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ABSTRACT
Heathe Luz McNaughton Reyeé\dolescent alcohol use and dating violence
perpetration: Three studies examining concurrent and longitudinal relatiomiss gcades
8 through 12
(Under the direction of Vangie A. Foshee, Susan T. Ennett, Daniel J. Bauer, Carolyn T.

Halpern and J. Michael Bowling)

Numerous studies suggest a link between alcohol use and adult partner violence,
but research on how this relationship unfolds during adolescence is limited. The three
studies comprising this dissertation each used a different theoretical lende@g
empirical examination of the relations between alcohol use and physical datenre
perpetration using data from a longitudinal study spanning grades 8 through 12.

Study one (n=2272) used autoregressive latent curve models to examine several
different theoretical models of the linkages between alcohol use and daliece
perpetration over time. Trajectories of alcohol use and dating violence weslatsat
and this correlation was reduced substantially after adjusting for theseffezimmon
predictors. However, concurrent associations between the two behaviossepessross
nearly all grades. There was no evidence of prospective relations fronolalse to
dating violence or vice-versa.

Study two (n=2311) examined the role of heavy alcohol use in the developmental

process of desistance from dating violence perpetration. Growth modelsseédre test



the hypotheses that both early and continuing alcohol use would hinder desistance from
dating violence during late adolescence. Contrary to expectations, the effeatly

alcohol use on dating violence diminished over time. Although the contemporaneous
effects of alcohol use on dating violence were significant across most griéelets, e
weakened during late adolescence and were stronger in the spring thanlin the fa
semesters.

Study three (n=2311) examined the hypothesis that increased exposure teviolenc
would strengthen the relationship between heavy alcohol use and dating violendt. Grow
models were used to examine the main and joint effects of alcohol use and exposure to
family, peer, and neighborhood violence on levels of dating violence across grades 8
through 12. Across all grades, the relationship between alcohol use and dating violence
was stronger for teens exposed to higher levels of family conflict aamifdating
violence.

Prevention programs that target risk factors common to both dating violence and
alcohol use may reduce involvement in both behaviors. Programs that seek to reduce
alcohol-related dating violence should target younger teens and those exposely to fam

conflict or friend dating violence.
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Overview

Whereas a large body of research has established a consistent andmobust li
between alcohol use and partner violence perpetration in adulthood (Foran &Q’Lea
2008), little research has examined their relationship during adolescenae ti@ive
patterns of relationship conflict that are established during adolescegpaamaover
into adulthood (Bouchey & Furman, 2003; Gidycz, Orchowski, King & Rich, 2008;
Magdol, Moffitt, Caspi & Silva, 1998; Smith, White & Holland, 2003), studies that
clarify how the relationship between the two behaviors unfolds during adolescepce ma
help to inform primary prevention efforts that reduce partner violence acrdgespan.
To this end, each of the three studies that comprise this dissertation resedrah us
different theoretical lens to guide an empirical examination of themesdip between
alcohol use and physical dating violence perpetration using longitudinal daietedl|
from adolescents in grades 8 through 12.

Study one was guided by theoretical models that suggest that: (i) alcehaillus
be concurrently related to dating aggression through its effects on cognitiverfunct
(proximal effects model), (ii) alcohol use will be prospectively relatdeghting violence
(indirect effects model), (iii) dating violence will be prospectivelytezglao alcohol use
(reverse indirect effects model), and (iv) the two behaviors are both mafestf a
general propensity towards deviance driven by common risk factors (common cause
model; Foran & Oleary, 2008; Klosterman & Fals-Stewart, 2006; Leonard &eyuig

1999; White, Brick & Hansell, 1993). An autoregressive latent curve modeling approach



was used to examine each of the pathways implied by these theoretical madkels i
context of a single analytic framework (Curran & Bollen, 2001; Bollen & @u2804).
Specifically, we simultaneously modeled correlations between latentlgtjectories
describing change in alcohol use and dating violence across grades 8 through 12
(correlations implied by the common cause model), as well as concurrent and prespect
effects between the repeated measures of each behavior (pathways imghied by
proximal and indirect effects models). In addition, we examined the extent th whic
baseline measures of several risk factors (family conflict, peeesgign, social bonding
and emotional distress) that are common to both alcohol use and dating violence
accounted for linkages between the two behaviors over time.

Study two was informed by Moffitt's (1993) theory of antisocial behaunok the
work of Hussong, Curran, Moffitt and Caspi (2004) which propose that heavy alcohol use
acts as a developmental snare that hinders desistance from datingiaggtesng late
adolescence and young adulthood. Specifically, based on the work of Hussong, et al.
(2004), we hypothesized that higher levels of heavy alcohol use early incashales
would be associated with higher overall levels of dating violence and detrease
deceleration from dating violence perpetration during late adolesceraddition, we
hypothesized that higher levels of heavy alcohol use during assessmentrplaitats
adolescence, when the normative pattern is one of desistance from datingeyiaiemnd
be concurrently associated with higher levels of dating violence perpetratiog those
time points. To test these hypotheses, study two used a random coefficienks grow

modeling approach to examine the effects of both early (baseline) and con{tmgg



varying) heavy alcohol use on desistance (i.e. deceleration) from datiagoegol
perpetration during late adolescence.

Study three was motivated by empirical evidence and theoreticalsrtbde
suggest that individual and contextual or situational factors moderate thensigti
between alcohol use and dating aggression (Klosterman & Fals-Stewart, 2006). |
particular, several theoretical models suggest that the proximal relapidrethieen
alcohol intoxication and dating violence may be stronger among individuals who have
aggressive propensities and in contexts or situations that facilitater ffetheconstrain)
aggressive behavior (Chermack & Giancola, 1997; Klosterman & Fals-Stewart, 2006;
Parker, 1995). Based on social cognitive theory (Bandura, 1973; 1977), we reasoned that
higher levels of exposure to family, peer and neighborhood violence would, through
processes of modeling and reinforcement, each be associated with tlopoherelof
aggressive perceptual and behavioral tendencies. As such, we expected that the
concurrent relationship between heavy alcohol use and dating violence perpetration
would be stronger for teens who were exposed to higher as compared to lowesflevels
family, peer and neighborhood violence. To test the hypotheses implied by this
expectation, we examined the main and joint effects of time-varying nesasiuneavy
alcohol use and exposure to family, peer and neighborhood violence on repeated
measures of dating violence perpetration across grades 8 through 12.

The data for this dissertation research come from a multi-wave cohort safuent
study of adolescent health risk behaviors that spanned middle and high school (National
Institute on Drug Abuse, RO1DA16669, S. T. Ennett, PI; Centers for Disease Control and

Prevention, R49CCV423114, V. A. Foshee, PI). Four waves of data were used starting



when participants were in th&,89" and 18' grades (wave one) and ending when
participants were in the T0II™, and 13" grades (wave four). Data were collected at six-
month time intervals for the first three waves and there was a one-yeantenval

between waves three and four. Participants were enrolled in two public schoolssystem
located in two predominantly rural counties with higher proportions of African

Americans than in the general United States (U.S. Census Bureau, 2001).



Paper 1. Developmental Associations between Adolescent Alcohol Use and Dating
Violence Per petration
Abstract
Although numerous studies suggest alcohol use is associated with adult partner

violence, few studies have examined how this relationship unfolds during adolescence.
The current study examined the interrelations between alcohol use and phatncal d
violence perpetration across grades 8 through 12 using four waves of data from a
longitudinal study of adolescent health risk behaviors. Autoregressive datept
models were used to estimate associations between developmental trajet@icehol
use and dating violence while also examining time-specific concurrent@dinecbonal
prospective relations. On average, higher levels of alcohol use were assottlated w
higher levels of dating violence across all grades. Consistent with the coraossn ¢
model, associations between trajectories of alcohol use and dating violeraeaeed
substantially after controlling for psychosocial predictors common to both behaviors
However, consistent with the proximal effects model, significant concurseatiations
between the two behaviors persisted across nearly all grades. There wienoeeof
prospective relations from prior alcohol use to subsequent dating violence oekgee-v
Results suggest that primary prevention efforts should target sharedidatesnof
alcohol use and dating violence including family conflict, peer aggression oe@loti

distress and low social bonding.



Introduction

Whereas a large body of research has documented a consistent and robust link
between alcohol use and adult intimate partner violence (for reviews, see Foran &
O’Leary, 2008; Lipsey, Wilson, Cohen & Derzon, 1997; Stith, Smith, Penn, Ward &
Tritt, 2004; Testa, 2004), few studies have examined the relationships between alcohol
use and datingiolence perpetration during adolescence. Both dating violence and
alcohol use become increasingly prevalent during the middle and high schoolngears a
can have serious negative consequences for adolescent health and well-beirdy (Ackar
Eisenberg & Neumark-Sztainer, 2007; Chassin, et. al, 2004; Roberts, Klein & Fisher,
2003; Windle & Windle, 2004). Moreover, patterns of relationship conflict that are
established during this period are likely to carry over into adulthood (Boucheymah,
2003; Gidycz, Orchowski, King & Rich, 2008; Magdol, Moffitt, Caspi & Silva, 1998;
Smith, White & Holland, 2003). Therefore, a better understanding of how the relationship
between alcohol use and dating violence unfolds during adolescence may inform
prevention efforts across the lifespan. To this end, the current study provides acatmpi
examination of the concurrent and longitudinal relationships between alcohol use and
dating violence across middle and late adolescence.
Empirical Sudies of the Relationship between Alcohol Use and Dating Violence

There is extensive empirical evidence documenting an association between
alcohol use and adult intimate partner violence perpetration (Foran & O’leary, 2008;
Stith, et al., 2004, Lipsey, et al., 1997). For example, in their recent meta-griabysis
and O’leary (2008) found a small to moderate effect size for the associaticehetw

alcohol use/abuse and male-to-female violence and a small effect dem&de-to-male



violence. However, only five studies, three cross-sectional and two longitudinal, have
examined the associations between adolescent alcohol use and dating violence
perpetration. Each of the three cross-sectional studies examined the gdncurre
association of alcohol use with a dichotomous measure of any dating violence
perpetration in the past year. Malik, Sorenson, and Anehensel (1997) found that a past
year measure of alcohol use frequency was not associated with involvementcalphys
dating violence perpetration. Similarly, Hird (2000) found that a lifetime meadwany
alcohol use was not associated with girls’ involvement in physical, psychdlogica
sexual dating violence perpetration. In contrast, Champion, Long Foley, Sigmtin-Sm
Sutfin, & DuRant (2008) found that past 30-day alcohol use involvement was associated
with involvement in date fighting perpetration in the past year (startiigiptawith or

hitting a boyfriend, girlfriend or date).

Both longitudinal studies of the association between alcohol use and dating
violence perpetration examined the relationship between alcohol use among non-
perpetrators at time one and onset of perpetration at time two. In the fisstE8t30
day frequency of alcohol use was found to predict perpetration onset among girls, but not
boys, one year later (Foshee, MacDougall, Linder, & Bangdiwala, 2001). Incthredse
study, a lifetime measure of alcohol use frequency was not found to predict onset of
perpetration by either boys or girls six months later (Foshee, Reyeq)&tHEn press).

Other cross-sectional (O’Keefe, 1997) and longitudinal (Simons, Lin, and Gordon, 1998;
Lavoie, et al., 2001) studies have found that measures of substance use and antisocial
behavior that combine indicators of alcohol use with indicators of other types of

substance use and/or delinquent behavior are both concurrently and prospectively



associated with dating violence perpetration. However, because alcohol use was
measured as a composite with other behaviors, it is impossible to determinerwhethe
alcohol use was uniquely related to dating violence in those studies.

Overall, the few studies that have examined the relationship between adolescent
alcohol use and dating violence have been hampered by limited alcohol use measures
which likely do not tap into the kind of heavy or problematic use more likely to be
associated with aggression (Foran and O’Leary, 2008; Oleary & Schumacher, 2003).
Furthermore, no studies have examined interrelations between the two beaendess
more than two points in time.

Theoretical Models of the Linkages between Alcohol Use and Dating Violence

Three primary theoretical explanations have been posited to explain the observed
relationship between alcohol use and partner violence: (a) the proximal eftets (b)
the indirect effects model, and (c) the common cause or spurious effects novdel &
O’Leary, 2008; Klosterman & Fals-Stewart, 2006; Leonard & Quigley, 1999). The
proximal effects model posits that alcohol intoxication plays a causahrwlereasing
risk of dating abuse perpetration through its psychopharmacological effectgnitive
function. Specifically, intoxication can intensify feelings of excitement@uriosity,
lead a person to overreact to perceived provocation, and decrease the salieneyhaitcue
aggressive behavior will have negative consequences (i.e., threat inhibitiory there
increasing risk of confrontation and violence (Phil and Hoaken, 2002). This model
implies that alcohol use increases risk of dating violence exclusively daerigne

frame when alcohol is exerting a pharmacological effect.



The indirect effects model posits that the causal relationship between ala®hol us
and dating violence is mediated by other variables such as relationship quality. F
example, several researchers have suggested that elevated alcohol userlotine
partners in a dating relationship leads to relationship dissatisfaction atel grequency
of interpersonal conflict and, in turn, to increased risk of dating violence peiqgetra
(Fagan & Browne, 1994; Fischer, et al., 2005; Quigley & Leonard, 2000; White & Chen,
2000). In contrast to the proximal effects model, which implies that alcohol use and
dating violence will be concurrently associated, the indirect effects mogkés that the
causal influence of alcohol use on dating violence may be studied over a longer time
window. That is, the indirect effects model suggests that elevated alcohol use daring on
time period may prospectively predict dating violence perpetration measae
subsequent time period.

Another version of the indirect effects model suggests that prior aggression,
including dating violence, may indirectly lead to subsequent alcohol use (White, Brick,
and Hansell, 1993). Mechanisms explaining this relationship (from prior aggression to
subsequent alcohol use) include the notions that: (i) involvement in aggression may lead
to delinquent peer affiliations and, in turn, to substance use (e.g., Fite, Colder, hochma
& Wells, 2007) and (ii) involvement in aggression may lead to alcohol use as a means for
coping with the negative social and emotional consequences of being abusive €tVhite
al., 1993).

Regardless of the specific mediating mechanism, indirect effects sriogsl/
that elevated alcohol use during one time period may lead to increased dagngeviat

a subsequent time period and/or vice-versa. Indeed, longitudinal studies of the



developmental associations between substance use and non-dating aggression have found
some evidence that elevated levels of substance use prospectively preestdadcr

aggression and vice versa, supporting the notion of a reciprocal relationship between the
two behaviors (Huang, White, Kosterman, Catalano & Hawkins, 2001; White, Loeber,
Stouthamer-Loeber, & Farrington, 1999).

A third conceptual model that has been posited to explain the link between
alcohol use and dating violence is the common cause model. This model suggests that
alcohol use and dating violence are linked because they share causal determinants. For
example, several risk factors have been found to predict both alcohol use and dating or
partner violence among adolescents and young adults including: peer aggoessi
antisocial behavior (e.g., Andrews, Foster, Capaldi & Hops, 2000; Fite, et al., 2007),
emotional distress (e.g., Wolfe, Wekerle, Scott, Straatman, & Grasley, P&gnn,

Flores, Pasch & Van Oss, 2005), and aspects of the family environment including poor
parenting practices (e.g., Hotton & Haans, 2004; Lavoie et al., 2001) and famiigtconfl
(e.q., Bray, Adams, Getz, & Baer, 2001; Ehrensatft et al., 2003).

The notion that alcohol use and dating violence share etiological origins is also
consistent with several theories of adolescent health risk behavior (e.genptmddhavior
theory, general deviance theory, primary socialization theory), tlggest that alcohol
use and dating violence perpetration are both manifestations of an underlying pyopensi
towards deviance. These theories identify numerous general causalinktesr(e.g.,
low social bonding, negative family environment) that can lead to involvement in a range

of problem behaviors, including substance use and aggression (see Jessor, Donovan &

10



Costa, 1991; Jessor & Jessor, 1977; Oetting & Donnermeyer, 1998; Osgood, Johnson,
O’Malley, & Bachman, 1988).
Soecifying the Relations between Dating Violence and Alcohol Use over Time

Taken together, the theoretical models reviewed above suggest there may be any
one of a number of pathways linking a set of repeated measures of dating abuse and
alcohol use over time. To clarify the nature of these pathways and to help map each
pathway onto the modeling framework used in the current study, we classify the
theoretical relationships between dating violence and alcohol use into two(tyfese-
specific relations and (ii) time-stable relations. Time-spea#liations comprise
associations between levels of alcohol use at a particular time point andbfedating
violence at a particular time point. Time-specific relations betweemtepeneasures of
alcohol use and dating violence are implied by both the proximal effects and indirect
effects models. The proximal effects model suggests that elevated levielshoi a
misuse at a given time-point will be concurrently associated withtel\@avels of
dating violence perpetration at that same time-point. Indirect effects sraugiest that
elevated alcohol use at a given time-point may prospectively predict datlagce
perpetration at a later time point and/or vice-versa.

In contrast to the time-specific relations suggested by the proximal anecindir
effects models, theories that view both alcohol use and dating violence as forms of
deviant behavior driven by common causes suggest that there may be an owerall tim
stable association between levels of alcohol use and levels of dating violenteever
That is, it follows from these theories that overall levels of and changes

propensity towards deviance will influence levels of involvement in both alcohol use and

11



dating violence over time, resulting in time-stable correlations betweemdt®elying
trajectories for both behaviors. These correlations are referred imasstable” because
they represent the overall associations between levels of and changes inwseadad
dating violence across the time period assessed. It also follows from thesgesttier
correlations between trajectories of alcohol use and dating violence wouléreed
once the influence of shared risk factors is accounted for.
The Current Study

The current study used an autoregressive latent trajectory modeling dpjoroac
examine both time-specific and time-stable relations between repeatedreseaf dating
violence and alcohol use using data from a multi-wave longitudinal study of eelales
boys and girls that spanned grades 8 through 12. Following from theories that view
alcohol use and dating aggression as manifestations of an underlying propevesitig to
deviant behavior, we examined the correlations between the underlying growth ggocess
governing trajectories of alcohol use and dating violence perpetration ovehtime
addition, based on the common-cause model, we examined relations between the two
behaviors both before and after controlling for baseline psychosocial risksfaaior
have been identified as contributors to both alcohol use and dating violence including:
family conflict, social bonding, emotional distress and peer aggression. Basexl on t
proximal and indirect effects models, we also simultaneously examined caon@urde
bidirectional prospective relations between the repeated measureshftvebavior.
Finally, because many studies suggest that dating violence perpetratsoprevalent for

girls as for boys (Foshee & Reyes, 2009), and that the etiological procssieg to

12



dating violence may differ for boys and girls (Foshee, et al., 2001; Foshee,ret al., i
press), we tested for sex differences in the pathways relating the twadoeltaer time.
Method

Participants

The sample for this study was drawn from a multi-wave cohort sequential
examination of adolescent health risk behaviors that spanned middle and high school
(National Institute on Drug Abuse, RO1DA16669, S. T. Ennett, PI; Centers for Disease
Control and Prevention, R49CCV423114, V. A. Foshee, PI). Dating violence was
assessed beginning when participants were inthé"8and 18 grades. As such, the
current study uses four waves of data starting when participants were 1) tHea8d
10" grades (wave one) and ending when participants were in thé",cand 13' grades
(wave four). Data were collected at six-month time intervals for teetfiree waves and
there was a one-year time interval between waves three and four. Padierpamt
enrolled in two public school systems located in two predominantly rural counties wit
higher proportions of African Americans than in the general United States (lh&u<e
Bureau, 2001).

