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Abstract

This study examines the relationship between violence exposure and early substance use as
mediated by trauma symptoms. The Assessment of Liability and Exposure to Substance Use and
Antisocial Behavior Scale was used to assess violence exposure at age 10 and substance use by
age 12. Mediation analysis indicated direct relationships between violence exposure and tobacco/
illegal drug use and indirect relationships between violence exposure and girls’ substance use
through trauma symptoms. Practitioners should consider violence exposure as a risk factor for
early substance use in high-risk youths and potential gender differences in trauma symptom
pathways to early substance use.
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Early substance use is a potential high priority area for focused social work prevention and
intervention. Early substance use occurring by age 13, the age at which approximately 25%
of youths have initiated substances (Kroutil, Colliver, & Gfroerer, 2010), has been associated
with elevated risk of developing a substance use disorder (Gil, Wagner, & Tubman, 2004;
Sung, Erkanli, Angold, & Costello, 2004) and other adverse outcomes (e.g., poor academic
performance, psychiatric disorder, suicidal behaviors, and violent/deviant behavior; Breslau,
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Miller, Chung, & Schweitzer, 2011; Fulwiler, Grossman, Forbes, & Ruthazer, 1997; Sung et
al., 2004; Swahn, Bossarte, & Sullivent, 2008). Studies suggest that prenatally drug-exposed
youths are at high risk of adverse substance use outcomes (Minnes, Singer, Min, Wu, et al.,
2014; Richardson, Larkby, Goldschmidt, & Day, 2013), as well as related problems such as
inattention, poor perceptual reasoning, externalizing behavior problems, and impaired
executive functioning (Min, Minnes, Lang, et al., 2014; Min, Minnes, Yoon, Short, & Singer,
2014; Minnes et al., 2010; Minnes, Lang, & Singer, 2011; Minnes, Singer, Min, Lang, et al.,
2014). Damage to the central nervous system from prenatal substance exposure and
associated genetic and environmental factors (e.g., ongoing parental substance use, adverse
experiences, and institutional or foster care placements) may place this population at higher
risk for ongoing developmental impairment (Minnes et al., 2011), including the sequalae of
early substance use. However, the antecedents of early substance use within this vulnerable
population, including the potential roles of violence exposure and other environmental risk
factors, remain unclear. A better understanding of these antecedents is needed to inform
social work prevention and treatment efforts.

Violence Exposure and Substance Use in Prenatally Drug-Exposed Youth

Violence exposure (VE), witnessing or being victim to interpersonal behaviors that
intentionally threaten or inflict physical harm (Aisenberg, Gavin, Mehrota, & Bowman,
2001), has been associated with higher risk of substance use in middle adolescence (i.e., 14—
16 years) among prenatally drug-exposed youths. Studies focusing on prenatally drug-
exposed populations have demonstrated significant associations between VE and cocaine
use at 14 years (Delaney-Black et al., 2011); marijuana, alcohol, and any substance use at 16
years (Frank et al., 2011); tobacco, marijuana and any substance use at 15 years (Minnes,
Singer, Min, Wu, et al., 2014); and age of marijuana use reported at 15 years (Richardson et
al., 2013). General population studies have identified positive associations between VE and
early substance use, including cigarette, alcohol, marijuana, and other drugs (e.g., Mrug &
Windle, 2009; Sullivan, Farrell, Kliewer, Vulin-Reynolds, & Valois, 2007; Tharp-Taylor,
Haviland, & D’Amico, 2009). Only one identified study focusing on early substance use
among prenatally cocaine-exposed youth reported no significant VE effects on early cocaine
use in 10 ¥%2 and 12 % year olds (Warner, Behnke, Eyler, & Szabo, 2011). The relationship
between VE and early substance use in prenatally drug-exposed populations, therefore,
remains largely unclear and is in need of further study.

Trauma Symptom Pathways to Substance Use

Developmental traumatology suggests that trauma symptoms (i.e., anger, depression,
anxiety, dissociation, and posttraumatic stress) mediate the relationship between VE and
adolescent substance use. Stressful events are thought to overwhelm the brain’s stress
response system, leading to trauma symptoms, with substances then used principally for
their anxiolytic properties (De Bellis, 2002; Giaconia et al., 2000; Hovdestad, Tonmyr,
Wekerle, & Thornton, 2011). Few studies, however, have utilized mediation analysis to
assess the interrelationships among VE, trauma symptoms, and adolescent substance use
implied by this theory. Most existing mediation studies have focused on older adolescents,
with mixed results. Anger has been found to be a significant mediator between both family
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conflict/violence and sexual abuse and substance use in 16—-19-year-olds (Asgeirsdottir,
Sigfusdottir, Gudjonson, & Sigurdsson, 2011). Another study found internalizing symptoms
(i.e., depression and anxiety, withdrawal, somatic complaints) to mediate the relationship
between child abuse and cigarette smoking in 16-year-olds (Lewis et al., 2011). Others
found that externalizing (i.e., aggression and delinquency) but not internalizing symptoms
partially mediated the relationship between late childhood family conflict and late
adolescent substance use disorder (Skeer, McCormick, Normand, Buka, & Gilman, 2009), or
no significant mediation by depression (Asgeirsdottir et al., 2011). Scant mediation studies
that include younger adolescents have reported that anger mediates the relationship between
relational victimization and combined alcohol, cigarettes, and marijuana use in eighth, tenth,
and twelfth graders (Weiner et al., 2004) and that negative affect, an aspect of depression,
mediates the relationship between stressful life events and substance use in 10-15-year-olds
(Chassin, Pillow, Curran, Molina, & Barrera, 1993). However, similar to other existing
mediation studies (e.g., Asgeirsdottir et al., 2011; Skeer et al., 2009), Weiner et al., (2004)
and Chassin et al. (1993) used broad measures of traumatic exposure that included
nonviolent forms of victimization.

