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Abstract

Background: Few studies have investigated how adverse childhood experiences are associated 

with substance use patterns during young adulthood, a crucial developmental period.

Objective: The objective of this study was to extend current knowledge on the association 

between adverse childhood experiences and patterns of substance use among young adults. We 

also sought to understand how current mental health status and biological sex influences these 

patterns.

Participants and setting: The current study utilized wave 8 – wave 11 data of a longitudinal 

cohort study (N = 2,880).

Methods: We used latent transition analysis (LTA) to understand stability and transition patterns 

of substance use across participants who reported adverse childhood experiences (ACEs+) versus 

those who did not (ACEs−). Latent class regression was used to assess contemporaneous effects of 

mental health and sex on classes over time.

Results: Both groups had similar patterns of substance use emerge at each timepoint: High All; 
Binge, Tobacco, Cannabis; and Steady/increasing binge drinking. ACEs+ had a higher proportion 

of youth in the High All class and much higher stability in this class, compared to the ACEs− 

group. Those in the ACES+ group were less likely to transition out of a riskier class. Mental health 

and sex showed differential effects across ACEs groups.

Conclusion: Results point to increased risk of polysubstance use, including opioids and 

prescription medications, among those who reported adverse childhood events. Future work may 

explore protective, malleable, factors that may confer reduced risk of long-term polysubstance use.
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Introduction

In the United States an alarming number of youths experience some form of adverse 

childhood experience (e.g., physical abuse, sexual abuse, emotional abuse, or neglect). 

Recent, nationally representative, data indicate that 61% of youth (prior to the age of 

18) reported experiencing at least one form of direct violence in the past year (which 

includes any violence exposure such as adverse childhood experiences, assault, violent 

crime, witnessing violence etc.), with nearly 41% reporting more than one event (Finkelhor 

et al., 2015). Specifically, among adolescents ages 14–17, nearly 13% report some form 

of sexual abuse, 18% report some form of physical abuse (i.e., experiences from an older 

adult or friend), 24% report emotional abuse, 18.5% report neglect, with 38% reporting any 

maltreatment (i.e., physical abuse, emotional abuse, and neglect by a caregiver; Finkelhor, 

Ormrod, & Turner, 2007; Finkelhor et al., 2015). Many youth experience long-term negative 

consequences of early childhood adversity, including greater alcohol use, marijuana use, 

and illicit drug use compared to those who have not experienced these events (Davis et 

al., 2019; Davis, Ingram, Merrin, & Espelage, 2018; Davis, Dumas, Janssen, & Dworkin, 

2019.; Ford, Grasso, Hawke, & Chapman, 2013; Turner, Finkelhor, & Ormrod, 2010). Few 

studies, however, have investigated how experiences of these early adversities may influence 

long-term substance use patterns during young adulthood (ages 18–25). This is important 

for two reasons. First, prior epidemiological work indicates that young adults have the 

highest prevalence rate of binge drinking (36.9%), marijuana (34.8%), tobacco (25.9%), 

and illicit drug use, such as opioids and pain relievers (10%), compared to adolescents and 

older adults (SAMHSA, 2019). Second, the majority of studies assessing effects of adverse 

childhood experiences on young adult substance use are cross-sectional in nature, limiting 

our knowledge on longitudinal patterns of substance use during a developmental period 

when substance use escalates.

Broadly, seminal work on toxic stress theory (Shonkoff & Garner, 2012; McEwen 

& McEwen, 2017) and the cumulative risk model (Felitti et al., 1998) proposes that 

experiences of stress –defined as events such as early childhood adversity– can be a 

catalyst for changes in behavior and physiology. According to toxic stress theory and 

developmental traumatology theory (De Bellis, 2001), from a physiological perspective, the 

most disruptive form of stress response is a result of frequent and prolonged activation 

of the body’s stress response system (e.g., Hypothalamic pituitary adrenocortical axis; 

HPA). The prolonged activation of the HPA axis results in increased levels of the stress 

hormones, such as cortisol, and can result in the blunting of the stress response, which 

has been shown to influence long-term physiological and behavioral problems (Arborelius, 

Owens, Plotsky, & Nemeroff, 1999; Connell, Pittenger, & Lang, 2018). Others have noted 

that the cumulative risk model can be used to understand how experiences of trauma can 

influence long-term outcomes, such as substance use. Cumulative risk perspectives posit 

that various risks, ranging from traumatic events and victimization to adverse interpersonal 
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relationship histories, often co-occur and can accumulate, leading to a variety of undesirable 

or negative outcomes (Adam et al., 2011; Putnam, Harris, & Putnam, 2013). Support for 

these theoretical arguments, in regards to adverse events, has been relatively robust. For 

example, in an early cross-sectional study of adolescents, Moran, Vuchinich, & Hall (2004) 

noted that all maltreatment types (e.g., emotional, sexual, and physical abuse by a caregiver) 

were related to greater odds of alcohol, tobacco, and illicit drug use. Further examination 

indicated that physical and sexual abuse had a greater magnitude of effect compared to 

emotional abuse. Other large cross-sectional studies have also noted relatively strong (range 

of odds ratios 1.3 – 4.7) associations between child maltreatment and all substance use 

disorders (e.g., alcohol, marijuana, heroin, amphetamines, cocaine, and sedatives; Afifi, 

A Henriksen, Asmundson, & Sareen, 2012). The few longitudinal studies that have been 

conducted also show evidence of an association with adverse childhood experiences and 

substance use over time. For example, Yoon et al. (2020) reported that experiences of 

child maltreatment (defined as adverse experiences from a caregiver) were associated with 

increased alcohol and marijuana use throughout early and late adolescence. Others have 

noted that youth who experience adverse events and endorse post traumatic stress symptoms 

are more likely to transition to higher risk drinking groups over the course of four years 

than youth who had not experienced a traumatic event (De Bellis et al., 2020). Though 

less frequent, several recent studies have also noted associations between experiences of 

child maltreatment and substance use problems in young adulthood. For example, in one 

longitudinal study, exposure to child maltreatment (via government agency reports) was 

associated with greater odds of lifetime cannabis use, daily cannabis use, and cannabis 

dependence diagnosis during young adulthood (Mills, Kisely, Alati, Strathearn, & Najman, 

2017).