At each assessment all enrolled students in the targeted grades wiabledoe
complete the survey in English and who were not in special education programs or out of
school due to long-term suspension were eligible for the study. Parents had the
opportunity to refuse consent for their child’s participation by returning sewirfiorm or
by calling a toll-free telephone number. Adolescent assent was obtained éren te
whose parents had consented immediately prior to the survey administrationd Traine

data collectors administered the questionnaires in student classrooms ontableas

13



occasions to reduce the effect of absenteeism on response rates. To maintain
confidentiality, teachers remained at their desks while students complegtidigures

and the students placed questionnaires in envelopes before returning them to the data
collectors. The Institutional Review Board for the School of Public Healtteat t
University of North Carolina at Chapel Hill approved the data collection pratocol

At wave one, 6% of parents refused consent, 6% of adolescents declined to
participate and 8% were absent on the days when data were collecteot&b0b2636
students completing a survey at wave one. The response rate, calculbgedrapdrtion
of adolescents who completed a survey out of those eligible for the survey at wawve 1 wa
79%. For this study, analyses excluded students who; (1) did not report their age or who
reported being out of the typical age range of 12-19 for the grades studi€d 2648), (2)

did not report their dating status or reported never dating across all of trensssss
(n=247, 9%) or (3) were missing data on the alcohol use or dating violence measures
across all waves of the study (n=67, 3%), yielding a sample size of 2272. Almost all
students participated in at least two waves of data collection (n=2127, 94%), with 75%
participating in 3 or more waves (n=1722).

Approximately half of the sample was male (47%) and the self-reported
race/ethnicity distribution was 49% White, 43% Black and 5% other race/eyhnicit
Approximately 29% of participants reported that the highest education dttairesther
parent was high school or less across all waves of the study. At wave 1, preedlanyg
alcohol use in the past three months was 28% and prevalence of any physical dating

violence perpetration in the past three months was 18%.
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Measures

Measures included the two outcomes of interest, alcohol use and dating violence
perpetration as well as psychosocial and demographic covariates. The ahtbtatiag
violence measures were collected at all waves. Measures of the psyahoseariates
(family conflict, emotional distress, social bonding and peer aggressaya)drawn
from the baseline assessment to be consistent with the common cause model, which
views these variables as precursors to alcohol use and dating violence.

Alcohol use. Alcohol use was measured as a composite of frequency, quantity and
heavy use. For all measures, alcoholic beverages were defined as inbkeglingine,
wine coolers and liquor and a “drink” was defined as a glass of wine, a can d beer,
bottle or can of wine cooler, a shot glass of liquor or a mixed drink. The frequency item
assessed the number of days that the adolescent had one or more drinks of alcohol in the
past three months with six response categories ranging from 0 days to 20 wihays.or
The quantity item assessed how many drinks the adolescent usually consumed on a
typical drinking occasion in the past three months with six response casegomgng
from less than one drink to five or more drinks. Heavy alcohol use was assessed by five
items asking adolescents how many times they had: 3 or 4 drinks in a row, 5 or more
drinks in a row, gotten drunk or very high from drinking alcohol, drunk alcohol while
alone or been hung over. Each item had five response categories that ranged from 0 to 10
or more times in the past 3 months. The heavy use items were averaged ta stafte
and then the frequency, quantity and heavy use measures were standardized att summ

to create a composite measure of alcohol use at each wave (average Cronb®d)'s
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Physical dating violence perpetration. Dating violence perpetration was measured
each wave using a short version of the Safe Dates Physical Perpetrato(F8shee, et
al., 1996). Adolescents were asked, “During the past 3 months, how many times did you
do each of the following things to someone you were dating or on a date with? Don’t
count it if you did it in self-defense or play.” Six behavioral items weredistlapped
or scratched them,” “physically twisted their arm or bent back thejefs)” “pushed,
grabbed, shoved, or kicked them,” “hit them with your fists or with something eldg har
“beat them up,” and “assaulted them with a knife or a gun.” Each item had five response
categories ranging from 0 to 10 times or more in the past three months. Respeses w
summed across items to create a physical dating violence perpetrakiomeaaure
(average Cronbach’s alpha=.93).

Psychosocial covariates. We measuregeer aggression using six items that
assessed how many times in the past three months the respondent had pushed, slapped or
kicked someone, physically twisted someone’s arm or bent back their fingers, hit
someone with their fist or something else hard, beat someone up or assaulted someone
with a knife or gun. Adolescents were specifically asked to exclude actheldtad
perpetrated against a date. Scores were averaged across the items tocnegiesite
scale of adolescent physical aggression (Cronbach!87).

Family conflict was assessed by three items from Bloom’s (1985) self-report
measure of family functioning. Adolescents were asked how strongly thesdamre
disagreed with the following three items when thinking about their familynlifiee past
three months: we fight a lot in our family, family members sometimeogaigy they

throw things and family members sometimes hit each other. Response opti@us rang
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from strongly agree (4) to strongly disagree (0). Iltems were avktageeate a measure
of baseline exposure to family conflict (Cronbaain’s.87).

Emotional distress was measured as a composite of three scales assessing anger,
anxiety and depression in the past three months. Anger was assessed byrhkree ite
drawn from the revised Multiple Affective Adjective Checklist (MAACL-fRat asked
adolescents how often they felt mad, angry or furious in the past three months
(Zuckerman & Lubin, 1985). Four response categories ranged from never or alusost ne
to almost always. Anxiety was measured using a shortened version of the Revised
Children’s Manifest Anxiety scale (Reynolds & Richmond, 1979) and depression was
measured using three items from the Short Mood and Feelings Questionnairel(Angol
Costello, & Messer, 1995). Both anxiety and depression were assessed byngresent
adolescents with a list of statements describing how they may havetfedt past three
months. The statements listed seven symptoms of anxiety (e.g., |Kelh sy stomach)
and three symptoms of depression (e.g., | did everything wrong). Each item had five
response categories that ranged from strongly disagree to stronglylsagnsewere
averaged to create a scale score for each construct. Cronbach’s alphsatisf@ctory
for each of the individual subscales<.88 for angerq =.88 for anxietyp = .92 for
depression) and subscale scores were significantly correlated (p<.00kctoredations).

A composite measure of emotional distress was created by standarddisneaaging
subscale scores.

Social bonding was operationalized to be consistent with Hirschi's (1969) social
control theory (SCT). According to this theory social bonds play a key role inidgterr

antisocial behavior by encouraging conformity to conventional values anaiestit
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Following the definition of social bonding suggested by SCT, degree of social bonding
was assessed as a composite of teen’s endorsement of conventional belisment

to pro-social values, and degree of religiosity. Endorsement of convention#d belge
measured by asking adolescents how strongly they agreed or disagredxd iotlotving
statements; it is good to be honest, people should not cheat on tests and, in general, police
deserve respect. Commitment to pro-social values was measured byngdsessi
important or unimportant adolescents felt it is to: finish high school, go to collegeaha
happy family life and have a close group of friends. Degree of religioasgyassessed by
three items assessing frequency of religious service attendance, timamop of religion

to the adolescent and the extent to which religious beliefs influence the adtkesc
actions. Items were averaged to create a scale score for eachaostynbach’s alphas
for each of the individual scales were acceptaixe/@3 for prosocial values= .74 for
conventional beliefsy= .76 for religiosity), and subscale scores were significantly
correlated (p<.001 for all correlations). A composite measure of social bondsng wa
created by standardizing and averaging subscale scores.

Demographic covariates. Sex was coded such that the reference group was
female. Race/ethnicity was based on the adolescent’s modal responselba@ngssaof
assessment and dummy coded to include White (reference group), Black, and other
race/ethnicity (including Latinos). Parent education ranged fromHasshigh school (0)
to graduate school or more (3) and was measured as the highest educatiahlattaine
either parent across all waves. Family structure (two parent vs. other) andragaso
examined as a potential control variables but were not found to be significantly

associated with trajectories of alcohol use or dating violence and theiianciughe
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models did not change the pattern of findings, therefore neither family structuagenor
are included in the analyses reported below.
Missing Data

All analyses for this study used maximum likelihood estimation techniques which
make use of all available information in the data and may be used under the assumption
that data are missing at random (MAR). For this study, missing data on the cuitifome
interest, alcohol use and dating violence, are considered missing at random if the
probability of missingness on the outcome variable is not dependent on the value of the
outcome variable after adjusting for observed covariates in the analyses nitere is
no empirical means through which the MAR assumption can be tested because the value
of the outcome variable cannot be determined for the assessments where that variabl
was missing. Nonetheless, we did examine patterns of missing data bingsbess
associations between study drop-out (coded as “1” for adolescents who did regigiarti
in the study at one or more waves and “0” for adolescents who participatétbur al
waves), demographic covariates and observed scores on alcohol use and dating violence
at baseline. Adolescents who were missing data at one or more waves wéoastini
more likely to be male, Black or of other race/ethnicity, have parents with lower
education and report higher levels of baseline alcohol use and dating violence
perpetration compared with those who participated in all waves. However, in matavar
models of drop-out, the associations between drop-out and baseline alcohol use and
between drop-out and baseline dating violence were not significant (p>.20), after

adjusting for the effects of sex, parent education and race/ethnicity. diredgses
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suggest that study drop-out was not related to baseline levels of alcohol userand dati
violence after adjusting for the effects of demographic covariates.
Analytic Approach

The overarching goal of this study was to examine several different noddieés
interrelations between dating violence and alcohol use over time. To fully exptbrefea
the theoretical relationships between the two behaviors within the sameanalyti
framework we used an autoregressive latent curve (ALT) modeling approaen(ibre
detailed description of ALT models, see Bollen & Curran, 2004; Curran & Bollen, 2001).
The ALT modeling approach presupposes that the two outcomes of interest (dating
violence and alcohol use in this case) are each governed by separate dewalopme
processes. These developmental processes are modeled through theesifreaparate
latent curve models for each outcome. Latent curve models assume that thexlrepeat
observations over time of a given behavior (such as alcohol use or dating violence) were
generated by an unobserved underlying trajectory unique to each individual (Curran and
Willoughby, 2003). Parameters (i.e. means and variances) describing the unolmerved (
“latent”) factors that govern the underlying alcohol use and dating viotesjeetories
are empirically inferred from the observed repeated measures.

After determining the best-fitting unconditional latent curve model for each
behavior, relationships between the repeated measures for the two outcomes k@ mode
at two different levels. First, the latent factors that govern the develodrrajgatories
for each outcome are allowed to covary. These covariances representédesshiale
associations between alcohol use and dating violence over time (implied by therwom

cause model). Second, the time-specific repeated measures for eacleareoeatated
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both cross-sectionally (by allowing the alcohol use and dating violenceiresas
correlate within each time-point) and prospectively (by estimating-dagged pathways
between the repeated measures for each construct). In the context oféhestudy, the
cross-sectional associations are implied by the proximal effectd,randethe cross-
lagged associations are implied by the indirect effects models.

Curran and Bollen (2001) observe that, by allowing for the simultaneous
estimation of both time-stable and time-specific relations between two cegctime
ALT model combines the strengths of two common analytic approaches to tbigcalati
analysis of panel data, the autoregressive model and the random coefficients growt
curve model. Furthermore, the ALT model enables one to avoid biases that can be
associated with using either an autoregressive or growth modeling app@aeivben
theory suggests the potential for both time-stable and time-specifionsléttween two
behaviors (Curran & Bolen, 2001).

Analyses for this study proceeded in several phases. First, to take advantage of t
cohort sequential design of this study, data were reorganized such that thieyghde
the child was used as the primary metric of time rather than wave of asaésEnis
allowed for trajectories to be continuously modeled across grades eight throlygh twe
Information was available across eight discrete data points: grat€r8-i&/8), grade 8
spring (N=663), grade 9 fall (h=1317), grade 9 spring (n=667), grade 10 fall (n= 1814),
grade 10 spring (n=586), grade 11 fall (n=1037) and grade 12 fall (n=426).

We examined potential cohort differences in growth patterns using the multiple-
group method proposed by Duncan and Duncan (1994) and found no evidence of cohort

differences in the latent trajectories for either of our outcomes. We alsureed
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potential biases in our models due to the fact that data were collected from students
nested within schools. Nesting of the alcohol use and dating violence outcomes within
schools was assessed at each wave. There were negligible design(Bt#dt) and
non-significant intraclass correlations (ICC) for both outcomes acrossadis (for both
outcomes the average ICC was <.01 and the average DEFF was < 2.00). Furthermore
adjusting for nesting had no effect on the latent curve factor means or earfaneither
outcome. As such, the models reported below do not account for this nested structure,
but are likely not biased by this omission.

In the first phase of analysis, flat, linear, quadratic and completely mear i
“free-loading” models (for a description of “free-loading” models see Baled Curran,
2006) were estimated and compared to identify the functional form of the latenh growt
curve that best fit the repeated measures for alcohol use and for datimgezidthin
each functional form, chi-square difference tests of nested models were perform
identify the optimal structure for the growth factor variances and for the résidua
variances of the repeated measures. The best-fitting model wasdbksxte on the
criteria of parsimony, component and overall fit.

After identifying the best fitting latent curve model for each outcome, we
examined the relations between the underlying growth processes for alaholdus
dating violence using a multivariate growth model. Specifically, the mrilditeagrowth
model linked the latent curves for alcohol use and dating violence through theiestimat
of time-stable covariances among the latent factors for each outcome. Residua
covariances were also allowed to correlate across behaviors and to vatiynevés

noted earlier, time-stable covariances between the latent facars@ied by theories
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that suggest that dating violence and alcohol use are both manifestations of aifgropens
towards deviance driven by common causes and residual covariances dendfarhe wi

time associations between alcohol use and dating violence implied by the proxima

effects model. Demographic and baseline psychosocial controls (common caerses) w
incorporated into the multivariate growth model by regressing each devani@ach of

the latent growth factors for each outcome. Covariance parameter estiastes

compared across the unconditional and conditional models to assess whether and how the
addition of the covariates affected the strength of the relationships betwekal alse

and dating violence.

Next, we specified an autoregressive latent trajectory model by addssg ¢
lagged prospective pathways between the repeated measures for alcohol usegnd da
violence to the multivariate growth model. As previously noted, in the context of the
current study, the lagged effects reflect the reciprocal prospectiveatsstwcbetween
alcohol use and dating violence implied by the indirect effects models. A migjtqoie
approach was then used to determine if the parameter estimates retatiug th
behaviors differed for boys and girls.

All analyses for this study were conducted using M-Plus version 5.1 (Muthén and
Muthén, 2007). The repeated measures for alcohol use and dating violence perpetration
were logged and all models were fit using the maximum likelihood robustagstito
adjust for non-normality in the distributions of the outcomes. Nested models were
compared using the Satorra-Bentler scaled chi-square differen¢8atstra, 2000).

Overall model fit was assessed using the comparative fit index (CFRefFuewis

Index (TLI) and the root mean square error of approximation (RMSEA) and its 90%
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confidence interval (for a review of these fit indices see Bollen & Curran, 2006). T
RMSEA score was subtracted from 1 to put it on the same metric as the otindicési
Good model fit was indicated where levels on these indices were greater than 0.95.
Results

Table 1 provides the means, standard deviations and correlations of the repeated
measures of alcohol use and dating violence for each cohort. Adolescent alcomol use a
dating violence perpetration were moderately correlated both within and aadss g
levels, with the strongest inter-behavior correlations occurring in the spragrgad 8
(r=.44, p<.001) and the spring of grade 10 (r=.34, p<.001). Consistent with expectations
based on previous research (e.g., Foshee, et al., 2005; Foshee, et al., 2009), averaging
across cohorts, observed means for dating violence generally increased eugy tintil
the spring of grade 10 and then decreased thereafter. Observed means for adcohol us
increased across each grade level, but increases were smaller inrthpetigdevels as
compared to the earlier grade levels.
Univariate Latent Curve Models for Alcohol Use and Dating Violence

Alcohol use. The best fitting model for alcohol use was a quadratic model with the
variance of the quadratic factor constrained to zero and heteroscedaaticevaver
time for the repeated measures. This model fit very we{lL8)= 38.36, p=.004;
CFI=0.97; TLI=0.97; 1-RMSEA=0.98); parameter estimates are provided in column 1 of
Table 2. The estimated means for the latent factors indicate that the mptiettiimean
trajectory for the sample was characterized by an initial alcohokose sf 0.30
(p<.001), a significant positive linear growth component (b=0.17, p<.001), and a

significant negative quadratic component (b=-0.02, p<.01). Taken together, thdise res
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reflect that the average developmental trajectory of adolescent alcohglins®asing
over time and that the magnitude of change decreases at later gradeg. Jitaglh of
Figure 1 presents the model-implied curve, which bends downwards as grade-level
increases due to the negative effect of the quadratic growth factor.

In addition to these significant fixed effects, the latent factor variasiceates
for the model indicate that there was substantial individual variability ilihetvels of
alcohol use (b=0.24, p<.001), but not in rates of change in alcohol use over time. We also
note that, although estimates of the slope factor variance and intercepteslaparnce
were not significant, constraining the slope factor variance and intesiogat-covariance
to zero led to a significant decrement in modelxﬁ(2)212.06, p<.01), therefore these
parameters were retained in the model. Estimates of residual variancedpdahted
measures of alcohol use (variability in alcohol use not explained by gratjeNeve
significantly different from zero across all grade levels (sd#€l2 column 1).