Violence Exposure and Early Substance Use

Some scholars maintain that VE and other forms of potential trauma are particularly salient
to early substance use (Tonmyr, Thornton, Draca, & Wekerle, 2010; Whitesell, Bachand,
Peel, & Brown, 2013), suggesting the need for studies focused on younger adolescent
populations. Supporting this perspective is evidence that victimized youths use substances
earlier than other youths (Kaufman et al., 2007; Kilpatrick et al., 2000) and evidence of
statistically stronger relationships between adverse experiences, including physical
abuse/VE and earlier substance use initiation (Anda et al., 1999; Dube et al., 2003, 2006).
Studies of younger adolescents have also connected higher levels of trauma symptoms to VE
(Flannery, Wester, & Singer, 2004; Lambert, Nylund-Gibson, Copeland-Linder, & lalongo,
2010; Mrug & Windle, 2010; Singer, Flannery, Guo, Miller, & Leibbrandt, 2004) and
substance use risk (Costello, Erkhanli, Federman, & Angold, 1999; King, lacono, & McGue,
2004; Loeber, Stouthamer-Loeber, & White, 1999). However, there have been inconsistent
findings in the relationships between internalizing symptoms and early substance use. Some
studies have associated depression and internalizing symptoms with increased risk for early
substance use (Costello et al., 1999; King et al., 2004; Loeber et al., 1999). Others have
reported no relationship between depression and internalizing symptoms and early substance
use (Clark, Parker, & Lynch, 1999) or protective effects (Chassin et al., 1993; Colder et al.,
2013). However, these inconsistent studies have not assessed the role of VE. Additional
research is needed to clarify the relationships among various trauma symptoms, VE, and
early substance use.

Gender Differences in Trauma Pathways to Substance Use

Potential gender differences in trauma pathways to early substance use have been suggested
by theory and empirical studies. Girls’ sensitivity to relational harm and earlier cognitive
development may lead to unique vulnerabilities to the effects of VE (Zahn-Waxler, Shirtcliff,
& Marceau, 2008). Alternatively, differences in levels or types of girls’ and boys’ stress
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exposure could lead to disparate responses (Tolin & Foa, 2006; Zahn-Waxler et al., 2008).
Gender differences in the relationship between VE and trauma symptoms are relatively well
established, with meta-analyses identifying stronger positive effects of violence exposure in
girls than boys on anxiety/depression (Fowler, Tompsett, Braciszewski, Jacques-Tiura, &
Baltes, 2009) and posttraumatic stress (Tolin & Foa, 2006). Statistically stronger
associations for girls between VE and dissociation have been identified (Zona & Milan,
2011). Further studies have found associations between VE and substance use solely in girls
(Lansford, Dodge, Pettit, & Bates, 2010; Tharp-Taylor et al., 2009). A mediation analysis
found that the number of clinical trauma symptoms mediated the relationship between
maltreatment and marijuana use only in girls (Wekerle, Leung, Goldstein, Thonton, &
Tonmyr, 2009). However, another mediation analysis reported stronger effects of sexual
abuse on depressed mood in girls, but direct effects of family conflict/violence on substance
use in boys (Asgeirsdottir et al., 2011).

Studies examining gender differences in the relationship between trauma symptoms and
substance use have been mixed. Several studies have found exclusive or stronger effects of
depression and posttraumatic stress on substance use in girls (Acierno et al., 2000; Fleming,
Mason, Mazza, Abbott, & Catalano, 2008; Lipschitz, Grilo, Fehon, McGlasha, &
Southwick, 2000). However, another study found that depression predicted earlier age of
onset for alcohol use in girls only, but earlier age of onset of any substance use, marijuana
use, and substance abuse or dependence in boys only (Costello et al., 1999). Furthermore,
depression predicted smoking, alcohol, marijuana, and other drug use by age 16 only in boys
(Costello et al., 1999). A study of younger adolescents reported no significant gender
differences in the associations between internalizing and externalizing pathology and early
substance use (Colder et al., 2013). Other research reported stronger relationships between
externalizing pathology and early heavy drinking in males but no gender differences in the
relationship between internalizing pathology and early substance use, noting the limitation
that anxiety was measured only in girls (King et al., 2004). In an examination of the effects
of various dimensions of anxiety and early alcohol initiation, no significant Gender x
Anxiety interaction effects were found (Kaplow, Curran, Angold, & Costello, 2001).

