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ABSTRACT

Executive Control Function and Emotion Regulatioaodesses in the Developmental
Pathway from Childhood Maltreatment to Alcohol Ua®blems

Ashley Hampton
Doctor of Philosophy
Temple University, 2015

Doctoral Advisory Committee Chair: Deborah A. Gabick, Ph.D.

Experiencing maltreatment during childhood has beglicated in numerous and
diverse developmental impairments, including prota@c alcohol use and alcohol use
disorders. However, little researekamines the processeswlyich childhood
maltreatment confers risk for alcohol use probleongotential risk or protective factors
in the emergence of problematic alcohol use amodiyiduals experiencing childhood
maltreatment. To address this gap, the currenystwestigated executive cognitive
functions and emotion regulation as probable risgrotective factors linking childhood
maltreatment and subsequent problematic alcohglginsen that deficits in both
executive cognitive functions and emotion regulaioe associated with maltreatment
and problematic alcohol use. Participants were drimam a longitudinal sample of
children at both high and low risk for substancped@lence, based on their paternal
history of psychiatric or substance use disortler @75; 70% male; 74% Caucasian,
23% African American, 3% multiraciall = 11.38+.93 years at Time 1). Analyses
involved both person- and variable-centered appre®cThe person-centered approach

identified groups of individuals based on maltreatinexperiences, executive cognitive



functions, and emotion regulation, and then exachimeether and to what extent these
classes differed on concurrent and longitudinabj@matic alcohol use. Findings
suggested that there are distinct risk groups stingiof abuse/neglect, neglect only,
executive control function deficits, and emotiogulkation deficits. These groups did not
differ on levels of alcohol use, counter to predict Variable-centered approaches
involved a longitudinal examination of pathwaysnireghildhood maltreatment to alcohol
use frequency and symptoms of alcohol use disahdeincluded executive cognitive
functioning and emotion regulation. Results of éheariable-centered structural equation
modeling analyses indicated that maltreatment, @kexcontrol function, and emotion
regulation concurrently predicted problematic atdlakse. Investigating the current
models allows for a better understanding of pattsatayalcohol use in both adolescence
and adulthood, which has implications for prevem@éod intervention, particularly in
identifying groups at highest risk for problematicohol use outcomes and in treatment

selection or modification.
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CHAPTER 1
INTRODUCTION

In the US, approximately 22.2 million individualseaubstance dependent or
abuse illicit drugs or alcohol (US Department ofalle and Human Services, 2009), with
an estimated $365 billion ($185 billion for alcolawid $181 billion for illicit drugs) spent
yearly on substance abuse and addiction-relatead @fdarwood, 2000; Office of
National Drug Control Policy, 2004). After substancse (SU) develops into abuse or
dependence, it is typically considered to be amioriiness, with relapse rates of
approximately 40% to 60% within a year followingdatment (McLellan, Lewis,

O’Brien, & Kleber, 2000). Perhaps more alarminghg majority of individuals who
need treatment for an illicit drug or alcohol uselgem do not actually receive it, with
only 11.2% of those who needed treatment actuadigiving it in 2009 (Substance
Abuse and Mental Health Services Administratior, 0 The consequences of SU are
life-long and often intractable, clearly illustragi the importance of reducing both initial
engagement in and the impact of SU once it has inééted. It is, therefore, critical to
understand how earlier processes and individuabckeristics confer risk for later SU to
inform the development of both etiological modei$St) and more focused prevention
and intervention efforts that could potentially igtte the negative sequelae of SU.

Researchers increasingly have suggested that sgbatae disorders (SUD; e.g.,
alcohol abuse or dependence; opiate abuse or depezjdare best conceptualized as
developmental phenomena (e.g., Brown et al., 2D@8ge et al., 2010; Haller, Handley,
Chassin, & Bountress, 2010; Masten, Faden, Zué&&pear, 2009; Rogosch, Oshri, &

Cicchetti, 2010; Schulenberg & Maslowsky, 2009;ffSttal., 2010; Tarter, 2002There



is a strong association between developmentalantias in childhood and adolescence
and development of SUDs or problematic SU (as metkin Zucker, Donovan, Masten,
Mattson, & Moss, 2008), highlighting the need fortler investigation of the
contribution of potential risk or protective proses (Rogosch et al., 2010). One such risk
factor for later SUD is childhood maltreatment. I@maltreatment is a prevalent
problem in the US; 10.2% of US children experienseahe form of maltreatment during
2008, according to a nationally representativeystfathildren (Finkelhor, Turner,
Ormrod, & Hamby, 2009). Thus, it is of paramounportance to consider the impact of
childhood maltreatment on later SU.

Experiencing maltreatment during childhood has begslicated as a risk factor
for developing SUDs or problematic SU (e.g., Dubalg 2003; Rogosch et al., 2010;
Strine et al., 2012; Thornberry, Henry, IrelandSé&ith, 2010), with the potent
association between childhood maltreatment and Béoming particularly evident
during adolescence (Oshri, Rogosch, Burnette, &l@&tti, 2011; Rogosch et al., 2010).
Child maltreatment generally encompasses four oategy including (a) physical abuse,
(b) sexual abuse, (c) emotional (or psychologiabl)se, and (d) physical and emotional
neglect, that may lead to potential or actual herm child’s health, development, or
dignity (Barnett, Manly, & Cicchetti, 1993; Krug,dblberg, Mercy, Zwi, & Lozano,
2002; Norman, Byambaa, De, Butchart, & Scott, 20EXperiencing each of these forms
of maltreatment during childhood may then influetater development and functioning.
Childhood Maltreatment as a Risk Factor for Impaired Development

Development among individuals with childhood nmedtiment has been

conceptualized as a transactional-ecological mdgl, Cicchetti & Lynch, 1993;



Cicchetti & Toth, 2005; Cicchetti & Valentino, 200&vhereby risk and protective
factors determine both the likelihood of abuse sutosequent development following
abuse, with poor developmental outcomes occurringnithere are more risk than
protective factors. The numerous risk factors assed with and following maltreatment
signify a deviation from the circumstances thataaypical or “normal” development
(Cicchetti & Toth, 2005). As a consequence of nealtment, children’s abilities to meet
developmental milestones and competencies are coniggd because of a severe and
fundamental failure of the home environment to pevhe experience-expectant
opportunities required for normal development, torgating a pathogenic relational
environment (Cicchetti & Lynch, 1995; Cicchetti &th, 2005). Processes occurring
both at successive stages and within different dlosnafluence other concurrent
developmental processes and subsequent developntleint this dynamic cascade
conceptualizationMasten et al., 2005; ObradoyBurt, & Masten, 2010; Sameroff,
2000), with each new stage building on and incaog previous developmental
experiences and processes (Cicchetti & Lynch, 199®&)sequently, failing to meet early
competencies as a result of maltreatment andstdtneg repeated developmental
disruptions may then lead to other risk factorg thaction as more proximal influences
on adolescent or adult outcomes, with potentiabategbtation across diverse domains of
development (e.g., Cicchetti, 2002; Cicchetti &A,d2005; Dodge et al., 2009; Martell et
al., 2009. Over time, these risk factors may “cascade” as toeypound or amplify one
another to increase the likelihood of unfavorallelaoutcomes (Obradovet al., 2010;

Schulenberg & Maslowsky, 2009).



Among children who have experienced maltreatmesficits have been observed
in nearly all important developmental milestoned aaoross biological and psychological
domains of developmental functioning (as reviewglxchetti & Lynch, 1995). These
children are at an increased risk for manifestinfauorable developmental competencies
in multiple realms (Cicchetti & Toth, 1995), inciad emotional regulation, expression,
and recognition (as reviewed by Camras, Sachs-Adt&ibordy, 1996); social
information processing (Dodge, Pettit, Bates, &erae, 1995); secure attachment
relationships (Cicchetti, Toth, & Rogosch, 200@)tamomous self-development and self-
identity (Calverley et al., 1994; Cicchetti et @003); peer relations (Dodge, Pettit, &
Bates, 1994; Shields & Cicchetti, 2001); and adaptd the school environment and
academic progress (Eckenrode, Laird, & Doris, 18®)nk & Cicchetti, 2001). This
maladaptive functioning potentially experiencedchyidren who have been maltreated
may then contribute to the concurrent and/or lardiital development of
psychopathology typically linked to child maltream.

The link between childhood trauma or maltreatmeuck @ broad range of adverse
psychological symptoms and diagnoses is robustibkshed (Andrews, Corry, Slade,
Issakidis, & Swanston, 200&@jcchetti & Toth, 2005; Norman et al., 2012). Frample,
individuals experiencing childhood maltreatmentarenhanced risk for depression,
anxiety disorders, posttraumatic stress disordasgmality dysfunction and disorders
(e.g., antisocial personality disorder), suicidad self-injurious behavior, somatization,
dissociation, conduct disorder and delinquency,@mubsitional defiant disorder,
compared to individuals who did not experienceditolod maltreatment (e.g., Famularo,

Kinscherff, & Fenton, 1992; Jaffee et al., 2005/kKes, Dunkle, Nduna, Jama, & Puren,



2010; Kaplow & Widom, 2007; Runyan, Wattam, IkeHassan, & Ramiro, 2002;
Widom, Du-Mont, & Czaja, 2007). Along with this vadange of psychiatric diagnoses,
the literature suggests that there is a clear &gsmt between childhood maltreatment
and higher rates of SU and SUD, the evidence fochis reviewed below.

Childhood Maltreatment and Substance UseChildhood maltreatment has been
established as a robust predictor of SU (pooled&ige: 1.09 to 2) in meta-analytic
work (Norman et al., 2012). In two epidemiologistldies (Fergusson, Boden, &
Horwood, 2008; Kendler et al., 2000), maltreatnréeiing childhood, particularly sexual
abuse, was associated with a higher prevalenct @il SUD. Further epidemiological
support for this linkage (adjusted OR range: 1.3.%) has been found in the National
Epidemiologic Survey of Alcohol and Related Corati8, a nationally representative
sample of adults in the US aged 20 years and @Mler34,653), which examined
physical, sexual, and emotional abuse, and phyar@hkemotional neglect (Afifi,
Henriksen, Asmundson, & Sareen, 2012). A similattpng association between
maltreatment and SU problems (OR range: 0.87 1®) s been found in longitudinal
work, including in a sample identified through GhRrotective Services records followed
through middle adulthood(idom, Marmorstein, & White, 2006; Wilson & Widom,
2009, and in a cohort study of 1,000 urban youth fetd from age 13 into adulthood
(OR = 1.76; Smith, Ireland, & Thornberry, 2005).aimealth maintenance organization
sample, a history of adverse childhood experie(icebiding physical, emotional, or
sexual abuse) also placed adults at enhancedonsdf and SUD (adjusted OR range: 1-

10.3), compared to those without such a historyit(Fet al., 1998).



Along with a heightened lifetime vulnerability f&U, experiencing childhood
maltreatment places individuals at particularlythiggk of an earlier initiation of SU
during adolescence compared to individuals whoateRrperience maltreatment
(Nomura et al., 2012; Tonmyr, Thornton, Draca, &Réfde, 2010; Wekerle, Leung,
Goldstein, Thornton, & Tonmyr, 2009). Among adokss, findings of a survey of more
than 100,000 8 through 12 grade public school students suggest that expenigrchild
physical or sexual abuse places adolescents a4 #&res increased risk for alcohol,
marijuana, and other drug use (Harrison, Fulker&oBeebe, 1997), with similarly
increased risk for SU during adolescence demoestiatwork by Rodgers and
colleagues (2004) and Moran, Vuchinich, and HAID@). Adolescent girls with a
history of maltreatment also have qualitativelyfeliént patterns of SU, including being
more likely to engage in polysubstance use, congparenale adolescents (Shin, Hong,
& Hazen, 2010). Thus, the link between maltreatnagot SU has been robustly
established among both adolescent and adult samples

Childhood Maltreatment and Alcohol Use The research discussed thus far has
included abuse or dependence of multiple illicug# (e.g., marijuana, opiates) and
alcohol as an outcome. However, considering altwuizes as a composite outcome
masks the heterogeneity observed in various illiaigs and alcohol regarding timing of
onset, escalation, and decline during adolescemt@dulthood (Johnston, O’'Malley,
Bachman, & Schulenberg, 2008¢hulenberg & Maslowsky, 2009), and may result in
obfuscating important developmental associatioganding onset (Dodge et al., 2009).
Additionally, prior to illicit drug use, tobacco atcohol use (AU) typically occurs

(Bailey, 1992; Kandel, Yamaguchi, & Chen, 1992)hailigh not all individuals who use



tobacco or alcohol progress to drug use (as redew&andel & Yamaguchi, 1999;
Schulenberg & Maslowsky, 2009). Thus, when exangpatterns of SU, it is important
to consider alcohol separately from illicit drugsther than combining alcohol, tobacco,
and illicit drugs into a composite variable.

Childhood traumatic experiences create heightenéteyability for the
development of alcohol use disorder (AUD) (Hugledinson, Wilsnack, & Szalacha,
2007; Lown, Nayak, Korcha, & Greenfield, 2011; Modjs, Hartley, & Marquart, 2004,
Widom, Ireland, Glynn, 1995; also reviewed in Stewd996), and maltreatment during
adolescence particularly places individuals atghi risk for problematic AU
(Thornberry et al., 2010). In a longitudinal stumbvering more than 30 years,
individuals with a history of maltreatment reportetiigher frequency of AU problems
across their lifetime than individuals without atory of maltreatment (Herrenkohl,
Hong, Klika, Herrenkohl, & Russo, 2013). A similssociation between alcohol
dependence with childhood physical, sexual, anctiemal abuse, and physical neglect
was found in a national survey of 27,712 adultshWRs ranging from 1.45 (emotional
neglect) to 2.29 (emotional abuse) (Fenton eR8l2). An additional national survey of
women found that women with a history of childh@sckual abuse reported more recent
AU, intoxication, drinking-related problems, andrgytoms of alcohol dependence,
compared to women without such a history (WilsnAtdgeltanz, Klassen, & Harris,
1997). In the Adverse Childhood Experiences studych involves an adult health
maintenance organization sample, individuals egperng adversities during childhood
(including childhood abuse and neglect) had a higkk of alcohol abuse as adults and

earlier initiation of AU in early adolescence, ajonith a heightened likelihood of other



risk factors relating to AU, including heavy drinkj, self-reported alcoholism, and
marrying an alcoholic, regardless of parental abtislm (Dube, Anda, Felitti, Edwards,
& Croft, 2002; Dube et al., 2006). Adolescents as®at risk for AU, particularly use at
younger ages, if they have a history of abuse (8BlegsSpieker, Van Eenwyk, &
Schoder, 1999).

In spite of this preponderance of evidence suppgttie relation between
maltreatment and problematic AU, there have beeresaconsistent findings regarding
this relation among males. A study that matchedrotswith middle-aged adults with
documented cases of child maltreatment found tloaen with a history of maltreatment
reported higher typical quantity of drinks and mdag's drinking eight or more drinks,
compared to their matched controls, whereas mdnsaith a history did not differ from
controls (Widom, White, Czaja, & Marmorstein, 200l contrast, another study
demonstrated that males with a history of childtreatment were 1.74 times more likely
to meet criteria for AUD, compared to males withsuth a history (Young-Wolff,
Kendler, Ericson, & Prescott, 2011). The finding¥ oung-Wolff and colleagues
(2011), along with the other evidence among botlesnand females reviewed above,
suggests that, overall, childhood maltreatmentde¢adc heightened susceptibility for
problematic AU and AUD, though not all maltreatadividuals develop AU problems.
Taking a Developmental Psychopathological Approach

More recent research has examined the pathwayolesdnt SU from child
maltreatment by taking a developmental psychopagicdl approach. Within this

perspective, there are several themes that ansarglevhen studying child maltreatment,



including (1) typical and atypical development, {8k and resilience, and (3) continuity
and discontinuity across development (Drabick &riterg, 2011).

When examining the heightened risk for impaireatypical development among
children experiencing maltreatment, it is first ionfant to consider typical pathways of
development. Understanding the challenges of egpeing child maltreatment requires
being cognizant of the processes associated witbalydevelopment, to determine
whether and how maltreatment results in a devidtiom those processes (Cicchetti,
1993). Comparing the severe disturbances withiretheronment of a child who has
experienced maltreatment to an average, expeaableonment enables researchers to
understand the processes and mechanisms thafectedfby maltreatment (Cicchetti &
Lynch, 1995) and then identify pathways from thigaal environment to a more
adaptive course (Cicchetti, 1993; Zigler & Gliclo8b).