Dating violence. The best fitting model for dating violence was a quadratic model
with slope and quadratic factor variances constrained to zero and heteroscediastce
over time. This model also fit the data very WQ?I(62)264.41, p=.001; CFI=0.96;
TLI=0.96; 1-RMSEA=0.98); parameter estimates are provided in column 2 of Table 2.
The estimated means of the latent factors indicate that the model-impked w
characterized by an initial perpetration score of 0.19 units (p<.001), a signdasitive
linear growth component (b=0.07, p<.001), and a significant negative quadratic
component (b=-0.02, p<.001). The bottom graph of Figure 1 graphically depicts the
model-implied mean curve, which peaks in grade 10 and then decreases through grades

11 and 12. The variance estimate for the latent intercept factor further supgestwas
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substantial variability in initial levels of dating violence perpetration (b%(%.001).
However, slope and quadratic variances were constrained to zero becausesfiimat
these parameters were negligible and non-significant, and constrainingpé&eusd
guadratic variances and covariances to zero did not significantly affect model fit
(¥*(5)=5.35, p=.63). Estimates of residual variance in the repeated measures of dating
violence perpetration (variability in dating violence not explained by dead) were
significant across all grades (see Table 2, column 2).
Multivariate Growth Model

To assess relations between the growth processes governing alcohol use and
dating violence a multivariate growth model was specified in which covariareres
estimated between the latent growth factors for each outcome (see Eig8pecifically,
cross-behavior covariances were estimated between the intercep factach
behavior and between the intercept factor for dating violence and the slopedactor f
alcohol use. Because the univariate models found negligible variance in the dating
violence slope factor and in the quadratic factors for both outcomes, covariancestwere
estimated with these latent factors. Residual variances were allowedeiateoacross
behaviors and were allowed to vary over time.

The unconditional multivariate growth model fit the data maé(l](16)2186,
p<.001; CFI=0.96; TLI=0.95; 1-RMSEA=0.98) and is presented in Figure 2. The latent
intercept factors for alcohol use and dating violence were strongly positveklated
(r=.39, p<.001), suggesting that, on average, individuals who reported higher levels of
alcohol use also reported higher levels of dating violence across all gragesnding

is consistent with theories that suggest that the two behaviors are both mizoniestaa
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general propensity towards deviant behavior. Estimates of the covarianeehéhe

dating violence intercept and alcohol use slope (b=-0.01, p=.12) and between the alcohol
use intercept and alcohol use slope (b=0.004, p=.76) were small and not statistically
significant, indicating that neither initial levels of dating violence nor irgels of

alcohol use were significantly associated with individual differencedes od change in
alcohol use. Consistent with the proximal effects model, within time-pointiagsas

(i.e. residual covariances) between the repeated measures for eacbrhvedize

generally positive and statistically significant across nearlgratie levels (grade 11 was

the only exception).

Multivariate growth model with demographic and psychosocial controls. Each
demographic (race, sex, and parent education) and baseline psychosocalcgaffidt,
social bonding, peer aggression and emotional distress) covariate was ctegresibef
the latent curve factors for alcohol use and dating violence. Two modelsstierated,
one with just the demographic controls and one with both the demographic and
psychosocial controls. Correlations between the latent intercepts for alsehahd
dating violence and within time-point concurrent relations were examined for eac
model. In addition, the amount of variance explained in the latent intercepts for alcohol
use and dating violence was examined for each model using an r-square measure.

Fit statistics, r-square measures for the latent intercepts, andrdiaada
parameter estimates, which denote the estimated correlations betweajettertes for
alcohol use and dating violence and between the repeated measures at eachefyrade le
are presented in Table 3 for the conditional multivariate growth models. Consigtent

the common cause model, inclusion of the psychosocial controls led to a substantial
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decrease in the strength of the correlation between the dating violencecad ase
intercepts from r=.41 (p<.001) to r=.24 (p<.01). Furthermore, consistent with the
proximal effects model, residual correlations between the repeated mdastineswo
behaviors remained significant and positive across nearly all grade I&eels a
incorporation of both sets of covariates (grade 11 was again the only exception).
Inclusion of the demographic covariates explained a small but significant amount of
individual variability in the dating violence intercept§£r09, p<.001), but did not
explain a significant amount of variance in the alcohol use intercépt8X p=.25). In
contrast, inclusion of the psychosocial covariates led to a substantial inordase
amount of variance explained in both the dating violerfaaqrement=.32) and alcohol
use (fincrement=.24) intercepts.

The effects of the demographic covariates on the latent curve factorsdbolal
use and dating violence were generally consistent with expectations baseat on pri
research. Sex was not related to initial levels of alcohol use but was sigtyfregated
to initial levels of dating violence such that females reported higher iritield of
perpetration than boys (p<.001). Race was significantly related to inites lef both
outcomes but in the opposite direction such that Blacks repgudgkeet initial levels of
dating violence than Whites (p<.001), whereas they reptovesi initial levels of
alcohol use than Whites (p=.03). Higher levels of parent education were negatively
associated with initial increases in dating violence perpetration (p=.03yebainot
associated with trajectories of alcohol use.

The pattern of psychosocial covariate effects on alcohol use and dating violence

was also consistent with expectations based on prior research. Highgolehashily
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conflict and peer aggression and lower levels of social bonding were each sigiyifica
positively associated with initial levels of dating violence (p=.02 for lfaoanflict,
p=.001 for bonding, p<.001 for peer aggression) and alcohol use (p=.03 for family
conflict, p<.001 for bonding and peer aggression). Emotional distress was not elated t
trajectory intercepts, but was significantly positively related tefasttial increases in
both behaviors (p=.04 for dating violence and alcohol use).
Autoregressive Latent Trajectory (ALT) Model

The ALT model built on the multivariate growth model described above by
adding prospective cross-lagged pathways between the repeated measucehdbusé
and dating violence. At baseline an unconditional multivariate growth model was
specified as described previously. Next, prospective pathways were addeaddotiwl
use to dating violence, which did not lead to a significant improvement in model fit
(¥*(7)=11.01, p=.16). Next, prospective pathways from dating violence to alcohol use
were added, which again did not lead to a significant improvement in model fit
(¥*(7)=9.39, p=.23). Parameter estimates for cross-lagged pathways werelgeneral
positive, but not statistically significant. Contrary to expectations based ordttrext
effects model, these results suggest that alcohol use does not prospectivelylptiedjc
violence or vice-versa after controlling for associations between their vinder|
trajectories and concurrent associations between the repeated measeeeh fwehavior.

Multiple group ALT model. A multiple group framework was used to examine sex
differences in the ALT model parameter estimates. Parameteaéssi were first
allowed to vary across groups (i.e., parameter estimates were allmauigrn for boys

and girls), and then sets of parameter estimates were systematceityained to be
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equal for boys and girls in the following order; latent factor means, crggsda
pathways, latent factor variances and covariances, latent factiwralegariances and
covariances. Multi-parameter Wald tests were used to test each setliy equa
constraints. If the multi-parameter Wald test was significanaai05, it indicated that
one or more of the parameter estimates in the set differed signifitanitigys and girls.
Individual Wald tests were then performed to determine which of the parsnaitered
significantly across groups. If a Wald test of a parameter constraset of constraints
was not significant, the parameter or parameter set was constrainesgrefoeeding to
the next test.

Several of the dating violence and alcohol use latent factor means and variances
differed for boys and girls. Girls reported higher initial levels of and staeeitiel
increases in dating violence compared to boys. In addition, there was grdatieuil
variability in girls’ initial levels of dating violence as compared to bdysere were no
sex differences in initial levels of alcohol use; however boys reported steijadr
increases in alcohol use compared to girls. Individual variability in initr@l$eof and
rates of change in alcohol use did not vary by sex. Most importantly, all ofdltet@éts
for sex differences in the pathways relating alcohol use and dating viglenceross-
lags, latent factor covariances, residual covariances) were notcagtiindicating that
associationgetween the two behaviors did not differ for boys and girls.

Discussion
This study examined several different theoretical models of thedlaons

between alcohol use and dating violence over time. Consistent with the notion that

! Wald tests were used to test for sex differencstead of nested chi-square difference tests beameis
could not obtain a robust chi-square and scalingpfarom the multiple-group model due to low
covariance coverage.
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alcohol use and dating violence are both manifestations of a general properaitistow
deviance driven by common causes, findings suggest that, on average, adoldszents w
reported higher levels of alcohol use also reported higher levels of dating gialenoss

all grade levels (i.e. trajectory intercepts were significantlyetated). Moreover, this
time-stable association was substantially reduced after taking irdorddbe influence

of baseline psychosocial risk factors that are posited to be common causes of both
behaviors. Consistent with the proximal effects model, even after accountihg fane-
stable association between trajectories of alcohol use and dating vialkehaften

adjusting for demographic and psychosocial covariates, within time-point camslati
between alcohol use and dating violence were of moderate size and wereahatist
significant across nearly all grade levels, with the highest coam$aoccurring in the
spring of grades 8 (r=.42) and 10 (r=.36). However, contrary to expectations based on the
indirect effects model, no evidence was found for a prospective relationshipriiamm
alcohol use to subsequent dating violence or vice-versa. Furthermore, findings sugges
that while trajectories of alcohol use and dating violence differ for baygias, time-
stable and time-specific relatiobetween the trajectories and repeated measures for the
two behaviors do not vary by sex. Each of these findings will be discussed in turn.

The finding that overall levels of alcohol use and dating violence are linked is
consistent with theories that view aggression and substance use as ntimm$estan
underlying tendency towards deviance (Jessor, et. al, 1991; Osgood, et al., 1988). It
follows from these theories that individuals with a greater (or lesser) prypensards
deviant behavior would tend to report greater (or lesser) levels of involvement in both

alcohol use and dating violence perpetration across all of the grade levels wedisses
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We also found that associations between the latent trajectories for éastobevere
substantially reduced when baseline psychosocial risk factors positedamir®c
causes of both behaviors were included in the model (from r=.42 in the demographics
only model to r=.24 in the psychosocial covariates model). This result is also @ansist
with the aforementioned theories and with the common cause model of the relationship
between alcohol use and dating violence, which suggests that associations tietwee
two behaviors are driven by shared causal determinants.

The finding that elevated levels of alcohol use were significantly conclyrrent
associated with elevated levels of dating violence perpetration withity aagrade-
levels assessed (grade 11 was the only exception) is consistent with theapedants
model, which posits that alcohol intoxication increases risk of dating violence
perpetration through its acute psychopharmacological effects. That is, based on the
proximal effects model one would expect to see concurrent (i.e. within time-point)
associations between the behaviors, reflecting the effects of higheralsehadl use (a
marker for intoxication) in that time period on levels of dating violence in that Same
period. Furthermore, consistent with our findings, the proximal effects mmogkés that
these unique time-specific associations will persist after accouwntimglations between
the underlying trajectories for each behavior and after adjusting for stzargal c
determinants that predict both behaviors.

This study did not find evidence of cross-lagged prospective effects from alcohol
use to dating violence or vice versa, using a six-month window between the figst thre
waves of data collections and a one-year window between waves three and four. Cross-

lagged effects were examined based on indirect effects models, which shgpdst

32



causal relationship between alcohol use and dating violence may be bidirectional and is
mediated by other psychosocial variables (such as relationship qualityheasibte

elevated alcohol use at one time point may prospectively predict datingogde

another time-point and vice-versa. We posit three alternative explanations leokioé
cross-lagged effects. First, the six-month gap between assessmetiavadgen too

long a time-window for studying the indirect effects of alcohol use on datingnael

(and vice-versa), particularly given that adolescent dating relationskigs@wvn to be
sporadic and short-term (Furman & Shaffer, 2003).

Second, the indirect effects model may only apply to adolescents who are
involved in severe forms of alcohol use and/or partner aggression. For example,
relationship quality may be only affected by alcohol use and, in turn, lead to dating
violence, when one or both dating partners are involved in serious alcohol misuse/abuse.
Conversely, dating violence may only lead to emotional distress and, in turn, to alcohol
use, amongst adolescents who are involved in severe levels or forms of perpetrati

Third, indirect effects models of the relationship between alcohol use and dating
violence may simply not apply in adolescent populations. Florsheim and Moore (2008)
note that the relationship between substance use and interpersonal procesit#ermay
for adolescent couples as compared to adult couples. The authors observe that adolescent
dating couples may be less likely than adult couples to view substance use (including
alcohol use) as a problem, possibly because they have yet to experience sgatus ne
consequences of long-term misuse. In addition, because adolescent relatiorships ar
generally characterized by lower levels of commitment, interdepeaderd stability

than adult relationships, the association between individual level problems (such as
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alcohol use) and couple-level problems (such as disagreements and conflict) may be
weaker for adolescent couples than for adult couples (Florsheim & Moore, 2008).

Finally, we note that the findings from this study suggest that associations
between alcohol use and dating violence perpetration are similar forrgirklgogs. This
finding is largely consistent with studies of adult partner violence, which bawe a
significant association between alcohol use and both male-to-female aald-termale
partner aggression (Foran & O’leary, 2008). Accordingly, prevention effortsablats
prevent alcohol-related dating violence should address perpetration by bothmdales a
females.
Limitations and Future Directions

There are several important limitations of the current study that should loe note
First, the current study was not designed to directly test the proxireatsefiodel
because the temporal precedence of alcohol use in episodes of dating violence could not
be determined. At each wave, measures assessed levels of alcohol usengnd dati
violence perpetration in the past three months. Therefore, although we posit that the
concurrent associations between alcohol use and dating violence within eaclegebde |
are likely reflective of a proximal effect of alcohol use on dating violethee
associations may also be due to indirect effects of alcohol use on dating v{elledcs
vice-versa) or to third variables that were not controlled for in the analysis.

To better establish temporal ordering, future studies of adolescent alcelaridis
dating violence should take advantage of innovative new methods, including ecological
momentary assessment methods or daily diary studies, which enable tsenasses$

proximal relationships between the two behaviors over short time-periods (&sg., Fa
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Stewart, 2003; Hussong, Hicks, Levy, & Curran, 2001). These types of studies can
examine the day-to-day relationships between alcohol use and dating violence
perpetration and can be sensitive to appropriate time windows for determiningitige tim

of effects. For example, these types of studies can assess whether thedadics) of

violence are higher on days of alcohol use compared to days of abstinence (as predicted
by the proximal effects model), and also can potentially assess whethie tie &

elevated alcohol use on dating violence perpetration (or vice-versa) alsoaarinto
subsequent days or weeks as predicted by indirect effects models. In additiotypbese

of studies can assess the consequences of drinking on potential mediators of the
relationship between alcohol use and aggression such as relationship communication and
conflicts (e.qg., Fischer, et al., 2005).

Second, while this study focused on examining the linkages between alcohol use
and dating violence over time, theories and research suggest that alcohol use may be
related to dating violence in some contexts or circumstances but not in others (Fal
Stewart, Leonard, & Birchler, 2005; Klosterman & Fals-Stewart, 2006). Futidiest
should therefore examine individual, relationship, and contextual factors that may
contribute to moderate relations between the two behaviors.

Conclusions

This study makes an original and important contribution to the dating violence
literature. As far as we know, it is the first study to explicitly exsnthe interrelations
between repeated measures of adolescent dating violence and alcohol use, and findings
provide novel information about how these behaviors are related during adolesgence. B

using an ALT modeling approach we were able to examine both time-stable end tim

35



specific relations between repeated measures of the two behaviors ovethisne. T
approach provided for a conservative statistical test of study hypothesesd®deach of
the theoretical relationships was examined simultaneously within the sadsdimg
framework, strengthening our confidence in the findings (Curran & Bollen, 2001).

The results of this study support the argument that alcohol use and dating violence
perpetration are linked in part because they share common risk factors. Fierardipn
science perspective this finding underscores the importance of early mitengehat
target causal determinants of multiple risk behaviors. Early interventidngsrévent or
reduce family conflict, peer aggression, emotional distress and/or insaaakebonding
may lead to decreased levels of both alcohol use and dating violence perpetration during
adolescence.

Findings also support the notion that alcohol use and dating violence share a
unique concurrent relationship even after controlling for shared precursors. This
relationship could reflect the acute effects of alcohol intoxication ongdakinse
perpetration; however more research is needed to understand the causal mechanisms
underlying this relationship in order to inform the design of effective preventive

programs.
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Table 1: Alcohol Use and Dating Violence Perpetration Correlabigridrade-level and Cohort

Cohort 1 (n=778)

Outcome Grade 1. 2. 3 4, 5. 6 7 8.
1. Alcohol use 8 -
2. Alcohol use 8.5 0.51 -
3. Alcohol use 9 0.42 0.39 --
4 Alcohol use 10 0.37 0.41 0.48 -
5. Dating violence 8 0.32 0.17 0.11 o.08 -
6. Dating violence 8.5 0.22 044 0.13 011 0.39 -
7. Dating violence 9 0.18 0.20 0.25 001 0.33 045 -
8. Dating violence 10 0.11 0.14 0.12 009 0.31 0.36 041 -
M 029 033 046 054 020 023 0.22 0.28
D 0.61 065 076 080 052 063 060 0.62
Cohort 2 (n=777)

Outcome Grade 1. 2. 3 4, 5. 6. 7 8.
1. Alcohol use 9 --
2. Alcohol use 9.5 0.54 -
3. Alcohol use 10 0.44 0.47 --
4  Alcohol use 11 0.33 0.46 047 -
5. Dating violence 9 0.27 0.09 0.13 0.10 -
6. Dating violence 9.5 0.24 026 0.22 0.23 0.49 -
7. Dating violence 10 0.13 012 025 023 025 041 -
8. Dating violence 11 0.18 0.13 0.13 010 0.42 0.49 0.40 -
M 050 051 058 060 025 0.27 023 0.26
D 078 0.79 082 081 059 065 064 0.60
Cohort 3 (n=717)

Outcome Grade 1. 2. 3 4, 5. 6. 7 8.
1. Alcohol use 10 --
2. Alcohol use 105 0.50 --
3. Alcohol use 11 0.50 0.49 -
4 Alcohol use 12 0.38 0.43 0.45 -
5. Dating violence 10 0.14 0.11 0.10 -0.04 -
6. Dating violence 105 012 0.34 021 0.13 0.39 --
7. Dating violence 11 002 0.12 0.15 011 031 0.37 -
8. Dating violence 12 -004 -001 -005 005 031 0.39 0.36 -
M 058 064 073 070 0.24 029 023 0.19
D 0.82 087 088 086 058 070 059 0.50

Note: All correlations were significant at p<.05 except for coeffits that are italicized.
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Table 2. Parameter Estimates (Robust Standard Errors) and Fit ffoditesonditional Latent

Curve Models of Alcohol Use and Dating Violence

Parameter Alcohol Use Dating Violence
Latent Factor Means

Intercept 0.30 (.02)*** 0.19 (.02)**=*
Slope 0.17 (.02)*** 0.07 (.02)***
Quadratic -0.02 (.006)** -0.02 (.01)**

Latent Factor Variances

Intercept 0.24 (.03)*** 0.14 (.01)***
Slope 0.01 (.01) -
gereenandSove 004 (02) :

Residual Variances
Grade 8 0.16 (.03)** 0.16 (.03)***
Grade 8.5 0.22 (.03)*** 0.24 (.05)***
Grade 9 0.34 (.03)*** 0.21 (.03)***
Grade 9.5 0.30 (.03)*** 0.24 (.05)***
Grade 10 0.36 (.02)*** 0.25 (.03)***
Grade 10.5 0.40 (.04)*** 0.32 (.07)***
Grade 11 0.37 (.03)*** 0.21 (.03)***
Grade 12 0.41 (.05)*** 0.14 (.04)***

Fit indices
X2 (DF) 38.36 (18), p=.004 23.45 (20), p=.27
CFI, TLI 0.97; 0.97 0.98; 0.99
1-RMSEA (90% CI) 0.98 (0.97-0.99) 0.99 (0.98-1.00

Note: Quadratic factor variances and the variance of the datirgneeklope factor were
constrained to zero.
*p<.05, **p<.01, **p<.001
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Table 3. Parameter Estimates (Robust Standard Errors) and Fit fodiGesditional

Multivariate Growth Models of Alcohol Use and Dating Violence

Model 3:

Model 2: Demographic Demographic and

Parameter or pathway

Controls Psychosocial Controls
Latent growth factor correlations
DV intercept with AL intercept 0.41 (.07)*= 0.24 (.08)**
DV intercept with AL slope -0.08 (.15) 0.04 (.16)
AL intercept with AL slope 0.06 (.31) 0.18 (.38)
Residual correlations
Grade 8 0.29 (.10)*** 0.20 (.09)*
Grade 8.5 0.41 (.08)*** 0.42 (.08)***
Grade 9 0.22 (.06)*** 0.18 (.06)**
Grade 9.5 0.18 (.09)* 0.18 (.09)*
Grade 10 0.11 (.05)* 0.11 (.04)*
Grade 10.5 0.36 (.07)*** 0.36 (.06)***
Grade 11 0.02 (.06) 0.03 (.06)
Grade 12 0.20 (.09)* 0.21 (.09)*
I nter cept factor r-square
Alcohol use 0.02 (.01) 0.25 (.05)***
Dating violence 0.09 (.03)*** 0.41 (.06)***
Fit Indices
X2 (DF) 168.20 (108)*** 210.63 (148)**=
CFI; TLI 0.97; 0.96 0.97; 0.96
1-RMSEA (90% CI) 0.98 (0.98,0.99) 0.99 (0.98, 0.99)

Note: AL=Alcohol Use, DV=Dating Violence. Each covariate was rege®sn all of the latent
curve factors for each behavior. Demographic covariates were sexgma@arent education;
psychosocial covariates were family conflict, peer violence, socialtgadd emotional
distress. The intercept factor r-square denotes the amountaric@explained in the latent
intercepts for each behavior by the covariates in the model.