When attempting to understand patterns of substance use over time, most studies involve 

adolescent samples where certain theories such as the gateway hypothesis and the common 

liability model are pitted against each other (Van Leeuwen et al., 2011; Zych, Rodríguez­

Ruiz, Marín-López, & Llorent, 2020). Utilizing the gateway hypothesis to understand 

patterns of substance use among young adults makes little sense given most young adults 

have already initiated use. However, the common liability model suggests that the use of 

alcohol and other drugs can be attributed to the influence of a common liability, which can 

include genetic vulnerability, family liability (i.e., prior familial substance use problems), 

as well as individual vulnerability such as adverse childhood experiences (Agrawal, Neale, 

Prescott, & Kendler, 2004; McLaughlin et al., 2010; Vanyukov et al., 2012). Given that most 

young adults’ substance use is relatively established (Tucker, Ellickson, Orlando, Martino, & 

Klein, 2005), the common liability model is useful as no order in the sequence of substance 

use is expected. The common liability model also supports prior research noting that young 

adults who report heavy substance use tend toward polysubstance use, and also have higher 

rates of comorbidity (i.e., experiencing depression or other mental health disorder). Thus, 

this framework allows us the flexibility to understand patterns of substance use among 

young adults in the context of experiences of early childhood adversity.

Recent person-center methods have been used to characterize patterns of substance use 

over time, and provide support for the common liability model. However, the majority of 

this work is with adolescent populations. For example, Choi et al. (2018) identified three 
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classes of substance use over each of the three years of data from ages 16 – 18. These 

included mild alcohol use, alcohol and moderate cannabis use, and polysubstance use (e.g., 

use of alcohol, cannabis, and other drugs). Using a person-centered method known as Latent 

Transition Analysis (LTA) results suggested that adolescents, in general, remained stable in 

their classes over time. However, when they did transition from time point to time point, it 

was typically to a more severe substance use class. In one of the only studies to investigate 

patterns of substance use in relation to child maltreatment, Shin, (2012) also identified a 

three-class model across two time points (moderate alcohol and cannabis use, high alcohol/

cannabis use & moderate illicit drug use, heavy polysubstance use). Overall, over 90% of 

the sample were considered “movers” (i.e., they transitioned from their initial class at time 

1 to a different class at time 2), with the most common transition moving from a less severe 

class to a more severe class. Interestingly, when assessing patterns by maltreatment status, 

results indicated the majority of adolescents who reported some form of child maltreatment 

(69%) were in the heavy polysubstance use class at time 1 (compared to 14% of adolescents 

in the non-maltreatment group), and the stability within the polysubstance class was 0.92 

(compared to 0.72), indicating fewer adolescents who reported maltreatment moved out of 

the heavy polysubstance use class.

Few studies have attempted to characterize variations and patterns of substance use among 

a young adult sample who report adverse childhood experiences. This is unfortunate as 

young adulthood is a developmental period associated with the highest prevalence of 

substance use, mental health problems, and developmental change (Roberts & Davis, 2016; 

SAMHSA, 2019; Sussman & Arnett, 2014). Furthermore, few studies have explored how 

important demographic and common risk factors, such as self-reported sex and mental 

health problems (i.e., depression and anxiety) as well as more global risk factors such as 

experiences of adverse childhood events, may influence stability and change in substance 

use patterns over time. We extend the seminal work in this area with adolescent samples 

(Shin, 2012) by investigating transition and stability patterns of substance use among 

young adults over four years, and assess how experiences of early childhood adversity is 

associated with these patterns. In line with the common liability model and prior work 

with adolescent populations, we hypothesized that a larger proportion of youth reporting 

adverse childhood experiences would be classified into higher severity substance use classes 

compared to individuals who do not report adverse childhood experiences. Further, in line 

with prior work and the cumulative risk model, we hypothesized that youth reporting 

adverse experiences would have higher stability patterns in more severe substance use 

classes over time compared to those who have not had these experiences. We did not have 

any a priori hypotheses about transition patterns given the relative stability of substance use 

during young adulthood, and allowed this component to be a more exploratory aspect of 

the study. Finally, in terms of demographic and common risk factors (i.e., sex, depression, 

anxiety), we also allowed this to be an exploratory aim given that few studies that have 

investigated how these factors may influence patterns of substance use in the context of 

adverse childhood experiences for young adults.
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Methods

Procedures

Participants are from two cohorts of students in 6th and 7th grade in 2008 who were 

initially recruited from 16 middle schools in Southern California as part of a substance use 

prevention program that occurred in 2008–2009 (D’Amico et al., 2012). All participants 

received parental consent, and then assented to the study. Procedures were approved by the 

RAND IRB. Cohorts were followed annually across 11 waves through 2019. Participants 

completed waves 1 through 5 during physical education. Adolescents transitioned to over 

200 high schools following wave 5, and were re-contacted and re-consented to complete 

annual web-based surveys. Participants were paid $50 for completing each web-based 

survey. Participants who did not complete a particular wave of data collection remained 

eligible to complete subsequent waves. They did not “dropout” of the study once they 

missed a wave; rather, we fielded the full sample every wave so all participants could 

participate in each individual survey. The current study focuses on data during young 

adulthood, using waves 8–11 (N = 2,880).

Participants

Table 1 provides information on demographic characteristics as well as participants 

substance use and experiences of adverse events. We also note variation across our ACEs 

grouping. On average, at wave 8, participants were 18.3 years old (SD = 0.78), wave 9 was 

19.4 (SD = 0.76), wave 10 was 20.7 (SD = 0.70), and at wave 11 participants were 21.5 

years old (SD = 0.78) with slightly over half of the sample identifying as female (1,582; 

53.7%). Just under half (46%) of the sample reported past year alcohol use, with 30.6% 

reporting cannabis use, 25.2% tobacco/nicotine use, 6% prescription drug misuse, and 3.7% 

opioid misuse. Finally, 25% of participants (n = 745) reported experiencing at least one 

adverse childhood event.

Measures

Background covariates.—Participants reported age, sex (female vs. male), race/

ethnicity [non-Hispanic white (reference), non-Hispanic black, Hispanic, Asian, and Other/

Multiracial], mother’s education (indicator of family socioeconomic status; 1= “did not 

finish high school” to 4= “graduated from college”). We also controlled for intervention 

status, which occurred in 2008, and effects were no longer significant after wave 3.