Central to a developmental psychopathology perspeis the importance of
studying both risk and resilience, considered tpdstive adaptation despite adversity
(Luthar, Cicchetti, & Becker, 2000). Protectivetfars may offset or neutralize negative
influences or risk factors, and experiencing streay lead to enhanced coping skills,
which could, in turn, result in further positivetoames (Drabick & Steinberg, 2011),
illustrating the necessity of considering risk aasdilience to allow for individual
differences in coping following stress. These cpisef risk and resilience are generally
examined in combination, and across multiple aspefctievelopment, such as the
biological, psychological, and social-contextuaihins, to enable a more complete view
of how risk or protective factors lead to adverseesilient outcomes (Cicchetti &

Dawson, 2002; Drabick & Steinberg, 2011).



Finally, a fundamental part of a developmental psyathology perspective is
the consideration of individual pathways or trageigts. Specifically, multifinality and
equifinality (Cicchetti & Rogosch, 1996, 2002) argortant for understanding different
developmental pathways from childhood experienigatifinality stipulates that
identical initial pathways or the same startinghpdikely leads to varied outcomes (e.g.,
a variety of sequelae may be associated with cbddhmaltreatment beyond problematic
SU). These diverse outcomes unfold because ofythandic influence of risk and
protective processes that individuals experienag, (different child-specific or
contextual processes that confer risk or resilip@@echetti & Rogosch, 2002).
Conversely, equifinality specifies that varied pedlys or different starting points may
result in a common outcome developing over timenerathan all individuals following a
single progression to an outcome (Cicchetti & Robp4996, 2002). For example,
individuals with problematic SU may have evideneedhriety of risk processes that
contributed to this outcome, and childhood maltrestt is only one potential process
that might confer risk for SU.

The developmental psychopathology approach is basedransactional-
ecological model where maltreatment generatedaistors that function more
proximally to increase the likelihood of SU. Rogosmnd colleagues (2010) used a
developmental cascade model to examine prospexds@ciations among child
maltreatment, other risk factors, and cannabisebuasg dependence symptoms. They
found both independent direct pathways from maitneat to cannabis abuse or
dependence, as well as cascading and indirecemdles across development through

social competence and externalizing and intermagisymptoms, suggesting that these

10



symptoms are sequelae of child maltreatment. Fustingport for a transactional-
ecological model has been garnered by researcimdjrghildhood maltreatment severity
and less adaptive personality functioning in cloloith, to externalizing problems in
preadolescence, and finally, to cannabis abusel@pendence symptoms in adolescence
(Oshri et al., 2011). This recent advance in ttegdiure with the more frequent use of a
developmental cascade framework is an importantiaddo conceptual approaches for
modeling the etiology of SU. It allows inclusiontbk progressive developmental
failures found among children experiencing maltresit that precede the emergence of
SU (Cicchetti & Lynch, 1993; Cicchetti & Valentin@006; Rogosch et al., 2010).

In spite of the recent evidence supporting theaisedevelopmental cascade
framework to examine linkages between maltreatrardtSU, little research has utilized
this framework to examine AU and AUD specificallyamnnsidered the processes by
which childhood maltreatment confers risk or intésavith other factors in the
development of AU. Investigating these processeslaam pathway from maltreatment to
AU or AUD necessitates the consideration of muifity and equifinality (Cicchetti &
Rogosch, 1996, 2002). In the case of childhoodreetinent, multifinality is
demonstrated by evidence that the influence aretedif trauma varies among
individuals, with some maltreated individuals extiity resilience (Cicchetti & Rogosch,
1997; Cicchetti & Toth, 1995; Luthar, Cicchetti,Becker 2000). Thus, though there is
extensive evidence of the increased risk for ALOD conferred by maltreatment, not
all individuals experiencing maltreatment developlgpematic AU. Similarly, there are
multiple distinct pathways to AU or AUD (e.g., matitment, difficulties with emotion

regulation and executive control functioning; Fisimy Hyde, Coe, & Paschall, 2004),

11



suggesting that research is needed to examineathevay from childhood maltreatment
to AU and AUD, and to determine which developmdntadlevant factors affect this
relation and thereby contribute to equifinality andltifinality.
A Transactional-Ecological Model of Alcohol Use

The lack of research focusing on the processeditikataltreatment and AU
highlights the need for using a developmental pggethology perspective to examine
these processes, as prior research investigalicigdrug use may not be applicable to
AU due to the heterogeneity observed between SWA&hgatterns and development
(Schulenberg & Maslowsky, 2009). Thus, the curréunds specifically considers
maltreatment, potential factors related to risk ezgllience, emotion regulation and
executive cognitive functioning, and AU and AUDdesrelopmental outcomes.

Childhood maltreatment places individuals at fkdysregulation across major
biological stress response systems (De Bellis, R@Xicits in regulation in emotional
and cognitive functions also have been implicatethe emergence of SU (e.g., Kirisci,
Vanyukov, & Tarter, 2005; Tarter, Kirisci, Feske M&anyukov, 2007; Tarter, Kirisci,
Habeych, Reynolds, & Vanyukov, 2004). Thus, emo#iad cognitive regulatory
processes could function as risk or protectivediactinking childhood maltreatment to
adolescent and adult AU or AUD. Although there ldeely multiple individual and
contextual factors that may link maltreatment ardi @ AUD, | focus on these self-
regulatory processes given the empirical supporthieir relation with maltreatment and
AU or AUD, their malleability throughout childhoahd adolescence (Steinberg, 2008),
and their potential amenability to interventionoet§ that consequently could attenuate or

preclude problematic SU among individuals who hexgerienced childhood
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maltreatment. The current study thus addresseasi@tgap in the literature, as little
prior research has investigated putative cognaiveé emotional features of child
maltreatment (Pechtel & Pizzagalli, 2011), and patentially important implications for
preventive interventions.

To discuss the theoretical underpinnings of theeturmodels, first, a
conceptualization of executive control function E§@nd emotion regulation (ER) are
presented. Next, relations between these factatisloaind resilience and both child
maltreatment and AU are presented, along withahikieoretical support for a model
incorporating these factors, maltreatment, and Rdally, ECF and ER are incorporated
into integrative, conceptual models of the relati@tween child maltreatment and AU or
AUD.

Executive Control Function. Generally, ECF is conceptualized as a
multidimensional set of abilities required to cahttomplex cognition and effortfully
direct behavior towards a goal, particularly in frontine, unstructured, or novel
circumstances (Banich, 2009). These abilities iheloontrol functions that are related to
inhibiting and delaying responses, creating anftisgimental sets, monitoring and
regulating performance, ignoring non-relevant infation and utilizing relevant
information for decision making, updating task dens maintaining goals, and
planning, as well as working memory and cognitiegibility (Banich, 2009; McCabe,
Roediger, McDaniel, Balota, & Hambrick, 2010). Bdba the higher order capacities
integrated in ECF are considered to exert a “supery” or regulating influence on

behavior and goal attainment (Mezzich, Tarter, Gadan & Kirisci, 2001).
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Emotion Regulation.ER is a set of processes that influence when and ho
individuals experience emotions, how individualsyralier their emotions, and how
emotions are ultimately expressed (Gross, 1998)s&1Sheppes, and Urry (2011) have
conceptualized ER as requiring the activation gbal to increase or decrease either the
strength or duration of an emotional responsevlddals typically regulate their
emotions by trying to increase positive emotiond daecrease negative ones (Gross,
2013). Within the framework of a process model Bf Bn individual is able to intervene
and regulate at each step in the emotion generptmpess, including situation selection,
situation modification, attentional deployment, oiiiye change, and response
modulation (Gross, 1998). As ER is the process highivemotions initiate and assist in
other psychological processes, or bring aboutdliffies and detrimental effects (Cole et
al., 2004), it plays an important role in the fisldnderstanding of typical and atypical
development (Cole, Michel, & Teti, 1994).

Associations with Childhood Maltreatment

Executive Control Function. Global deficits in both cognitive function and ECF
frequently are evinced among individuals who haygeeenced maltreatment (van der
Kolk, 2003). Although early adversity such as abaiseeglect is associated with
cognitive deficits generally, more complex funcg8ohke ECF, are particularly likely to
be negatively affected by maltreatment (Pechtei&&yalli, 2011). This ECF
impairment may be explained by alterations in jretfal functions caused by
psychosocial stress or trauma (Bremner et al., 1280). Children with a history of
abuse demonstrate less improvement in respondatiohicompared to non-abused

children in both therapeutic and public schoolshvarger differences in effect sizes
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among older children (Mezzacappa, Kindlon, & Ea&2[3)1). Similarly, significant
deficits on measures of attention and abstracbreag/executive function were found
among children with abuse-related post-traumatasstdisorder (PTSD), compared to
healthy controls (Teicher, Glod, Surrey, & Swef93).

Further research among children with maltreatmelated PTSD illustrates
comparable findings, as children with PTSD evidesigaificantly poorer performance
on a variety of ECF tasks, compared to sociodenptgeally similar children without a
history of maltreatment (Beers & De Bellis, 2002hildren who experienced neglect had
significantly lower IQs than controls and, even wh® was controlled, demonstrated
deficits in attention and executive functioning quared to controls (De Bellis, Hooper,
Spratt, & Woolley, 2009). Furthermore, De Bellisaét(2009) reported that greater
severity of abuse was associated with decreasedh{@h confirmed similar findings by
Perez and Wilson (1994). Finally, among a commusutyple of children, experiencing
familial trauma (such as physical or sexual abasgjitnessing domestic violence) was
associated with lowered performance on a compuwatiable of ECF (including working
memory, inhibition, auditory attention, and proéegspeed tasks; DePrince, Weinzierl,
& Combs, 2009).

Emotion Regulation. Children who have been maltreated demonstratefisigmt
difficulties in emotional regulation, expressiondaecognition (as reviewed by Camras
et al., 1996; Lyons-Ruth, 2008; Tottenham et &1, which suggests that ER
difficulties may link childhood maltreatment andpaired developmental outcomes.
Cicchetti and Toth (2005) propose that child malimgent is a “significant threat” to

optimally developing affective processing abiliti@esearch on ER among individuals
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exposed to child maltreatment exemplifies this embgalization. Longitudinal research
among 421 children, half of whom had been indicatedaltreated by Child Protective
Services records indicates that children who hagete&nced more neglect, physical or
sexual abuse, and maltreatment earlier in lifeevied higher emotion dysregulation
(Kim & Cicchetti, 2010). Moreover, a similar tenagrfor emotion dysregulation was
found by Maughan and Cicchetti (2002), who repotted maltreated 4- to 6-year-olds
exhibited difficulties with ER after witnessing angry situation between adults.
Associations with Alcohol Use

Along with a preponderance of evidence suggeshaglowered ECF and ER are
associated with childhood maltreatment, numeroudies have demonstrated a negative
association between SU with ECF and ER. In padicumpaired levels of self-
regulation have been implicated as major risk figcto AU and alcohol abuse during late
adolescence (as reviewed in Brown et al., 2009).

Executive Control Function. ECF difficulties, including impulsivity, poor
decision-making, disinhibition, and inability tos@ss consequences, may contribute to
risk for SU (Fishbein, 2000; Kirisci, Vanyukov, &aliter, 2005). Giancola (2005) also
posits that having lowered cognitive control ovee's behavior as a result of ECF
deficits may allow for maladaptive behaviors (e}J and AU) to dominate.
Longitudinal work among adolescents has robustbpstted this relation, demonstrating
that individuals with ECF deficits have higher saté SU, total number of drugs ever
tried, severity of drug involvement, and earliesenof SUD (Aytaclar, Tarter, Kirisci, &
Lu, 1999; Giancola & Parker, 2001; Tapert, Granhdleedy, & Brown, 2002; Tarter et

al., 2003).
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Moreover, ECF is considered an important factadhandevelopment of AUD
(Giancola & Moss, 1998), with a negative assocrafaund between ECF and AU
(Deckel & Hesselbrock, 1996). ECF predicts agerstt dirink, and adolescents with
disorders relating to attention (consistent withFE&ficits) are at particular risk for
AUD and other SUD (as reviewed by Brown et al.,208o0ys at risk for AUD (e.g.,
children of parents with AUD) also exhibit ECF @&l (Harden & Pihl, 1995). Among
adults, individuals with AUD and those at high risk AUD demonstrate impaired ECF,
specifically in abstract reasoning, set shiftirg}, gersistence, information processing,
cognitive flexibility, verbal fluency, and problesolving (Beatty, Katzung, Nixon, &
Moreland, 1993; Cynn, 1992; Hewett, Nixon, GlennP&rsons, 1991; Smith & Oscar-
Berman, 1992; Tarter, 1973; Tarter & Parsons, 19XIbng with the role of ECF as a
risk factor for AUD, chronic excessive consumptadralcohol has been implicated in the
development and exacerbation of ECF deficits ($alj Rosenbloom, & Pfefferbaum,
2000). More recent work similarly suggests that pamad to controls, individuals with
AUD exhibit worse performance on tasks of ECF,udahg planning, inhibition, rule
detection, verbal fluency, problem solving, and kitog memory, even after a period of
abstinence of up to one year from AU (Noél et200Q1; Stavro, Pelletier, & Potvin,
2013). In summary, robust evidence suggests th&tdglicits place individuals at risk
for AU and AUD, and continued AU may lead to adzhil risk for impaired ECF.

Emotion Regulation. Difficulties with ER also are associated with the
development of SU, with some (e.g., Sher & GreRB07) proposing that ER is an
etiologic pathway to SU. Individuals with ER defscwwho are also high in reward

sensitivity may use substances as a method of iregltlte distress they experience
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because of their dysregulated emotions, which merease their risk of developing SUD
(Carver, Johnson, & Joormann, 2008). Researchummsged this conceptualization, as
affect lability and ER deficits have been implichte AU and SU (Hayes, Wilson,
Gifford, Follette, & Strosahl, 1996; Simons, Car&y(aher, 2004) in both longitudinal
studies (Caspi et al., 1997; Chassin, Curran, Hiuggs® Colder, 1996) and among
adolescent girls (Mezzich et al., 1997). ER alsg maintain abuse and dependence, as
affective disturbance is an aspect of withdrawahgtpms (e.g., Sellers et al., 1991),
which may lead to a harmful cycle where SU resultsffective disturbance, which then
motivates further SU as a strategy for managingragdlating emotions (Sher & Grekin,
2007). Thus, evidence overall supports the roleRfdeficits as risk factors for SUD,
including AUD.

One possible model linking maltreatment, self-ragah, and AU was proposed
by Klanecky and McChargue (2013), who reviewedlitkeeature regarding associations
among sexual abuse during childhood or adolescamteegulatory deficits, AU, and
AUD. They propose that difficulties with effortfabntrol, which is a construct similar to
ECF and part of self-regulation (Rothbart & Ba@3)6), may increase individual's
vulnerability to AU or AUD following sexual abuse childhood or adolescence. They
conceptualize these relations using a diathesgssinodel, whereby, among individuals
with more deficits in effortful control, experiemg less severe sexual abuse during
childhood or adolescence still increases theirenahility to develop AUD or
problematic AU. Consistent with the developmengighopathology framework and,
more specifically, the influence of risk factordakecky and McChargue (2013) posit

that experiencing sexual abuse during these demadofal periods may interfere with the
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development of effortful control, which could inese risk for later AUD or problematic
AU. Although their review focuses on sexual abuather than all forms of childhood
maltreatment, and on effortful control, rather thaciuding other important aspects of
self-regulation (e.g., ER, ECF), the conceptualiraprovided by the authors further
supports the role of self-regulation factors ingtéening vulnerability to problematic AU
or AUD among individuals with a history of maltresgnt.
Gaps in the Literature

As noted, although a large literature suggestsetkeriencing childhood
maltreatment enhances risk for later problematicakid AUD, processes through which
this association develops remain unclear. Despiteerecent research utilizing a
transactional-ecological framework to examine paysvfrom maltreatment to SU and
SUD, little research has investigated AU or AUDoascomes. Areas of research that
warrant further investigation include the roled=@F and ER, as both constructs are
potential sequelae of abuse and are associatednergmased risk for both development
and maintenance of problematic AU. In spite oféktant work independently linking
childhood maltreatment, ECF, and ER to AU and AlttHere is a gap in the literature
examining concurrent associations among childhoaltreatment, AUD, and
psychological regulation, such as ECF and ER. tit&ah, there is a particular need for
these relations to be examined prospectively terdehe how AU develops from
adolescence into adulthood.

