavior), family factors (e.g., parental
monitoring, familism), and peer factors (e.g., rule breaking peers). The latent classes add
an important new perspective to existing research on the clustering of precursors at the
person-level, to inform tailored prevention strategies based on distinct risk profiles in Black
and Latino youth.

4.1. Latent class indicators

Youth in all three latent classes reported low access to both alcohol and cannabis, which
aligns with low levels of lifetime alcohol and cannabis use through Follow-up 2 (0.65% full
alcoholic drink, 0.64% tried cannabis) (Sullivan et al., 2022). The limited direct experience
with alcohol and cannabis in this early adolescent sample likely explains the similar item
endorsement probabilities for alcohol and cannabis variables used to define the classes.

Regarding the domain of perceived peer disapproval, two of the latent classes reported high
peer disapproval, but differed in perceived harm due to use (i.e., moderate/high vs low

risk). Specifically, the divergent class reported an important “mismatch” between individual
(perceived harm) and peer (friend disapproval) precursors of use. That is, an adolescent in
the divergent class might, in the future, show a risky shift away from peers who disapprove
of use toward peers whose views are more aligned with the current perception of low risk of
harm from use. Alternatively, an adolescent in the divergent class might show a protective
shift away from their risky perception of low risk of harm to spending more time with

their peers who currently disapprove of use. Regarding prevention implications, a potential
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modifiable target for the divergent class includes addressing the “misperception” of low
risk of harm and strengthening relations with peers who disapprove of use (Catalano et al.,
2012).

In determining correlates of the classes, the classes were associated with individual,

family and peer factors. Consistent with prior research, the low and high risk classes

were distinguished by individual-level factors of lifetime alcohol use (Zucker, 2008) and
externalizing behavior (Miller et al., 2023; Watts et al., 2021); peer factors such as deviant
peers (Watts et al., 2024); and family factors such as parental monitoring (Hemovich et al.,
2011) and family as referent (Sanchez et al., 2023). Notably, the low risk and divergent
classes differed on endorsement of family as referent, with the low risk class endorsing this
facet of familism to a greater extent, which could protect youth against substance use (Cruz
etal., 2019; Gonzales et al., 2017). Critically, this study adds to population-based research
by providing a novel person-centered perspective on precursors and risk. Identifying distinct
subgroups with specific individual-level risk and protection profiles enables delivery of
personalized prevention strategies (Collins et al., 2004).

Prevention strategies tailored to risk profile (Collins et al., 2004) could, for example, for
the low risk class, maintain this class’s strengths in their commitment to family (i.e.,
family as referent), and low levels of externalizing behavior. By comparison, personalized
prevention for the divergent class might address their misconceptions regarding perceived
risk of harm due to use and strengthen supportive family bonds to reduce affiliation

with deviant peers (Catalano et al., 2012). The high risk class might benefit from early,
developmentally tailored intervention (Catalano et al., 2012), since some youth in this class
already experimented with alcohol.

4.2. Latent classes predicted positive alcohol and cannabis expectancies one year later

The finding that the classes predicted positive expectancies one year later adds new
prospective information to prior cross-sectional ABCD results (Nagata et al., 2023; Sanchez
et al., 2023). The person-centered results also complement prior population-based results
(Montes et al., 2019; Smit et al., 2018). In this study, for both alcohol and cannabis, the low
risk (vs divergent) class reported lower positive expectancies; and for cannabis, the divergent
(vs high risk) class reported slightly higher positive expectancies (all small effects). Notably,
analyses did not indicate that low and high risk classes differed, likely due to factors

such as the proportionally small high risk class size and the high risk class’s relatively

large SEs, along with other factors (e.g., uncertainty in class assignment) (Gudicha et al.,
2017). Importantly, the ability to detect a significant difference between the high risk and
divergent classes (e.g., for positive cannabis expectancies) was likely determined by the SE
of the difference for the pairwise contrast (not by class-specific SEs alone; see Technical
Note) (Gudicha et al., 2017). Thus, for positive cannabis (vs alcohol) expectancies, there
was greater precision to detect a group difference (e.g., high risk vs divergent classes).

The predictive validity of the identified latent classes suggests their value in identifying
substance use risk for personalized prevention delivery.
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5. Limitations

Analyses focused on Black and Latino youth since these populations are understudied and
at-risk for substance use (Keyes et al., 2022). There is heterogeneity within these broad
racial/ethnic groupings that was not captured, and merits attention. Results are limited

in generalizability to Black and Latino early adolescents with limited lifetime alcohol

and cannabis use. Analyses focused on positive (vs negative) expectancies. Although the
3-class model showed the best fit, a measure of model fit, entropy, was relatively low,
indicating caution in interpreting results, and the importance of replication. Some omegas
are below a standard cut-off, possibly due to scale brevity. Other neighborhood variables

(e. 9., community resources) and perceived peer characteristics (e.g., approval of use, actual
use) warrant study.

6. Conclusions

These person-centered analyses identified 3 latent classes of substance use precursors that
predicted positive alcohol and cannabis expectancies one year later in the understudied
groups of Black and Latino youth. The low risk (High friend disapproval/moderate-high risk
of harm), divergent (High friend disapproval/ low risk of harm), and high risk (Low friend
disapproval/ low risk of harm) classes were distinguished by individual, and family and peer
factors that can inform personalized tailoring of multi-level prevention strategies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Fig. 1.
Indicators of access, friend disapproval, and perceived risk of harm by latent precursor class.
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