Substance Use.—Participants were asked separate questions about how many times in 

the past year they had used five different substances: alcohol, tobacco/nicotine, cannabis, 

prescription medications (i.e., Adderall, sedatives) to get high, and opioids, including an 

item on heroin use, and an item about prescription narcotic medications to get high such 

as Vicodin, codeine, OxyContin, and Percocet. For alcohol use, we focused on binge/heavy 

drinking as participants were over 21; thus, participants reported the number of times 

they had drank 5 or more drinks in a row in a couple of hours. Each participant rated 

the number of times in the past year on a scale from 1=none to 6=more than 20 times 
for each substance. At wave 11, most participants who reported heroin use also reported 

prescription opioid misuse (96% at wave 8 and 83% at wave 11), and both items were highly 

Davis et al. Page 5

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



skewed at the upper end of the response scale. Other items such as prescription medications 

were also highly skewed. Thus, we derived dichotomous indicators of any past year use 

for alcohol use, marijuana use, tobacco/nicotine use, prescription medication misuse, and 

heroin/prescription opioid misuse.

Adverse Childhood Experiences.—Using items derived from the Adverse Childhood 

Experiences Scale (ACES; Felitti et al., 1998), each participant answered six questions 

regarding their experiences prior to their 18th birthday (during wave 11 when participants 

were, on average, 21.5 years old). Items covered emotional abuse (i.e., Did a parent or 

other adult say hurtful or insulting things to you like calling you names, or wished you had 

never been born, or you felt that someone in your family hated you?), physical abuse (i.e., 

Did a parent or other adult in the household often or very often push, grab, slap, or throw 
something at you, or ever hit you so hard that you had marks or were injured?), sexual abuse 

(i.e., Did an adult or person at least 5 years older than you ever touch or fondle you or 

have you touch their body in a sexual way, or attempt or actually have oral, anal, or vaginal 

intercourse with you?), and witnessing parental violence (i.e., Were any of your parents 

or step-parents often or very often pushed, grabbed, slapped, or had something thrown 

at them, or kicked, bitten, hit with a fist, or hit with something hard). Each participant 

answered “yes” or “no” to each item. For the current study, given we were interested in 

any adverse experiences during childhood, we created a single dichotomous variable that 

indicated whether each participant experienced any adverse events (ACEs+) or no adverse 

advents (ACEs−).

Mental Health.—Two mental health measures assessed symptoms in the past two weeks 

across all waves. Each participant responded on a scale from 0 = not at all to 3 = nearly 
every day. The Patient Health Questionnaire (Kroenke et al., 2009; PHQ-8; α = 0.91) – 8 

item assessed eight symptoms of depression such as feeling down, depressed, or hopeless 

and having little interest or pleasure in doing things. The Generalized Anxiety Disorder 

questionnaire (Spitzer, Kroenke, Williams, & Löwe, 2006; GAD-7; α = 0.94) assessed seven 

symptoms of anxiety such as feeling nervous, anxious, or on edge and not being able to stop 

or control worrying. Scores were summed for both depression and anxiety to create a total 

score.

Analytic Plan

To understand both stability and change in substance use patterns over time, we used latent 

transition mixture modeling (Nylund-Gibson, Grimm, Quirk, & Furlong, 2014). Latent 

Transition Analysis involves latent class variables across multiple waves. To model changes 

in latent classes from wave to wave, we regressed, for example, the latent class variable at 

Time 2 on the previous latent class variable at Time 1. Thus, given our four waves of data, 

we estimated three latent class regressions to understand stability and transition patterns 

over time. This procedure quantifies change as a matrix of transition probabilities between 

two consecutive time points, and is used to assess the probability of transitioning between 

different emergent latent class. This framework allows us to assess the extent to which 

membership in a particular substance use class at Time 1 is associated with the probability 

of transitioning, for example, to a lower or higher-risk pattern of substance use at Time 2. 
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It also allows for examination of how factors such as demographic characteristics or mental 

health symptoms influence these transition probabilities, as described in more detail below. 

In this study, we use Latent Class Analysis to model heterogeneity in substance use from 

wave 8 (average age = 18) to wave 11 (average age = 21.5). Mplus (Muthen & Muthen, 

1998–2017) was used for all analyses.

Latent Class Analysis: Class Enumeration

The number of substance use classes were estimated at each time point, separately for 

those with (ACEs+) and without (ACEs−) any adverse childhood experiences. A series of 

models were estimated with one to five classes. As with all mixture models, model fit was 

assessed with several indicators, such that better model fit was indicated by: lower values 

of the sample size adjusted Bayesian Information Criteria, and non-significant values for 

the Vuong-Lo-Mendell-Rubin Likelihood Ratio test, Lo-Mendell-Rubin adjusted likelihood 

ratio test, and bootstrapped likelihood ratio test (Nylund, Asparouhov, & Muthén, 2007).

Latent Transition Analysis: Methods and Moderation Analyses

To assess latent transition probabilities (i.e., stability and transition patterns), the latent class 

variable from earlier waves (i.e., Time 1) assessing heterogeneity in substance use were 

regressed on the emergent latent class variable at the next time point (i.e., Time 2; see 

figure 1 for theoretical model). Specifically, emergent classes at Time 1 were regressed 

onto emergent classes at Time 2, emergent classes at Time 2 were regressed onto emergent 

classes at Time 3, and emergent classes at Time 3 were regressed onto emergent classes 

at Time 4. This process was done for participants with (ACEs+) and without (ACEs−) any 

adverse childhood experiences. In order to understand how mental health (e.g., depression 

and anxiety) and self-reported sex influenced class membership over time across these two 

groups, we estimated a series of latent class regressions (a form of multinomial logistic 

regression) where contemporaneous time varying (mental health) and time invariant (sex) 

covariates were introduced as predictors of class membership.