The current study additionally addressed a gdpariterature by examining ECF
in late childhood and ER across multiple developaeime periods. ECF and ER have

a very protracted course of development, continomghrough childhood, adolescence,
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and adulthood (Anderson, 2002; Banich, 2009; CalKirHill, 2007; Gross &
Thompson, 2007; Raffaelli, Crockett, & Shen, 208tsinberg, 2007, 2008; Thompson &
Meyer, 2007; Zelazo, Frye, & Rapus, 1996). Becayseal ER development features a
shift towards increasingly healthier patterns of dtRing adulthood (John & Gross,
2004), considering ER at multiple time points aafioim models of the role of ER in the
development of AU and AUD.
The Current Study

The current study aimed to investigate the retatiammong childhood
maltreatment, ECF, and ER with AU frequency and A&yimptoms at various time
points from late childhood through young adulthdditst determined whether
childhood maltreatment, ECF, and ER independem#dipt AU frequency and AUD
symptoms both cross-sectionally and prospectivdghen used person-centered analyses
to identify groups of youth based on (a) self-répodchildhood maltreatment prior to age
18, (b) ECF measured at ages 10-12 (Time 1), grigRaat ages 10-12 (Time 1). To
further examine these groups, | explored relatafrthe groups with AU and AUD, both
cross-sectionally at ages 10-12 (Time 1), and mosgeely at ages 12-14 (Time 2), 16
(Time 3), 19 (Time 4), and 22 (Time 5) to examigei@énality in AU. Finally, | utilized
a variable-centered approach, structural equatioteting, to evaluate a transactional-
ecological model linking childhood maltreatmentd frequency and AUD symptoms
through ECF and ER, which permitted a test of rindlity regarding AU and AUD.
Specific goals and hypotheses for the current stmdyutlined below. Given the lack of
research in some areas, hypotheses are generatgdhesavailable (albeit limited)

literature and knowledge of typical developmentamges in the constructs of interest.
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The current study used both person- and variadréeced approaches to examine
relations between child maltreatment and later Ad AUD. Using a variable-centered
approach (e.qg., regression, analysis of variariag;taral equation modeling) allows for
models that best describe the behavior and pattémsample on average, which
enables researchers to better understand genedaineies in the population. However,
solely utilizing a variable-centered approach dugge limitations, as this approach will
produce findings that may not be applicable tovitlials who greatly deviate from the
mean on variables of interest (Labouvie, PandindpBnson, 1991; Nylund, Bellmore,
Nishina, & Graham, 2007). Person-centered appreacieh as latent class analysis
(LCA), allow for examining observed patterns offp@sses within individuals, and then
grouping heterogeneous groups of individuals itsses based on quantitative and/or
qualitative similarities on dimensions of inter@giuthén & Muthén, 2000; Nylund et al.,
2007). LCA assumes that there is an underlyinggoaiteal latent variable that
determines class membership (Nylund et al., 200fich enables generating reliable
classes based on the use of predictor and outcamabies taken from multiple methods
of measurement and assessment, with diverse vasanc

Aim 1.To examine self-reported childhood maltreatmerddgked retrospectively at
Time 6, age 25), and ECF and ER at ages 10-12 (T)ras predictors of AU frequency
and AUD symptoms both cross-sectionally (Time 1J prospectively (Times 2, 3, 4,
and 5) to determine if findings regarding thesatrehs in the existing literature are
replicated in the present sample, given that theeoti study involves different indices
and time points for the constructs of interestsTdm was preliminary and occurred

prior to the main analyses of interest.
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Hypothesis 1. Consistent with prior research, | hypothesized tigher levels of
AU frequency and AUD symptoms would be associatgld igher rates of all types of
childhood maltreatment and deficits in ECF and ERss all time points.

Aim 2. To identify groups of youth defined by type arddls of (a) self-reported
childhood maltreatment prior to age 18, (b) ECRgss 10-12 (Time 1), and (c) ER at
ages 10-12 (Time 1) self-reported by index youtth layymothers reporting on index
youth.

Hypothesis 2. | hypothesized that | would identify four groupsyaiuth based on
their history of childhood maltreatment, ECF, ariel. Specifically, | expected groups of
youth exhibiting (a) high levels of childhood maktment, and low levels of both ECF
and ER (High Mal + Low ER/ECF); (b) high levelsakfildhood maltreatment and
moderate or relatively high levels of both ECF &l (High Mal + High ER/ECF); (c)
low levels of childhood maltreatment and low leveidoth ECF and ER (Low Mal +
Low ER/ECF); and (d) low levels of childhood mattt@ent and relatively high levels of
both ECF and ER (Low Mal + High ER/ECF). This hypettis was based on prior
evidence suggesting that children enduring maklmeat may be at particular risk for
impaired ER and ECF, though some children with tissory may have intact
psychological regulation. Additionally, it was exjped that some children will report
lower rates of childhood maltreatment, with thelsgédcen demonstrating variability
regarding ECF and ER.

Aim 3. To explore relations among the maltreatment, EHDH,ER classes with AU
and AUD, both cross-sectionally at ages 10-12 (Tiiend prospectively at ages 12-14

(Time 2), 16 (Time 3), 19 (Time 4), and 22 (Time 5)
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Hypothesis 3a. Given low rates of alcohol use at ages 10-1%pbthesized that
the multiple risk group (High Mal + Low ER/ECF) widithave higher levels of AU and
AUD cross-sectionally relative to the other subg®identified. | hypothesized that
levels of AU and AUD in the three other groups wblieé minimal or zero at ages 10-12
(Time 1).

Hypothesis 3b. It was hypothesized that classes with higher legkls
maltreatment and/or lower levels of ER/ECF woullibit elevated levels of AU and
AUD relative to classes with lower levels of youmtlaltreatment and higher levels of
ECF/ER, given prior evidence that maltreatmentlameér ECF and ER increase
vulnerability to AU during adolescence and adulthd®pecifically, the following
prospective relations were hypothesized: (1) Highl MLow ER/ECF group
membership will have the highest levels of AU arldDAcompared to all other groups,
(2) Low Mal + Low ER/ECF group membership will hate second highest levels of
AU and AUD, (3) High Mal + High ER/ECF group memsleip will have the second
lowest levels of AU or AUD, and (4) Low Mal + HigbR/ECF group membership will
have the lowest levels of AU and AUD compared t@tiler groups.

Aim 4. To utilize structural equation modeling to evééua transactional-ecological
model linking childhood maltreatment to longitudiddJ frequency and AUD symptoms
through ECF and ER.

Hypothesis 4a. | hypothesized that there will be longitudinal toaity in ER,
which would be demonstrated by ER at one time gmiedlicting ER at the following

time point. | expected to observe similar longitadicontinuity for both AU and AUD.
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Hypothesis 4b. Consistent with previous work, | expected thattneakment will
predict both ECF and ER difficulties.

Hypothesis 4c. Childhood maltreatment was expected to predictfi@duency
and AUD symptoms at Times 1, 2, 3, 4, and 6. | Algmthesized that deficits in ECF
and ER will be associated with higher AU frequeaad more AUD symptoms over
time.

Hypothesis 4d. | hypothesized that there would be pathways fraatr@atment to
AU and AUD through ECF or ER, as difficulties wBCF and ER were expected to be

associated with problematic AU among individualpenencing maltreatment.
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CHAPTER 2
METHOD
Participants

Participants were enrolled in a National InstitoteDrug Abuse (NIDA)-funded
prospective study conducted at the Center for Baucand Drug Abuse Research
(CEDAR) at the University of Pittsburgh that ainteddelineate the etiological pathways
to SUD. Fathers with a child aged 10-12 years fraeld) were recruited through
substance treatment programs and other mediumg.Wére then further screened based
on exclusion and inclusion criteria. Index childieere classified into one of three
groups at both high and low risk for substance ddpece (SUD): (a) offspring of
biological fathers with a history of SUD, (b) offgpg of biological fathers with a history
of a psychiatric disorder not including SUD, anfidffspring of biological fathers with
no lifetime history of either SUD or psychiatricsdrder. Determination of the father’s
SUD history was based on meeting lifetid8M-I111-R criteria (APA, 1987) for any
substance abuse or dependence disorder.

Participant recruitment and baseline assessmeg#be 1990 when the index
children were 10-12 years old (TimeN5775). Follow-up assessments occurred when
the index children were 12-14 years old (Tim@=2653); 16 years old (Time 8=625);

19 years old (Time 4=584); 22 years old (Time b= 481); and 25 years old (Time 6,
n=475). Index children were included in the presguatly if they completed the
assessment of childhood trauma (described beled75) at Time 6, along with the
assessments at Time 1. Of the participants includédee present study, there were more
males than females (70% male) because only malesinigally recruited; recruitment

of females began following changes in NIH regulasi@about gender equity four years
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after the CEDAR project began. Participants inghesent study were predominantly
Caucasian (74%; 23% African American; 3% multir§ciand their average age at Time
1 was 11.38+.93 years. For a more detailed degmmipf the study methodology,
recruitment sources, and procedures, along witlusian and exclusion criteria, see
Clark et al. (1997).
Procedure

The University of Pittsburgh Institutional Reviewo&d (IRB) has continuously
approved the CEDAR project (grant number 2 P50 D58@), along with its informed
consent procedures, and consent and assent fohmgré&sent project was determined to
be exempt by the Temple University InstitutionaviRey Board because the analyses
involved the study of existing data and the infotiorawas recorded by the investigators
in such a manner that participants cannot be ifiettiThe purpose and nature of the
research procedures and risks/benefits were exgalamall participants prior to
obtaining written documentation of informed conseom adult participants. All
participants younger than 18 assented to partieipatl provided written documentation
of this assent. Eighty-seven percent of fathers mkocriteria to participate consented.
Participant confidentiality was assured throughestificate of Confidentiality provided
by NIDA. Childhood maltreatment was measured vi&kreport at Time 6. Self-report of
AU frequency was measured via self-report at Tilhe® 3, 4, and 5, and AUD
symptoms were measured via structured clinicahiwees at those same time points.
Youth neuropsychological functioning was measutetime 1 using laboratory
measures. Youth emotion regulation was measuréaoregs 1, 3, and 5 using both

mother- and self-reporEach of these measures is presented in greatelr wkdtav.
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Measures

Childhood maltreatment. Childhood maltreatment was self-reported by
participants at Time 6 using the brief screeningiom of the Childhood Trauma
Questionnaire (CTQ; Bernstein et al., 2003), whéch 28-item retrospective assessment
of abuse and neglect during childhood and adolescérhis brief screening version was
developed based on a 70-item self-administerechiiove (Bernstein et al., 1994) to
provide more rapid screening for maltreatment hissoin both clinical and nonreferred
populations and to reduce respondent burden. Ranits rated items on a scale from 1
(never trug to 5 {very often trug

The CTQ consists of five clinical, empirically degd subscales: physical abuse,
defined as, “bodily assaults on a child by an adutilder person that posed a risk of or
resulted in injury;” sexual abuse, defined as, ts#xontact or conduct between a child
younger than 18 years of age and an adult or @eleson;” emotional abuse, defined as,
“verbal assaults on a child’s sense of worth ofwveing or any humiliating or
demeaning behavior directed toward a child by aritaxt older person;” physical
neglect, defined as, “the failure of caretakerprtovide for a child’s basic physical needs,
including food, shelter, clothing, safety, and lbieahre,” and poor parental supervision,
if it placed the child’s safety in question; andaional neglect, defined as, “the failure
of caretakers to meet children’s basic emotiondl@sychological needs, including love,
belonging, nurturance, and support” (Bernstein.etl894; Bernstein, Ahluvalia, Pogge,
& Handelsman, 1997). The brief screening versiothefCTQ includes five items for
each type of maltreatment, along with an additishade-item minimization/denial

validity subscale that was included to detect theéeureporting of abuse and neglect
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(Bernstein & Fink, 1998). Relevant items are summoeeckeate a total score for each
subscale.

The brief screening version of the CTQ has dematesircriterion-related
validity, which was assessed by comparing adoléstecores on the CTQ subscales to
therapist ratings of the adolescents’ experientesch type of abuse and neglect
(Bernstein et al., 2003). CTQ factors predict thestaratings of their adolescent clients’
experiences of abuse and neglect, and scores @iliQavere significantly correlated
with therapist ratings. Additionally, the brief sening version of the CTQ has
measurement invariance, as the factor structuteerpaof factor loadings, and
covariances among the latent dimensions are e@utvatross clinical and normal
populations, including substance-abusing adultslimcal settings and the community,
adolescent psychiatric inpatients, and a normairemunity sample of adults (Bernstein
et al., 2003), which supports its appropriatenessi$age with the CEDAR sample of
participants with varying backgrounds and risk$&f. Finally, the CTQ has excellent
test-retest reliability, along with convergent ahscriminant validity with a structured
trauma interview (Bernstein et al., 1994).

Executive control functioning. Participants completed a battery of ECF tests that
were administered by trained master’s-level clinassociates at Time 1. This
administered battery includes the following taskisoop Color Word Test (Stroop,
1935), Porteus Mazes Test (Porteus, 1965), Vigddrest (Schneider & Detweiler,
1987), Motor Restraint Test (Parsons, Tarter, &|Belg, 1972), Forbidden Toys Test
(Cole, Usher, & Cargo, 1993; Silverman & Ragus®2)9and Block Design Test of the

WISC-III-R (Wechsler, 1972). Previous work has segjgd that scores on these tests
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(described below) constitute a single first-ordmator that can discriminate between
youth at high and low risk for SUD and predict Sétvireen childhood and adolescence
(Aytaclar et al., 1999). Thus, a composite of thmbined scores on these tests was used
as an index of ECF in the present study.

For the Stroop Color Word Test, the ability to stggs perceptual interference,
which indicates attentional control, was teste@asicipants were asked to label the
colors of word stimuli while ignoring the word narfeeg., to say “red” when the word
“blue” is printed in red ink; Stroop, 1935) using@mputer-interactive format. For the
Porteus Mazes Test (Porteus, 1965), participants veguired to trace the paths of
increasingly difficult mazes as a measure of plagmibility. The Vigilance Test
(Schneider & Detweiler, 1987) involved participdmigwing rapidly changing computer
displays of four single letters in ax2 matrix while required to hit the space bar when
of 2 target letters appear, with errors of comrnois$o non-target stimuli (e.qg.,
responding when the child should instead inhiksgdito index impulse errors. For the
Motor Restraint task (Parsons et al., 1972), padits were asked to trace the outline of
a 180 arc as slowly as possible on a computer monitimgue light-pen, with
performance on this task indicated by the totakttaken to complete five trials. In the
Forbidden Toy task (Cole et al., 1993; SilvermaR&gusa, 1992), participants
performed a chip-sorting task in the presence yd tbat they were instructed not to play
with, while observed through a mirror by two expsgnters, who rated the frequency of
off-task distraction. The two raters’ mean scorege(rater reliability correlation

coefficient = .98) were used to indicate off-taghévior. The Block Design task

29



(Wechsler, 1972) required youth to organize blaoks patterns that matched a model
design presented by the examiner in a series eftitmals.

Emotion regulation. Temperament was self-reported by participantsraes 1,

3, and 5, and reported by mothers at Time 1 usiadgrevised Dimensions of
Temperament Survey (DOT-S; Windle, 1992). The MQuility subscale (7 itema,=
.87) from the DOT-S was used as an index of ematgualation. Participants and
mothers rated items on a four-point scale fromsuélly fals@¢ to 4 gsually trug, with
higher scores indicating higher levels of tempenaalgoositive mood and lower scores
indicating higher levels of negative mood (Tarteale 2003). Based on previous
research in the current sample (Kirisci & Blacksb®96; Mezzich et al., 2007), ER was
indexed by the sum of endorsed responses on thexale. Previous evidence in this
sample also suggests that higher scores on the BROdi8erentiate youth at high risk
for substance abuse from those at from low risk¢B$on, Tarter, Martin, & Moss, 1996;
Windle, 1991), along with distinguishing adolescembstance abusers from controls
(Tarter & Mezzich, 1991).