Overall, research examining gender differences suggests stronger relationships between VE
and trauma symptoms in girls, as well as possible gender differences in the relationship
between VE and early substance use. Gender differences in the relationship between trauma
symptoms and early substance and potential mediating role of trauma symptoms in the VE-
early substance use relationship remain unclear.

Potential Confounds

The inconsistent evaluation of potential confounds beyond basic demographic variables such
as age, gender, and race/ethnicity limits current research examining the relationships among
VE, trauma symptoms, and early substance use. In particular, with some notable exceptions
(i.e., Chassin et al, 1993; Costello et al., 1999; Singer et al., 2004; Warner et al., 2011), there
is a paucity of early substance use studies evaluating parental or home environment factors
as potential confounds. Parental substance use (Acierno et al., 2000; Anda et al., 1999;
Chassin et al., 1993; Dube et al., 2003, 2006; Kilpatrick et al., 2000) and psychological
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distress (Anda et al., 1999; Dube et al., 2003, 2006) are commonly observed as risk factors
for adolescent substance use. Additionally, parental education (Whitesell et al., 2013), the
quality of the home environment (Warner et al., 2011), and instrumental and affective
parental controls (i.e., parental monitoring and attachment; Branstetter, Furman, & Cottrell,
2009; Chassin et al., 1993; DiClemente et al., 2001; Fagan, Van Horn, Hawkins, & Jaki,
2012; Sullivan, Kung, & Farrell, 2004; Whitesell et al., 2013) are identified protective
factors.

Prenatally drug-exposed populations experience high rates of placement into out-of-home
care, an additional potential confound for this high-risk population (Minnes, Singer, Min,
WU, et al., 2014). Youths in out-of-home placement may experience protection from
substance use because of improved environmental conditions. Alternatively, factors such as
maltreatment exposure, behavioral problems, estrangement from the biological family, and
transitions in caregiver relationships may present additional substance use risk among these
youths (Aarons et al., 2008). Among youths placed in out-of-home care, the number of
placements has been associated with greater risk of substance use (Aarons et al., 2008; Stott,
2012).

Research Questions

Method

This study sought to elucidate the development of substance use problems and disorder and
inform social work practice in the addictions by examining substance use by 12 years in a
high-risk (i.e., poly-drug-exposed, low-SES) sample. Specifically, it examined the
relationship between VE and early substance use among boys and girls in this population,
and the potential mediating role of trauma symptoms (anger, depression, anxiety,
posttraumatic stress, and dissociation). The research questions were as follows: (1) Does VE
significantly relate to substance use (alcohol and tobaccol/illegal drug use) by 12 years
among high-risk youths? (2) Do trauma symptoms mediate the relationship between VE and
early substance use in this population? (3) Do potential mediation patterns vary by gender?

Participants and Procedures

This study included 297 adolescent-caregiver dyads who participated in 10-, 11-, and 12-
year assessments in a longitudinal study about the developmental effects of prenatal cocaine/
poly-drug exposure. The sample was recruited from September 1994 to August 1996 starting
at birth from a hospital in a large Midwestern city serving a low-income population. Dyads
with mothers who lacked prenatal care, admitted to drug use, exhibited behavior
characteristic of intoxication, or who had a history of involvement with the Department of
Health of Human Services were eligible for the study. Dyads with mothers with diagnosed
psychiatric conditions, mental retardation, HIV infection, or chronic medical conditions or
whose infants had Down syndrome, fetal alcohol syndrome, or medical conditions were
excluded.

Informed consents approved by the affiliated hospital’s Institutional Review Board and
baseline assessments were completed with mothers at the time of birth or shortly after.
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Toxicology screens, maternal self-report, infant and mother urinalysis, and meconium
analysis were used to determine prenatal cocaine exposure status. Subsequent assessments
lasted approximately 5 hours and were conducted in a child development laboratory at 2, 4,
6,9, 10, 11, and 12 years with current caregivers and children. Stipends of $100 ($50 for
caregivers and $50 for children) as well as lunch and reimbursement for transportation costs
were provided at the 12-year assessment. The current study used data from the assessments
at baseline (birth), 9, 10, 11, and 12 years.