Missing data

Retention rates were high from waves 8–9 (89%), waves 9–10 (90%), and waves 10–11 

(92%). Substance use at wave 10 did not significantly predict retention at wave 11, similar 

to previous waves (D’amico et al., 2020; D’Amico, Rodriguez, Tucker, Pedersen, & Shih, 

2018); however, compared to those who did not complete wave 11, retained participants 

were slightly more likely to be female (94% vs. 91%) and tended to be slightly younger 

at wave 10 (mean=20.6 years vs. 20.9 years). Missing data are handled using maximum 

likelihood in Mplus. Here, individuals contribute data at any time point where data are 

available, without being removed for missing data. Due to missing data on some variables, 

our final analytic sample size was 2,526.

Results

Substance use class enumeration across adverse childhood experience groups

A series of Latent Class Analysis models were fit to the substance use data across the 

groups that did (ACEs+) and did not (ACEs−) any adverse childhood experiences. For 
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both the ACEs+ and ACEs− groups, models were estimated from one to five classes at 

each time point. Model fit statistics for each time point can be found in the supplementary 

materials. In short, a three-class model fit the data best at each time point and across 

both the ACEs+ and ACEs− groups. The non-significant fit statistics values (Vuong-Lo­

Mendell-Rubin Likelihood Ratio test, Lo-Mendell-Rubin adjusted likelihood ratio test, and 

bootstrapped likelihood ratio test) for the four-class solution indicated that a three-class 

solution fit the data best. Further, the adjusted Bayesian information criteria values increased 

when estimating a four-class solution, indicating that the three-class solution fit the data 

best.

Figure 2 presents item probability plots at each time point for ACES+. Across all four time 

points, a High All class (10.0% – 12.0%) emerged representing participants endorsing all 

substances, including relatively high endorsement of opioid use and prescription drug use. 

A second class emerged labeled Binge, Tobacco, Cannabis (39.4%- 56.8%) representing 

participants endorsing high rates of binge drinking, tobacco, and cannabis, but low 

probability of prescription medications and opioids. Finally, the third class to emerged was a 

Steady Binge Drinking class (30.4% - 47.9%) representing participants endorsing moderate 

levels of binge drinking, but no other substances.

Figure 3 presents item probability plots for the ACEs− group. Similar patterns emerged 

across all four time points, including a High All class (4.5% - 6.8%). This class represented 

individuals who endorsed high rates of all substances at each time point. Similarly, a class 

represented by primarily Binge, Tobacco, and Cannabis use (30.1% - 44.2%) emerged across 

all time points. Interestingly, in contrast to the Steady Binge Drinking class that emerged 

for the ACEs+ group, the last class to emerge for the ACEs− group was an Increasing 

Binge Drinking class (49.7% - 65.4%) that started out endorsing very low probability of all 

substances (including binge drinking), but increased binge drinking over time

Adverse childhood experiences and transition patterns

Following initial class enumeration process, the next step included cross-group analysis of 

stability and transitions between classes over the four time points. Results of the latent 

transition models can be found in Table 2a (ACEs+) and 2b (ACEs−). Several interesting 

patterns emerged between groups. The ACEs+ group started with a larger proportion of 

participants in the High All class (11.8% vs. 4.5%) compared to the ACES− group, and 

maintained a larger proportion of participants at each time point. Further, the stability of 

participants in the High All class among those in the ACEs+ group was higher over time 

(Time 1: 0.67; Time 2: 0.80; Time 3: 0.72) compared to the High All stability of participants 

in the ACEs− group (Time 1: 0.64; Time 2: 0.62; Time 3: 0.61). We found the opposite 

pattern for the Steady Binge Drinking (ACEs+) and the Increasing Binge Drinking (ACEs−) 

classes. Here, the stability remained higher for those in the ACEs− group (Time 1: 0.84; 

Time 2: 0.84; Time 3: 0.92) compared to those in the ACEs+ group (Time 1: 0.78; Time 2: 

0.82; Time 3: 0.82). This indicates that, compared to participants who did not report adverse 

childhood experiences, more participants in the ACEs+ group moved into a more severe 

substance use classification over time (i.e., High All; Binge, Tobacco, Cannabis), with fewer 

participants staying in the lowest risk class (i.e., Steady Binge Drinking).
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Mental health and sex as predictors of class membership overtime

In a final step, we introduced contemporaneous time varying (i.e., depression and anxiety) 

and time invariant (i.e., self-reported sex) covariates into our model to predict class 

membership. When fitting these models, we used model-fit criteria (i.e., reductions in 

negative two log likelihood ratio tests) to determine whether constraining effects of our 

predictors to be equal over time, within class, was a more parsimonious model than allowing 

effects to vary. Across all classes and predictors, model testing revealed that constrained 

effects did not result in significantly worse model fit. Table 3 presents results across both 

groups. Self-reported sex did not significantly predict greater odds of class membership 

over time for participants in the ACEs+ group. However, females were less likely to be in 

the High All class at each time point for the ACEs− group. In terms of our mental health 

covariates, individuals reporting more depressive and anxiety symptoms had greater odds of 

being in the High All and the Binge, Tobacco, Cannabis classes for youth in the ACEs− 

group. However, greater depression and anxiety symptoms only resulted in greater risk of 

membership in the High All class, over time, for participants in the ACEs+ group.

Discussion

Adverse childhood experiences, such as physical abuse, emotional abuse, and sexual abuse 

can contribute to long-term psychological and behavioral health problems. In particular, 

prior cross-sectional work has indicated that adolescents who experience some form of early 

childhood adversity report earlier age of onset for alcohol and drug use, increased binge 

drinking, regular alcohol use, as well as increased prevalence of substance use disorders 

(Hamburger, Leeb, & Swahn, 2008; Hussey, Chang, & Kotch, 2006; Shin, Edwards, 

& Heeren, 2009). Most studies assessing the effects of adverse childhood experiences 

on behavioral health trends have been with adolescents, and examine cross-sectional 

associations. Given that substance use and mental health problems peak during emerging 

young adulthood (ages 18–25) (Sussman & Arnett, 2014), it is important to understand 

how adverse childhood experiences may contribute to substance use during this crucial 

developmental time period (Ballard et al., 2015). However, few studies have attempted to 

understand how adverse childhood experiences influence patterns and change in substance 

use throughout young adulthood or how mental health and demographic variables influence 

these patterns.