To further index ER, the Dysregulation Inventob};(Mezzich et al., 2001),
which is a 92-item measure of self-regulation, alss used. Participants completed the
Dl at Times 1, 3, and 5, and their mothers comgléte DI at Times 1 and 3.
Participants rated items on a four-point scale f@bnever tru¢ to 3 @lways tru¢. The
DI assesses three different aspects of dysregniaimotional/affective subscale, which
involves arousability, emotional control, and abtlity; behavioral subscale, which
involves aggression, impulsivity, inattention, dngberactivity; and cognitive, which

involves ability to devise a plan, ability to exéza plan, ability to learn from
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experience, and cognitive flexibility. The DI, aitslabbreviated version, have
demonstrated significant relations with other esthbd measures of emotional and
behavioral distress (Mezzich et al., 2001; Pardiogchman, & Frick, 2003), including
among the current sample (Mezzich et al., 200 8viBus evidence also has
demonstrated that the DI significantly discrimirsgabetween abstinent drug abusers and
controls (Fishbein et al., 2005).

Alcohol use frequency At Times 1, 2, 3, 4, and 5, participants reported
frequency of AU during phases in their lifetimer(iame 1) or since the prior visit (for
all other time points), with the length of the pbaelf-defined by participants as a period
of time in which their behaviors changed from oexel of drinking to another. These
self-defined phases could be a few weeks or maassydepending on how they were
assigned and depending on participant attendarm@oatvisit times. Participants rated
their frequency of drinking based on a scale aé\iefy dayto 11 pncg. The phase with
the highest frequency of drinking beer, liquorywene was used at each time point as the
participants’ alcohol use frequency score.

Alcohol use disorder symptomsAt Times 1, 2, 3, 4, and 5, symptoms of AUD
(e.g., alcohol abuse, alcohol dependence) wersssseising an expanded version of the
Structured Clinical Interview fdDSM-III-R (SCID; Spitzer, Williams, & Gibbon, 1987).
Although theDSM-I11I-R was the most recent version of the SCID when théysbegan
and was used to determine parental psychiatricdses DSM-1V (APA, 1994) criteria
were applied subsequent to its publication to ifesymptoms of AUD for the index
child. The SCID included extensive assessment obAbavior for the phase at which

the participant reported the highest frequencysef since their previous visit. A
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committee of a board-certified psychiatrist (chaanother psychiatrist or clinical
psychologist, and the research associate who ctedlitite interview used the best-
estimate procedure to derive symptom counts. ligpants endorsed a symptom in one
or more of the self-defined phases of alcohol usgeshe prior visit, the participant was
considered to endorse that symptom for that timetpo

Socioeconomic statusThe Hollingshead ratings (Hollingshead, 1990) wesed
to index household socioeconomic status (9#S;41.40,SD= 13.62). Although
investigating the relations between the variabfaaterest and SES was not an aim of
the current project, SES was examined in Aims 13&hdcause it is related to
recruitment group status in the current sample @vsal., 2003) and previous research
has documented higher rates of substance abusegantviduals of lower SES
(Dohrenwend et al., 1992).

Paternal Axis | psychiatric diagnosesLifetime paternal psychiatric and SUD
diagnoses were made basedd®M-111-R criteria using the Structured Clinical Interview
for DSM-III-R (SCID; Spitzer et al., 1987), which was the mesent version of the
DSMat the time of recruitment and initial data cdiies. As previous research in the
current sample has demonstrated that SU, SUD, psyechological functioning, and ER
are individually related to paternal psychiatristbry (Aytaclar et al., 1999; Moss et al.,
2003), paternal risk status was examined in analiggeAims 1 and 3. Paternal risk
status was recoded into a two-level categoricabbée. Participants with fathers with a
history of psychiatric or SU diagnosis were consadeHigh Risk (51.8%) and coded 1,
and participants with no paternal psychiatric mgtwere considered Low Risk (48.2%)

and coded 0.
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Analysis Plan

SPSS/PASW were used for preliminary analysesMplds version 7.11
(Muthén & Muthén, 1998-2014) was used for the primanalyses. As only participants
for whom the assessment of childhood trauma usie@frQ was completed were
included in the present study, independent sanitests were conducted between
participants with data for the CTQ and those whoewrissing data for that measure to
determine if there were differences between indualed excluded individuals on the
variables of interest in the present study, aratidress concerns about generalizability.
Other preliminary analyses included computing dpsige statistics and correlation
matrices to determine if there were any problenth distributions (e.g., outliers,
skewness, kurtosis) or multicollinearity among da¢a.

Only participants who completed the Childhood TrauQuestionnaire at Time 6
were included in the current study. However, gittenlongitudinal nature of the present
data, participants could have missing data at dther points on the variables of interest.
Thus, Full-Information Maximum Likelihood (FIML) &mation, which conducts
parameter estimation and estimates standard eiforsone step using all available data
(Graham, 2009), was used to address missing datagthe sample. Other strategies for
managing missing data (e.g., listwise or pairwisketion, mean imputation) may result
in biased analyses (Bodner, 2008; Graham, 2008e &t Rubin, 2002). Rather than
estimating values for missing data, as would oéoumean- or regression-based
imputation techniques, FIML fits the covarianceisture model directly to the available,
observed raw data for each participant (Enders1 200 FIML, the missing data are

assumed to be either missing completely at randd@AR) or missing at random
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(MAR), the latter of which was expected to be mideely to characterize the present
data.
Aim 1

The first research aim was to determine if selioregd childhood maltreatment,
ECF, and ER were associated with AU and AUD. Sepdnararchical ordinary least
squares regressions were conducted to determfagadhildhood maltreatment measured
at Time 6, (b) ECF at Time 1, and (c) ER at Tinfgddict AU frequency and AUD
symptoms at Times 1, 2, 3, 4, and 5, controllingS&S, sex, and paternal Axis |
psychiatric diagnostic status.
Aim 2

To identify groups of youth with varying risk prtes for AU based on (a) self-
reported childhood maltreatment prior to age 18dked at Time 6), (b) ECF measured
at ages 10-12 (Time 1), and (c) ER measured atHyé2 (Time 1), LCA was used (see
Figure 1). LCA (Muthén & Muthén, 2000) is a persmmntered data reduction technique
that empirically derives groups of individuals,eetd to as latent categorical classes,
based on the aggregation of observed categoridAbaoontinuous variables. Each latent
class (e.qg., a risk group categorized by high kweéimaltreatment, and low levels of
ECF and ER) describes the relations among the wedéems (i.e., severity of ECF and
ER deficits and childhood maltreatment). Empirigaériving latent classes of observed
items is considered to be more effective than uaitrgditional classification with cut-off
scores (Nylund et al., 2007), as using arbitratyaffiscores could lead to false positives
or negatives because of classification errors,aged@bility to predict differences in

outcomes, challenges identifying and generalizatgs of behaviors, and reduced
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validity in identifying groups of youth who may kefit from intervention efforts. Thus,
LCA was an appropriate approach for identifyingyuag risk profiles based on

childhood maltreatment, ECF, and ER.

Aff Beh Cog Aff Beh Cog Emotional

CR CR CR PR PR PR Abuse
MQ Physical
CR Abuse
MQ Emotional
PR Neglect

Physical

ECF |« ER/ECF/CM Neglect

Figure 1 Latent class model of index youth ECF and ERimeTl (ages 10-12PR = Parent
Report, CR = Child Report, ECF = Observed execut@rol function composite variable,
MQ = Observed DOT-S mood quality items, Aff = Obset Dysregulation Inventory
Affective subscale items, Beh = Observed Dysreguidnhventory Behavioral subscale items,
Cog = Observed Dysregulation Inventory Cognitivb&ale items, ECF/ER/CM = Latent
variable describing type and severity of index yoexecutive control functioning, emotion
regulation abilities, and childhood maltreatment.

The purpose of LCA is to identify the best fittingpdel for the observed data
based on statistical fit indices and conceptuatfral implications (Nylund et al., 2007),
with the goal of finding the smallest number ofssles that could adequately describe
associations among the observed variables. Firstneonditional 1-class model is
specified, which consists of the mean levels ofrtiadtreatment, ECF, and ER variables.
An increasing number of classes is then specifiredcmmpared to the model with one

fewer class in an iterative process until the medekcified no longer converge and/or
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no longer are conceptually sound. The fit of eacllehis examined using item
probability parameters and class probability patanse ltem probabilities refer to the
likelihood of an individual in a given latent classdorsing an item, whereas class
probabilities represent the prevalence of eacmiati@ss in the population. Next,
posterior class probabilities are examined to deitex if the majority of participants in
the sample are placed in a latent class that tefteeir respective levels of severity of
childhood maltreatment, ECF, and ER. Posteriorsgiasbabilities are based on both
item and class probabilities, and reflect a paéint’s probabilities of being in each latent
class, based on their response pattern for thenadaséems. Each participant is assigned
to membership in a latent class based on theirdsigbosterior probability score (i.e.,
modal class assignment).

Determining Model Fit. As there is no single “gold standard” of statiskifit
indices for LCA, a combination of indices was usedssess model fit and determine the
optimal number of classes, based on recommendatphylund and colleagues (2007).
For the current study, the Bayesian Informationetion (BIC; Schwartz, 1978); sample-
size adjusted BIC (ABIC; Sclove, 1987); Akaike Infation Criterion (AIC; Akaike,
1987); and Bootstrap Likelihood Ratio Test (BLRT¢Mchlan & Peel, 2000; Nylund et
al., 2007) were used to assess model fit. For tke BBIC, and AIC, lower values
correspond to better fitting models. As the BIC gdeaes a large number of parameters or
small class sizes, this index generally identifresbest fitting model as one with larger
class sizes and fewer parameters. The BLRT estinagdikelihood differences, and
compares the fit of a model wikclasses to a model wiltal classes to determine if

model fit significantly improves with an additionabss. The BLRT and BIC indices are
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considered the most reliable indicators of modehfLCA (Nylund et al., 2007). Others
tests for model comparison include entropy scambsgsh indicate the distinguishability
between latent classes and the precision with whéeticipants are placed into classes
(Masyn, Henderson, & Greenbaum, 2010). Entropyesttloser to one indicate clearer
delineation of classes (Celeux & Soromenho, 199@&jgesting that classes are distinct
and distinguishable from one another. Class sge sthould be taken into consideration
when the smallest class is not conceptually meémiagd/or does not represent a
significant proportion of the sample (e.qg., <5%) vary small classes suggest over-fitting
of the data and reduced likelihood of model repiazain future studies. Finally, model
selection should be based on the conceptual modah&ories underpinning the
analyses, the interpretability of the number ofsks, and practical considerations,
including how well the identified classes corregphanth hypothesized classes.
Aim 3

Levels of AU and AUD were examined among classi#is efferent risk profiles
to test the predictive validity of the identifiethsses. Tests of equality of means across
the identified classes were conducted to determimether and to what extent classes
differ regarding (a) AU frequency at Times 1, 243and 5; and (b) symptoms of AUD at
Times 1, 2, 3, 4, and 5. SES, sex, and paterna psychiatric diagnoses also were
examined in tests of equality of means acrossdéetified latent classes. For the test of
equality of means, class membership is held conatay? statistics for omnibus tests,
along with pairwise comparisons across latent emssre provided. These pairwise
comparisons are interpreted only if the omnibusigesignificant. All analyses were

determined to be significantpf< .05.
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Aim 4

Structural equation modeling was utilized to eviduatransactional-ecological
model linking childhood maltreatment to AU frequgramd AUD symptoms through
ECF and ER. First, a measurement model using coafory factor analysis was
examined to assess goodness of fit for the follgiatent variables: childhood
maltreatment, consisting of the 5 subscales oCth®; ER at Time 1, consisting of
mother and child reports of ER using the DOT-S mgoality subscale and mother and
child reports of ER using the DI; ER at Time 3, sisting of child reports of ER using
the DOT-S mood quality subscale and mother andl cbports of ER using the DI; and
ER at Time 5, consisting of child reports of ERngsthe DOT-S mood quality subscale
and using the DI. Loadings of the observed indisatm these latent variables were
examined using standardized effect estimates &rmate the ability of the measurement
model (latent variable) to explain the observedaldes that load on them. If evaluation
of these latent variables suggested that modelfroation was required, modifications
were made to the latent variables based on sugbesidification indices if theoretically
tenable. Modifications (e.g., omitting or corretafivariables) were made until adequate
model fit was achieved for each latent variable.

Next, using the final measurement models for edi¢he predictors, pathways
between variables were added. Although AU frequemtyAUD symptoms were
examined separately, identical measurement modais used. In the model examined,
the maltreatment latent variable predicted ER lghate time points, Time 1 ECF, and
the AU (Figure 2) or AUD (Figure 3) outcome varblt Times 1, 2, 3, 4, and 5. To

evaluate goodness of fit, the following indices evased: Pearsag statistic, the Root
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Mean Squared Error of Approximation (RMSEA), thecKer-Lewis Index (TLI), the
Comparative Fit Index (CFl), and the Standardizedt®ean Residual (SRMR). A
significanty? indicates possible poor model fit; however, thidex is sensitive to sample
size and may falsely indicate poor fit in largemgdes (Ullman & Bentler, 2009). The
RMSEA compares the model and the actual data tsunedack of fit. RMSEA values

of less than 0.05 indicate close fit (Brown & Cuklet993), though some have suggested
that RMSEA values of 0.08 and below are suffici@yrne, 2001). The TLI is an
incremental fit index that penalizes models foringgarameters, with better fit

indicated by having a lowegf to degrees of freedom ratio, and the CF| assesses
discrepancies between the current model and thenmdel. Both TLI and CFI scores
range from 0 to 1, and scores of 0.95 are congiderdemonstrate excellent fit. The
SRMR is the square root of the difference betwéernrésiduals of the sample covariance
matrix and the hypothesized covariance model, &MFS scores range from 0 to 1
(Hooper, Coughlan, & Mullen, 2008). SRMR valuedesis than .08 are associated with
acceptable fit (Hu & Bentler, 1999). After examigitihese indices of model fit, it was
determined if model modification was required. Maditions suggested by the
modification index that were theoretically tenaliere made until good model fit is
achieved, with a balance between improving modelfd maintaining the conceptual
model of interest without overfitting the modelthe current data. Once the model fit
was adequate, the paths were interpreted. Thiepsasas repeated for both AU/AUD

outcome variables.
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Figure 2 Predictive model indicating pathways from childdamaltreatment, executive
cognitive functioning (ECF), and emotion regulat{&R) to alcohol use (AU) frequency.
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Figure 3 Predictive model indicating pathways from childdamaltreatment, executive
cognitive functioning (ECF), and emotion regulat{&R) to alcohol use disorder (AUD)
symptoms.
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CHAPTER 3
RESULTS

Descriptive Statistics

Means, standard deviations, amisl for the study variables for participants
included and excluded from the current study bezafisnissing Childhood Trauma
Questionnaire data are presented in Table 1. Imdkgre samplestests were conducted
to compared study participants and excluded ppéttds on the independent and
dependent variables. No significant differenceseWeund between the included and

excluded groups (atk < 1.68, alps > .10).