Violence Exposure—Lifetime VE was assessed at age 10 using the Assessment of
Liability and Exposure to Substance Use and Antisocial Behavior Scale (ALEXSA), an
illustration-based, audio, computer-assisted child self-report interview that measures early
manifestations and predictors of substance use and antisocial behaviors (Ridenour, 2003).
The ALEXSA has been demonstrated to have excellent test-retest reliability, construct
validity, criterion validity, and cross-cultural equivalence (Ridenour et al., 2011; Ridenour,
Clark, & Cottler, 2009; Ridenour, Meyer-Chilenski, & Reid, 2012). The VE scale contains
eight items: ever witnessing/experiencing a beating, being chased or threatened, a robbing or
mugging, and a stabbing or shooting, alpha (o) = .74. Items are rated on a 5-point scale
ranging from 0 times to 5 times with higher scores indicating greater VE. Average scores
(potential range, 0-5) were used.

Youth Substance Use—Substance use was measured by a 5-item scale on the ALEXSA,
collected at ages 9, 10, 11, and 12 (ever drank alcohol, even just a sip; ever used hard drugs/
Inhalants/ tobacco/ marijuana,; ever just to try i) and by child self-report three items from the
Youth Risk Behavior Surveillance Survey (YRBSS; Centers for Disease Control and
Prevention, 2009), collected at age 12 (in the last 12 months have you drunk alcohol (even
one drink)/smoked a cigarette/used any illegal drug). Categorical variables were created
based on any endorsement of alcohol use and tobacco/illegal drug use by age 12. The
frequencies for tobacco use (8.8%) and illegal drug use (5.0%) alone were insufficient for
reliable logistic regression analysis.

Trauma Symptoms—Trauma symptoms were measured by the Trauma Symptom
Checklist for Children (TSCC) at 11 years (Briere, 1996). The TSCC consists of 54 items
that the child rates as happening on a 4-point Likert scale ranging from 0 (never) to 3
(almost all the time). T scores of the instrument’s five major clinical scales were used
(anxiety, 9 items, potential range: 32—106; depression, 9 items, potential range: 32-101;
anger, 9 items, potential range: 33-86; posttraumatic stress, 10 items, potential range: 33—
91; and dissociation, 10 items, potential range: 35-96). The TSCC has been demonstrated to
have excellent internal reliability, ranging from a = .82 for anxiety to a = .89 for anger, and
convergent, discriminant, and construct validity (Briere, 1996).

Covariates—Parental attachment and monitoring were assessed by ALEXSA scales at 10
years (Ridenour, 2003). The parental attachment scale included six items rated on a 4-point
Likert scale ranging from 0 (none) to 3 (a/l). The scale has strong internal consistency (o = .
81). Questions included how often the parent listened to and understood the child, and how
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often the child trusted the parent, could count on the parent for help with a problem, and
shared thoughts and feelings with the parent. The parental monitoring scale (o =.70)
included 5 items probing for how often the parent knows things the child buys, what child
does in free time, where the child is going when he or she leaves home, when the child will
be back, and how often the child checks in with the parent. Responses for both scales were
rated on a 4-point Likert scale ranging from O (none of the time) to 3 (all of the time).
Average scores were used (potential range: 0-3), with higher scores indicating more parental
monitoring/attachment.

Quality of the home environment was measured by caregiver report at 11 years by the early
adolescent version of the Home Observation and Environment (HOME) scale (Caldwell &
Bradley, 2003). A total sum score of 60 items (yes= 1, no= 0) was computed. Higher scores
indicated higher home quality (potential range: 0-60; a = .75). Baseline birthmother and
current (11-year) caregiver psychological symptom severity was measured by caregiver
report to the Global Severity Index of the Brief Symptom Inventory (BSI; a. =.95; Derogatis
& Melisaratos, 1983). Current caregiver substance use, including amount and frequency of
cocaine, tobacco, alcohol, and marijuana, were measured by caregiver self-report to an
adaptation of the Maternal Post-Partum Interview (Singer et al., 2002; Streissguth, 1986).
Biological substance exposure measures were also collected at baseline to determine
prenatal cocaine/poly-drug exposure and other prenatal substance exposure, including
maternal tobacco, alcohol, marijuana, hashish, valium, amphetamine, barbiturates, LSD,
heroin, and PCP use (Singer et al., 2004). Half (51.5%, 7= 153) of the study sample were
prenatally cocaine-exposed. Sizeable portions of the overall sample were prenatally exposed
to maternal drinking (76.9%, n = 220), tobacco (64.0%, 7= 183) and marijuana (32.5%, n=
93). On average, children were exposed to 2.36 substances (SD = 1.48) and almost all of the
children (87.9%, n= 261) were prenatally exposed to one or more substances. Demographic
measures included youth race and gender, which were extracted from hospital records at
birth; current caregiver age and education in years; whether the youth was ever in
nonkinship adoptive or foster care by the 11-year interview; and number of placements.