The first goal of this study was to examine whether different classes of substance use 

might emerge for young people who experienced early childhood adversity compared to 

those who did not. From a basic descriptive perspective, the emergent classes looked quite 

similar for these two groups. In both cases, there was a class characterized by use of all 

substances; a class that primarily reported binge drinking, tobacco, and cannabis use; and 

a class that primarily only reported low to moderate binge drinking. However, while the 

structure of the classes was nearly identical across the two groups, there were some nuanced 

differences. For example, the classes identified as binge drinking only were characterized by 

steady, moderate use over time for those who experienced adverse childhood experiences, 

but those who did not experience childhood trauma showed a slow increase in their binge 

drinking. While prior work notes binge drinking tends to increase during young adulthood 
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(SAMHSA, 2019), young adults in the ACEs+ group reported greater binge drinking early 

on, indicating earlier development of problematic alcohol use behaviors and, potentially, 

long term problems. Another notable difference involves the High All class, which had 

consistently higher rates of opioid use for those who experienced childhood adversity 

compared to those who did not. This is important to note, with over 40,000 opioid-related 

deaths reported in 2017 and an annual domestic economic burden of nearly $80 billion in 

costs including treatment, loss of productivity, and criminal justice involvement (Florence, 

Zhou, Luo, & Xu, 2016), future research may wish to focus on long-term effects of ACEs on 

aspects of opioid misuse as it may shed light on important prevention mechanisms. Overall, 

these results point to subtle, yet important within-class differences that suggest a greater 

risk for problematic substance use among young people who have experienced childhood 

trauma.

The second goal of this study was to examine differences in the proportion of youth assigned 

to each class, by whether or not they experienced childhood adversity. Consistent with 

our hypothesis, a larger proportion of ACEs+ youth were classified into higher severity 

substance use classes compared to ACEs− youth. For example, across any given time point 

young people who had reported experiencing early childhood adversity were more likely 

to be in the High All class, compared to individuals who had not experienced childhood 

adversity. Conversely, young adults who did not report experiencing childhood adversity 

were more likely to be in the increasing binge drinking class. In fact, this difference 

(between ACEs+ and ACEs− across the class characterized by binge drinking) reached 

a 14% differential at the last time point. These results are consistent with prior research 

indicating, for example, that young adults who have experienced high levels of sexual 

assault or violence exposure (i.e., witnessing violence, close friend dies, close to someone 

who was assaulted), and young adults who have experienced some type of childhood trauma 

(e.g., sexual, physical, or emotional abuse), tend to be at higher risk for alcohol and drug use 

disorders compared to those not experiencing childhood trauma (Ballard et al., 2015).

This study extends prior work on childhood adversity and substance use by examining how 

stability and transitions in substance use over time during emerging young adulthood might 

differ depending on a young person’s history of childhood adversity. While prior work notes 

that adolescence is a time of autonomy and change, more recently, theorists and empirical 

data indicate that young adulthood may, in fact, be more suited for this distinction (Arnett 

& Tanner, 2006; Davis, Dumas, & Roberts, 2018; Davis, Dumas, Briley, & Sussman, 2018; 

Roberts & Davis, 2016). For example, prior theory notes that young adulthood is a time 

when individuals delay traditional adult roles (e.g., marriage, buying a home), engage in 

identity exploration (e.g., move away from home), and engage in experimentation (e.g., 

relationships, greater drug experimentation; Davis et al., 2018; Sussman & Arnett, 2014). 

Consistent with our hypothesis, young adults reporting adverse childhood experiences 

exhibited higher stability patterns in more severe substance use classes over time compared 

to those who did not have these adverse experiences. They were more likely to remain in 

the High All class, and less likely to stay in the class characterized by binge drinking only. 

This is consistent with developmental traumatology theory (De Bellis, 2001) which suggests 

that traumatic experiences early in life result in dysregulated stress response systems, which 

can lead to more severe disorders such as Post traumatic stress disorder, failures of self­
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regulation, and greater incidence of impulsive behaviors (e.g., problematic substance use). 

In fact, this was shown in a recent study, such that youth who had experienced a traumatic 

event and reported post traumatic stress symptoms, were more likely to transition to higher 

risk drinking groups over a four-year period (De Bellis et al., 2020). Our results extend the 

theory of developmental traumatology, suggesting that young adults in the ACEs+ group 

who reported polysubstance use (i.e., endorsing use of all or multiple substances) were less 

likely to transition out of a higher risk pattern of substance use over time, compared to those 

in the ACEs− group. Our results echo prior work assessing effects of childhood adversity on 

substance use stability and transition patterns among adolescents. For example, Shin (2012) 

reported stability of 0.92 among adolescents reporting poly-substance use who had a history 

of early childhood adversity with nearly none of these youth transitioning into a lower risk 

class. Others have reported similar stability patterns for polysubstance use among adolescent 

populations, also noting sex and age differences (Choi, Lu, Schulte, & Temple, 2018; Evans, 

Kim, & Hagquist, 2020).

The final goal of this study was to examine whether, and how, mental health symptoms 

and biological sex might influence class membership over time for young adults with and 

without experiences of childhood adversity. In the ACEs+ group, greater mental health 

symptoms were associated with greater odds of being in the High All class, whereas sex 

was not associated with class membership. In the ACEs− group, greater mental health 

symptoms were associated with a greater odds of being in the High All and the Binge, 
Tobacco, and Cannabis classes, and women were less likely to be in the High All class. 

One of the more important results of this study is that there were no differences in class 

membership across men and women for the ACEs+ group. While some work contradicts 

this, our results indicate that high risk substance use, in the context of adverse childhood 

experiences, may not vary by someone’s sex. In the case of mental health, the toxic 

stress and cumulative risk model of childhood adversity provides a useful framework for 

interpreting and understanding our results. Early work has noted that experiences of toxic 

stress are related to changes in learning, behavior, and physiology that can have effects 

throughout adulthood (Shonkoff & Garner, 2012). In these models, different developmental 

outcomes (e.g., delinquency, physiological distress) are regarded as “maladaptive” (vs. 