Table 1.
Descriptive Statistics for the Independent and Depat Variables for Included Study Participants and
Participants Excluded because of Incomplete Chitdhdrauma Questionnaire Data
Study Participants Excluded Participants
n Mean SD) n Mean SD)
Childhood Trauma Questionnaire
Emotional Abuse 475 6.90 (2.89) 0 N/A
Physical Abuse 475 6.21 (1.95) 0 N/A
Sexual Abuse 475 5.25(1.29) 0 N/A
Emotional Neglect 475 8.03 (3.72) 0 N/A
Physical Neglect 475 6.22 (2.11) 0 N/A
Dysregulation Inventory — Child Report
Time 1
Affective 215 25.80 (12.99) 151 25.09 (14.33)
Behavioral 216 27.99 (14.37 151 28.23 (16.60)
Cognitive 215 30.83 (9.17) 151 30.92 (9.03)
Time 3
Affective 183 21.03 (12.07) 110 22.74 (13.70)
Behavioral 183 26.31(13.12 110 27.97 (14.84)
Cognitive 183 28.37 (9.55) 110 30.35(10.21)
Time 5
Affective 366 17.07 (12.49) 107 17.62 (12.61)
Behavioral 367 21.86 (13.83 107 23.00 (14.41)
Cognitive 366 25.62 (9.86) 107 26.63 (10.22
Dysregulation Inventory — Parent Report
Time 1
Affective 218 21.03 (11.24) 153 19.52 (11.12)
Behavioral 218 26.67 (13.55 153 26.13 (14.68)
Cognitive 218 34.67 (10.20 153 34.35 (9.35)
Time 3
Affective 172 16.72 (11.81) 105 16.66 (12.04)
Behavioral 172 21.31(12.35 105 21.01 (14.50)
Cognitive 172 30.48 (10.94 105 29.73 (12.80)
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Revised Dimensions of Temperament
Survey Mood Quality Subscale — Child
Report
Time 1 446 23.54 (3.62) 277 23.59 (3.94
Time 3 419 23.82 (3.97) 206 24.19 (3.82
Time 5 368 23.90 (4.26) 99 24.49 (4.05
Revised Dimensions of Temperament
Survey Mood Quality Subscale — Parent
Report
Time 1 472 25.30 (3.15) 292 25.27 (3.14
Executive Control Function Composite 475 .02 (.99) 277 -.02 (1.05)
(Time 1)
Alcohol Use Disorder Symptoms
Time 2 423 .02 (.25) 230 .04 (.39)
Time 3 419 .16 (.73) 206 12 (.41)
Time 4 409 .60 (1.29) 175 .49 (1.13)
Time 5 377 1.15 (1.74) 105 .84 (1.62)
Alcohol Use Frequency
Time 1 475 .17 (2.40) 300 .03 (.18)
Time 2 423 1.56 (7.95) 230 1.06 (4.83)
Time 3 419 13.61 (45.46 206 13.14 (45.3V)
Time 4 409 46.62 (77.97 175 45.24 (72.26)
Time 5 377 93.46 (103.88 105 95.47 (105.25

Bivariate correlations among childhood maltreatmg&R, and ECF variables are

presented in Table 2. As expected, all maltreatmanébles were correlated with one

another. Table 2 also illustrates the numerougipestorrelations among maltreatment

variables and subscales of the DI, particularlyiate 5, suggesting that higher levels of

maltreatment are associated with more dysregulafidditionally, there are multiple

negative correlations between the maltreatmenabbas, particularly emotional and

physical neglect, and the DOT-S mood quality suleseariables, suggesting that more

maltreatment is associated with more negative nopadity.
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Table 2.

Bivariate Correlations among Child Maltreatment, &ion Regulation, and Executive Control Functionrigles

()] (2 ®3) (4) (5)
(1) Emotional Abuse - i .15** 56+ 40>
(2) Physical Abuse - il 337 VA i
(3) Sexual Abuse - .10* L7
(4) Emotional Neglect - S7xrx
(5) Physical Neglect -
(6) T1 CR DI Affective .05 -.02 .04 .06 .01
(7) T1 CR DI Behavioral .01 .02 .02 .04 -.01
(8) T1 CR DI Cognitive -.06 -.02 -.03 -.01 -.09
(9) T3 CR DI Affective 19* .05 .14 13 .06
(10) T3 CR DI Behavioral 18* .14 A2 14 .07
(11) T3 CR DI Cognitive 21 13 14 .25%* 12
(12) T5 CR DI Affective .30+ .16** .12* 267+ prrx
(13) T5 CR DI Behavioral 29k 2 xkx .05 23k 25%**
(14) T5 CR DI Cognitive L23%k* 5% .08 .30+ .o
(15) T1 PR DI Affective .02 .07 .02 A1 .03
(16) T1 PR DI Behavioral .03 .13 .03 .10 .03
(17) T1 PR DI Cognitive .05 .14* -.01 A7 A3
(18) T3 PR DI Affective .07 .15 21 .08 14
(19) T3 PR DI Behavioral .05 .15 .09 .03 .07
(20) T3 PR DI Cognitive .06 .15*% .10 .09 .15*
(21) T1 CR Mood Quality -.10* -11* .07 - 2%k -0
(22) T3 CR Mood Quiality -.12* -.10 -.01 -.28%* 8**
(23) T5 CR Mood Quiality -11* -.13* -.06 - 25%k* 31+**
(24) T1 PR Mood Quality -.04 -.05 .02 - 14 -.09*
(25) ECF A3 23rr .07 .15** .20%+*

Note T1 =Time 1, T3 = Time 3, T5 = Time 5, CR = Chiéport, PR = Parent Report, DI = Dysregulation
Inventory, ECF = Executive Control Function Compesi

* p<.05,*p< .01, **p<. 001

Bivariate correlations among childhood maltreatnam AU variables are

presented in Table 3. As expected, most AU vargaere correlated with one another.

Several maltreatment variables were significantiyelated with AU variables. In

particular, AU frequency at Time 3 was positivetyrelated with physical and sexual

abuse, and emotional neglect, and Time 4 AU wagipely correlated with physical and

sexual abuse, and emotional and physical neglect.
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Table 3.
Bivariate Correlations among Child MaltreatmentdbAlcohol Use Variables

@) (2) ®3) (4) (5) (6) @) (8) C)]
(1) T2 AUD - 23%*x -.02 .015 .01 A5¥* .02 .04 D
(2) T3 AUD - .09 119* -.01 4% ke b .07 A1+
(3) T4 AUD - .355%** -.01 12* A7 RV R N Rl
(4) T5 AUD - .15%* .06 .18** 36%**  5gF*
(5) T1 AU Freq - .07 .02 .01 .06
(6) T2 AU Freq - .10 20%*=* .18**
(7) T3 AU Freq - 24%** .15%*
(8) T4 AU Freq - L39%**
(9) T5 AU Freq -
(10) Emotional Ab .03 -.02 .07 .062 -.03 .02 .06 9.0 .01
(11) Physical Ab .04 .01 .07 .079 .02 .06 A1 20* .01
(12) Sexual Ab -.02 A1 .06 .098 -.01 -.02 4% 15% .06
(13) Emotional Neg .08 .03 A1 .102* -.03 .03 0% .13 .09
(14) Physical Neg -.01 -.04 4% .118* -.02 .06 0t. 14%* .07
Note T1 =Time 1, T2 = Time 2, T3 = Time 3, T4 = TimeT5 = Time 5, AUD = Alcohol Use Disorder, AU Freq
Alcohol Use Frequency, Ab = Abuse, Neg = Neglect
*p<.05**p<.01, **p<, 001.

Bivariate correlations among ECF and ER variabtegpaesented in Table 4. ECF
was positively correlated with most subscales effith and negatively correlated with the
DOT-S mood quality subscale variables, suggestiaghigher ECF is associated with
less dysregulation and more negative mood quaditych is unexpected. In general, the

ER measures were correlated with one another.
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Table 4.

Bivariate Correlations among Executive Control Etion and Emotion Regulation Variables

@ 3 4 ®) (6) ) ® 9 10 d1y (12 (13) (14 (A5 (16 d7) (18 (19 (20
(1) ECF .18 17 .14 12 .18 .19 .20 .14 .16 12 27 .32 09 .23 .34 -.19 -.18 -.20 -12

*%k *% * . * * *kk *% *% . *kk *kk : *% *kk *kk *kk *kk *
(D2I) /If% CR - g 522330, s 2 a0 2 Y 12 12 0 2 13 2 -06
3)TLCR .59 .18 .39 .19 .16 .22 .14 .18 -.25 -.16
(D|)Beh *kk * *kk * .07 A1 15 * *% * 10 * 15 *kk * -.04 -.08
(D4|)g ggCR - 12 a9 2 13 o7 Yoo B2 5 o7 12 20 o9 _05  -09
(5) T3CR 71 43 .52 .37 .29 .28 .18 .46 .33 .27 -.18 -.37 -.30 o1
DI Aff *kk *kk *kk *kk *kk *kk * '12 *kk *kk *kk * *kk *kk T
(6) T3CR .55 42 .52 .39 .32 .30 .18 44 .50 .39 -.23 -.32 -.28 05
DI Beh - *kk *kk *kk *kk *kk *kk * *kk *kk *kk *% *kk *%k T
(7) T3CR .33 .36 .51 .18 .30 .29 .34 .35 42 =27 -.29 -.36 09
DI Cog - *kk Hkk Hkk * *kk *kk *kk Hhk Hkk Hkk *kk *kk o
8) T5 CR .80 .63 .33 .23 -11 -.15 -.36 -11
(D|) Aff - Hkk Hkk 14 .04 .10 *kk .16 % * *k *kk *
9) T5 CR .67 .25 .23 .24 -.13 -11 =27
(DI)Beh - Hhk 13 15 .05 *k % % * * *kk -.08
(10) T5 CR .21 .21 .27 .26 .33 -.21 -.20 -41 -.13
DI Cog - 15 *% *% *k % Hhk Hkk *kk *kk *
(11) T PR .69 .53 .58 43 .36 -.19 -.23
DI Aff - *kk *kk *kk Hkk Hhk -.06 * -.08 *k
12) T1 PR .66 A8 .58 .50 -.23
(D| éeh - *kk *kk Hkk Hkk -.09 *k -.10 -12
(13) T PR .37 .45 .59 -.19 -.18 =27 -.24
DI Cog - *kk Hkk Hkk % * *kk *kk
14) T3 PR .78 .56 -.23 -.23
(D| )&ﬁ - Hhk Hhk -11 *k -.07 *k
15) T3 PR .73 -.26 -.20
(D| I%eh - Hkk -10 *k -13 *k
16) T3 PR -.29 -.20
(DI %Og - -14 57 a3 E
(17) TLCR 28 21 .13
MQ - *kk *kk *k
(18) T3 CR 45 15
MQ - *kk *k
(19) TS5 CR .10
MQ .
(20) T1 PR )
MQ

Note ECF = Executive Control Function Composite, TIime 1, T3 = Time 3, T5 = Time 5, CR = Child Rep&R = Parent Report, DI = Dysregulation Inventdxff = Affective, Beh =
Behavioral, Cog = Cognitive, MQ = Mood Quality
* p<.05,*p< .01, **p<.001.
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Table 5 presents bivariate correlations among Tire®R and ECF variables, and
AU variables. Unexpectedly, ECF at Time 1 was motelated with any AU variables at
any time points. Similarly unexpected, very few €ihER variables were correlated
with AU variables, with the exception of several E#&tiables with Times 2 and 3 AU

frequency.

Table 5.
Bivariate Correlations among Alcohol Use Variabdesd Time 1 ECF and ER Variables

(10) (11) (12) (13) (14) (15) (16) a7) (18)
ECF T1CR T1CR T1CR T1PR T1PR T1PR T1CR T1PR

DIAff DIBeh DICog DIAff DIBeh DICog MQ MQ
(1) T2 AUD 07 08 10 10 04 10 12 -.02 -.0¢
(2) T3 AUD .03 .03 .08 .04 -.03 -.02 .03 .01 -.01
(3) T4 AUD -.06 .05 12 .10 10 11 .01 -.02 .00
(4) T5 AUD .01 -.01 .03 .01 -.05 .01 .06 -.03 -.08
(5) T1 AU Freq .07 -.04 .07 .04 .01 .06 .09 05  4-0
(6) T2 AU Freq -.07 13 20% A7+ .08 .18+ A7+ 10 -.06
(7) T3 AU Freq .02 .06 15+ .07 -.05 -.03 .02 02 -01
(8) TAAU Freq  -.09 -13 -.07 -.05 -10 -.07 -07 .08 -.03
(9) T5 AU Freq  -.04 -01 -.08 .01 -12 01 -04 03 -.09

Note T1=Time 1, T2 =Time 2, T3 = Time 3, T4 = Ti#eT5 = Time 5, AUD = Alcohol Use Disorder, AU lgre
= Alcohol Use Frequency, ECF = Executive Contrah@ion, ER = Emotion Regulation, CR = Child Rep&R =
Parent Report, DI = Dysregulation Inventory, AfAffective, Beh = Behavioral, Cog = Cognitive, MQWood
Quality

*p<.05**p<.01, **p<, 001.

Table 6 presents bivariate correlations among Tr&a® variables, and AU

variables. Unexpectedly, very few Time 3 ER vamshiere correlated with AU

variables.
Table 6.
Bivariate Correlations among Alcohol Use Variabtew Time 3 Emotion Regulation Variables
(10) (1) (12) (13) (14) (15) (16)
T3CRDI T3CRDI T3CRDI T3 PR DI T3 PR DI T3PRDI T3CRMQ
Aff Beh Cog Aff Beh Cog

(1) T2 AUD N/A? N/A @ N/A @ N/A @ N/A 2 N/A 2 .04
(2) T3 AUD -.01 .03 .06 -.02 .06 .08 .01
(3) T4 AUD -.01 .16* A3 -.02 .04 .03 -.15%*
(4) T5 AUD -.05 .08 .16 -.04 -.03 .07 -.06
(5) T1 AU Freq -.05 .01 .05 -.03 .08 12 -.02
(6) T2 AU Freq .18* 21%* .08 .08 .20* .16* .01
(7) T3 AU Freq .02 A1 .08 -.02 .09 .06 -.04
(8) T4 AU Freq -.03 A1 A7* .10 13 .10 -.03
(9) T5 AU Freq -.07 12 .16 .02 12 A7* -.06
Note T1 =Time 1, T2 = Time 2, T3 = Time 3, T4 = TimeT5 = Time 5, AUD = Alcohol Use Disorder, AU
Freq = Alcohol Us Frequency, CR = Child Report,#Rarent Report, DI = Dysregulation Inventory, Aff
Affective, Beh = Behavioral, Cog = Cognitive, MQWood Quality
&This correlation could not be calculated, as attipipants with data for T2 AUD had the same scor
*p<.05*p<.01, **p<, 001.
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Finally, Table 7 presents bivariate correlation®agTime 5 ER variables and
AU variables. AUD at Times 4 and 5 were signifitabrrelated with each Time 5 ER
variable, with results demonstrating that AUD syomps are associated with more
dysregulation and more negative mood quality. Aégifrency at Times 3, 4, and 5 were
significantly correlated with the majority of Tin%eDIl measures, with results

demonstrating that greater AU frequency is assediaith more dysregulation.

Table 7.
Bivariate Correlations among Alcohol Use Variabéesd Time 5 Emotion Regulation Variables

(20) (11) (12) (23)

T5 CR DI Aff T5 CR DI Beh T5 CR DI Cog T5 CR MQ

(1) T2 AUD .01 .08 -.03 .04
(2) T3 AUD .07 .04 .09 -.09
(3) T4 AUD A7 L2 2%*% 14%* =215
(4) T5 AUD L 23FH* 27** .30%** -.16**
(5) T1 AU Freq .01 -.02 -.03 -.09
(6) T2 AU Freq .03 .08 .01 .03
(7) T3 AU Freq 2% A1 14 -.10
(8) T4 AU Freq 14%* L 19%** 14%* -.09
(9) T5 AU Freq .09 16%* 19%** -.04
Note T1 =Time 1, T2 = Time 2, T3 = Time 3, T4 = TimeT5 = Time 5, AUD = Alcohol Use
Disorder, AU Freq = Alcohol Use Frequency, ECF =é&ixive Control Function, CR = Child
Report, PR = Parent Report, DI = Dysregulation imgey, Aff = Affective, Beh = Behavioral, Cog #
Cognitive, MQ = Mood Quality
*p<.05*p<.01, **p<. 001.

Aim 1: Examining childhood maltreatment, ECF, and ER at ages 10-12 as
predictors of AU frequency and AUD symptoms crossextionally and prospectively
Childhood maltreatment. Results of OLS regressions with AUD symptoms at
Times 2-5 and AU frequency at Times 1-5 are preskimt Table 8. For each analysis,
Step 1 included Male (1 = male, 0 = female), Higbkpaternal diagnosis (1 = yes, 0 =
no), and SES. Step 2 included Emotional Abuse, iPalyabuse, Sexual Abuse,
Emotional Neglect, and Physical Neglect. Being naaé having a father with either an

SUD or psychiatric diagnosis were positively présie of more AUD symptoms and
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higher AU frequency at Time 5. Being male also sigantly predicted higher AU
frequency at Time 2. Regarding Step 2 findings,9rt&y Abuse predicted higher AU
frequency at Time 4. Sexual Abuse predicted mor®AlYymptoms at Times 3 and 5,
and higher AU frequency at Times 3 and 4. Emotiddedlect predicted higher Time 3
AU frequency, whereas Physical Neglect predicteeeloAU frequency at that time

point. Experiencing Emotional Abuse was not predecof any AU outcome.