Statistical Analyses

The distribution of all variables was assessed to check normality assumptions. Because the
large number of strongly intercorrelated potential covariates would cause multicollinearity, a
two-stage process was used to select covariates that were most likely to confound the VE-
substance use relationship (Minnes, Singer, Min, Wu, et al., 2014). First, zero-order Pearson
correlation analysis was conducted to identify variables with bivariate relationships to both
VE and substance use (alcohol and tobacco/illegal drug use) at the p < .20 level (Mickey &
Greenland, 1988). Second, potential covariates were entered individually into a logistic
regression model with gender and VE, and those that were significant at p < .10 and/or
affected the VE coefficient by > 10% were retained. Using these criteria, different sets of
covariates were selected for different outcomes; parental monitoring and home quality were
retained as covariates for tobacco/illegal drugs, whereas parental attachment, parental
monitoring, and adoptive/foster care placement were retained as covariates for alcohol.
“Alcohol” and “tobacco/illegal drug” subscripts denote statistical results adjusted for these
respective covariates. Notably, prenatal cocaine exposure was not included as a covariate
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because, consistent with past findings of the study sample (Minnes, Singer, Min, Wu, et al.,
2014), it was unrelated to substance use by 12 years at p< .20.

The direct effect or relationship between VE and substance use without consideration of
mediators (research question 1) was assessed through logistic regression analyses. Mediation
analysis testing the indirect effects of VE on substance use through trauma symptoms
(research questions 2 and 3) was conducted using the distribution of the product of the
coefficients method according to the recommendations of MacKinnon, Lockwood, Hoffman,
West, and Sheets (2002). This method improves upon Baron and Kenny’s (1986) approach
by reducing Type Il error (MacKinnon et al., 2002). It has three steps, (a) analyzing the
association between independent and hypothesized mediating variables (path 4), (b)
analyzing the association between hypothesized mediating and dependent variables,
adjusting for the independent variable (path 5), and (c) computation of the joint significance
of paths, or indirect effect (path ab). These methods were applied to the current study by
using multiple linear regression analysis to predict trauma symptoms based on VE and
covariates (path &), and binary logistic regression analysis to predict the odds of alcohol use
and tobaccofillegal drug use based on trauma symptoms, VE, and covariates (path 4). The
joint significance of paths leading from VE to trauma symptoms (depression, anxiety, anger,
dissociation, and posttraumatic stress), and from trauma symptoms to substance use (alcohol
use and tobacco/illegal drug use) were then tested using the RMediation package, which
calculates confidence intervals of indirect effects (Tofighi & MacKinnon, 2011). Confidence
intervals that do not encompass 1 are statistically significant. Multicollinearity was assessed
using tolerance levels and the variance inflation factor (Allison, 1999). Cross-tabulations
were run to check for sparse cells. Initially, regression analyses were run with both genders
together, testing for 2-way (Gender x VE, Gender x Trauma Symptoms) and 3-way (Gender
x VE x Trauma Symptoms) interactions to determine whether gender-separate analyses
were appropriate. Independent #test and chi-square analyses were used to test for gender
differences on all variables.

Preliminary Findings

In preliminary, one-group regression analysis evaluating gender differences, VE was
significantly related to depression (Bjjconol = 2.62, SE = .82, p=.002; Byobacco/illegal drug =
2.44, SE = .82, p=.003); posttraumatic stress (Bajconol = 2.35, SE = .81, p=.004;
Btobacco/illegal drug = 2.39, SE=.82; p= .004); anxiety (Balcohol = 3.46, SE= .86, p<.001;
Btobaccofillegal drug = 3-54, SE = .86; p < .001); anger (Bgicohol = 4.87, SE=.77, p<.001;
Btobaccolillegal drug = 4-56, SE=.78; p<.001); and dissociation (Bjjconol = 2.39, SE = .83, p
=.004; Biopaccolillegal drug = 2-23, SE = .84; p=.009). There were two significant VE x
Gender interaction effects on trauma symptoms, with VE significantly related to depression
and posttraumatic stress exclusively in girls. VE had direct effects on tobacco and/or illegal
drug use (OR=2.39, 95% CI = 1.55, 3.67), but not alcohol use. Anxiety (OR = 1.05, 95%
Cl =1.01, 1.08), anger (OR=1.06, 95% CI = 1.02, 1.10) and posttraumatic stress (OR =
1.05, 95% CI = 1.01, 1.08) predicted tobacco/illegal drug use. Depression (OR = 1.04, 95%
Cl=1.003, 1.08) predicted alcohol use, and there was a significant interaction term between
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depression and gender on alcohol, with higher depressive symptoms associated with higher
odds of alcohol use in girls only. Given indications of gender differences among VE, trauma
symptoms, and substance use from significant interaction effects and the extant literature, all
analyses were assessed for boys and girls separately.