“adaptive”), meaning that individuals who experience high levels of adverse childhood 

experiences are at greater risk of developing abnormally and exhibit behavioral problems 

that may be detrimental to themselves and others (Ellis et al.,2012). These models operate 

under the assumption that once individuals surpass an optimal level of responsivity to social 

stressors (e.g., adverse childhood experiences), their system is overloaded. This overload 

can emerge as dysregulated stress response systems, which has been associated with long 

term psychological (Burke, Davis, Otte, & Mohr, 2005; Schulenberg, Sameroff, & Cicchetti, 

2004) and behavioral health problems (e.g., substance use; Adinoff, Junghanns, Kiefer, & 

Krishnan-Sarin, 2005). This model is further supported by our results as they indicate that 

mental health symptoms are associated with greater odds of being in the poly-substance use 

class among those in the ACEs+ group over time. Thus, from a theoretical perspective, 

it seems that both adverse childhood experiences and mental health difficulties may 

contribute to the strong stability patterns found among the ACEs+ group. Based on prior 

research discussed above, it appears that similar patterns have emerged among adolescent 
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populations, which may lend some insight into long-term effects of adverse childhood 

experiences on patterns of substance use from adolescence to young adulthood.

Clinical Implications

The current study, while not focused on a clinical sample, can lend support to improved 

clinical care coordination. Individuals with histories of adverse childhood experiences, 

sexual violence, or witnessing interpersonal violence from early childhood onward make 

up the majority of clients served in the public mental health and substance use treatment 

systems. While many providers likely include comprehensive interviews that include in­

depth assessment of past traumatic experiences, it is likely that, unless individuals meet a 

certain threshold (e.g., endorsing enough symptoms for a PTSD diagnosis), trauma will not 

be included as a main priority. Our results, while preliminary, note that individuals who 

endorse at least one adverse childhood experience are susceptible to long-term substance use 

problems, and have a much lower probability of moving out of high-risk use classifications. 

Though there are barriers that may prevent trauma informed care for those meeting 

subclinical thresholds (i.e., insurance requirements, state Medicare policies), it may be time 

to re-think how we treat and screen individuals entering the substance use or mental health 

service sector given mounting evidence that any form of trauma invites a myriad of negative 

problems. Our results also point to added difficulties when multi-morbid disorders (e.g., 

depression, anxiety) are considered. Thus, in addition to rethinking our treatment protocols 

for trauma informed care, our results point to a need for an inclusive system for young adults 

entering care. Clearly, treatment should be comprehensive and open the door for young 

adults to receive evidence-based treatments for all challenges they are experiencing.

Limitations and Conclusions

This study is not without limitations. First, the current study used self-report of adverse 

childhood experiences and substance use. Thus, this study may be subject to recall bias as 

well as common variance issues. Second, our study did not assess effects across different 

types of early childhood adversity. Although the data exist to assess this, there are two 

issues that do not allow us to analyze the data this way: sample size and convergence. 

Attempting to split our sample into three groups (emotional abuse, physical abuse, sexual 

abuse) presents issues around sample size. Mixture models typically require relatively large 

sample sizes, thus slicing the data into three small samples presents convergence issues 

when attempting to extract classes of substance use. Future research, with suitable sample 

sizes, may wish to explore stability and transition patterns across specific childhood trauma 

types. Further, our study may not generalize to all young adults given our sample had few 

individuals who identified as African American, and our sample has a larger proportion who 

are currently attending higher education. In addition, we only had information on receipt 

of treatment at wave 11, which would limit our ability to determine if transition patterns 

are due, in part, to treatment receipt. Future research may wish to assess how substance 

use transition patterns function across health care service receipt. Finally, our study does 

not infer causality. While our study does utilize longitudinal data, all results are simply 

associations with self-reported early childhood adversity. Despite limitations, this is the 

first study to explore how adverse childhood experiences is associated with stability and 

transition patterns of substance use during young adulthood. Most work in this area is with 
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adolescent populations, ignoring young adults who report the highest substance use and 

mental health problems. Our results point to increased risk of polysubstance use, including 

opioids and prescription medications, among young adults who report experiencing adverse 

childhood events. Future work could explore protective, malleable, factors that may confer 

reduced risk of long-term polysubstance use in order to be implemented in prevention and 

intervention efforts.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Highlights

• ACEs is associated with greater stability in high risk substance use classes

• Experiences of ACEs is associated with less likelihood of transitioning out of 

high-risk substance use classes

• Class makeup is differentially associated with sex and mental health over time
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Figure 1. 
Conceptual model addressing latent class transition model for substance use with time 

varying and time invariant covariates.
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Figure 2. 
Emergent latent classes over time for the ACEs+ group.

Note: Rx meds = non-opioid prescription medication misuse; opioids = heroin and/or 

prescription opioid medication misuse
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Figure 3. 
Emergent latent classes over time for the ACEs− group.

Note: Rx meds = non-opioid prescription medication misuse; opioids = heroin and/or 

prescription opioid medication misuse

Davis et al. Page 20

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Davis et al. Page 21

Ta
b

le
 1

.

W
av

e 
8 

in
fo

rm
at

io
n 

fr
om

 p
ro

je
ct

 C
H

O
IC

E
 o

n 
de

m
og

ra
ph

ic
 c

ha
ra

ct
er

is
tic

s 
as

 w
el

l a
s 

pa
rt

ic
ip

an
ts

 s
ub

st
an

ce
 u

se
 a

nd
 e

xp
er

ie
nc

es
 o

f 
ad

ve
rs

e 
ev

en
t

V
ar

ia
bl

e
F

ul
l s

am
pl

e
A

C
E

s+
A

C
E

s−
t-

va
lu

e 
or

 c
hi

-s
qu

ar
e

M
(S

D
) 

or
 n

 (
%

)
M

(S
D

) 
or

 n
 (

%
)

M
(S

D
) 

or
 n

 (
%

)

N
 =

 2
,5

26
N

 =
 7

45
N

 =
 1

,7
81

A
ge

18
.3

3 
(0

.7
81

)
18

.3
 (

0.
74

)
18

.3
 (

0.
77

)
−

0.
60

 (
21

90
),

 p
 =

 0
.5

5

Fe
m

al
e

1,
58

2 
(5

3.
7%

)
45

6 
(6

1.
2%

)
93

6 
(5

2.
6%

)
17

.7
 (

1)
, p

 <
 .0

01

R
ac

e/
E

th
ni

ci
ty

 n
 (%

)

 
W

hi
te

60
3 

(2
0.