Table 8.
OLS Regressions for Child Maltreatment Predicting Arequency and AUD Symptoms (N = 475)

AUD Symptoms AU frequency

Predictor Time 2 Time3 Time4 Time5 Timel Time2 Time3 Time4 Timeb5
p p p p § § p p p

Step 1
Male .05 -.01 .07 .15%* .04 A1~ .07 .06 137
High Risk .05 .08 .09 2% .05 .10 .04 .06 14%*
SES -.05 .01 .01 .01 -.02 -.01 -.09 -.03 .0l

Step 2
Male .04 .01 .08 167 .04 .10* .08 .06 .01*)
High Risk .06 .10* .06 .10 .05 .09 .05 .04 A3
SES -.04 .02 .05 .05 -.02 .01 -.06 .03 .0B
Emotional Abuse -.02 -.08 -.04 -.03 -.04 -.01 2-.0 -.07 -.07
Physical Abuse .02 .02 .02 .02 .03 .04 .07 A7 -.03
Sexual Abuse -.01 A3 .06 A1~ -.01 -.01 A5 12* .08
Emotional Neglect A2 .10 .05 .05 -.04 -.02 13* .06 .10
Physical Neglect -.10 -11 A1 .07 -.01 .06 -.14* .07 .01

Note: For AUD Symptoms, Time 2: StepRf= .01 p = .33); Step B°= .02 ( = .15); Time 3: Step B’= .01
(p = .41); Step = .03 (p = .06); Time 4: Step B°= .01 p = .25); Step B°= .04 p = .05); Time 5: Step 1
R’= .04 p = .06); Step B*= .06 ( = .01). For AU Frequency, Time 1: StejR%= <.01 p = .47); Step R’=
.01 (= .33); Time 2:Step B’= .02 = .13); Step B’= .03 (p = .10); Time 3: Step &= .02 ( = .20); Step
2 R?= .05 p = .01); Time 4: Step B°= .01 @ = .33); Step &= .07 p = .01); Time 5: Step B°= .03 p =
.07); Step R?= .05 p = .03). OLS = Ordinary Least Squares, AU = Alcobisk, AUD = Alcohol Use
Disorder, SES = Socioeconomic Status.

* p< .05, *p< .01, **p< .001.

Executive control function. Results of OLS regressions with AUD symptoms at
Times 2-5 and AU frequency at Times 1-5 are preskimt Table 10. For each analysis,
Step 1 included Male (1 = male, 0 = female), Higbkpaternal diagnosis (1 = yes, 0 =

no), and SES. Step 2 included the ECF compositelifigys suggest that higher levels of
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ECF predicted fewer AUD symptoms at Time 2, anddio&U frequency at Time 4.

ECF did not significantly predict AUD symptoms oUArequency at any other time

points.
Table 9.
OLS Regressions for Executive Control Function Rtedy AU Frequency and AUD Symptoms (N = 475)
AUD Symptoms AU frequency
Predictor Time2 Time3 Time4 Time5 Timel Time2 Time3 Time4 Time5
p p p p p p p p p
Step 1
Male .05 -.01 .07 .15%* .04 A1+ .07 .06 3%
High Risk .05 .08 .09 2% .05 .10 .04 .06 4%
SES -.05 .01 .01 .01 -.02 -.01 -.09 -.03 .01
Step 2
Male .05 -.01 .07 .15%* .04 A1+ .07 .06 13
High Risk .06 .08 .09 2% .04 A1+ .04 .07 4%
SES -.07 .02 -.01 .01 <.001 -.03 -.09 -.06 -.0p
ECF - 11* .03 -.08 -.01 .06 -.09 -.01 -11* -.07
Note: For AUD Symptoms, Time 2: StepRf= .01 p = .33); Step &= .02 (p = .15);Time 3: Step B’= .01
(p = .41); Step = .01 ( = .38); Time 4: Step B°= .01 p = .25); Step B°= .02 p = .17); Time 5: Step 1
R’= .04 p = .06); Step B*= .04 ( = .06). For AU Frequency, Time 1: StejR%= <.01 p = .47); Step R’=
.01 (= .33); Time 2: Step &= .02 p = .13); Step &= .03 (p = .07); Time 3: Step B°= .02 p = .20); Step
2 R?= .02 p = .20); Time 4: Step &= .01 p = .33); Step &= .02 p = .14); Time 5: Step B’= .03 p =
.07); Step R’= .04 p = .05). OLS = Ordinary Least Squares, AU = Alcobisk, AUD = Alcohol Use
Disorder, SES = Socioeconomic Status, ECF = Exee@ontrol Function Composite p‘< .05, ** p < .01,
** < ,001.

Emotion regulation. Results of OLS regressions with AUD symptoms atégm
2-5 and AU frequency at Times 1-5 are presentddbie 9. For each analysis, Step 1
included Male (1 = male, 0 = female), High Riskewatal diagnosis (1 = yes, 0 = no), and
SES. Step 2 included self and parent reports otiemoegulation, including the
Affective, Behavioral, and Cognitive subscalesha DI, and the Mood Quality subscale
of the DOT-S. Unexpectedly, there were few sigaificfindings regarding the prediction
of AU variables by ER variables. AUD symptoms &tiate points were not predicted by
any ER variable. Higher levels of AU frequency anh& 1 were predicted by lower levels
of self-reported affective dysregulation and higlesels of self-reported behavioral

dysregulation. Self-reported behavioral dysregatatilso positively predicted AU
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frequency at Time 3. Parent-reported behavioraledydation positively predicted AU
frequency at Time 2. Mood quality, both parent aelf reports, did not significantly

predict either AUD symptoms or AU frequency.

Table 10.
OLS Regressions for Emotion Regulation PredictibgFAequency and AUD Symptoms (N = 475)
AUD Symptoms AU frequency
Predictor Time2 Time3 Time4 Time5 Timel Time2 Time3 Time4 Timeb5
p p p p p p p p p

Step 1

Male .05 -.01 .07 .15%* .04 A1+ .07 .06 .13%

High Risk .05 .08 .09 2% .05 .10 .04 .06 144

SES -.05 .01 .01 .01 -.02 -.01 -.09 -.03 .01
Step 2

Male .04 -.02 .08 2% -.06 .03 .04 .04 .09

High Risk .03 .08 .07 A1* -.01 .04 .04 .09 144

SES -.03 .01 .02 .02 -.01 -.02 -.09 -.06 -0t

Affective
Dysregulation .01 -.10 -.25 -.08 -.67* -.08 -.24 -.23 -.16
Self-report

Behavioral
Dysregulation .04 14 .26 .09 79* .10 .38* .13 .20
Self-report

Cognitive
Dysregulation .03 -.02 A1 -.03 -.02 .04 -.03 .02 -.05
Self-report

Affective
Dysregulation -.04 -.02 .16 -.10 -.08 -.16 -.05 -.09 -.18
Parent-report

Behavioral
Dysregulation .05 -.09 .08 .01 -.01 .86+ -13 .03 15
Parent -report

Cognitive
Dysregulation .08 .07 -12 .09 .20 -.23 .05 -.03 -.11
Parent -report

Mood Quality 43 01 03 01 06 04 03 08  -01
Self-report

Mood Quality —_ 5, 01 05  -.03 01 01 01 04 -11
Parent-report
Note: For AUD Symptoms, Time 2: StepRf= .01 p = .33); Step B°= .02 ( = .18); Time 3: Step F’= .01
(p = .41); Step = .02 = .30); Time 4: Step B’= .01 p = .25); Step B°= .08 p = .65); Time 5: Step 1
R’= .04 p = .06); Step B*= .05 ( = .06). For AU Frequency, Time 1: Stef’t < .01 p = .47); Step R=
.82 (p < .001); Time 2: Step B= .02 = .13); Step R’= .45 (< .001); Time 3: Step B= .02 { = .20);
Step 2R*= .07 ( = .08); Time 4: Step B?= .01 = .33); Step &= .05 p = .08); Time 5: Step = .03 p
=.07); Step R’= .08 p <.05). OLS = Ordinary Least Squares, AU = Alcobisk, AUD = Alcohol Use
Disorder, SES = Socioeconomic Status.
*p<.05, *p<.01, ***p<.001.
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Aim 2: Identification of Risk Classes

LCA models were conducted using variables reffegtisk, including fout child
maltreatment variables (Physical Abuse, Emotiortalge, Physical Neglect, and
Emotional Neglect); Time 1 ECF composite variableg seven Time 1 ER variables
reflecting parent- and self-reports of affectiveguitive, and behavioral regulation, and
positive mood quality. The one-class model wa8r8t, followed by models with two,
three, and four classes. Table 11 describes btimdtion (i.e., log likelihood ratio, AIC,
BIC, ABIC, p value for the BLRT, entropy, smallest class sfpethe LCA models with
one through four classes. As previously notedBtheT and BIC indices provide the
most reliable indicators of the number of clasbes best fit the data (Nylund et al.,
2007), so these indices primarily were considenethé model building process.

Examination of Table 11 indicates that the lowel€t,BAIC, and ABIC were
found for the four-class model; moreover, the BLiRdicated that the four-class model
provided an improvement in fit from the three-classdel. The four-class model had
adequate delineation of classes as indicated bgrttrepy (.793). Posterior class
probabilities ranged from .802 to .987, indicatingst youth in the sample ©0%) were
placed into a class that reflects their respedévels of severity of risk variables. The
smallest class size (4.6%= 22) was both reasonable in size and conceptually
meaningful. Because of the small size of this clagke four-class model, a five-class
model was not examined. In sum, multiple fit indiead parameters indicate that the

four-class model best fits the data.

1 When all five child maltreatment variables wereliied in the LCA analyses, it was not possiblettier model to
replicate. The Sexual Abuse variable was removah the model, as it was determined that its pasgkew had led
to the lack of replication.
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Table 11.

Risk Class Model Comparison

Classes Free Log AIC BIC ABIC BLRT Entropy Smallest

parameters likelihood Class Size
n (%)

1 26 -12625.95 25303.90 25412.15 25329.63 N/A? 1 (1%7050)
2 40 1232358 24727.15 24893.68  24766.73 0.000  0.96 ( 1%05)
3 54 1217077 2444954 2467436  24502.97 0.000  0.76 (5‘31)
4 68 12074.28 2428457 24567.67  24351.85 0.000  0.79 (226)

Note.AIC = Akaike Information Criterion, BIC = Bayesidnformation Criterion, ABIC=Adjusted BIC, BLRT =

Bootstrap Likelihood Ratio Test.

8BLRT not available for the one-class model.

Conceptual considerations and the theoretical fneorlewere used to
characterize the four-class model. Mean raw sdorebie risk variables across the four
classes are included in Table 12. Class 1 (lakble&CF deficits classi=295) was
characterized by marked impairment in ECF relatiovéhe other classes and lowest rates
of all types of maltreatment. Regarding ER, Clagsg$ characterized by the highest
levels of positive mood quality, and average lewe¢laffective, behavioral, and cognitive
dysregulation relative to the other classes. Imdigls in Class 2 (labeled the ER deficits
class;n=96) were characterized by the highest levels lbireported affective,
behavioral, and cognitive dysregulation relativéite other classes, as well as moderate
levels of parent-reported dysregulation and lowegels of positive mood quality.
However, Class 2 demonstrated low rates of alldygfenaltreatment, and higher levels
of ECF relative to the other classes. Class 3 Igabihe Neglect class=62)
demonstrated high rates of both physical and ematioeglect relative to Classes 1 and
2. This class also was characterized by the higbesls of parent-reported affective,

behavioral, and cognitive dysregulation relativéite other classes. Class 3 demonstrated

53



lower levels of positive mood quality and averageels of self-reported dysregulation.
Regarding ECF, Class 3 demonstrated higher le¥&t€é relative to the other classes.
Class 4 (labeled the Abuse/Neglect clas®2) was distinct in terms of the high rates of
both abuse and neglect, with the highest ratef tfpees of maltreatment reported by this
class. This class also was characterized by losweld of positive mood quality.
However, individuals in Class 4 demonstrated tlyhést levels of ECF, as well as

average levels of self- and parent-reported dysaéigu, relative to the other classes.

Table 12.
Risk Scores Across Four-class Model
Latent Class1 LatentClass2 LatentClass3 Latent Class 4
ECF Deficits ER Deficits Neglect Abuse/Neglect
(n=295) (n=96) (n=62) (n=22)
M M M M
Maltreatment
Emotional Abuse 5.89 6.37 8.93 16.67
Physical Abuse 5.74 6.17 7.07 9.94
Emotional Neglect 6.36 7.79 13.71 14.45
Physical Neglect 5.53 6.08 8.57 9.11
Self-reported Dysregulation
Affect 19.12 43.14 25.34 24.47
Behavioral 20.91 46.99 26.69 25.51
Cognitive 28.37 38.77 29.24 26.31
Parent-reported Dysregulation
Affective 19.40 23.14 27.09 14.87
Behavioral 24.76 29.64 33.48 17.65
Cognitive 32.80 36.94 40.90 30.43
Positive Mood Quality
Self-report 24.49 22.01 22.49 21.93
Parent-report 25.80 24.56 24.47 25.08
ECF Composite -0.25 0.43 0.31 0.44
Note.ECF = Executive Control Function; ER = Emotion Riagjon.

Sex, Parental Psychiatric Status, and SES Analysdgesults for differences
among classes in terms of categorical covariates fmrental psychiatric status) are
presented in Table 13 and for dimensional covagi¢d&S, AU variables) are presented
in Table 14. In terms of demographic differencesilary tests of equality of means for

categorical variables (Table 13) suggested thatpewed to youth in the Abuse/Neglect
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class, youth in the ECF Deficits class were ldssyito have a paternal history of
substance use disorder or other psychiatric disofide Abuse/Neglect class did not
differ in terms of the proportion of boys and giifiesm the other three classes (Table 13).
Omnibus between-group analyses revealed that slaé$ered significantly in SES
(Table 14). Follow-up pairwise comparisons revedted Class 1 (ECF deficits) had
significantly higher SES than Class 2 [ER defici&1)=7.80, p=.01], Class 3 [Neglect;

¥2(1)=19.44, p<.01], and Class 4 [Abuse/neglgz{1)=15.94, p<.01].

Table 13.
Log Odds Coefficients for Four-Class AU Risk MaateAges 10-12 Using the Abuse/Neglec
Class as the Comparison Group

—*

Class Effect Logit SE
ER Deficits Male .48 .53
Parental Dx -51 .52
ECF Deficits Male -.07 .48
Parental Dx -1.09*% .48
Neglect Male .07 .55
Parental Dx .09 .56

Note.AU = Alcohol Use, ER = Emotion Regulation, ECF xeEutive Control Function, Male = sex
(female = 0, male = 1), Paternal Dx = paternaldnisbf substance use disorder or other psychiatric
disorder (no history = 0, positive history =1).

* p<.05.

Aim 3: Examination of AU frequency and AUD symptomsamong the latent classes
As with the demographic factors, auxiliary analyals® were conducted to

compare latent classes on AU variables. Omnibusdsat-group analyses comparing

AU frequency and AUD symptoms both concurrentlyn§@il) and longitudinally (Times

2, 3, 4, and 5) did not show significant differemegnong the four classes (Table 14).
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Table 14.
AU Frequency and AUD Symptoms Across Four-classelMod
Latent Latent Latent Latent
Class 1 Class 2 Class 3 Class 4 Omnibus Pairwise
ECF Deficits ER Deficits  Neglect Abuse/Neglect chi-square test Comparisons
(n=292) (n=98) (n=63) (n=22)
M M M M x2 P
SES 44.21 38.91 35.84 34.50 3761 <01 1>(23/|4
AU
Frequency
Time 1 .19 .19 .09 .04 1.19 .76 -
Time 2 1.37 1.86 2.16 a7 1.08 .78 -
Time 3 10.85 16.77 16.27 25.92 1.78 .61 -
Time 4 45.27 39.96 55.25 77.82 2.50 .48 -
Time 5 93.74 92.06 98.47 83.38 12 .99 -
AUD
Symptoms
Time 2 .01 .05 .04 <.001 1.90 .59 -
Time 3 15 22 .20 <.001 5.98 A1 -
Time 4 .53 .63 .80 91 2.43 49 -
Time 5 1.11 1.11 1.29 1.55 94 .82 -
Note.AUD Symptoms at Time 1 could not be analyzed aparticipants met criteria for any AUD.

Aim 4: Evaluation of transactional-ecological modelinking childhood maltreatment
to longitudinal AU through ECF and ER

Structural equation modeling (SEM) was used tovexra pathways from
childhood maltreatment to concurrent and prospeciiM frequency and AUD
symptoms, and to examine the roles of ECF and HRRadicting those AU variables.
Separate SEM models were examined for the two Aidamoie variables.