*p<.05, **p<.01, **p<.001
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Figure 1. Mean Trajectories for Alcohol Use and Dating Violence Batfmn

across Grades 8 through 12. Top: Alcohol Use; Bottom: Dating Violence
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Figure 2. Unconditional Multivariate Latent Curve Model of Adolescdabiol Use and Dating Violence Perpetration.
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Note: Modely %(68)=97.92, p=.01; CFI=0.98; TLI=0.98; 1-RMSEA (90% CI)=0.99 (0.98, 0.99). Quadratic facianses and the slope
factor variance for dating violence were constrained to zero. Paaestimates are standardized. Latent factor means, residuatearia

and fixed factor loadings not shown.
A p<.10; * p<.05; **p<.01; **p<.001



Paper 2: The Role of Heavy Alcohol Usein the Developmental Process of Desistance
from Dating Violence Per petration during Adolescence
Abstract

This study examined the role of heavy alcohol use in the developmental process
of desistance from dating violence perpetration during adolescence. Usingdoraj
data that spanned grades 8 through 12 we tested the hypotheses that (a) higludér levels
early (baseline) heavy alcohol use would be associated with decreasedatiecefrom
dating violence perpetration during late adolescence (launch hypothesis) hiyhéb)
levels of heavy alcohol use during time-points in late adolescence would be
contemporaneously associated with elevated levels of dating violence pempetra
those same time points (snares hypothesis).

Contrary to the launch hypothesis, the effects of early heavy alcohol use on dating
violence perpetration diminished over time such that, by late adolescenga|eanbl
use was no longer associated with individual differences in dating violernzsadion
levels. The contemporaneous effect of alcohol use on dating violence was significant
across most grade levels and was significantly stronger in the spring tharfat t
semesters. However, effects tended to diminish over time and, contrary to tlse snare
hypothesis, the effect of alcohol use on dating violence was not significantdenjza
Implications for prevention and for the developmental relations between alcoholduse a

dating violence are discussed.



Introduction

Studies of physical aggression (Farrell, 2005; Karriker-Jaffe, Foshee, Bnnett
Suchindran, 2008), youth violence (Office of the Surgeon General, 2001; Sampson,
Morenoff, & Raudenbush, 2005) and delinquency (Windle, 2000) suggest that these
behaviors generally follow a curvilinear trajectory over time, in whichgiespon
increases up until middle (for physical aggression) or late (for violenceedinduency)
adolescence and then drops off as adolescents transition into young adulthood. These
studies further suggest that levels of and rates of acceleration and atexelier
antisocial behavior over time differ systematically across individualst i§, while the
normative pattern is one of increasing and then decreasing involvement in ahtisoci
behavior over time, individual growth processes vary such that, for example, some
individuals may report faster (or slower) rates of acceleration and/oedstoah relative
to the average trajectory. In particular, researchers have posited ik&traes(i.e.,
deceleration) in antisocial behavior over time is an individualized process that i
influenced by individual and contextual risk and protective factors that may hinder or
hasten the desistance process (Mulvey, et al., 2008).

Recently, findings from longitudinal studies of adolescent dating violencestugg
that trajectories of physical perpetration follow a curvilinear trajgconilar to that of
other antisocial behaviors, with levels increasing up until middle to late adntasand
decreasing thereafter (Foshee, et al., 2005; Foshee, et al., 2008; Foshee, Reye#, & E
in press; Reyes, 2009). The finding that a similar developmental pattern holds across
different forms of antisocial behavior suggests that similar factorsphagya role in

influencing processes of desistance from these behaviors over time. Howevegsvhe
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numerous studies have examined factors associated with desistance fromaantisoci
behavior, only a handful of studies have examined trajectories of dating aggressi
(Foshee, et al. 2005; Foshee, et al., 2008; Foshee, et al., 2009; Reyes, 2009), and none of
these have explicitly examined factors associated with desistancelfting violence.

One key risk factor that has been posited to influence the process of desistance i
antisocial behavior is substance use, including heavy alcohol use. Specifleatyee
levels of substance use may act as a developmental snare (Moffitt, 1993), trapping
individuals into elevated patterns of antisocial behavior during time periods when
desistance is normative (Hussong, Curran, Moffitt, Caspi, & Carrig, 2004; Moffitt, 1993)
For example, Hussong, Curran, Moffitt, Caspi, and Carrig (2004) found that both early
and continuing substance abuse worked to hinder desistance from antisocial behavior
during young adulthood. In the present article, we build from the work of Moffitt (1993)
and Hussong et al. (2004) by examining the role of heavy alcohol use in desisiance fr
physical dating violence perpetration using a multi-wave longitudinallsaohp
adolescents that spans grades 8 through 12. This time period captures the period of
increase and desistance from dating abuse, as studies of adolescent dating kimle
found that trajectories of physical perpetration tend to peak at age 16 or in theo§pring
10th grade (Foshee, et al., 2008; Foshee, et al., 2009; Reyes, 2009).
Desistance from Antisocial Behavior and Dating Violence

Moffitt's (1993) theory of antisocial behavior specifically addresses the
phenomenon of desistance from antisocial behavior during late adolescence and early
adulthood. In particular, Moffitt's (1993) theory posits that most adolescentsotend t

desist from antisocial activities as they transition into young adulthood bebause
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consequences of involvement in these behaviors shift from rewarding to punishing. That
is, whereas during early adolescence teens may view antisocialdredma means of
acquiring mature social status and privilege, in late adolescence anddeittipad this
view shifts as there is increasing recognition that involvement in antis@tialvior
limits job and relationship opportunities.

Although Moffitt's (1993) theory of antisocial behavior does not refer explicitly
to adolescent dating violence perpetration, many of the developmental fotcasajba
trajectories of antisocial behavior that the theory describes nayal% to influence
levels of dating violence perpetration over time. For example, consistent witittslof
theory, adolescents may initiate and increase their use of dating abusesdufyrig
middle adolescence to mimic the abusive dating behaviors of antisocial youth who are
perceived as more mature, autonomous, and experienced with dating and with sex
(Moffitt, 1993, p. 687). That is, as with antisocial behavior, during early to middle
adolescence teens may begin using dating abuse to acquire mature aosianst
privilege. In addition, dating abuse may increase during early to mid-adoledzerause
young teens have not yet developed skills related to interpersonal communication
(Furman & Shomaker, 2008), conflict resolution (Furman & Shomaker, 2008; Larson,
Clore, & Wood, 1999) and emotional control (Shulman, 2003) that are needed to navigate
the complex challenges involved in establishing relations with the other sex, such as the
negotiation of intimacy, connectedness, exclusivity and sexual desire.

During late adolescence, the same developmental forces that drive desistanc
from antisocial behavior may also influence desistance from dating wolEoc

example, over time adolescents gain social, emotional and intellectual maariy
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result, they become less susceptible to peer influence, less impulsive amhalhyot
reactive, and more oriented towards the future, all of which may work to eneourag
desistance from antisocial behavior, including dating violence (Mulvey, et al., 2004;
Steinberg, 2008). In addition, as teens gain experience over time with inteveithinige
other sex, desistance from dating violence may occur due to increasing poyfisigh

the interpersonal communication and conflict resolution skills needed to maintihyhea
relationships and/or due to accumulating experience with the negative consequences
associated with the use of dating violence. In particular, teens may bewoessingly
aware of the negative influence of dating violence on their ability to mdiatl maintain
romantic relationships, a key developmental task (Furman & Shaffer, 2003; Sulliva
1953).

As for other forms of antisocial behavior, developmental snares (e.g., substance
abuse, interrupted education, incarceration), may work to hinder desistence fragn dat
violence during adolescence. Specifically, snares can work to make ikégsHat an
adolescent will recognize the negative consequences of abusive behaviors, develop the
interpersonal communication and conflict resolution skills needed to maintain healthy
relationships, and/or reduce teen’s access to and ability to take advantage tfnoggsor
to take on conventional adult roles. In the following we explicate the specific role of
substance use in desistance from dating violence perpetration, which isuhefftice
current study.

The Role of Substance Use in Desistance from Dating Violence Perpetration
Based on Moffitt's (1993) notion of substance use as a developmental snare,

Hussong et al. (2004) proposed that both early and continuing (time-varying) sabstanc
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abuse may be related to desistance from antisocial behavior over timdahEieithors
suggest that baseline substance use/abuse may be an early marker thes ident
individuals who are on a long-term course of elevated antisocial behavior. d\fuptiee
current study, this reasoning suggests that heavy alcohol use duringdeéecance

may be symptomatic of a broader syndrome of involvement in antisocial behavior that
has its roots in early childhood and is characterized by persistence herbfspan. We
posit that the violent behavior of these “life-course persistent antisooath yidentified
based on their alcohol use early in adolescence) may generalize to theiigomant
relationships as they begin to date. This notion is consistent with the cultural spillove
theory of criminal violence (Baron & Straus, 1984; Baron & Straus, 1987) and with the
idea of heterotypic continuity in antisocial behavior over time (underlying contimuit
dysfunction that manifests as different behavioral forms over time; Angoltellocs
Erklani, 1999; Rhule-Louie, 2007).

Moffitt's (1993) theory further suggests that these life-course persetésbcial
teens experience numerous problems (e.g., neuropsychological dysfunctiotiyeogni
impairment, deviant peer involvement and lack of opportunities to develop prosocial
skills) that trap them into a deviant lifestyle and make it less likelywhiépe able to
respond to the forces driving desistance from antisocial behavior, including dating
violence, during late adolescence. In sum, this model of the relationship between
substance use and desistance from dating violence behavior, called the “landeh” m
(Hussong, et al., 2004) views early adolescent heavy alcohol use as a marker that
presages life-course persistence in dating violence behavior.

Hussong et al. (2004) also propose that substance use may have a proximal
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influence on antisocial behavior that interferes with desistance during tmodgef
normative deceleration in antisocial behavior at the population level. This moté, cal
the “snares model” (Hussong, et al. 2004), posits that elevated substance use exerts
short-term or time-specific effect on antisocial behavior, “such that thedffeats of
[substance use] alter the normative course of antisocial behavior when thay or the
sequelae are present” (p. 1032). hares model is therefore concerned with the time-
specific effects of substance misuse during time points when desistanaaaiveon
levels of antisocial behavior at those same time points. Applied to this dtadyates
model suggests that teens who report elevated levels of heavy alcohol use dering tim
points in late adolescence will also report higher levels of involvement in datiegaegol
perpetration than one would expect during those time points, given their overall pattern o
dating violence involvement.

Several potential mechanisms may explain why heavy alcohol use dueng la
adolescence may snare teens into elevated patterns of dating violencepenp&irst,
heavy alcohol use is posited to be proximally related to aggression, including dating
aggression, through its psycho-pharmacological effects on cognitive function
(Klosterman & Fals-Stewart, 2006; Phil & Hoaken, 2002). In particular, intasicaain
intensify feelings of excitement and curiosity, lead a person to overrgaatceived
provocation, and decrease the saliency of cues that aggressive behavior will have
negative consequences (i.e. threat inhibition), thereby increasing risk afraatirn and
violence (Phil and Hoaken, 2002). Second, the acute and chronic effects of alcohol on
cognitive function may decrease teens’ ability to recognize and adapbeheavior to

reduce the negative consequences of dating violence and/or make it more ébificul
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teens to recognize and take advantage of opportunities to adopt conventional adult roles
(e.g., by increasing the likelihood of incarceration and interrupted educaticspriet

al., 2004). Failure to adopt conventional adult roles, in turn, has been strongly associated
with persistence in criminal and antisocial behavior. Third, evidence suggédtedlg
alcohol use in late adolescence serves a social function (Bradizza, ReifBanés,

1999), and may contribute to maintain relations with deviant peers who condone or
encourage antisocial behavior (Hussong, et al., 2004), including abusive dating behavior.

In sum, both théaunch andsnares models suggest that heavy alcohol use may
diminish the likelihood that an adolescent will respond to the developmental forces that
normally work to extinguish antisocial behavior, including dating violence petipetra
during late adolescence. Tlaeinch model is concerned with early heavy alcohol use as a
distal marker that explains inter-individual differences in trajectorielsig violence.

In contrast, thenares model is concerned with the time-specific, intra-individual effects
of substance use during time points of normative desistance on dating violence
perpetration at those same time points. As suggested by the findings of Hussbng, et a
(2004), both models may operate to influence processes of desistance from dating
violence.

A better understanding of the relationship between alcohol use and desistance
from dating violence perpetration may help inform dating violence preventiomsefar
example, if elevated levels of heavy alcohol use during early adolescedas pr
maintenance of elevated levels of dating aggression over time, it suggestsung teen
alcohol users are an important target group for violence prevention effortserifuote,

if heavy alcohol use is proximally associated with elevated levels of datilemnce at
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time points during late adolescence, when perpetration tends to desist, itstiggest
importance of prevention efforts that target alcohol-related dating vioéanoag older
adolescents and young adults.
The Current Study

Based on the models described above, the current study examined two primary
hypotheses about the effect of heavy alcohol use on desistance from datingeviolenc
perpetration using longitudinal data from a multi-wave study of adolescents spanning
grades 8 through 12. First, based onl#uach model, we hypothesized that higher levels
of heavy alcohol use during early adolescence would be associated with highkr overa
levels of dating violence and decreased deceleration from dating violenceai@pe
during late adolescence. Second, based osndres model, we hypothesized that higher
levels of heavy alcohol use during assessment points in late adolescencdyevhen t
normative pattern is one of desistance from dating violence, would be concurrently
associated with higher levels of dating violence perpetration during those tint® poi
relative to an individual’'s expected level of dating violence perpetration. Thiagis, t
snares hypothesis predicts that higher levels of heavy alcohol use durirdplaszance
will result in time-specific elevations in perpetration levels, leadimghdividual to
deviate off of their expected trajectory. Because research on datingceicleggests that
some of the processes influencing dating violence perpetration may diftery®and
girls (Foshee, et al., in press, Foshee, et al., 2001), across both models we tested for se
differences in the pathways relating alcohol use to dating violence @iqetin
addition, we controlled for demographic and psychosocial risk factors associtted wi

both alcohol use and dating violence perpetration.
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Method
Participants

The sample for this study was drawn from a multi-wave cohort sequential
examination of adolescent health risk behaviors that spanned middle and high school
(National Institute on Drug Abuse, RO1DA16669, S. T. Ennett, PI; Centers for Disease
Control and Prevention, R49CCV423114, V. A. Foshee, PI). Dating violence was
assessed beginning when participants were inthg"8and 18 grades. As such, the
current study uses four waves of data starting when participants were 1) tHea8d
10" grades (wave one) and ending when participants were in thé",cand 12' grades
(wave four). Participants were enrolled in two public school systems locetwd i
predominantly rural counties with higher proportions of African Americans thtrei
general United States (U.S. Census Bureau, 2001).

Data were collected at six-month time intervals for the first three s\ave there
was a one-year time interval between waves three and four. Table 4 depiattathe
collection points for the study by grade level, cohort and wave of asses#ineatch
assessment all enrolled students in the targeted grades who were ablpletectira
survey in English and who were not in special education programs or out of school due to
long-term suspension were eligible for the study. Parents had the opportunitséo re
consent for their child’s participation by returning a written form or yngga toll-free
telephone number. Adolescent assent was obtained from teens whose parents had
consented immediately prior to the survey administration. Trained data edlect
administered the questionnaires in student classrooms on at least two occasdosd

the effect of absenteeism on response rates. To maintain confidentialigrteac
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remained at their desks while students completed questionnaires and the studedts pla
guestionnaires in envelopes before returning them to the data collectors. tithednal
Review Board for the School of Public Health at the University of North Carolina at
Chapel Hill approved the data collection protocols.