Sample Characteristics

Half of the study sample (52.3%, n= 157) were girls. The sample was predominantly
African American (82.5%, n = 245). Of the children in adoptive/foster care placements
(12.1%, n= 36), most (91.7%, n= 33) were adopted. Total VE scores ranged from 0 to 5.0
(M= .50, SD=.7). The VE distribution was skewed to the right, with no VE reported by
120 (40.4%) and a median of .14 (IQR: 0, .75). Average scores were 2.30 (SD = .62) for
parental attachment, 2.45 (SD = .65) for parental monitoring, and 46.7 (SD = 6.9) for home
quality. Average trauma symptoms scores ranged from 46.5 (SD = 10.5) for depression to
51.9 (SD = 10.6) for dissociation. The percentages of children reporting clinically elevated
(= 65) trauma symptoms were as follows: 6.4% posttraumatic stress (6.4% boys, 6.4% girls,
X = .00, ns); 7.1% depression (8.3% boys, 5.7% girls, x = .74, ns); 7.7% anger (5.0% boys,
10.2% girls, x =2.79, ns); 10.1% anxiety (7.9% boys, 12.1% girls, x = 1.47, ns); and
11.1% dissociation (10.0% boys, 12.1% girls, x = .33, ns). By age 12, nearly a third (31.6%,
n=94) reported using any substances, 27.3% (7= 81) reported any alcohol use, and 11.4%
(n=34) reported tobacco or illegal drug use. Among those reporting substance use, 21
(22.3%) reported both alcohol and tobacco/illegal drug use.

Table 1 shows descriptive statistics and zero-order correlations by gender. Parents reported
significantly better home quality for girls (p=.03) and girls reported significantly greater
parental monitoring (p = .002). Posttraumatic stress and dissociation are not displayed
because no significant mediation for these trauma symptoms was found. Multiple regression
analysis found significant relationships between VE and both posttraumatic stress and
dissociation in girls, but only between posttraumatic stress and tobacco/illegal drug use in
boys.

Bivariate correlation analysis showed that higher VE was associated with higher levels of
depression, anger, and anxiety in girls, and anxiety and anger in boys. For both genders, VE
was correlated with higher tobacco/illegal drug use but not alcohol use. Furthermore, VE
was associated with lower home quality and parental attachment in boys and lower parental
monitoring in girls.

Depression, anger, and anxiety were correlated with alcohol use in girls only and with
tobacco/illegal drug use in both boys and girls. Adoptive/foster care status was correlated
with higher home quality, but also higher alcohol use in boys. Parental attachment was
correlated with lower alcohol use in both genders and parental monitoring was associated
with lower alcohol use in girls only.

Relationship Between Violence Exposure and Substance Use (Research Question 1)

Logistic regression analyses without the hypothesized trauma symptom mediators were
initially run to assess the direct relationship between VE and alcohol and tobacco and/or
illegal drug use by 12 years. As illustrated in Table 2, no significant direct relationships
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between VE and alcohol use were found for boys or girls. However, greater VE significantly
related to tobacco/illegal drug use for both boys and girls. Furthermore, in boys, adoptive or
foster care status was a risk factor for alcohol use (OR = 3.19, 95% C1 =1.03,9.92, p=.
045) and higher home quality was protective of tobacco/illegal drugs use (OR = .86, 95% ClI
=.78, .95, p=.003).

Mediation Analyses (Research Questions 2 and 3)

The relationship between VE and trauma symptoms (path &) was assessed using ordinary
least squares multivariate regression analysis. Among girls, VE at 10 years significantly
predicted higher levels of depression, anger, and anxiety at 11 years. Among boys, higher
VE at 10 years significantly predicted higher levels of anger and anxiety at 11 years, but not
depression.

In the next step, logistic regression analysis of VE, trauma symptoms, and covariates on
alcohol use and tobacco and/or illegal drug use by 12 years was conducted (path 4). Among
girls, depression and anxiety were significantly associated with higher odds of alcohol use,
and anger was associated with higher odds of tobacco and/or drug use. In boys, these
relationships were not significant.

Rmediation analysis calculated indirect effects as the product of estimated coefficients for
Path a x Path b, indicating significant indirect effects of VE on alcohol use in girls through
both depression (4.89 x .04 = .21, 95% CI = .03, .45) and anxiety (5.05 x .04 = .22, 95% ClI
=.02, .48). These mediated relationships are summarized in Figures 1 and 2.

The indirect effect of VE on tobacco/illegal drug through anger in girls was also significant
(5.87 x .06 = .37, 95% CI = .08, .73).

Discussion

This study expands upon knowledge of early substance use by examining the relationship
between lifetime VE reported at 10 years and alcohol and tobacco/illegal drug use by 12
years among boys and girls in a highly drug-exposed, low-SES, and mostly African
American sample. Significant direct relationships between VE and tobacco/illegal drug use
in both genders were found, as well as an indirect relationship between VE and alcohol use
in girls. The associations between VE and tobacco/illegal drug use in both boys and girls are
consistent with past general population research (Acierno et al., 2000; Anda et al., 1999;
Dube et al., 2003; Kilpatrick et al., 2000). Indirect paths from VE to alcohol use in girls but
not boys have precedent in past general population research that has found significant
associations between VE and composite measures of early substance use in girls only
(Lansford et al., 2010; Tharp-Taylor, 2009). These findings also corroborate research in
prenatally cocaine-exposed samples indicating associations between VE and substance use
occurring in middle adolescence (Delaney-Black et al., 2011; Frank et al., 2011; Minnes,
Singer, Min, Wu, et al., 2014). The current study’s findings suggest that VE is an important
risk factor for early substance use, including alcohol and tobacco/illegal drug use, within this
high-risk population. Future research should continue to examine how vulnerabilities related
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to VE, prenatal drug exposure, and early substance use affect the development of substance
use problems over the course of adolescence.