Measurement modelsSeparate measurement models were first examined to
assess goodness of fit for the following latentaldes: Childhood Maltreatment, ER at
Time 1, ER at Time 3, and ER at Time 5.

Childhood MaltreatmentThe standardized coefficienfisj were examined to
determine the ability of the measurement modekfmagn the five subscales of the CTQ.

As Sexual Abuse did not significantly load on taeeht variable, that variable was
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removed from the measurement model. The final nreasent model for Childhood
Maltreatment was an adequate fit to the dgiddf = 2) = 38.28p < 0.001; CFI = 0.93;
RMSEA =0.20 (90% C.I. = .14 - .25); SRMR = .05€Thtent variable was significantly
represented by all of its four indicators (alpat01), with standardized coefficienf3s]

of .48for Physical Abuse, .70 for Emotional Abuse, .66Rbysical Neglect, and .82 for
Emotional Neglect. Higher scores on this constindicate greater levels of childhood
maltreatment.

ER at Time 1The standardized coefficienf3s] were examined to determine the
ability of the measurement model to explain the & thhparent- and self-reports of the
Affective, Behavioral, and Cognitive subscalesha DI, and the DOT-S mood quality
subscale. As a latent variable that included pargmirts of these measures indicated
inadequate indices of fit, the model was modifiad parent-report variables were
removed. The final measurement model for ER at Tim&s a very good fit to the data,
2 (df = 2) = .86p = 0.70; CFl = 1.00; RMSEA = 0.00 (90% C.I. = .007); SRMR =
.01. The latent variable was significantly représdrby each of the four indicators (all at
p<.01), with standardized coefficien{és] of -.86for Affective Regulation, -.98 for
Behavioral Regulation, -.60 for Cognitive Regulatiand .26 for Positive Mood Quality.
Higher scores on this construct indicate greatezl$eof emotion regulation.

ER at Time 3The standardized coefficienfs] were examined to determine the
ability of the measurement model to explain the @ Brparent- and self-reports of the
Affective, Behavioral, and Cognitive subscalesha DI, and self-report of the DOT-S
mood quality subscale. As a latent variable theluthed parent reports of these measures

indicated inadequate indices of fit, the model waslified and parent-reported variables
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were removed. The final measurement model for ERme 3 was a good fit to the data,
2 (df = 2) = 6.78p = 0.03; CFl = 0.98; RMSEA = 0.08 (90% C.I. = .024); SRMR =
.03. The latent variable was significantly représdrby each of its four indicators (all at
p<.01), with standardized coefficiends] of -.79for Affective Regulation, -.90 for
Behavioral Regulation, -.60 for Cognitive Regulatiand .41 for Positive Mood Quality.
Higher scores on this construct indicate greatszl$eof emotion regulation.

ER at Time 5The standardized coefficienf3s] were examined to determine the
ability of the measurement model to explain the & Brself report of the Affective,
Behavioral, and Cognitive subscales of the DI, taedDOT-S mood quality subscale.
Parent reports of these measures were not collattiis time point. The measurement
model for ER at Time 5 was a good fit to the dafadf = 2) = 33.22p < .001; CFI =
0.95; RMSEA =0.21 (90% C.I. = .15 - .27), SRMRO4..The latent variable was
significantly represented by each of its four irdars (all ap<.01), with standardized
coefficients ps) of -.88for Affective Regulation, -.90 for Behavioral Regtibn, -.74 for
Cognitive Regulation, and .37 for Positive Mood @yaHigher scores on this construct
indicate greater levels of emotion regulation.

Structural equation model predicting AU frequency.Following the creation of
latent variables, pathways were added to testuherat study’s questions. The
Childhood Maltreatment latent variable was hypotteztto predict ER at all three time
points, ECF at Time 1, and AU frequency at Time&, B3, 4, and 5. First, fit was
examined and modifications were made as needed loasguggestions from the
modification indices. Based on these modificatiotices, ER at Time 3 was not

included in the final model (Figure 4).
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The final AU frequency model was a moderate fithe datay® (df = 117) =
282.71p<0.001; CFl =0.87; RMSEA = 0.07 (90% C.l. = .097); SRMR = .13. The
standardized coefficientg) were examined to determine the ability of theletd®o
predict the endogenous variables. The findingscateid that childhood maltreatment
positively predicted ECF at Time 1, as well as Aggiency at Time 4. Childhood
maltreatment also negatively predicted ER at TimeR at Time 1 positively predicted
ER at Time 5, as well as negatively predicted Agfjfrency at Time 3. ECF at Time 1
negatively predicted AU frequency at Time 4. AUgiuency at Time 3 positively
predicted AU frequency at Time 4, and AU frequeatyime 4 positively predicted AU

frequency at Time 5.
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Figure 4. Structural equation model predicting htdaise frequency at five time points. Childhoodtreatment, executive
control function at ages 10-12, and emotion regutadt ages 10-12 predicted prospective alcohofresgiency.
Note AU freq = alcohol use frequency; ER = emotionulagon; ECF = executive control function.
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Structural equation model predicting AUD symptoms.Similarly, pathways
among latent variables were added to evaluate Ayipsoms. As with the AU
frequency analyses described above, the Childhoaltrdatment latent variable was
hypothesized to predict ER at all three time pQiBGSF at Time 1, and the AUD
symptoms outcome variable at Times 2, 3, 4, arkdrSt, fit was examined and
modifications were made based on suggestions fhenmiodification indices. Based on
the modification indices suggesting that modehiuld be improved by omitting ER at
Time 3, this latent variable was not included ie timal model. The final model included
an additional path from Childhood Maltreatment &® & Time 5, as modification indices
suggested that this addition would improve moddFigure 5).

The final AUD symptoms model was a moderate fih datay? (df = 103) =
202.92,p< 0.001; CFl = 0.92; RMSEA = 0.06 (90% C.I. = .007); SRMR = .08. The
standardized coefficientfg) were examined to determine the ability of theletd®o
predict the endogenous variables. The findingscateéid that childhood maltreatment
positively predicted ECF at Time 1, as well as Asjinptoms at Time 4. Childhood
maltreatment also negatively predicted ER at TimeR at Time 1 and ECF at Time 1
negatively predicted AUD symptoms at Time 4. ERiate 1 positively predicted ER at
Time 5, and ER at Time 5 negatively predicted AlYinptoms at Time 5. AUD
symptoms at Time 2 positively predicted AUD sympsoat Time 3, and AUD symptoms

at Time 4 positively predicted AUD symptoms at Tife
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Figure 5. Structural equation model predicting htdaise disorder symptoms at four time points. hhltreatment,
executive control function at ages 10-12, and epnategulation at age 22 predicted prospective alicase disorder

symptoms.

Note AUD = alcohol use disorder symptoms; ER = emotegulation; ECF = executive control function.
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Comparing structural equation models for AU frequency and AUD
symptoms.Overall, results of the SEM analyses were hightyilsir between AU
frequency and AUD symptoms models. In both moaddiddhood maltreatment
positively predicted ECF at Time 1 and the TimeW variable. Childhood maltreatment
negatively predicted ER in both models, thoughréidcted Time 1 ER in the AU
frequency model and Time 5 ER in the AUD symptonosleh. ECF at Time 1 predicted
the Time 4 AU variable in both models. Time 1 ERswaedictive of prospective AU in
both models. However, in the AUD symptoms modeihd@b ER was also predictive of
concurrent AUD symptoms. Finally, both models pded evidence of longitudinal
continuity regarding ER and AU, as Time 1 ER presticTime 5 ER and several
significant pathways from earlier AU variables tt At later time points were found in
both models.

In general, findings of these analyses highlighhexdlinter-relations among
childhood maltreatment, ECF, and ER in predictmgitudinal AUD symptoms and AU
frequency. In particular, results indicated thatréhare significant pathways from
maltreatment to both ECF and ER. Subsequentlye thex pathways from ECF and ER
to problematic AU in both models. Additionally, tkeare prospective pathways from
childhood maltreatment to problematic AU in bothdals. In summary, this evaluation
of a transactional-ecological model confirmed tkistence of a prospective pathway
from childhood maltreatment to AU and indicated tB&F and ER function to increase

the likelihood of problematic AU, even when conseteconcurrently with maltreatment.
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CHAPTER 4
DISCUSSION

Although experiencing maltreatment during childtid@s been implicated in the
development of problematic AU and AUD, few studies’e investigated processes that
affect how this association develops. In additiom prior research exists, to my
knowledge, examining the roles of ECF and ER caeaulty with childhood
maltreatment, although both constructs are potesgiguelae of maltreatment and
associated with risk for problematic AU. Lastlyeta is a gap in the literature examining
how ECF and ER may influence (e.g., exacerbatdehuhediate) the association
between childhood maltreatment and problematic At AUD. Specifically, there is a
dearth of research considering whether ECF andde¥e |s risk or protective factors in
the relation between maltreatment and AU and AUlRe present study addressed these
gaps in the literature through (a) investigatiolmfdhood maltreatment, ECF, and ER
as risk factors for problematic AU and AUD; (b) égation of differences in quality and
type of these individual risk factors using persemiered analyses; and (c) examination
of concurrent and prospective relations among pettef these risk factors and AU
across development using variable-centered analyses

Results indicated that (a) childhood maltreatmE@t- deficits, and ER deficits
concurrently and prospectively predicted higheelswf AUD symptoms and a greater
frequency of AU; (b) youth placed in classes thatendistinguished by experiencing
abuse and neglect, experiencing neglect only, gaz@F deficits, or having ER deficits
did not differ on both concurrent and prospectivgDAsymptoms or AU frequency; (c)

experiencing childhood maltreatment was associatgdhigher rates of ECF and ER
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deficits; (d) child maltreatment, even when examdimeconjunction with ECF and ER,
placed individuals at a greater risk for problem&tU; and (e) ECF and ER deficits,
even when considered concurrently with childhoodtr@atment, placed individuals at
greater risk for problematic AU. In sum, the cutrproject was the first to examine
childhood maltreatment, ECF, and ER concurrentiyestigate subgroups differing in
terms of childhood maltreatment, ECF, and ER aed tielation to problematic AU; and
explore how the association between childhood eetitnent and problematic AU are
affected by ECF and ER. Findings clarify and extpraVious research regarding the
roles of childhood maltreatment, ECF, and ER orettgamental pathways to AUD
symptoms and AU frequency from middle childhooatlgh early adulthood.

Aim 1: Examining childhood maltreatment, ECF, and ER as predictors of AU

frequency and AUD symptoms
Experiences of childhood maltreatment, ECF at 4@e%2, and ER at ages 10-12
were investigated as predictors of AU frequency Abldd symptoms both cross-
sectionally and prospectively. Prior research hdgated that higher rates of childhood
maltreatment, ECF deficits, and ER deficits ar@aissed with higher levels of AU
frequency and AUD symptoms (e.g., Giancola & Md€98; Lown et al., 2011; Simons
et al., 2004). Thus, | hypothesized that the curs&undy would replicate these prior
findings.
Regarding childhood maltreatment, consistent withhypotheses, reportedly

experiencing (a) sexual abuse predicted highetdefeAUD symptoms at ages 16 and
22, (b) sexual abuse or emotional neglect prediatgabater frequency of AU at age 16,

and (c) physical or sexual abuse predicted a gréatguency of AU at age 19. However,
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in contrast to prior research and my hypothesigeag&ncing physical neglect predicted a
lower frequency of AU at age 16. Additionally, ploa or emotional abuse did not
predict AU frequency at any time point, and phyls&tad emotional abuse, and physical
and emotional neglect, did not predict AUD sympta@ahany time point.

Regarding ECF, consistent with my hypotheses,dritgvels of ECF at ages 10-
12 predicted (a) lower levels of AUD symptoms atsa@2-14, and (b) lower levels of
AU frequency at age 19. ECF at ages 10-12 did remtipt AUD symptoms or AU
frequency at any other time point assessed.

Regarding ER, consistent with my hypotheses, hitgwels of AU frequency
were predicted (a) at ages 10-12 by higher leviet®current, self-reported behavioral
dysregulation; (b) at ages 12-14 by higher levélsanent-reported behavioral
dysregulation, reported at ages 10-12; and (cyatl® by higher levels of self-reported
behavioral dysregulation, reported at ages 10-tve¥er, in contrast to prior research
and my hypothesis, higher levels of self-reportiéelctive dysregulation at ages 10-12
predicted a lower frequency of concurrent AU. Naaswes of ER at ages 10-12
predicted AUD symptoms. Additionally, self-reporteagnitive dysregulation and mood
guality, as well as parent-reported affective angnitive dysregulation and mood
quality, did not predict AU frequency at any timand.

In summary, AUD symptoms and AU frequency weraljated by some aspects
of childhood maltreatment, ECF at ages 10-12, &RdEages 10-12. However, results of
the present analyses indicate that, contrary totmgses, these associations do not
appear to be as robust as in prior research [2egkel & Hesselbrock, 1996; Herrenkohl

et al., 2013; Mohr et al., 2008). Several typesltoldhood maltreatment and the majority
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of measures of ER did not predict either problemAt) outcome. Additionally, ECF
was only predictive of problematic AU or AUD outcemat two time points. The
development of problematic AU or AUD is a complenyltivariate process; thus, this
lack of findings may have stemmed from my consitieneof single areas (e.g., ER or
ECF independent of the other construct), which oaaocount for interactions or other
inter-relations among risk variables and/or thecexiaation of risk by experiencing
multiple risk factors. As such, other approaches dan capture this complexity (e.qg.,
examining profiles of individuals) may be necesdaryaccounting for AU outcomes.
Finally, although significant associations betwééhfrequency and AUD symptoms
with childhood maltreatment, ECF, and ER were rasehas plentiful as hypothesized,
findings do indicate that, at various ages, thesesicucts likely enhance vulnerability for
engaging in problematic AU.
Aim 2: Identification of Risk Classes

Use of a person-centered approach to identifyselasr subtypes of childhood
maltreatment, ECF, and ER allowed for delineatibgualitatively distinct risk groups. |
hypothesized that | would identify four groups olgh based on their history of
childhood maltreatment, ECF, and ER. Consistertt iwfpotheses, four subtypes of risk
groups that vary in type and severity of risk fasteere identified. However, these
groups of youth exhibited different patterns anatle of childhood maltreatment, ECF,
and ER than expected.

Patterns of risk subtypes suggest that riskshiwa¢ been empirically
demonstrated to enhance vulnerability for AU or AWBre also found in the current

sample. Rather than identifying subgroups of yah#t exhibited high levels of multiple
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risk factors as expected, the four classes eadbigedhhigh levels of a distinct risk
factor, with other risk factors at relatively low average levels. Specifically, the
following risk groups were identified: (1) histooy both childhood abuse and neglect, (2)
history of childhood neglect only, (3) ECF deficiénd (4) ER deficits. In contrast to my
hypotheses, there was not a group of youth thabagt high levels of childhood
maltreatment and low levels of both ECF and ERadditional unexpected finding was
that, rather than the hypothesized groups of yauth low levels of childhood
maltreatment and low levels of ECF and ER, grodpsuath were identified that
exhibited low levels of maltreatment and either lewels of ECF or low levels of ER.
Finally, results of the LCA analysis did not idénany groups of youth that
exhibited protective levels of all assessed contdr(e.g., average or high levels of both
ECF and ER, low levels of childhood abuse and r¢glEach group of youth identified
exhibited high levels of a distinct risk factor, isfhwas an unexpected finding. Thus, the
hypothesis that LCA results would identify grougsyouth at lowered risk for AU and
AUD, specifically children with low levels of ma#tatment and high levels of both ECF
and ER, was unconfirmed.
Aim 3: Examination of AU frequency and AUD symptomsamong the latent classes
Following the identification of latent risk class@mnibus between-group
analyses comparing AU frequency and AUD symptomsranthe classes were
conducted. | hypothesized that a multiple risk gréwith high rates of maltreatment and
low levels of ECF/ER) would have higher levels @ And AUD at ages 10-12. This

hypothesis was unconfirmed, as (a) all study padits endorsed having zero symptoms
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of AUD at ages 10-12 across study participants(aipthere were no significant
differences across groups in levels of AU frequeaicthat time point.

Regarding prospective prediction of AU and AUypothesized that there
would be significant differences across groupshghat individuals with low levels of
ECF/ER and high or low levels of maltreatment wdudare higher levels of AU and
AUD, and individuals with high levels of ECF/ER wduhave lower levels of AU and
AUD. Not surprisingly, given thatdifferent clasgban those hypothesized were found,
there were no significant differences among graegsrding prospective levels of
problematic AU.