At wave one, 6% of parents refused consent, 6% of adolescents declined to
participate and 8% were absent on the days when data were collected & o0bh2686
students completing a survey at wave one. The response rate, calculbgedrapdrtion
of adolescents who completed a survey out of those eligible for the survey at wasre 1 wa
79%. For this study, analyses excluded students who; (1) reported being out of thle typic
age range of 12-19 for the grades studied (n=33, 1%), (2) did not report their dating status
(n=83, 3%), (3) reported never dating across all of the assessments (n=171,8%) or (
were missing data on the dating violence measures across all waves oflyh@s88,

1%), yielding a sample size of 2311. Nearly all students participated isatueo waves
of data collection (n=2157, 93%), with 75% participating in 3 or more waves (n=1741).

Approximately half of the sample was male (47%) and the self-reported
race/ethnicity distribution was 45% White, 47% Black and 8% other race/eyhArCit
wave one, 40% of participants reported that the highest education obtained by either
parent was high school or less. Baseline prevalence of any heavy alcohol use ih the pas
three months was 19% and prevalence of any physical dating violence penpétrtie
past three months was 18%.

Measures
Measures included heavy alcohol use, physical dating violence perpetragen, thr

demographic covariates (race, sex and parent education) and four psychosadialesov
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(family conflict, emotional distress, peer aggression and social bonding). The
psychosocial covariates were included in analyses to control for potentialindirfg

given that both theory and empirical evidence suggests that each of thabkesgare
associated with both dating violence and alcohol use (Reyes, 2009). Measures of heavy
alcohol use, dating violence and the four psychosocial covariates were colledted at
waves. Time-invariant measures of heavy alcohol use and the psychosodadiatesva

were drawn from the baseline assessment for analyseslatitich hypothesis and time-
varying measures were used for analyses odrtliees hypothesis. Demographic control
variables (race, sex and parent education) were time invariant.

Heavy alcohol use. Heavy alcohol use was assessed by four items asking
adolescents how many times they had: 3 or 4 drinks in a row, 5 or more drinks in a row,
gotten drunk or very high from drinking alcohol, or been hung over in the past three
months. Each item had five response categories that ranged from 0 to 10 or n&re time
Responses to the four items were averaged to create a composite scale afdodaly
use (average Cronbachis=.95).

Physical Dating Violence Perpetration. Dating violence perpetration was
measured each wave using a short version of the Safe Dates Physidahthanfecale
(Foshee, et al., 1996). Adolescents were asked, “During the past 3 months, how many
times did you do each of the following things to someone you were dating or on a date
with? Don’t count it if you did it in self-defense or play.” Six behavioral gemere
listed: “slapped or scratched them,” “physically twisted their arm or bektthair
fingers,” “pushed, grabbed, shoved, or kicked them,” “hit them with your fists or with

something else hard,” “beat them up,” and “assaulted them with a knife or a geh.” E
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item had five response categories ranging from 0 to 10 times or more in the gast thre
months. Responses were summed across items to create a physical datieg viole
perpetration scale measure (average Cronbach’93).

Psychosocial Covariates. We assessquker aggression using six items that
assessed how many times in the past three months the respondent had pushed, slapped or
kicked someone, physically twisted someone’s arm or bent back their fingers, hit
someone with their fist or something else hard, beat someone up or assaulted someone
with a knife or gun. Adolescents were specifically asked to exclude actheldtad
perpetrated against a date. Scores were averaged across the items tocnegesite
scale of adolescent physical aggression (average Cronlbaci94).

Family conflict was assessed by three items from Bloom’s (1985) self-report
measure of family functioning. Adolescents were asked how strongly thescdagr
disagreed with the following three items when thinking about their familynlifiee past
three months; we fight a lot in our family, family members sometimesogatgry they
throw things and family members sometimes hit each other. Response optiods range
from strongly agree (4) to strongly disagree (0). Iltems were avktageeate a measure
of baseline exposure to family violence (average Cronbach!87).

Emotional distress was measured as a composite of three scales assessing anger,
anxiety and depression in the past three months. Anger was assessed byrhkree ite
drawn from the revised Multiple Affective Adjective Checklist (MAACLD-fRat asked
adolescents how often they felt mad, angry or furious in the past three months
(Zuckerman & Lubin, 1985). Four response categories ranged from never or alusost ne

to almost always. Anxiety was measured using a shortened version of the Revised
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Children’s Manifest Anxiety scale (Reynolds & Richmond, 1979) and depression was
measured using three items from the Short Mood and Feelings Questionnairel(Angol
Costello, & Messer, 1995). Both anxiety and depression were assessed byngresent
adolescents with a list of statements describing how they may havetfedt past 3
months. The statements listed seven symptoms of anxiety (e.g., |Kelh sy stomach)
and three symptoms of depression (e.g., | did everything wrong). Each item had five
response categories that ranged from strongly disagree to stronglylsagnsewere
averaged to create a scale score for each construct. At each wave Croalpaels svere
satisfactory for each of the individual subscales (averag89 for angerg =.89 for
anxiety,o = .92 for depression) and subscale scores were significantly correlated (p<.001
for all correlations). A composite measure of emotional distress wateadrey
standardizing and averaging subscale scores.

Social bonding was operationalized to be consistent with Hirschi's (1969) social
control theory (SCT). According to this theory social bonds play a key role inidgterr
antisocial behavior by encouraging conformity to conventional values anaiestit
Following the definition of social bonding suggested by SCT, degree of social bonding
was assessed as a composite of teen’s endorsement of conventional bel@isment
to pro-social values, and degree of religiosity. Endorsement of conventionéd bele
measured by asking adolescents how strongly they agreed or disagredxd iotlotving
statements; it is good to be honest, people should not cheat on tests and, in general, police
deserve respect. Commitment to pro-social values was measured byngdsessi
important or unimportant adolescents felt it is to: finish high school, go to collegeaha

happy family life and have a close group of friends. Degree of religioagyassessed by
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three items assessing frequency of religious service attendance, thempof religion
to the adolescent and the extent to which religious beliefs influence the adtkesc
actions. The items assessing conventional beliefs, prosocial values aiogditeladl had
at least four response option categories. Iltems were averaged to credéesame for
each construct. Cronbach’s alphas for each of the individual scales werablecept
(averagen =.75 for prosocial values,=.72 for conventional beliefs,= .78 for
religiosity), and subscale scores were significantly correlated (pfo0@ll
correlations). A composite measure of social bonding was created by stamgeadizi
averaging subscale scores.

Demographic covariates. Sex was coded such that the reference group was
female. Race/ethnicity was based on the adolescent’s modal responselba@pgssaof
assessment and dummy coded to include White (reference group), Black, and other
race/ethnicity (including Latinos). Parent education ranged fromHasshigh school (0)
to graduate school or more (5) and was measured as the highest educatiahlattaine
either parent at baseline. Family structure (two parent vs. other) wasxalsiined as a
potential control variable but was not found to be significantly associated with
trajectories of alcohol use or dating violence and its inclusion in the models did not
change the pattern of findings, therefore family structure was not includeel amalyses
reported below. Grade level was used as the primary metric of time and fiomged
grade 8 (0) to grade 12 (4).

Analytic Approach
The overarching goal of this study was to examine the early and continuing

effects of heavy alcohol use on processes of desistance from dating violemteapernp
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over time. To address this goal, we used multilevel growth curves to model the effect
baseline and time-varying measures of heavy alcohol use on trajeofategtsng

violence perpetration across grades 8 through 12. Data analysis occurredah seve
phases involving the reorganization of data based on grade rather than wave,omputati
of missing data, centering of variables, estimation of unconditional tragsctd dating
violence perpetration and hypothesis testing.

First, to take advantage of the cohort sequential design of this study, data were
reorganized such that the grade level of the child was used as the primag\ofrtehe
rather than wave of assessment (see Table 4). This allowed for trag ttolbe
continuously modeled across grades eight through twelve. After combining across
cohorts and reorganizing the data by grade, information was available @ighiss
discrete data points: grade 8 fall (n=795), grade 8 spring (n=795), grad¢re-1486),
grade 9 spring (n=791), grade 10 fall (nh=2311), grade 10 spring (n=725), grade 11 fall
(n=1516) and grade 12 fall (h=725). In previous analyses using this sample we found no
evidence of cohort differences in dating violence perpetration growthttnags;
suggesting that data from each of the cohorts could be combined to estimate a single
developmental curve across grades 8 through 12 (Reyes, 2009). We also note that
descriptive analyses of the data organized by grade suggested that cogd&etween
heavy alcohol use and dating violence were stronger in the spring than in the fall
semesters. Consequently we included an interaction between heavy alcohol use and
semester in our testing of theares model (described further below).

Next, we addressed the issue of missing data in our time-invariant and time-

varying covariates through multiple imputation (Rubin 1987) using SAS PROC MI (SAS
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Institute, 2003). Following standard recommendations (Rubin 1996), the imputation
equation included all of the independent covariates and dependent variables assessed at
each of the eight grade levels. Ten sets of missing values were imputechultipte

chain Marcov Chain Monte Carlo methods. Models were fit to each of the ten imputed
datasets and parameter estimates and standard errors were combineAS$ROE
MIANALYZE (SAS Institute, 2003), which implements the procedures developed by
Rubin (1987) to ensure that statistical inference takes into account uncertainty in the
imputation process.

As noted earlier, whereas thlainch hypothesis is concerned with the distal
between-person effects of early heavy alcohol use on trajectoriesra diatience
perpetration, thenares hypothesis is concerned with the within-person, time-varying
effects of heavy alcohol use on the repeated measures of dating violentepenpat
each grade level. We followed the recommendations of Raudenbush and Bryk (2002, p.
183) for centering time-invariant and time-varying variables to ensure thateasures
of early heavy alcohol use (drawn from wave 1) and time-varying alcohol use(dra
from all waves) did not confound between- and within-person effects. Specifigallg,
one heavy alcohol use was centered at the sample mean (grand-mean certdnae) a
varying heavy alcohol use was person-mean centered. Similarly, atrosslels all
other time-invariant covariates were grand-mean centered and tigiegvaeovariates
were person-mean centered, with the exception of grade level, which wasaatte
grade 8.

We next used a multilevel growth modeling approach to examine the functional

form and error structure of unconditional trajectories characterizinggdablence

58



perpetration behavior across grades 8 through 12. We compared the fit of flat, linear,
spline and quadratic models and examined models with different specificatitves of t
random effects and residual error structure. The Bayesian Infomttiterion,
multivariate Wald tests and component fit were used to determine the begtAitdel.
Similar preliminary analyses using the same dataset are reportegties 009) and are
not the focus of the current study. As such, we briefly present the replicatlua of t
trajectory analysis and refer the reader to our previous study for moileodetar
process for determining the best-fitting trajectory model for datingnea perpetration.
We also note that preliminary analysis using this sample reported in R€¢&3 found
that dependence induced by nesting of students within schools is negligiblgéavera
Intraclass Correlation < .01, average Design Effect < 2.00) and that adjustingtiog ne
had no effect on the growth factor means or variances. As such the models reported
below do not account for the nested structure, but are likely not biased by this omission.
To test thdaunch andsnares hypotheses we estimated a series of conditional
multilevel models. Théaunch hypothesis was tested by formulating a conditional model
that included wave one heavy alcohol use and the interactions of alcohol use @ath gra
and grade-squared. This model produced parameter estimates that denotedtshef effec
wave one heavy alcohol use on: (1) initial levels of dating violence perpet(atiercept
effect denoted by the main effect of alcohol use), (2) initial linear insease
perpetration (slope effect denoted by the interaction of alcohol use with grad8) and (
deceleration in perpetration (quadratic effect denoted by the interactitoolbluse
with grade-squared). Demographic covariates and wave one measures othios@agl

covariates were included as control variables. The potential for sex uiifésren the
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effects of early heavy alcohol use was examined by including interaatins lbetween

(1) sex and alcohol use, (2) sex, alcohol use and grade and (3) sex, alcohol use and grade-
squared. A multivariate Wald test was used to assess test the joint contribdtien of
interaction terms to the model.

Thesnares hypothesis was tested by formulating a conditional model that
included time-varying heavy alcohol use as a predictor of the repeatedreseafsdating
violence perpetration. Demographic and time-varying psychosocial covarates w
included in the model as control variables. To clarify the role of time-vacgwugriates
in random coefficients (multilevel) growth models it helps to first consider the
unconditional model in which time (grade in this case) is used to predict variahee in t
repeated measures of the outcome (dating violence perpetration). The unconditional
growth model assumes that the repeated measures of perpetration areatpmplet
governed by the underlying trajectory process, which is driven by gradg@Gwehn &
Willoughby, 2003). As such, deviations of the repeated measures of perpetration from the
underlying trajectory are treated as residual error. That is, asacksgrade-level and for
each individual, there is some residual variance between the observed level of the
outcome and the predicted level of the outcome based on time. This residual variance is
treated as error in the unconditional model. Analytically stia@es model suggests that
this residual variance may be explained, in part, by time-specific measureavy
alcohol use. In particular, the model posits that a significant proportion of residual
variance in measures of perpetration assessed at time points during leseemt® will
be explained by heavy alcohol use at those same time points.

Our initial snares model included a main effect for the time-varying heavy
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alcohol use measure as well as the demographic and psychosocial controlsodihis m
produced a parameter estimate for heavy alcohol use that indexed the avtrage
person effect of heavy alcohol use at each grade on dating violence penpetiratich
grade. This initial model assumed that the within-person effect of heavy al#hoh
dating violence perpetration was the same at each grade. We next examadatityam
the effects of heavy alcohol use over time by including interaction termsdretreavy
alcohol use and grade and between heavy alcohol use and semester. The interaction
between heavy alcohol use and grade indexed linear change in the effect of ededdm®|
grade-level increases. For example, in the context of a significant ffexhfer heavy
alcohol use on the repeated measures of dating violence perpetration, a significant
positive interaction between heavy alcohol use and grade would indicate thatthefeff
heavy alcohol use on dating violence perpetration tended to increase over time. A
significant negative interaction would indicate that the within-persontsftédieavy
alcohol use on dating violence perpetration tended to decrease over time.

Because preliminary descriptive analyses suggested that correlatioegmetw
heavy alcohol use and dating violence were stronger in the spring than in the fall
semesters, we also examined the interaction between heavy alcohol usaestdrse
predicting dating violence perpetration where semester was coded as ti0é fall
semester and “1” for the spring semester. A significant positive ati@nebetween
heavy alcohol use and semester would indicate that the within-person effleets/pf
alcohol use on dating violence perpetration were stronger in the spring sertiestan
the fall semesters. A multivariate Wald test was used to test the gmiftcgince of the

interactions of semester and grade with heavy alcohol use.
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Finally, we examined the potential for sex differences in the time-\g@effects
of heavy alcohol use by including 2- and 3-way interaction terms between set)and; (
heavy alcohol use, (2) heavy alcohol use and grade, and (3) heavy alcohol use and
semester. Again, a multivariate Wald test was performed to test the joificaigce of
the interaction terms.

Results

The unconditional model describing the average trajectory of physical dating
violence perpetration is presented in Column 1 of Table 5. Replicating prenalyses
(Reyes, 2009), the best fitting model was quadratic in the fixed effects, included a
random intercept and allowed for heteroscedastic residual variancenogemtie model-
implied mean trajectory for the sample suggests that the developmesetzbinajor
dating violence perpetration first increases during early adolescelaés, ggethe end of
grade 10, and then desists during late adolescence. Further, the variarate éstithe
intercept indicated significant individual variability in initial levels ofidg violence
perpetration (b=0.09, p<.001). Residual variances in the repeated measures of
perpetration were significant across all grade levels at p<.001, indicattrigerawas
substantial variability in the repeated measures of perpetration that waplaied by
the underlying trajectory process.

Launch. Parameter estimates from tlaench model are presented in Column 2 of
Table 5. Heavy alcohol use was significantly positively associated wattrdjectory
intercepts (b =0.23, p<.001), significantiggatively associated with the linear trajectory
component (b=-0.11, p<.001), and significantly positively associated with the qoadrati

trajectory component (b=0.01, p<.05). There was no evidence of sex differences in this
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pattern of effects (F(3)=1.22; p=.30). The pattern of results froratinen model is
graphically depicted in Figure 3, where we plot the model-implied meanttnagscof

dating violence perpetration for individuals who at baseline reported no heavy alcohol
use, average levels of heavy alcohol use and high levels of heavy alcohot ase+{se
standard deviation above the mean). On average, individuals who reported high levels of
heavy alcohol use at baseline tended to report relatively high levels of pieopetealy

in adolescence, but their levels of perpetration diminished significantlyiowestich

that, by late adolescence, the perpetration levels for these adolescewtsdilitinfrom
individuals who reported no heavy alcohol use in early adolescence.

Although the effect of heavy alcohol use on the quadratic term, which indexes
deceleration in perpetration, indicates that desistance in perpetration dteing |
adolescence is slower for adolescents who report higher levels of eatiglalse
(consistent with our hypothesis), the effect is fairly weak (b=0.01), and isrong st
enough to offset the significant negative effect of early alcohol use @i raies of
acceleration (i.e., the linear trajectory component; b=-0.11). As such, takemetotjet
results from the model suggest that the distal effects of heavy alcohol usengn dat
violence perpetration diminished over time such that, by late adolescencmeblasels
of heavy alcohol use no longer explained individual differences in levels of dating
violence perpetration (see Figure 3). Accordingly, findings are not ¢enswith our
hypothesis that heavy alcohol use early in adolescence identifies youth vdmozaare
long-term course of persistent dating violence behavior across grades 8 through 12 (th
launch hypothesis).

Snares. The results of thenares models are presented in Table 6. There was a
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significant positive main effect of the time-varying measure of halghol use on

dating violence perpetration (b=0.13, p<.001), and there were significant interactions
between heavy alcohol use and both grade (b=-0.03, p<.05), and semester (b=.08, p<.05).
Again, there were no sex differences in the pattern of effects (F(3)=0.85) pkn. the

context of the positive main effect for alcohol use, the negative interactitcobbluse

with grade suggests that the strength of the proximal (within-grade &#exd) of heavy

alcohol use on dating violence perpetration diminished as grade level increased. |
contrast, the significant positive interaction between alcohol use and sesuggfests

that the strength of the proximal effect of heavy alcohol use on repeated esezfsur
perpetration was stronger in the spring than in the fall semesters.