This study also contributes to knowledge of early substance use by suggesting gender
differences in the mediation of trauma symptoms in the relationship between VE and alcohol
and tobaccofillegal drug use by 12 years. Mediation analysis indicated significant indirect
relationships between VE and alcohol use through depression and anxiety and between VE
and tobaccofillegal drug use through anger in girls. No significant trauma symptom
mediation was found in boys.

Few studies have examined the mediating role of trauma symptoms in the relationship
between VE and adolescent substance use. Existing studies have shown significant
mediation by anger (Asgeirsdottir et al., 2011; Weiner et al., 2004) but have had mixed
results as to the mediating roles of depression, anxiety, and overall internalizing symptoms
(Asgeirsdottir et al., 2011; Chassin et al., 1993; Lewis et al., 2011; Skeer et al., 2009).
Furthermore, although gender-specific mediation of trauma symptoms has been identified
(Wekerle et al., 2009), gender differences in these relationships, particularly in early
adolescence, have been understudied. Findings of significant indirect paths in the current
study are consistent with the perspective that trauma symptom pathways are relevant to early
substance use (Loeber et al., 1999; Tonmyr et al., 2010; Whitesell et al., 2013). However,
this study suggests that the trauma symptom pathways to early substance use apply primarily
to girls.

The study’s finding of gender-specific mediation resulted from distinct gender patterns in
both the VE-trauma symptom (path &) and trauma symptom-substance use (path 5)
relationships. VE was related to higher levels of all trauma symptoms (anger, anxiety,
depression, posttraumatic stress, and dissociation) in girls, but only to anger and anxiety in
boys. Depression and anxiety predicted alcohol use, and anger predicted tobacco/illegal
drugs use in girls, while only posttraumatic stress related to tobacco/illegal drug use in boys
in multivariate analysis. Although these patterns suggest gender differences, caution is
warranted in interpreting these findings as parameter estimates among most paths were
similar. However, findings of Gender x VE interaction effects on depression and Gender x
Depression interaction effects on alcohol indicate statistical gender differences in the VE -
alcohol relationship as mediated by depression. Future research is needed to investigate
these potential gender differences and to determine the potential mediators of the
associations between VE and substance use in boys, including aggression and other
externalizing problems, which are more common in boys (Zahn-Waxler et al., 2008).

These findings extend past research showing gender-specific mediation (Wekerle et al.,
2009), gender moderation in the relationship between VE and trauma symptoms (Fowler et
al., 2009; Tolin & Foa, 2006; Zona & Milan, 2011), and stronger relationships between
trauma symptoms and substance use in girls (Acierno et al., 2000; Fleming et al., 2008;
Lipschitz et al., 2000) to a high-risk 12 year-old sample. They are consistent with the theory
that girls show differential responses to traumatic exposure (Zahn-Waxler et al., 2008) and
that early substance use in girls is more closely linked to traumatic exposure (Lansford et al.,
2010). VE may have stronger associations with trauma symptoms in girls because of their
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higher levels of social attunement and sensitivity, the importance placed on interpersonal
relationships, or vulnerability related to their relatively high cognitive maturity (Zahn-
Waxler et al., 2008). However, differential exposure, including differential rates of poly-
victimization in girls or other meaningful differences in the level or nature of victimization
not captured by the VE measure in this study could explain findings of disparate responses
among girls. In particular, girls’ higher exposure to sexual maltreatment may explain
apparent gender differences in trauma symptom pathways to substance use. However, results
of other studies have suggested that gender differences in levels and types of trauma
experienced do not fully explain gender disparities in psychological response (Tolin & Foa,
2006).

Although trauma symptoms did not mediate the relationship between VE and substance use
in boys, VE was connected to boys’ early tobacco/illegal drug use, anxiety, and anger.
Additionally, adoptive/foster care status was a significant risk factor for alcohol use, and
home quality was a protective factor for tobacco/illegal drug use among boys. Although it is
unclear why adoptive/foster care status and home quality did not significantly predict
substance use in both genders, it may be meaningful that individual-level factors (trauma
symptoms) were significant predictors of alcohol and tobacco/illegal drug use in girls,
whereas home environment factors (adoptive/foster care placement and home quality) were
significant predictors in boys. The risk associated with adoptive/foster care could indicate
vulnerabilities associated with earlier traumatic exposure in boys or stress associated with
being removed from the biological family’s care.