It is likely that no differences were found betwexdgisses regarding both cross-
sectional and longitudinal levels of AU frequeneygaAUD symptoms because of the
high rates of a specific risk factor for each @ fbur groups; consequently, classes were
characterized more by qualitative (e.g., type sk)rthan quantitative (e.g., frequency)
differences. These results nevertheless suppdréethafinality operates in the
development of problematic AU, as varied startioqfs (e.g., membership in classes
characterized by different risk factors) were asged with similar AU levels over time,
rather than all individuals in a specific clasddaling a single progression to an outcome
(Cicchetti & Rogosch, 1996, 2002).

Aim 4: Evaluation of transactional-ecological modelinking childhood maltreatment
to longitudinal AU through ECF and ER

Structural equation modeling was utilized to eviduatransactional-ecological
model linking childhood maltreatment to longitudiddJ frequency and AUD symptoms

through ECF and ER. Specifically, analyses inveséid how ER and ECF might
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function as risk and/or protective processes toi@mice pathways to AU and AUD
(Cicchetti & Rogosch, 2002).

A structural equation model predicting AU frequemgys investigated. As
hypothesized, there was longitudinal continuit{elR, as ER at ages 10-12 predicted ER
at age 22. Regarding longitudinal continuity for Agquency, AU frequency at (a) age
16 predicted AU frequency at age 19, and (b) atl&geredicted AU frequency at age
22. Consistent with hypotheses, child maltreatnpeedicted both ECF and ER.
However, though maltreatment negatively predictBdaEages 10-12, higher rates of
maltreatment were associated with higher levelE@F, which was unexpected based on
prior research (e.g., Pechtel & Pizzagalli, 20Clildhood maltreatment positively
predicted AU frequency at age 19, which was coeststith hypotheses and previous
research (e.g., Young-Wolff et al., 2011). AU fregay was negatively predicted at age
16 by ER at ages 10-12 and at age 19 by ECF atl®g&2. However, maltreatment, ER
at ages 10-12 and age 22, and ECF at ages 10-1@dptedict AU frequency at any
other time points. Finally, | hypothesized thatéheould be pathways from
maltreatment to AU through ECF or ER. This hypoith@ss confirmed as maltreatment
predicted both ECF and ER, which, in turn, predicdJ frequency.

A structural equation model predicting AUD symptoahso was investigated. As
in the previous model, there was longitudinal aomty in ER, as ER at ages 10-12
predicted ER at age 22. Regarding longitudinalioaity for AUD symptoms, AUD
symptoms (a) at ages 12-14 predicted AUD symptdraga 16, and (b) at age 19
predicted age 22 AUD symptoms. Consistent with kiypees and similar to the AU

model, childhood maltreatment predicted both ECéFEBR. However, directionality of

70



these relations was similar to the AU model, withltneatment negatively predicting ER
at age 22 and positively predicting ECF at agedAMaltreatment did not significantly
predict ER at ages 10-12. As in the AU model, realiment positively predicted AUD
symptoms at age 19. AUD symptoms were negativeddipted at age 19 by ER at ages
10-12 and by ECF at ages 10-12. AUD symptoms aRadgeere negatively predicted by
ER at age 22, which is in contrast to the AU modetére ER at age 22 did not predict
the AU frequency. However, maltreatment, ER at dge42, and ECF at ages 10-12 did
not predict AUD at any other time points. Finalg, in the prior model, | hypothesized
that there would be pathways from maltreatmenttdAsymptoms through ECF or ER.
This hypothesis was confirmed as maltreatment prediboth ECF and ER, which, in
turn, predicted AUD symptoms.

In summary, there were many similarities betweenAb) and AUD models.
Maltreatment predicted ER negatively and ECF padyiin both models, though ER
was predicted at different time points betweentétee models. In both models, child
maltreatment was predictive of the age 19 AU or Atlilcome. At age 16, ER at ages
10-12 predicted AU frequency, but AUD at that ageswot predicted by either ECF or
ER. In both models, ECF at ages 10-12 negativedgipted the age 19 AU outcome.
However, the AUD model had additional significaatlpvays between ER and AUD
symptoms at ages 19 and 22. Finally, both modelisated pathways from maltreatment
to the AU or AUD outcomes through ECF or ER.

Results of the present analyses indicate quitelgléee importance of
considering ECF and ER in conjunction with childdooaltreatment to better understand

pathways to enhanced risk for both AUD and higheels of AU. Childhood
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maltreatment, as well as ECF and ER deficits, [pisgrve as risk factors for AU and
AUD. Even when accounting for ECF and ER throughrtimclusion in the structural
equation models, childhood maltreatment was pregictf both more frequent AU and
higher levels of AUD symptoms in early adulthoodrthermore, when accounting for
experiences of childhood maltreatment, ER and E€fits during middle childhood
were associated with more symptoms of AUD in eadwylthood, and ER deficits also
were predictive of higher AU during adolescenceug;lresults suggest that having intact
or higher levels of ECF or ER may protect agaimsbjematic AU among individuals
with a history of childhood maltreatment. Result$h@ present analyses also provide
evidence that ER and ECF can promote resilienckeigaer levels of ER and ECF were
associated with lower levels of AU and AUD. Conetyshaving ECF or ER deficits
may function to enhance risk for problematic AU aimohese individuals, which is
consistent with prior research (e.g., as revieweBrdown et al., 2009; Klanecky &
McChargue, 2013; Sher & Grekin, 2007) suggestiag) BCF and ER deficits are risk
factors for AU.

Findings also provided support for the concephadilon developed by prior
researchers that development among individualsexiperience childhood maltreatment
functions as a transactional-ecological model, ehgmaltreatment generates risk
factors that function more proximally to increale likelihood of AU (e.g.Cicchetti &
Lynch, 1993; Cicchetti & Toth, 2005; Cicchetti & Matino, 2006) Specifically,
experiencing childhood maltreatment was associatddmore emotion dysregulation,
which was then associated with higher levels of AMTAU. Within the developmental

psychopathology perspective of examining risk asilience (e.g., Drabick & Steinberg,
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2011), more emotion dysregulation may functionxacerbate risk for AUD or AU,
whereas greater ER may confer resilience or bul&rfor AUD or AU.

The current study expands upon prior work thatagtl a dynamic cascades
framework to examine linkages between child malinest and SU (e.g., Oshri et al.,
2011; Rogosch et al., 2010) by utilizing this framoek to examine processes by which
maltreatment confers risk or influences other fexctmked more proximally to the
development of AU or AUD specifically. The currdimdings also build upon the
preponderance of evidence indicating childhood mealtment (e.g., Lown et al., 2011),
ER deficits (e.g., Klanecky & McChargue, 2013), &©F deficits (e.g., Stavro,
Pelletier, & Potvin, 2013) enhance vulnerability AdJ and the development of AUD.
Additionally, examining AU and AUD as outcomes albofor consideration of both
dimensional and categorical approaches to undelisig\U behaviors and thus can
speak to generalizability of the findings basedlmassessment approaches used. Using
a dimensional approach (e.g., AU frequency) praviaere information regarding
severity and the emergence and diminishment of B&h(ichaine, 2003), whereas using
a categorical approach (e.g., AUD symptoms, basgtieDSM-IV) allows for making
determinations regarding the clinical significainé@\U problems. Interestingly,
although results indicated that the four classegath identified in LCA analyses are
distinct in having high levels of a specific risdctor, rather than experiencing multiple
risks for problematic AU, results of these variabémtered SEM analyses demonstrate
that experiencing maltreatment is associated vathriig ER deficits. In the person-
centered, LCA analyses, connections among multipkefactors may have been

minimized in the pursuit of homogeneous classess i is possible that the variable-
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centered approach better delineated how specttorfg independently and in
combination with one another, function to enhandgeerability for engaging in
problematic AU.
Strengths, Limitations, and Future Directions

Among the strengths of this study were the raama ethnic diversity of the
sample, as well as the heterogeneity among studigipants regarding paternal
psychiatric background. These features suggesthbdindings hold true among children
from families with varying levels of risk due totpenal psychiatric status. An additional
strength of this study was the longitudinal datangpng from middle childhood to early
adulthood, and the use of repeated AU measurexchttene point. The prospective
nature of the sample afforded examination of thesrof child maltreatment, ECF, and
ER in risk processes leading to problematic AU ssmevelopment. Use of both person-
and variable-centered approaches enabled risk ggesdor AUD to be examined
through both identification of classes that diftere terms of their risk profiles and
investigation of developmental pathways to probliéenaU. Finally, the use of a
transactional-ecological model enabled investigatibrisk processes involving
maltreatment that might in turn generate risk fectbat function more proximally to
increase the likelihood of AU (Rogosch et al., 20HExamining these processes of risk
and resilience, as well as continuity ahiscontinuity across development, are central
components o developmental psychopathology perspective (€igchetti & Rogosch,
1996, 2002; Drabick & Steinberg, 2011).

Despite these strengths, there are several fattatrsnay limit the

generalizability of the findings. There was a pmegerance of boys within the sample, so
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findings may not generalize to girls. As being nyaedicted higher AU frequency and
more AU symptoms at age 22, future research shouestigate the generalizability of
the current models to females by conducting mdtgrbup structural equation modeling
analyses with males and females. Additionally,diweent study is limited by the
available index of childhood maltreatment. It slibloé noted that childhood
maltreatment was measured by a frequently useaspactive self-report and thus results
could differ when predicting maltreatment as meaduny official records, observational
methods, and/or clinical interview either concuthgnr prospectively, which could
mitigate concerns related to self report and regosve biases. Future research might
address these issues by utilizing a combinatiomedifvalidated self-reported measures,
official records, and observational methods to xndaldhood maltreatment. Relatedly,
there was a lack of data regarding timing of mattreent during childhood. Given
findings in previous research that timing of maltreent affects its sequelae (e.g.,
Anderson et al., 2008; Schoedl et al., 2010), prabable that maltreatment timing led to
different sequelae for participants in the cursgatly, but the methodology precluded
examination of these potential differences. As pas¢arch has found that experiencing
maltreatment generates risk for global deficitsagnitive function and ECF (e.g., van
der Kolk, 2003) and ER difficulties (e.g., Tottenhat al., 2010), future research should
examine how timing of maltreatment reciprocallyluehces the development of impaired
ECF and ER and then, in turn, problematic AU. Santyi, it was only possible to
examine ECF and ER beginning at ages 10-12 inufrert study. Given prior findings
that ECF and ER development are well underway lbdhaichildhood (as reviewed in

Anderson, 2002; Gross & Thompson, 2007), nuanaggedeng the developmental course
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and timing of ECF and ER development, as well ssrattions among these processes,
were not captured in the current study. Futurearebeshould be expanded to include
assessments of ECF and ER in early childhood.

Of course, childhood maltreatment, ECF, and ERoahg three of many potential
predictors of problematic AU. Future research st@xamine whether and to what
extent other individual or contextual factors sg#en or attenuate these relations.
Specifically, parenting, neighborhood factors, aedr relations may influence (e.g.,
buffer, exacerbate) the relations among maltreatnt&®F, and ER. Additionally, future
research should consider individuals’ psychologieaponses to childhood maltreatment
within models examining ECF and ER. In particu&tamining the role of developing
post-traumatic stress disorder (PTSD) and relatgdelae following experiences of
maltreatment in future research may improve ouewstdnding of risk processes linking
childhood maltreatment to later problematic AU.dad, given prior research finding
ECF (Beers & De Bellis, 2002) and ER (Tull, BarrétcMillan, & Roemer, 2007)
deficits among individuals with PTSD, experiencingltreatment and, as a result,
meeting criteria for PTSD may predict a higherliitkeod of ECF and ER deficits, which
would then enhance risk for problematic AU amorgjviduals with a PTSD diagnosis.

Moreover, future research should examine whethért@amvhat extent the current
models of relations among childhood maltreatme@f- Fand ER with AU frequency and
AUD can be applied to other SUDs (e.g., marijudanldacco, polysubstance use), as the
heterogeneity observed in diverse illicit drugs atmbhol regarding onset, escalation,
and decline during adolescence and adulthood &cbulenberg & Maslowsky, 2009)

may result in different findings. Similarly, futuresearch should investigate the roles of
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ECF and ER as risk or protective factors in theettgyment of other psychiatric
difficulties following childhood maltreatment, asaftreatment has been linked to a broad
range of psychological symptoms and diagnoses @wslet al., 2004 icchetti & Toth,
2005; Norman et al., 2012). This research shoublide investigations of resilience and
predictors of positive outcomes following maltreatrhand thus provide a more
extensive test of multifinality than conducted lve foresent study that focused on AU
behaviors. Future research that considers thesessgill advance our understanding of
the documented connection between maltreatmemglchildhood and later
development of AUD, as well as alternative outcomas roles for ECF and ER in
understanding sequelae of maltreatment. Findingisesie investigations would provide
an important framework for etiological and intertien models that could potentially
reduce the costs and sequelae associated withhobididmaltreatment as well.
Conclusions and Clinical Implications

Several main findings emerged from this study.tFalsildhood maltreatment, ER
deficits, and ECF deficits were independently asded with higher rates of AU and
AUD symptoms. Second, comparisons of groups oftyauth high levels of a particular
risk factor (e.g., abuse/neglect, neglect only, E€ficits, ER deficits) did not differ on
levels of concurrent or prospective AU frequencyblD symptoms. Third, childhood
maltreatment predicted both a higher frequency dfaid a greater number of AUD
symptoms in adolescence and early adulthood, arld®@ ER deficits enhanced this
vulnerability for prospective problematic AU. Takemgether, results highlight the
importance of examining risk and protective factargarticular ECF and ER, for

problematic AU among children and adolescents witiistory of childhood
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maltreatment. These findings can inform prevenéind intervention efforts for youth
with a history of maltreatment by improving iderg#tion of youth at enhanced risk for
problematic AU and refining treatment selection.

Assessment, case conceptualization, and treatrekation and implementation
should account for not only experiences of childhowltreatment, but also ECF and ER
processes that may influence the development obghhviors. These areas may provide
additional opportunities for intervention as ECEl &R may affect the development and
maintenance of AU among youth with a history of tne@tment. Assessing ECF and ER
processes and skills concurrently with childhoodtraatment history will enable youth
with deficits in these areas, with and without stdny of maltreatment, to be identified
for targeted prevention and intervention effort€FEand ER also should be incorporated
in case conceptualization. For example, deficithese areas could ameliorate, maintain,
or exacerbate psychological difficulties both rethtind unrelated to childhood
maltreatment. Finally, children with a history o&ltneatment and concurrent ECR or ER
deficits should be engaged in preventive efforisrgo adolescence, when the onset of
AU is more likely, so as to mitigate the likelihootlthese youth developing problematic
AU.

Future research is needed to determine whethewantgons for youth with a
history of maltreatment can be selected and/avradl based on the youth’s ECF and ER
skills. Perhaps more cognitively focused treatméats., trauma-focused cognitive
behavioral therapy; Cohen, Mannarino, & Deblin@806) may be better suited for
youth with intact or higher levels of ECF. Convédysé&reatments that emphasize the

development of coping skills and improving ER (edgalectical behavior therapy;
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Linehan, 1993) may be particularly useful for medted youth with higher levels of
emotion dysregulation. Youth with a history of medttment with more severe ECF or
ER deficits may benefit from greater involvemerinfra non-perpetrator caregiver in
their treatment. Finally, given findings that EQ#&ER deficits can enhance
vulnerability for AU, it is possible that concurtgnaddressing these deficits while
providing trauma-related interventions would leadower rates of AU. Thus, future
research should examine poor ECF and ER in theexbat intervention efforts to
investigate whether ECF and ER profiles prediattreent outcome, whether it is
effective to match treatments to youth based om fe¢f-regulation abilities, and whether
ECF and ER can be modified by intervention effdftECF and ER are found to predict
treatment outcome, further research should determhrether adding modules focusing
on ECF and ER to existing treatments improves guésocompared to typical treatment
approaches. Finally, given the malleability of E&td ER across developmental periods,
it is possible that interventions may modify ECH &R functioning. Thus, research
should consider not only outcomes related to Adtber typical targets, but whether
ECF and ER change from baseline beyond changédsugditole to maturation. This
reciprocal relation suggests that enhancing ECHed@lunctioning could lead to

improved and more sustainable treatment gains.
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