To further probe these interactions we modified the model so that the variable
indexing grade level in the interaction with heavy alcohol use was treatech#esgorical
classification variable. That is, rather than treat grade level as awoumi variable in the
interaction with heavy alcohol use, we treated it as a categorical eandhleight
different levels (grade 8 fall, grade 8 spring, grade 9 fall, €fth)s enabled us to
produce separate parameter estimates for the effect of heavy alcoholkdasmgn
violence perpetration within each grade level. The results of this modebptaaally
presented in Figure 4, which shows the parameter estimates and 95% confitenatsi
for the effects of heavy alcohol use on dating violence perpetration withim ez
level. The findings suggest that teens who reported elevated levels of ezl ake
also reported higher levels of dating violence perpetration than one would expact give

their overall pattern of perpetration, across all but two grade-time pointke (f@efall

2 While this approach is not typically used with ramdcoefficients growth models, it is quite standfard
closely related latent curve models that use atstral equation modeling approach.
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semester and grade 12 fall semester). As suggested by the signifieeattion terms
between grade and heavy alcohol use and semester and heavy alcohol use,rparamete
estimates for the effect of heavy alcohol use on perpetration were §eheglaér in the
spring than in the fall semesters but tended to decrease in strength over tinpatt€hns

of results provides limited support for our hypothesis that heavy alcohol use in late
adolescence snares teens into elevated levels of perpetration duringriods-pe
normative desistance. That is, consistent withstlaees hypothesis, heavy alcohol use

was related to elevated levels of perpetration in grades 10.5 and 11, when perpetration
levels top off and begin to decline; however, contrary to expectations, no effects were
found in grade 12.

Other Findings. We also note that the pattern of covariate effects in both the
launch andsnares models were generally consistent with the dating violence literature. In
thelaunch model demographic and wave one psychosocial covariates were included as
predictors of trajectory intercepts, slopes and quadratic factors. Firsliggsst that
initial levels of perpetration were higher for females than for males (pad@ilfor
Blacks than for Whites (p<.001). In addition, initial levels of perpetration wergvabg
associated with baseline peer aggression (p<.001) and negatively asseitfateseline
social bonding (p<.01). Parent education, baseline family conflict and basebtiereah
distress were not associated with initial levels of perpetration. Furthermare of the
demographic or psychosocial covariates predicted individual differencegsrofat
change (i.e. slopes, quadratic factors) in dating violence perpetration.shatbemodel
the psychosocial covariates were treated as within-person, timegargdictors of

dating violence perpetration. In these models, higher levels of family acq(pii.05),
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emotional distress (p=.05) and peer aggression (p<.001) were positively assoithated w
levels of dating violence perpetration, and higher levels of social bonding (p<.0@l) wer
negatively associated with perpetration levels.
Discussion

Overall, results suggest that both early (baseline) and continuing (timagjary
heavy alcohol use are significantly related to higher levels of adolefatmy violence
perpetration (particularly during early adolescence) even after camdr &bl
psychosocial variables that have been associated with both behaviors, includigg famil
conflict, social bonding, emotional distress and peer aggression. Moreover, #cross a
models, the effects of alcohol use on dating violence perpetration did not vary by sex.
However, findings do not fully support our two primary hypotheses that both early (the
launch hypothesis) and time-varying (theares hypothesis) heavy alcohol use hinder
desistance from dating violence perpetration during late adolescence. Firdites o
each of the two hypotheses will be discussed in turn.

Launch. As applied to the current study, tlaeinch hypothesis posits that heavy
alcohol use during early adolescence is an indicator of a broader pattevoleément
in antisocial behavior that begins in childhood, generalizes into dating violen@anss te
begin to date, and then persists across late adolescence, when the normatives ate
of desistance from dating violence. As such, we expected that higher legal$yof
(wave one) heavy alcohol use would be associated with higher levels of datergeiol
perpetration across grades 8 through 12. The findings of the current study do not fully
support this hypothesis. Although higher levels of heavy alcohol use at basekne wer

associated with higher levels of perpetration in early and middle adolescensgsient
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with our hypothesis), effects faded over time such that, by late adolesearlgeheavy
alcohol use was no longer predictive of individual differences in levels of datilemce
perpetration (contrary to our hypothesis). Following, we propose several potential
explanations for this finding.

First, early adolescent heavy alcohol use alone may not be a suffigestige
indicator of life-course persistent involvement in antisocial behavior, includimggda
violence. Indeed Moffitt's (1993) theory describes a number of early, cumulative and
continuing forces (e.g., genetic factors, neurologic dysfunction, child ntaieag that
together with heavy alcohol use may contribute to set adolescents orci@tyapé life-
course persistence in antisocial behavior. As such, there may be some heitgrogene
the types of teens who engage in heavy alcohol use during early adolescartbatsuc
for teens with multiple risk factors (e.g., child maltreatment, neurologifudgtion),
early heavy alcohol use presages a life-course persistent patterisetiahbehavior (as
we hypothesized), whereas for others early heavy alcohol use may be weditati
more short-term pattern of early involvement in problem behavior, including dating
violence, that desists across middle and late adolescence. Accordingbgonenend
that future studies of tHaunch model examine interactions among multiple risk factors
measured during childhood and early adolescence in predicting patterns eindesist
from dating violence perpetration over time.

A second explanation for the diminishing effects of early heavy alcohol use on
levels of dating violence perpetration over time is developmental. Spdgifighlle it is
clear that early experiences have an effect on later psychopath@sestahers have

suggested that their influences are likely mediated, moderated and sametnersed by
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later, more proximal, experiences (Schulenberg, Sameroff & Cichetti, 20@#Bed,
research on developmental risk factors for youth violence (Herrenkohl, et al., 2000) and
delinquency (Whites, Bates, & Buyske, 2001) suggests that proximal risk fa@grs m
have stronger effects than distal risk factors in predicting persisteaoéisocial
behavior over time. In the context of the current study, this reasoning suggests that the
influence of early heavy alcohol use on trajectories of dating violencelimaryish over
time because other, more proximal, experiences gain importance in distinguisklag le
of dating violence perpetration during late adolescence.
A third explanation for the pattern of findings in tflaanch model is that, over
time, individuals who engage in heavy alcohol use early in adolescence may tend to date
less frequently and therefore have fewer opportunities to engage in abusive dating
behaviors. Although there is no research available to support this notion, it is possible
that early heavy alcohol users may increasingly be seen as unattagiotential
romantic partners. Unfortunately while individuals who did not date across the study
period were eliminated from the analysis sample for this study, we did natn@eas
dating frequency and therefore could not control for this variable in our analyses.
Snares. As applied to the current study, th&res hypothesis posits that higher
levels of heavy alcohol use during assessment points in late adolescencdyevhen t
normative pattern is one of desistance from dating violence, will be concurrently
associated with higher levels of dating violence perpetration during those tint® poi
relative to an individual's expected level of dating violence perpetration. The finding
from this study provide limited support for this hypothesis. In particularjstens with

our hypothesis, heavy alcohol use was significantly positively assowgtedating
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violence perpetration across most of the grade-time points assessed in the study
including in grades 10.5 and 11 when dating violence perpetration slows and then begins
to desist. This finding is consistent with the notion that heavy alcohol use during late
adolescence can actively hinder the desistance process, snaring indivittueleviated

levels of perpetration during time periods of normative deceleration.

However, contrary to expectations, we also found that the proximal effect of
heavy alcohol use on dating violence perpetration at each time point tended tohdiminis
as grade level increased, and was not significant in grade 12. This finding ser@nsi
with results from longitudinal studies of adolescent alcohol use and non-dating
aggression that have also found that the strength of the correlation betweem the tw
behaviors tends to diminish over time (e.g., Huang, White, Kosterman, Catalano, &
Hawkins, 2001; White, Loeber, Stouthamer-Loeber, & Farrington, 1999).

Perhaps these findings can be explained by developmental changes in teens’
levels of aggressive inhibitions and/or their self regulatory capacitiemi8rg, 2008).

In particular, researchers focused on the direct effects of alcohol use orsggfies.,

the pharmacological effects of intoxication) have suggested that codpitive

acceptance of dating violence), social (e.g., friends’ acceptance aj dhtise) and
neuropsychological (e.g., ability to generate non-aggressive responses to prevocati
situations) factors may work synergistically with alcohol use to loweragye

inhibitions and increase the likelihood of violent behavior (Chermack & Giancola, 1997,
Klosterman & Fals-Stewart, 2006; Parker & Auerhahn, 1998). We reason thatngs dati
violence perpetration becomes increasingly nhon-normative during late atales

teens’ acceptance of dating violence may decrease and their ability to apgelppria
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respond to (due to increased self-regulatory capacities; Steinberg, 2008) aral resol
conflict (due to accumulating experience with interacting with romantioget

Schulman, 2003) may increase, contributing to higher inhibitions against the use of
dating violence and leading to a weakening of the overall relationship between alcohol
use and use of dating violence.

The pattern of results from the snares model could also reflect changesisk the r
profile that characterizes heavy alcohol users over time. That is, durigpg earl
adolescence, when heavy alcohol use is non-normative, teens who are involved in heavy
alcohol use may generally tend to have aggressive perceptual and behawpeasipies
(i.e. they may have relatively low inhibitions against the use aggression) ythereb
increasing the likelihood that the disinhibiting effects of alcohol use wdl tealating
aggression. In contrast, during late adolescence alcohol use becomesnglyreasi
normative. As such, older teen heavy alcohol users may be a much more heterogeneous
group than younger teens in terms of their aggressive inhibitions, weakening the overa
relationship between heavy alcohol use and dating violence perpetration.

Finally, we note that thenares model suggests an interesting pattern of
periodicity in the effects of heavy alcohol use on dating violence perpetratbrileat
effects tended to be stronger in the spring than in the fall semesters. Adbsesciele
and homicide have also been found to vary across seasonal periods, such that homicide
event rates are highest near the start of the fall and spring seraeststscide event
rates are highest during the spring semester (Centers for Diseasd GodtPrevention
[CDC], 2001). In the current study, our fall assessment covered the period digustA

through October and our spring assessment covered the period from January through
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March. One potential explanation for the pattern of effects is that over the cothise of
school year teens renew, develop and solidify social relations with thesrgreser
romantic partners such that by the spring semester they have increassarexo social
opportunities in which dating violence and heavy alcohol use co-occur. Also, romantic
relationships that develop in the fall and persist into the spring semestbemay
characterized by greater commitment and intimacy (including, fonple, sexual
intimacy) that may intensify alcohol-related conflict and lead to greateof alcohol-
related dating violence. While we are reluctant to put too much emphasis on timg findi
given that it was unearthed as part of the modeling process and was not hypdthesiz
priori, the findings from this study suggest that researchers and practitioneis gapul
attention to the potential for seasonal differences in the relationship betwekal @nd
dating abuse.
Limitations and Future Directions

The current study has several important limitations that should be noted. First,
although our hypotheses suggest a direction of influence from alcohol use to dating
violence perpetration, our study was not designed to distinguish amongst the various
causal mechanisms that may explain covariation between alcohol use and dating
violence, which include the causal influence of alcohol use in leading to dating eiolenc
the causal influence of dating violence in leading to alcohol use and covariance due to
common risk factors. Although our models do control for shared risk factors, because of
the contemporaneous nature of the predictions implied by the snares hypothesis and how

the questions were asked, we cannot infer causality or temporal orderirgbetieohol
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use and dating violence nor can we determine whether adolescents were drinking at the
time of their involvement in dating violence perpetration.

Second, while the time-span encompassed by this study (grade 8 fall to grade 12
fall) includes much of the adolescent developmental period, we did not assess teens
during the spring of grades 11 or 12 or during the transition to young adulthood. As such,
there were a limited number of assessment points during the period when the normative
pattern is one of desistance from dating violence. Indeed, the periodicitygsrnsliggest
that we might have found stronger evidence forsttaees model had we included
assessment points in the spring semesters of grades 11 and 12. Future longitudinal
research should build on the current study by examining the relationship betwde alc
use and dating violence perpetration across multiple time points during latecadcle
and the transition to young adulthood.

Finally, our study examined the influence of only one type of substance use
(heavy alcohol use) on processes of desistance from dating violence perpetrat
However, research suggests that other types of substance use (e.g., anasg)dnard
drug use) are associated with partner violence perpetration (Moore, et al., 2008)ha
processes of desistance from antisocial behavior (Hussong, et al., 2004). Futuch rese
should expand on the current study by examining the individual and combined effects of
other types of substance use on desistance from dating violence perpetration.

Implications

To our knowledge, the current study is the first to examine the role of alcohol use

in influencing processes of desistance from adolescent dating violene¢raigop. By

using a growth modeling approach we were able to distinguish between #hauwlist
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time-varying effects of heavy alcohol use on levels of dating violence parpetover

time. Findings suggest that interventions that prevent or reduce heavy aleHaling

early adolescence may also reduce dating violence perpetration duringrehrhiddle
adolescence by both boys and girls. In addition, prevention efforts that target heavy
alcohol use during late adolescence may reduce dating violence perpetnating older

teens, hasten desistance and facilitate the transition from adolescgoced adulthood.
Results also suggest that school personnel and practitioners implementingigprogra
designed to prevent alcohol-related dating violence should be aware thatrige spri
semester may be the period of highest risk, though more research is needed to c®rroborat
these findings.

Finally, our findings highlight the importance of applying a developmental
perspective to increase understanding of how the interrelations among h&alth ris
behaviors and their determinants are embedded in the life-course (CicRettjasch,
2002). In particular, contrary to the notion that perpetrators of physical dating violence
during adolescence will inevitably end up perpetrating partner violence daumng y
adulthood, accumulating evidence suggests that, on average, physical dating violence
perpetration tends to desist during late adolescence (Foshee, et al., 2005;dt@dhee
2008; Foshee, in press; Reyes, 2009). A better understanding of this developmental
pattern, which mirrors that of other antisocial behaviors, will require rheizing and
research into the mechanisms that explain this normative shift towardtadesifrom
dating violence and further study of both the distal and proximal risk and protective
factors that may influence the desistance process during adolescenceiagd y

adulthood.
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Table 4. Study Assessment Points by Grade, Cohort and Data Colleetien W

Cohort Cohort Cohort

Grade Semester 1 2 3

n=795 n=791 n=725

8 Fall Wave 1 -- -

8.5 Spring  Wave 2 - -

9 Fall Wave 3 Wavel --

9.5 Spring -- Wave 2 -

10 Fall Wave 4 Wave3 Wavel

10.5 Spring -- -- Wave 2

11 Fall -- Wave 4 Wave 3

12 Fall -- - Wave 4
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Table 5. Results for the Unconditional Trajectory Model and for thvedifional (Launch) Model

of the Effects of Early Heavy Alcohol Use on Trajectories of Datindeviice Perpetration

Parameter Model
Unconditional Launch
Fixed effects
Intercept 0.20 (.02)*** 0.23 (.03)***
Grade 0.07 (.02)** 0.05 (.03)
Grade*Grade -0.02 (.01)** -0.01 (.01)
Heavy alcohol use -- 0.23 (.03)***
Heavy alcohol use*grade - -0.11 (.03)***
Heavy alcohol use*grade*grade -- 0.01 (.01)*
Random effects
Intercept 0.09 (.01)*** 0.05 (.01)***

Note: The unconditional model constrained the random effects for the slope (grde) a
guadratic (grade*grade) factors to zero. Residual errors were allowed tovearyme

and were significant (p<.001) across all grade levels. Ihatineh model early (baseline)
heavy alcohol use was grand-mean centered and demographic (race, garean
education) and baseline psychosocial covariates (family conflict, emiafistrass,

social bonding, and peer aggression) were included as controls.

*p<.05; **p<.01;***p<.001
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Table 6. Results for the Conditional (Snares) Model of the ContempursiEdfects of Heavy

Alcohol Use on Dating Violence Perpetration across Grades 8 through 12.

Parameter b (se)
Intercept 0.23 (.03)***
Grade 0.04 (.03)
Grade*Grade -0.01 (.01)
Heavy alcohol use 0.13 (.03)***
Heavy alcohol use*grade -0.03 (.01)*
Heavy alcohol use*semester 0.08 (.03)**

Note: Random effects for the slope (grade) and quadratic (grade*gaatsfwere constrained
to zero. Residual errors were allowed to vary over time and were sagmifje<.001) across all
grade levels. Alcohol use was time-varying and was person-mean cefteredodel controlled
for demographic (race, sex and parent education) and time-varying psgieh@&mily conflict,
emotional distress, social bonding, and peer aggression) covariates.

*p<.05; *p<.01;***p<.001
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Figure 3. Predicted Mean Trajectories of Dating Violence Petjmetracross Grades 8 through

12 at Different Levels of Early (Baseline) Heavy Alcohol Use.
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Note: To produce the predicted mean trajectories baseline heavy alcohauset at

zero (no alcohol use), the sample mean at baseline (mean alcohol use) and one standard
deviation above the mean (high alcohol use). The model controls for demographic (race,
sex and parent education) and psychosocial (family conflict, peer aggressiah, soci
bonding, emotional distress) covariates.
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Figure 4. Regression Coefficients and 95% Confidence Intervalssf@dhtemporaneous

Effects of Heavy Alcohol Use on Dating Violence Perpetration acrose&through 12.
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Note. Heavy alcohol use is time-varying and pensman centered. The model controls for
demographic (race, sex, parent education) andvamngng psychosocial (family conflict, peer
aggression, social bonding, emotional distressaicates.

* p<.05; **p<.01; ***p<.001
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Paper 3: Alcohol Use and Dating Violence Per petration during Adolescence:
Exposureto Family, Peer and Neighborhood Violence as M oderators
Abstract

We examined the hypothesis that increased exposure to family, peer or
neighborhood violence would strengthen the relationship between heavy alcohol use and
physical dating violence perpetration during adolescence. Random coeffigiewth
models were used to examine the main and joint effects of heavy alcohol use and four
measures of violence exposure (family violence, friend dating violence, friend pe
violence and neighborhood violence) on levels of physical dating violence péguetr
across grades 8 through 12. Consistent with expectations, findings indicagetbss all
grades, the relationship between heavy alcohol use and dating violence perpe&sition w
stronger for teens exposed to higher levels of family conflict and friend dedilegice.
However, neither exposure to friend peer violence nor exposure to neighborhood violence
moderated the relation between alcohol use and dating violence. Taken togethes finding
suggest that, as adolescents grow older, moderators may play an increagpogignm
role in explaining individual differences in the relation between alcohol use and dati
violence. Implications for the design and evaluation of dating abuse prevention ogram

are discussed.



Introduction

Numerous studies have documented a consistent and robust link between alcohol
use and adult intimate partner violence (for reviews, see Foran & O 2308; Lipsey,
Wilson, Cohen & Derzon, 1997; Testa, 2004). The predominant theoretical explanation
for this association, often called the proximal effects model (Leonardi§l€y, 1999),
suggests that alcohol intoxication plays a causal role in increasing psktoér
aggression through its psychopharmacological effects on cognitive function (viurph
Winters, O’Farrell, Fals-Stewart, & Murphy, 2005). Specifically, alcatialxication
can impair information-processing capacity, lead a person to overreacteovpdr
provocation and decrease the saliency of inhibitory cues, thereby incraskiaf
violence (Phil and Hoaken, 2002).