5%
)

14
2 

(1
9.

1%
)

37
5 

(2
1.

1%
)

1.
23

 (
1)

, p
 =

 0
.2

5

 
B

la
ck

66
 (

2.
2%

)
19

 (
2.

6%
)

33
 (

1.
9%

)
1.

26
 (

1)
, p

 =
 0

.2
6

 
H

is
pa

ni
c

1,
34

8 
(4

5.
8%

)
36

4 
(4

8.
9%

)
80

0 
(4

4.
9%

)
3.

42
 (

1)
, p

 =
 0

.0
7

 
A

si
an

58
7 

(1
9.

9%
)

14
5 

(1
9.

5%
)

36
7 

(2
0.

6%
)

0.
43

 (
1)

, p
 =

 0
.5

1

 
O

th
er

34
0 

(1
1.

5%
)

M
ot

he
rs

 E
du

ca
tio

n 
n 

(%
)

H
ig

h 
sc

ho
ol

 o
r 

le
ss

85
8 

(2
9.

2%
)

24
7 

(3
3.

2%
)

48
6 

(2
7.

3%
)

8.
77

 (
1)

, p
 <

 .0
01

Su
bs

ta
nc

e 
U

se
, P

as
t Y

ea
r n

 (%
)

 
A

lc
oh

ol
1,

35
5 

(4
6%

)
41

8 
(6

3.
0%

)
75

6 
(4

9.
7%

)
32

.7
 (

1)
, p

 <
 .0

01

 
B

in
ge

 d
ri

nk
in

g
95

7 
(3

2.
5%

)
28

5 
(4

2.
9%

)
53

4 
(3

5.
1%

)
12

.0
 (

1)
, p

 <
 .0

01

 
M

ar
iju

an
a

90
0 

(3
0.

6%
)

27
3 

(4
1.

1%
)

48
7 

(3
2.

0%
)

16
.7

 (
1)

, p
 <

 .0
01

 
To

ba
cc

o/
N

ic
ot

in
e

74
3 

(2
5.

2%
)

22
1 

(3
3.

2%
)

40
0 

(2
6.

2%
)

11
.2

 (
1)

, p
 <

 .0
01

N
on

-o
pi

oi
d 

Pr
es

cr
ip

tio
n 

D
ru

g 
M

is
us

e
17

7 
(6

.0
%

)
71

 (
10

.7
%

)
79

 (
5.

2%
)

21
.9

 (
1)

, p
 <

 .0
01

 
O

pi
oi

d 
M

is
us

e
10

9 
(3

.7
%

)
35

 (
5.

3%
)

46
 (

3.
0%

)
6.

52
 (

1)
,p

 <
 .0

01

A
ny

 A
dv

er
se

 C
hi

ld
ho

od
 E

xp
er

ie
nc

es
 n

 (%
)

74
5 

(2
5.

3%
)

−
−

−

 
A

ve
ra

ge
 A

C
E

s 
sc

or
e

0.
51

 (
0.

91
)

1.
71

 (
0.

90
)

−
−

M
en

ta
l H

ea
lth

, P
as

t T
w

o 
W

ee
ks

 
D

ep
re

ss
io

n
4.

76
 (

5.
13

)
6.

87
 (

6.
01

)
3.

94
 (

4.
48

)
12

.6
 (

21
82

),
 p

 <
.0

01

 
A

nx
ie

ty
4.

10
 (

5.
04

)
6.

19
 (

6.
01

)
3.

26
 (

4.
32

)
12

.9
 (

21
82

),
 p

 <
.0

01

N
ot

e:
 t-

va
lu

es
 a

nd
 c

hi
-s

qu
ar

e 
te

st
s 

as
se

ss
 d

if
fe

re
nc

es
 a

t w
av

e 
8 

be
tw

ee
n 

A
C

E
S+

 a
nd

 A
C

E
S−

 p
ar

tic
ip

an
ts

.

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Davis et al. Page 22

Ta
b

le
 2

a.

C
on

di
tio

na
l l

at
en

t t
ra

ns
iti

on
 p

ro
ba

bi
lit

y 
es

tim
at

es
 f

or
 A

C
E

s+
 g

ro
up

T
im

e 
2

T
im

e 
1

H
ig

h 
A

ll 
(1

0.
6%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(4

1.
5%

)
St

ea
dy

 B
in

ge
 (

47
.9

%
)

H
ig

h 
A

ll 
(1

1.
8%

)
0.

67
2

0.
27

7
0.

05
1

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(2
9.

4%
)

0.
05

7
0.

94
2

0.
00

1

St
ea

dy
 B

in
ge

 (
58

.8
%

)
0.

00
9

0.
21

4
0.

77
7

T
im

e 
3

T
im

e 
2

H
ig

h 
A

ll 
(1

1.
0%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(4

8.
6%

)
St

ea
dy

 B
in

ge
 (

30
.4

%
)

H
ig

h 
A

ll 
(1

0.
6%

)
0.

79
9

0.
20

1
0

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(4
1.

5%
)

0.
07

9
0.

08
4

0.
05

7

St
ea

dy
 B

in
ge

 (
47

.9
%

)
0.

00
6

0.
01

7
0.

82

T
im

e 
4

T
im

e 
3

H
ig

h 
A

ll 
(1

0.
0%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(5

6.
8%

)
St

ea
dy

 B
in

ge
 (

33
.2

1%
)

H
ig

h 
A

ll 
(1

1.
0%

)
0.

72
2

0.
22

6
0.

05
2

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(4
8.

6%
)

0.
07

9
0.

86
4

0.
05

7

St
ea

dy
 B

in
ge

 (
30

.4
%

)
0.

00
6

0.
17

4
0.

82

N
ot

e:
 D

ia
go

na
l (

bo
ld

) 
es

tim
at

es
 r

ep
re

se
nt

 s
ta

bi
lit

y 
pa

tte
rn

s 
ov

er
 ti

m
e.

 O
ff

-d
ia

go
na

l e
st

im
at

es
 r

ep
re

se
nt

 T
ra

ns
iti

on
 p

at
te

rn
s 

ov
er

 ti
m

e.

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Davis et al. Page 23

Ta
b

le
 2

b
.

C
on

di
tio

na
l l

at
en

t t
ra

ns
iti

on
 p

ro
ba

bi
lit

y 
es

tim
at

es
 f

or
 A

C
E

s−
 g

ro
up

T
im

e 
2

T
im

e 
1

H
ig

h 
A

ll 
(6

.6
%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(3

6.
8%

)
In

cr
ea

si
ng

 B
in

ge
 (

56
.6

%
)

H
ig

h 
A

ll 
(4

.5
%

)
0.

64
0.

29
0.

06
8

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(3
0.

1%
)

0.
11

0.
84

5
0.

04
2

In
cr

ea
si

ng
 B

in
ge

 (
65

.4
%

)
0.

00
8

0.
14

8
0.

84
4

T
im

e 
3

T
im

e 
2

H
ig

h 
A

ll 
(6

.8
%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(4

2.
6%

)
In

cr
ea

si
ng

 B
in

ge
 (

50
.6

%
)

H
ig

h 
A

ll 
(6

.6
%

)
0.

62
5

0.
31

0.
06

6

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(3
6.

8%
)

0.
06

9
0.

83
6

0.
09

5

In
cr

ea
si

ng
 B

in
ge

 (
56

.6
%

)
0.

00
2

0.
15

4
0.

84
4

T
im

e 
4

T
im

e 
3

H
ig

h 
A

ll 
(6

.0
%

)
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s 
(4

4.
2%

)
In

cr
ea

si
ng

 B
in

ge
 (

49
.7

%
)

H
ig

h 
A

ll 
(6

.8
%

)
0.

60
7

0.
35

5
0.

03
8

B
in

ge
, T

ob
ac

co
, C

an
na

bi
s 

(4
2.

6%
)

0.
03

8
0.

92
3

0.
03

9

In
cr

ea
si

ng
 B

in
ge

 (
50

.6
%

)
0.

00
8

0.
00

7
0.

91
5

N
ot

e:
 D

ia
go

na
l (

bo
ld

) 
es

tim
at

es
 r

ep
re

se
nt

 s
ta

bi
lit

y 
pa

tte
rn

s 
ov

er
 ti

m
e.

 O
ff

-d
ia

go
na

l e
st

im
at

es
 r

ep
re

se
nt

 T
ra

ns
iti

on
 p

at
te

rn
s 

ov
er

 ti
m

e.

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Davis et al. Page 24

Ta
b

le
 3

.

E
ff

ec
t o

f 
se

x,
 d

ep
re

ss
io

n,
 a

nd
 a

nx
ie

ty
 o

n 
cl

as
s 

m
em

be
rs

hi
p 

ov
er

 ti
m

e

A
C

E
s+

 G
ro

up
 O

R
 [

95
%

C
I]

E
ff

ec
t

H
ig

h 
A

ll
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s
St

ea
dy

 B
in

ge

Fe
m

al
e 

(v
s.

 m
al

e)
0.

77
 [

0.
50

, 1
.3

1]
0.

86
 [

0.
66

, 1
.1

2]
R

E
F

D
ep

re
ss

io
n

1.
05

 [
1.

01
, 1

.0
9]

1.
01

 [
0.

98
, 1

.0
3]

R
E

F

A
nx

ie
ty

1.
05

 [
1.

01
, 1

.0
8]

1.
01

 [
0.

98
, 1

.0
3]

R
E

F

A
C

E
s−

 g
ro

up
 O

R
 [

95
%

C
I]

E
ff

ec
t

H
ig

h 
A

ll
B

in
ge

, T
ob

ac
co

, C
an

na
bi

s
In

cr
ea

si
ng

 B
in

ge

Fe
m

al
e 

(v
s.

 m
al

e)
0.

52
 [

0.
37

, 0
.7

3]
0.

89
 [

0.
75

, 1
.0

6]
R

E
F

D
ep

re
ss

io
n

1.
08

 [
1.

05
, 1

.1
1]

1.
04

 [
1.

01
, 1

.0
6]

R
E

F

A
nx

ie
ty

1.
08

 [
1.

04
, 1

.1
1]

1.
03

 [
1.

00
, 1

.0
5]

R
E

F

N
ot

e:
 O

R
 =

 o
dd

s 
ra

tio
. E

ff
ec

ts
 w

er
e 

co
ns

tr
ai

ne
d 

to
 b

e 
eq

ua
l o

ve
r 

tim
e 

– 
w

ith
in

 e
ac

h 
cl

as
s.

 R
ed

uc
tio

ns

In
 n

eg
at

iv
e 

2 
lo

g 
lik

el
ih

oo
d 

w
er

e 
us

ed
 to

 d
et

er
m

in
e 

if
 c

on
st

ra
in

ed
 (

ve
rs

us
 f

re
el

y 
es

tim
at

ed
)

E
ff

ec
ts

 d
id

 n
ot

 r
es

ul
t i

n 
si

gn
if

ic
an

tly
 w

or
se

 m
od

el
 f

it.
 R

es
ul

ts
 in

di
ca

te
d 

th
at

 a
ll 

ef
fe

ct
s 

co
ul

d 
be

 c
on

st
ra

in
ed

 o
ve

r 
tim

e,
 w

ith
in

 c
la

ss
, w

ith
ou

t i
nt

ro
du

ci
ng

 w
or

se
 m

od
el

 f
it.

 S
ex

 (
fe

m
al

e 
=

 1
, m

al
e 

=
 0

).

Child Abuse Negl. Author manuscript; available in PMC 2022 October 01.


	Abstract
	Introduction
	Methods
	Procedures
	Participants
	Measures
	Background covariates.
	Substance Use.
	Adverse Childhood Experiences.
	Mental Health.

	Analytic Plan
	Latent Class Analysis: Class Enumeration
	Latent Transition Analysis: Methods and Moderation Analyses
	Missing data

	Results
	Substance use class enumeration across adverse childhood experience groups
	Adverse childhood experiences and transition patterns
	Mental health and sex as predictors of class membership overtime

	Discussion
	Clinical Implications
	Limitations and Conclusions

	References
	Figure 1.
	Figure 2.
	Figure 3.
	Table 1.
	Table 2a.
	Table 2b.
	Table 3.