Although accumulating evidence from different lines of research provides strong
support for the proximal effects model (e.g., see Fals-Stewart, 2003; Murpddy, et.
2005), studies also indicate that for many individuals heavy drinking does not culminate
in partner aggression (Kantor, & Straus, 1987; Schumaker, Fals-Stewart, &d,eona
2003), and that aggression may occur in the absence of alcohol use (Fals-Stewart, 2003;
Kantor, & Straus, 1990; Quigley & Leonard, 2000). Taken together these findings
suggest that other factors may moderate the relation between alcohatl ypsetaar
violence. Indeed, several investigators have posited that the relation bete&en t
behaviors likely varies considerably as a function of both individual (e.g., temgr@ram
cognitive functioning), and contextual or situational (e.g., settingjoesdtip type)
characteristics (Chermack & Giancola, 1997; Foran & O’leary, 2008; Kloste&fals-

Stewart, 2006; Lipsey, Wilson, Cohen, & Derzon, 1997; Parker & Auerhahn, 1998).
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Despite a compelling empirical rationale for examining factors thgtmuaerate
the relationship between alcohol use and partner violence, few studies have done so
(Foran & O’leary, 2008; Klosterman & Fals-Stewart, 2006; Schumacher, Homish,
Leonard, Quigley, & Kearns-Bodkin, 2009). Moreover, to our knowledge, no studies
have examined moderators of the relationship between alcohol use and dating violence
during adolescence. Adolescence is an important developmental period fongtineyi
relation between alcohol use and dating violence given that both behaviors initiate and
then become increasingly prevalent during this period and both can have serious negative
consequences for health and well-being (Ackard, Eisenberg & Neumaike8z007;
Chassin, et. al, 2004; Roberts, Klein & Fisher, 2003; Windle & Windle, 2004).
Furthermore, patterns of relationship conflict that are established doisngetriod may
carry over into young adulthood (Bouchey & Furman, 2003; Gidycz, Orchowski, King &
Rich, 2008; Magdol, Moffitt, Caspi & Silva, 1998; Smith, White & Holland, 2003). As
such, a better understanding of how alcohol use and other risk factors act ttgether
contribute to dating violence may inform primary prevention efforts that reduds téve
partner violence perpetration across the life-span. To this end, the curreniseddy
longitudinal data spanning grades 8 through 12 to examine the relation between heavy
alcohol use and dating violence perpetration with respect to potential moderetiimg fa
drawn from the family, peer and neighborhood contexts.
Moderators of the Relationship between Alcohol Use and Partner Violence

In their review, Klosterman and Fals-Stewart (2006) suggest that the most
consistent moderator of the link between alcohol use and partner violence appears to b

the presence of other factors that are causally related to aggressiomnthision is
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consistent with theoretical models of the relationship between alcohol use et par
violence that account for the role of moderating factors including the selecti
disinhibition model (Parker, 1995), the biopsychosocial model (Chermack & Giancola,
1997; Moore, et al., 2008), and the multiple threshold model (Fals-Stewart, Leonard &
Birchler, 2005).

While these models differ in scope and focus, they all put forth the basic
hypothesis that alcohol will have a more pronounced effect on individuals who have
aggressive propensities and/or in contexts or situations that facilitatecurage
aggressive behavior (e.g., for individuals with low aggressive inhibitions, trait anger or
hostility, or an impaired capacity for behavioral regulation, in contel&sathere are
permissive social norms regarding the use of aggression). In essemeastieng
underlying this hypothesis suggests that: (i) everyone has a differetiatdras which
they are likely to engage in violence (holding level of provocation constant)c@hall
intoxication increases risk of violence by weakening the cognitive controe/dlodd
otherwise constrain aggressive behavior (i.e., intoxication lowers the threshdltiat
aggression will occur) and, (iii) accordingly, alcohol use will be even mory likkéead
to aggression among individuals who have aggressive behavioral propensities (and/or in
situations or contexts that facilitate aggressive behavior) becausegipeission
threshold will already be relatively low (but see Fals-Stewart,,e2@05 for a more
nuanced discussion of how multiple thresholds may be set depending on violence severity
and level of provocation).

One factor that may moderate the relation between adolescent alcohol use and

dating violence is exposure to violence. Social cognitive models (Bandura, 1973, 1977)
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and empirical research suggest that adolescents who are exposed to violénce (a
associated rewards) internalize norms that are generally magtiagcof violence and
are less likely to expect negative sanctions to be imposed on their use of violence by
institutions and others (Allwood & Bell, 2008; Delsol & Margolin, 2004; Foshee,
Bauman, & Linder, 1999; Kinsfogel & Grych, 2004). In addition, teens embedded in
violent contexts may have diminished opportunities for learning constructivectonfli
resolution skills (Delsol & Margolin, 2004; Foshee, et al., 1999). As such, teens who are
exposed to violence may develop lower inhibitions against the use of aggression (due to
permissive individual and social norms) and a propensity to resort to aggrespwese
options when provoked (due to a lack of constructive conflict resolution skills).
Accordingly, following the reasoning described above, the relation betwesohlicse
and dating abuse may be stronger for teens who have been exposed to violence because
these teens are more likely to have aggressive behavioral and perceptual fiespensi
(i.e., their threshold for using aggression is relatively low).
The Current Study

The current study drew on the theoretical framework described above to
determine if exposure to violence moderates the relationship between hednol ake
and physical dating violence perpetration among adolescents across&thdmigh 12.
Exposure to violence may occur in the context of a teen’s home, peer network, and/or
community, each of which are key socialization contexts responsible for the igsiosm
and reinforcement of behavioral norms during adolescence (Bronfenbrenner, 1979;
Oetting & Donnermeyer, 1998). Indeed, empirical research has found that, faeaty

and neighborhood (or community) violence are each associated with adolesognt dat
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violence perpetration (Arriaga & Foshee, 2004; Capaldi, Dishion, Stoolmiller, &
Yoerger, 2001; Foshee, et al., 1999; Foshee, Reyes, & Ennett, in press; Kinsfogel &
Grych, 2004; Malik, Sorenson, & Anehensel, 1997). Accordingly, we hypothesized that,
across grades 8 through 12, the relationship between heavy alcohol use and physica
dating violence perpetration would be stronger for adolescents who reported éngther |
as compared to lower levels of exposure to family, peer and neighborhood violence.
To test our hypotheses, we examined the main effects and interactionsrbetwee
heavy alcohol use and four measures of violence exposure (family violeand,dating
violence, friend peer violence and neighborhood violence) on levels of dating violence
perpetration across grades 8 through 12. Within the peer context, we examined both
exposure to friend dating violence and exposure to friend peer violence as potential
moderators because modeling and reinforcement of either of these behaviors may
contribute to increase one’s propensity to aggress against a dating.@Zeterse many
studies suggest that dating violence perpetration is as prevalent fosdotsbays
(Foshee & Reyes, 2009) and that the etiological processes leading to datingeviokey
differ for boys and girls (Foshee, et al., 2001; Foshee, et al., in press; Kin&fGggth,
2004; Malik, et al., 1997), we also examined whether there were sex differences in the
main and joint effects of heavy alcohol use and each exposure measure on dating
violence perpetration. In addition, because previous research using this famgléhat
the main effects of heavy alcohol use on dating violence tend to diminish over time and
are stronger in the spring than in the fall semesters (Reyes, 2009), we detevhmtizer

the strength of the main and joint effects of alcohol use and each exposuneemeas
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changed (i.e., increased or decreased) across the grade levelsiaastseecther
effects varied across semesters.

Method
Participants

The sample for this study was drawn from a multi-wave cohort sequential
examination of adolescent health risk behaviors that spanned middle and high school
(National Institute on Drug Abuse, RO1DA16669, S. T. Ennett, PI; Centers for Disease
Control and Prevention, R49CCV423114, V. A. Foshee, PI). Dating violence was
assessed beginning when participants were inthé"8and 18 grades. As such, the
current study uses four waves of data starting when participants were 1) tHea8d
10" grades (wave one) and ending when participants were in thé",cand 12' grades
(wave four). Data were collected at six-month time intervals for teetfiree waves and
there was a one-year time interval between waves three and four. Padierpamt
enrolled in two public school systems located in two predominantly rural counties wit
higher proportions of African Americans than in the general United States (lh&u<e
Bureau, 2001).

At each assessment all enrolled students in the targeted grades wiabledoe
complete the survey in English and who were not in special education programs or out of
school due to long-term suspension were eligible for the study. Parents had the
opportunity to refuse consent for their child’s participation by returning sewirfiorm or
by calling a toll-free telephone number. Adolescent assent was obtained frnem tee
whose parents had consented immediately prior to the survey administrationd Traine

data collectors administered the questionnaires in student classrooms ontableas
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occasions to reduce the effect of absenteeism on response rates. To maintain
confidentiality, teachers remained at their desks while students complegtidigures
and the students placed questionnaires in envelopes before returning them to the data
collectors. The Institutional Review Board for the School of Public Heattieat
University of North Carolina at Chapel Hill approved the data collection pratocol

At wave one, 6% of parents refused consent, 6% of adolescents declined to
participate and 8% were absent on the days when data were collected &o0b2686
students completing a survey at wave one. The response rate, calculbgedrapdrtion
of adolescents who completed a survey out of those eligible for the survey at wawve 1 wa
79%. For this study, analyses excluded students who; (1) reported being out of thle typic
age range of 12-19 for the grades studied (n=33, 1%), (2) did not report their dating status
(n=83, 3%), (3) reported never dating across all of the assessments (n=171,48%) or (
were missing data on the dating violence measures across all waves oflyh@s88,
1%), yielding a sample size of 2311. Nearly all students participated irsatieawaves
of data collection (n=2157, 93%), with 75% participating in 3 or more waves (n=1741).

Approximately half of the sample was male (47%) and the self-reported
race/ethnicity distribution was 45% White, 47% Black, and 8% other race/eghAicit
wave one, 40% of participants reported that the highest education obtained by either
parent was high school or less. Wave one prevalence of any heavy alcohol use in the past
three months was 19% and prevalence of any physical dating violence penpétrte
past three months was 18%.
Measures

Measures included physical dating violence perpetration, heavy alcohol use, four
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measures of exposure to violence (family violence, friend perpetration of pksrod,

friend perpetration of dating violence, and neighborhood violence) and three
demographic controls (race, sex and parent education). Measures of heavy alcohol use
and exposure to violence were collected at each wave and were modeledas finge
covariates. The values of the demographic controls were determined basedaineavail
data across all four waves of the survey and were modeled as time-invariaratesva

All measures were based on adolescent self-report except for nse@slerang friends

use of peer and dating violence, which were constructed using sociometric methods
described below.

Physical Dating Violence Perpetration. Dating violence perpetration was
measured each wave using a short version of the Safe Dates Physidahtanfecale
(Foshee, et al., 1996). Adolescents were asked, “During the past 3 months, how many
times did you do each of the following things to someone you were dating or on a date
with? Don’t count it if you did it in self-defense or play.” Six behaviorahgevere
listed: “slapped or scratched them,” “physically twisted their arm or bektthair
fingers,” “pushed, grabbed, shoved, or kicked them,” “hit them with your fists or with
something else hard,” “beat them up,” and “assaulted them with a knife or a geh.” E
item had five response categories ranging from 0 to 10 times or more in the gast thre
months. Responses were summed across items to create a physical datieg viole
perpetration scale measure (average Cronbach’93).

Heavy alcohol use. Heavy alcohol use was assessed by four items asking
adolescents how many times they had: 3 or 4 drinks in a row, 5 or more drinks in a row,

gotten drunk or very high from drinking alcohol, or been hung over in the past three
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months. Each item had five response categories that ranged from 0 to 10 or r@sre tim
Responses to the four items were averaged to create a composite scale afdodaly
use (average Cronbachis=.95).

Family violence. Family violence was assessed by three items from Bloom’s
(1985) self-report measure of family functioning that asked adolescentsrooglt
they agreed or disagreed with statements about their family lifélyfemambers
sometimes hit each other, we fight a lot in our family, family members sogseget so
angry they throw things). Response options ranged from strongly agree (4) ttystrong
disagree (0). Iltems were averaged to create a composite scalelpifalance (average
Cronbach’'sy =.87).

Friend perpetration of peer and dating violence. Measures of each respondent’s
friends’ use of violence against dates and peers were constructed ugingesioc
methods. At each wave, adolescents were provided with a student directorydtallis
enrolled students along with a four-digit peer identification number for eachstude
Participants were asked to use the identification number in the roster toyidgntaf five
of their closest friends. Because the respondent’s friends in school weiskeshah the
data collection, their friends’ reports of violence rather than the respondercéppens
of their friends’ violence, were used to create measures that indexed'fdatidg
violence perpetration (based on the measure of dating violence described above) and
friends’ peer violence perpetration at each wave. Peer violence was measugeixus
items that assessed how many times in the past three months the respondent dad pushe
slapped or kicked someone, physically twisted someone’s arm or bent back thes; finge

hit someone with their fist or something else hard, beat someone up or assaudtedesom
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with a knife or gun. Adolescents were specifically asked to exclude actheldtad
perpetrated against a date. Scores were averaged across the items tocnegiesite
scale of peer violence at each wave (average Cronbachdil).

To create each friend perpetration measure, we dichotomized the dating violence
and peer violence measures for each friend and summed the number of friends who
reported any perpetration of dating violence and the number who reported any
perpetration of peer violence. To adjust for differential exposure to peer models due to
variability in the number of friends nominated, a time-varying variable dentte total
number of friends in the adolescent’s friendship network at each wave was incladed as
control variable in all models.

Neighborhood violence. Teens responded to four items assessing their agreement
or disagreement with statements about fear, violence and antisocial behawear in t
neighborhood (people are afraid to come to my neighborhood, people there have violent
arguments, people feel safe there, people sell illegal drugs in my neighborhood).
Response options ranged from strongly agree (4) to strongly disagreer{@)were
reverse coded as necessary and summed to create a composite scale of neighborhood
violence (average Cronbachis=.94).

Demographic covariates. Sex was coded such that the reference group was
female. Race/ethnicity was based on the adolescent’s modal responselba@pgssaof
assessment and dummy coded to include White (reference group), Black, and other
race/ethnicity (including Latinos). Parent education ranged fromHasshigh school (0)
to graduate school or more (5) and was measured as the highest educatiahlattaine

either parent across all waves. Grade level was used as the metric ahdmranged
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from grade 8 (0) to grade 12 (4). Semester was coded as fall (0) and spring (1).
Analytic Srategy

The main purpose of this study was to determine if the effect of heavy alcohol use
on adolescent dating violence perpetration varies depending on levels of exposure to
family, peer and neighborhood violence. To address this goal, we first used random
coefficients (multilevel) growth curves to model trajectories of datiagnce
perpetration across grades 8 through 12. We then assessed the main and joint effects of
time-varying measures of heavy alcohol use and exposure to violence on the repeated
measures of dating violence perpetration. Data analysis occurred in seveeal pha
involving the reorganization of data based on grade rather than wave, imputation of
missing data, centering of variables, estimation of unconditional tragsiirdating
violence perpetration and hypothesis testing.

First, to take advantage of the cohort sequential design of this study, data were
reorganized such that the grade level of the child was used as the primag\ofrtehe
rather than wave of assessment. This allowed for trajectories of datiagogol
perpetration to be continuously modeled across grades eight through twelve. After
combining across cohorts and reorganizing the data by grade, information wasevaila
across eight discrete data points: grade 8 fall (n=795), grade 8 spring (n=78&X gra
fall (n=1586), grade 9 spring (n=791), grade 10 fall (n=2311), grade 10 spring (n=725),
grade 11 fall (h=1516) and grade 12 fall (n=725). In previous analyses using this sample
we found no evidence of cohort differences in dating violence perpetration growth
trajectories, suggesting that data from each of the cohorts could be combineddtees

a single developmental curve across grades 8 through 12 (Reyes, 2009). We also note
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that preliminary analyses using this sample found that dependence inducedrxy afesti
students within schools is negligible (average Intraclass Correlation wedage

Design Effect < 2.00), and that adjusting for nesting had no effect on the gretath fa

means or variances (Reyes, 2009). As such the models reported below do not account for
nesting of dating violence within schools, but are likely not biased by this omissi

We addressed the issue of missing data in our time-invariant and time-varying
covariates through multiple imputation (Rubin 1987) using SAS PROC MI (SAS
Institute, 2003). Following standard recommendations, the imputation equation included
all of the independent covariates (including the interactions between heakplaise
and each exposure variable), and dependent variables assessed at each ofltheigrade
(Allison, 2001, Rubin 1996). Ten sets of missing values were imputed using multiple
chain Marcov Chain Monte Carlo methods. Models were fit to each of the ten imputed
datasets and parameter estimates and standard errors were combineAS$ROE
MIANALYZE (SAS Institute, 2003), which implements the procedures developed by
Rubin (1987) to ensure that statistical inference takes into account uncertainty in the
imputation process.

Following the recommendations of Raudenbush and Bryk (2002, p. 183) for
disaggregating within- and between-person effects, we person-met@ned all time-
varying measures (heavy alcohol use and all measures of exposure to violence) and
grand-mean centered the time-invariant demographic controls (race&dsparant
education). Next, we determined the functional form and error structure ofjédry
model that best fit our repeated measures of dating violence perpetrationgariogm

several different models (i.e. flat vs. linear vs. quadratic; homoscedastic vs
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heteroscedastic residual error structure). Replicating previous analysgthissame
sample (Reyes, 2009), the best fitting model was a quadratic model with tignegvar
(heteroscedastic) residual errors and a random intercept component. The slope and
guadratic factor variances were negligible and non-significant andthhemefore
constrained to zero.

To test our hypotheses, we estimated a series of conditional multilevelsmodel
We first estimated a baseline model that included the main effects of &dleatpl use
and each of the violence exposure measures, the demographic controls, and interactions
between alcohol use and grade and between alcohol use and semester. Next, we added
various groups of interactions to the baseline model and determined the joint sigaifican
of their contribution to the model using multivariate Wald tests. The first set of
interactions tested were those between heavy alcohol use and each of the violence
exposure measures (four interaction terms). Next, to examine potentiaffeences,
we added two- and three-way interaction terms between sex, heavy alcohol usghand ea
violence exposure measure (Sex x Alcohol Use, Sex x Violence ExposureARehal
Use x Violence Exposure). Next, to examine whether the strength of the mdddfete
varied across grades and/or semesters, we added two- and three-watidngebetween
heavy alcohol use, each violence exposure measure and grade (Grade x Violence
Exposure, Alcohol Use x Grade x Violence Exposure) and between heavy alcohol use,
each violence exposure measure and semester (Semester x Violenagd;doshol
Use x Semester x Violence Exposure). To produce a final reduced model we drbpped al
sets of two- and three-way interactions that did not significantly contribule tmodel

according to the multivariate Wald teat=(05). In addition, within each set of
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interactions that did contribute significantly to the model, we examined the inditidua
tests of the parameter estimates for each interaction term and droppéeraditions that
were not significant from the model.

Results

Replicating previous analysis (Reyes, 2009), the unconditional model-implied
mean trajectory for the sample indicates that the developmental trajectdating
violence perpetration first increased over time, peaked at the end ofifreaaled then
desisted during late adolescence. This trend is reflected in Table 7, wésemts the
observed means and standard deviations for dating violence perpetration across each of
the grade levels that were assessed. The variance estimate forrtreptntelicated there
was significant individual variability in initial levels of dating violencepegration
(p<.001). Furthermore, residual variances in the repeated measures obfierpetere
significant across all grade levels (p<.001 across all grades), snggbst there was
substantial variability in the repeated measures of perpetration that waplaied by
the underlying trajectory process.

The results of the baseline model assessing the main effects of hednol ake
and each of the violence exposure measures are presented in the first columa 8f Tabl
Heavy alcohol use, family violence and friend dating violence were each sagtiific
positively related to levels of dating violence perpetration, whereas negiaabr
violence (marginally significant) and friend peer violence were not. Consysiiint
previous research (Reyes, 2009), the results also indicate that the main dfézstyof
alcohol use varied over time. Specifically, the main effect of heavy alcohohusating

violence diminished across the grade levels assessed (Alcohol Use x l65r-&d@3,
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p<.05), but also was much stronger in the spring than in the fall semesters (Alcokol Use
Semester; b=0.13, p<.001).

The multivariate Wald test for the model that added all Alcohol Use x Violence
Exposure interactions was significant (F(4)=13.19; p<.001), and the parametatesti
from this model are presented in the second column of Table 8 (Full Model). Consistent
with study hypotheses, there were significant positive interactions bedi@hol use
and family violence (p<.001) and between alcohol use and friend dating violence
(p<.001) but, contrary to hypotheses, there were not significant interactioreehetw
heavy alcohol use and neighborhood violence or friend peer violence. Tests of all other
two- and three-way interactions between alcohol use and each of the exposbtesvaria
and sex, grade and semester were not significant indicating that: (i) theffeats of
heavy alcohol use and each of the exposure variables as well as the interattieas be
heavy alcohol use and each of the exposure variables did not differ significartbys
and girls and, (ii) the main effects of each of the exposure variables and thetioter
between each of the exposure variables and alcohol use did not vary significarsty ac
grade levels or semesters.

The results of the final reduced model are presented in the third column of Table
8. Removing the non-significant interactions did not change the pattern of findings and
had a minimal impact on parameter estimates. The positive interactionghdiagy
alcohol use and family violence (b=0.03, p<.001) and between heavy alcohol use and
friend dating violence (b=0.09, p<.001) indicate that, across all grade levels, the
relationship between alcohol use and levels of dating violence perpetraticasettia

strength as levels of family violence and friend dating violence increased.
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To further probe the pattern of moderated effects over time, we estimated the
effect of alcohol use at high (one standard deviation above the mean) and low (one
standard deviation below the mean) levels of family violence and friend dating violence
within each grade level assessed in the study (by setting gradéolgvatlie 8 fall, grade
8 spring, etc.). Results are presented in Figure 5 (for family violence)igune 6 (for
friend dating violence). Each figure graphs the effect of heavy alcohol uséimgm da
violence perpetration (i.e., the regression coefficient associated with hleatpl use) at
high and low levels of each exposure variable across grades 8 through 12. Although we
did not assess individuals in grades 11.5 or 12.5 (the spring semesters of grade 11 and 12)
we include the model-implied effects for these grade levels to show the polguhtiern
from grade 8 fall semester through grade 12 spring semester.

As shown in both figures, thakfference between the effects of heavy alcohol use
at high and low levels of each exposure variable was the same across dibgeide
That is, in each figure the lines depicting the effects of heavy alcohol bggh and low
levels of exposure are parallel, reflecting the finding that the streng#tlofod the
interaction effects (b=0.03 for family violence and b=0.09 for friend datingnae)edid
not change over time. However, also depicted in each figure by the jagged paltdra a
downward tilt of each line, are the findings that the strength of the effect\of akeahol
use on dating violence both high and low levels of each exposure variable was
generally higher in the spring than in the fall semesters (Alcohol Use asEami=0.12)
and tended to diminish across the grade levels assessed (Alcohol Use x Gra@g).b=-0.
As a final step, we conducted significance tests of the parameter estioratheavy

alcohol use at high and low levels of family conflict and friend dating violencecht e
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grade level. At high levels of family conflict and at high levels of frienthdatiolence

the effects of heavy alcohol use on dating violence perpetration were sigraficass

nearly all grade levels (the fall semester of grade 12 is the onlgtexce In contrast at

low levels of family conflict and at low levels of friend dating violence theot$f of

heavy alcohol use on dating violence were significant only in the spring sesnester
Discussion

Consistent with our hypotheses, we found that the relationship between heavy
alcohol use and dating violence perpetration became more pronounced as levels of family
conflict and friend involvement in dating violence increased and that this pattern of
effects persisted across grades 8 through 12. In contrast, neighborhood violence and
friend involvement in peer violence were not significantly associated ewitid of
dating violence perpetration (marginal main effects for neighborhood violence) and,
contrary to expectations, neither of these variables moderated the etieatvgfalcohol
use on dating violence. Furthermore, we found no evidence of sex differences in the
direct or joint effects of heavy alcohol use and each of the violence exposutgaaeas
(family, friend peer violence, friend dating violence and neighborhood violence) on
dating violence perpetration.

The finding that the effects of heavy alcohol use on dating violence perpetration
are more pronounced for teens who are embedded in family and peer contexts where
higher levels of relationship violence occur is consistent with the notion that thes
exposures contribute to the development of aggressive behavioral and perceptual
propensities that work synergistically with alcohol use to increase riskinfdat

aggression. Specifically, social cognitive theory suggests that teenseaevixpased to
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family and peer dating violence may, through processes of modeling and reirdatce
internalize norms that are more accepting of the use of dating aggression, dexelop m
positive expectancies and fewer negative expectancies regarding thguemses of
using dating violence (e.g., because they observe the mature social Isprivitege
conferred upon friends or family members who use violence and/or because they do not
expect to be sanctioned by their peers for using dating violence), and have fewer
opportunities to learn constructive conflict resolution strategies than téenares not
exposed to family or friend dating violence (Bandura, 1973; Foshee, et al., 1999). In turn,
teens who have developed aggressive perceptual or behavioral tendencieslasfa res
their exposure to family and/or friend dating violence may be more susceptitée to t
disinhibiting effects of intoxication on dating violence perpetration because téess
already have a relatively low threshold at which they will engage in sgjgre

Replicating previous research (Reyes, 2009), findings also indicate that the main
effect of heavy alcohol use on dating violence diminished over time, wherea®tigtlstr
of the moderating influences of exposure to family and friend dating violence on the
relation between heavy alcohol use and dating violence persisted acrossealéyeds.
Taken together these findings suggest that, over time, moderating factoessuc
exposure to family and friend dating violence may play an increasingly tampa@ole in
explaining individual differences in relationship between alcohol use and dating eiolenc
That is, because tlowerall effect of heavy alcohol use on dating violence is stronger in
early adolescence, heavy alcohol use tends to increase risk of dating violpatepen
for all young teens (though effects are stronger for those exposed tp &achipeer

dating violence). In contrast, becausedberall effect of heavy alcohol use tends to be
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weaker during late adolescence, heavy alcohol use may only increasiedasiang

violence perpetration among older teens who have aggressive perceptual or behavioral
propensities as a result of exposure to family and friend dating violence oriskhe

factors (this general time trend is depicted in Figures 5 and 6).

We also briefly note that, regardless of exposure level, the main effettslodla
use on dating violence were much stronger in the spring semesters than in the fall
semesters. This finding was reported in an earlier study using this §&epés, 2009),
and may be explained by spring semester increases in social activitieshnatdohol
use and dating violence may co-occur, overall stress levels (e.g., due toiacadem
pressures), and/or by differences in the types of romantic relationshipectpat\ealent
in the spring as compared to the fall semesters (for example, springnstgiis may
tend to be more committed and/or sexually intimate, thereby intensifying aledéiad
dating conflict).

The finding that family violence and friend dating violence moderated thdsffec
of alcohol use on dating violence whereas friend peer violence and neighborhood
violence did not is particularly interesting. One potential explanation foritlis§ is
that only violence exposures that work specifically to influence norms, exp&stanci
and/or conflict resolution skills concerning interactions within the context ofaté or
romantic relationships contribute to moderate the effect of alcohol use on datergei
perpetration. That is, because exposure to interparental conflict and friendvilsienge
provide opportunities for observational learning and reinforcement of norms and
behaviors that take place in the context of romantic relationships, these expasyies m

more likely to moderate the effects of alcohol use on dating violence pearetrat
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specifically than exposure to peer violence or neighborhood violence, which may
influence cognitions related to aggression that targets peers or strangact,dates.
This reasoning is consistent with Bandura’s (1973) observation, based on Somald.ea
theory, that disinhibition of aggression tends to be selective rather than imthste
(Bandura, 1973, p.190). As applied to this study, the notion of selective disinhibition
suggests that modeling and reinforcement of non-dating aggression in community or peer
contexts may weaken restraints against the use of non-dating aggressieif, riot
necessarily lower inhibitions against the use of dating aggression (Bandura, 1973, p.
190).
Limitations and Future Directions

There are several important limitations to this study that should be not&d. Fir
although our hypotheses suggest a direction of influence from alcohol use to dating
violence perpetration, our study was not designed to distinguish amongst the various
causal mechanisms that may explain covariation between alcohol use and dating
violence, which include the causal influence of alcohol use in leading to dating violence
the causal influence of dating violence in leading to alcohol use, and covariance due to
common risk factors. In addition, our models assessed the contemporaneous rgationshi
between time-varying alcohol use and violence exposure measures ataekclegel.
Consequently, we cannot infer causality or temporal ordering between alcolaoiduse
dating violence, nor can we determine whether adolescents were drinkingiaietiog t
their involvement in dating violence perpetration.

Second, the current study focused exclusively on one type of dating abuse

perpetration (physical) and on one type of substance use (alcohol use). Empeaalres
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suggests that alcohol use may be associated with other types of datingiaggeegs

sexual violence; White, McMullin, Swartout, Sechrist, & Gollehon, 2007), and several
studies have found that other types of substance use (e.g., marijuana use, ham) drug us
are associated with partner violence perpetration (Moore & Stuart, 2005; Moale, et
2008). Future research should build on the current study by examining whether exposure
to violence contributes to moderate the effects of alcohol and other substance use on
physical, psychological and sexual dating violence during adolescence.

Third, our measure of neighborhood violence was limited in that only one item in
the scale directly assessed exposure to violent behavior in the neighborhood. The other
items assessed perceptions of neighborhood safety, fear, and exposure taothe sale
illegal drugs in the neighborhood. These types of items are often included ureseais
neighborhood violence (Brandt, Ward, Dawes, & Fisher, 2005; Johnson, et al., 2009);
however, because these items do not directly assess violence exposuresfegsingit
sexual assault, gang violence), they may not have adequately measuredrtéie#he
construct of interest (Brandt, et al., 2005; Johnson, et al., 2009).

Implications for Prevention

Findings from the current study have several implications for the design and
evaluation of prevention programs. The significant main and joint effects of alc@hol us
and family conflict on dating violence perpetration indicate that early ptieve
programs that successfully reduce or prevent family conflict and/or laéestyol use
during adolescence may also reduce or prevent alcohol-related dating violence
perpetration. In addition, adolescent dating violence prevention interventions that

successfully redress the negative cognitive effects of exposure to viategce (
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acceptance of dating violence, outcome expectancies and conflict resolutigmskylls
reduce alcohol-related dating violence perpetration. The results of our sttidbr f
suggest that these prevention strategies would be equally effective emjimgvalcohol-
related dating violence perpetration by both boys and girls.

We consider the finding that friend involvement in dating violence had a strong
and persistent exacerbating effect on the relation between alcohol use agdidaince
perpetration to be of particular importance. This finding suggests that abusive dating
behaviors may be modeled and socially reinforced by close friends, adding toinmicreas
empirical evidence that suggests that friends and peers play an impoganttha
development of adolescent romantic relationships (Arriaga & Foshee, 2004; Capaldi, et
al., 2001; Connolly & Goldberg, 1999; Foshee, et. al., in press; Kinsfogel & Grych,
2004). Indeed, based on this research, prevention researchers have called on pyograms t
directly address peer influences on dating behavior (Foshee & Reyes, 2€OgKl &
Grych, 2004). For example, Kinsfogel and Grych (2004) posit that prevention strategies
that are able to influence social norms (e.g., at the school or peer group keyel) m
provide a form of social control that increase inhibitions against the use of dating
aggression. In turn, stronger peer norms against dating abuse may weaken the
disinhibiting effect of alcohol intoxication on dating violence perpetration.

Interventions may prevent or mitigate the effects of exposure to friend dating
violence on teens’ attitudes and expectancies regarding the use of dating@gress
helping teens to recognize the negative consequences of dating violencefiretiast
lives and by providing teens with exposure to models of healthy, respectful romanti

relationships. Other potentially efficacious strategies for addressingnfleences

101



proposed by violence prevention researchers include media campaigns that aeldress te
dating violence norms (Manganello, 2008; Odgers & Russell, 2009), and peer-led
interventions that promote positive relationship behaviors (Prinstein, Boergers,it®,Spir
2001).

We also note that a closer look at the data from our study indicates that, at each
grade, nearly all teens (from 96% to 98%) had at least one friend who reported no
involvement in dating violence. Similarly, other studies have found that nearlyral tee
have at least one friend who is involved in prosocial behaviors such as assisting other
teens and involvement in school activities (Prinstein, et al., 2001). These findingsandic
that prevention programs should also seek to harness and strengthen the influence of
prosocial friends on teens’ dating behavior. For example, as confidants, prosecdsd fr
can establish and reinforce standards about what is and is not acceptable behavior
(Connolly & Goldberg, 1999). Moreover, because group dating is common, particularly
during early adolescence (Feiring, 1996), friends are in the unique position oabking
to observe and actively intervene to prevent dating abuse including alcohal-ottey
violence (e.g., by helping to arbitrate or defuse dating conflict). Preventiorapregr
should therefore emphasize the positive role that teens’ can play in helping to prevent
dating abuse among their close friends and peers, and provide training in the best
methods to do so.

Finally, we highlight cognitive factors such as norms and expectanciessitsi@os
mechanisms through which exposure to violence may contribute to moderate the
relationship between alcohol use and dating violence. However, we also note that

exposure to family violence has been found to lead to emotional dysregulation, including
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difficulties in managing anger (Delsol & Margolin, 2004; Kinsfogel & Grych, 204).
turn, emotional dysregulation may explain why alcohol use has a strongerogffe

dating violence perpetration for teens exposed to family violence. Teens who are
emotionally reactive may have a lower threshold for use of aggression because they a
less able to control their behavior in response to provocation. As such, the disinhibiting
effect of intoxication (which works to lower this threshold even further) would be
exacerbated for these individuals as compared to individuals with higher levels of
emotional control. If this perspective is correct, it suggests that preventoveintions

that seek to reduce alcohol-related dating violence should target skiksirelatnger
management among youth exposed to family violence. Future studies should therefore
examine both cognitive and emotional factors as potential explanations for pdsues

to violence moderates the relation between alcohol use and dating violence penpetrat
(i.e., through the testing of mediated moderation models). This information could inform

prevention efforts targeted at reducing alcohol-related dating violencdrnpége
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Table 7. Means and Standard Deviations for Dafiiajence Perpetration by Grade

Semester Grade Dating Violence

M (SD)
Fall 8 0.20 (0.53)
Spring 8.5 0.25 (0.68)
Fall 9 0.24 (0.60)
Spring 9.5 0.27 (0.69)
Fall 10 0.27 (0.63)
Spring 10.5 0.31 (0.76)
Fall 11 0.27 (0.63)
Fall 12 0.20 (0.55)
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Table 8. Results for Models Examining Measuresiofénce Exposure as Moderators of the

Effects of Heavy Alcohol Use on Dating Violence@ss Grades 8 through 12.

Independent Variables Baseline Model Full Model Red Model
b (SE) b (SE) b (SE)

Main effects
Semester 0.02 (.02) 0.01 (.02) 0.02)(
Grade 0.03 (.03 0.03 (.03 0.03 (.03
Grade*Grade -0.01 (.01) -0.01 (.01) -0.01 (.01)
Heavy alcohol use 0.18 (.02)*** 0.08 (.03)** 0.0.03)**
Family violence 0.04 (.01)*** 0.03 (.01)* 0.03@)**
Friend dating violence 0.04 (.02)** 0.02 (.02) 02(.02)
Friend peer violence -0.01 (.01) -0.02 (.01) -0.01)
Neighborhood violence 0.02 (.o~ 0.02 (.01) 20001)

Interactions
Heavy alcohol use*grade -0.03 (.01)* -0.02 (.01~  0.02 (.o~
Heavy alcohol use*semester 0.13 (.03)*** 0.12y6* 0.12 (.03)***
Family violence* alcohol use -- 0.03 (.01)*** 0.9D1)*+*
Friend dating violence* alcohol use -- 0.09 (.02)**  0.09 (.02)***
Friend peer violence* alcohol use -- 0.01 (.01) --
Neighborhood violence* alcohol use - -0.001 (.01) --

Note: All models specified a random intercept qa#siditrajectory for dating violence
perpetration with heteroscedastic residual errer ivne and controlled for the effects of race,
sex, parent education and number of friends. Inudgm predictor variables were all time-
varying (level one).

A p<.10; * p<.05; ** p<.01; *** p<.001
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Figure 5. Parameter Estimates and Standard Ewothd Effects of Heavy Alcohol Use on
Dating Violence Perpetration at Low and High Lewalgamily Violence across Grades 8

through 12.
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Note: Family violence was set at -1 std below tleam(low) and +1 std above the mean (high).
Effects at grades 11.5 and 12.5 were estimatedilmasenodel parameter estimates rather than
observed.

106



Figure 6. Parameter Estimates and Standard Ewothd Effects of Heavy Alcohol Use on
Dating Violence Perpetration at Low and High Lew#l&riend Involvement in Dating Violence

Perpetration across Grades 8 through 12.
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Note. Friend dating violence was set at -1 stdwédle mean (low) and +1 std above the mean
(high). Effects at grades 11.5 and 12.5 were estidnbased on model parameter estimates rather
than observed.
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