The current study has several strengths and limitations to consider in interpreting results.
The rich, longitudinal dataset from which the study was drawn allowed for the evaluation of
many potential confounds in the relationship between VE and early substance use.
Furthermore, the use of the TSCC allowed for a relatively nuanced examination of a variety
of potential responses to trauma. The utilization of mediation analysis also provided an
improved understanding of the interrelationships among VE, trauma symptoms, and
substance use. Furthermore, the distribution of the product of coefficients approach to
mediation analysis is less prone to Type 2 error than Baron and Kenny’s (1986) method. The
prospective measurement of substance use is an improvement from the many previous
studies’ reliance on retrospective report. Finally, the ability to examine VE and trauma
symptoms as continuous versus categorical variables may have captured more variability.

Study Limitations

The limitations of the current study include the challenges of studying early substance use as
a low-frequency, sensitive behavior. Self-report measures are prone to misreporting because
of social desirability bias. This study utilized a liberal measure of alcohol use, which
included sips of alcohol, which could have affected results. Furthermore, low frequencies of
tobacco and illegal drug use required a variable combining these substances, which could
have masked meaningful substance type differences. Future research, including research
using biological substance measures using hair and urinalysis, is needed to confirm findings
and to further examine substance type differences. Finally, given our regionally recruited
high-risk sample, external generalizability is a concern.
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Although repeated data collection of the substance use variables at four time points provided
adequate group sizes to conduct reliable logistic regression analysis of alcohol use and
tobaccofillegal drug use, it may raise questions about sequential ordering for youths
reporting substance use at ages 9 and 10. This affected only a portion of tobacco/illegal drug
users (5 at age 9, 6 at age 11) and alcohol users (16 at age 9, 13 at age 10). The use of a
lifetime as opposed to past-year measure of VE at age 10 also somewhat mitigates this
concern. Nonetheless, alternative directional relationships are feasible. For example,
substance use may interfere with healthy coping, making exposed individuals more
vulnerable to trauma symptoms (Giaconia et al., 2000). Substance use also may place
adolescents at risk for VE (Brady, Tschann, Pasch, Flores, & Ozer, 2008), or this
relationship could be bidirectional (Begle et al., 2011; Brady et al., 2008). Ongoing VE after
the 10-year assessment could explain associations with trauma symptoms and substance use
in the current study. Future studies focused on these questions of sequential ordering and
chronic VE are needed.

Future research utilizing other samples, including those of other populations, is needed to
clarify the generalizability of these findings and to examine the relationships among VE,
trauma symptoms, and substance use later in adolescence. Studies examining the
associations between a wider range of victimization experiences over the course of
childhood are needed to further understand the possible effects of early, concurrent, and
polyvictimization on early substance use and to more thoroughly assess differential exposure
theories of gender differences. Future research should also more thoroughly examine issues
related to trauma symptom co-occurrence and potential confounding genetic effects in the
VE-early substance use relationship.

Conclusion

The current study’s findings have implications for clinical practice. Most notably, this study
suggests the importance of early screening and treatment of youths for VE, trauma
symptoms, and substance use. In assessing substance use and risk in a clinical setting, this
study implies that a trauma-informed approach with consideration of both potential VE and
trauma symptoms is appropriate. It suggests the importance of violence prevention in
impeding the development of substance use problems within prenatally drug-exposed
populations. Populations at high risk for VE are in need of targeted gender-sensitive therapy
to treat and prevent potential trauma symptoms and substance use. In particular, violence-
exposed girls may benefit from learning coping strategies to prevent anxiolytic use of
substances and the ongoing development of substance use problems. Finally, given our
sample demographics, therapeutic approaches that are cognizant and sensitive to issues of
race and culture are warranted.
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Depression

Female: OR = 1.04*%
Male: OR = .98

Female: p = .28***
Male: B =.12

Violence
Alcohol Use
Exposure
Female: OR = 1.223/1.00°
Male: OR =.1.33%/1.34°
Figure 1.
The mediating effect of depression in the relationship between violence exposure and
alcohol use.

Standardized estimates are shown. Parameter estimates are adjusted for parental monitoring,
parental attachment, and adoptive/foster care status. Superscript a denotes the effect of VE,
not controlling for trauma symptoms. Superscript b denotes direct effects of VE, controlling
for trauma symptoms. *p<.05; **p < .01; ***p <.001.
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Anxiety

Female: p = .29** Female: OR = 1.04*

Male: p =.19* Male: OR = .99
Violence
Alcohol Use
Exposure
Female: OR = 1.222/ .98
Male: OR = 1.332/1.35°
Figure2.
The mediating effect of anxiety in the relationship between violence exposure and alcohol
use.

Standardized estimates are shown. Parameter estimates are adjusted for parental monitoring,
parental attachment, and adoptive/foster care status. Superscript a denotes the effect of VE,
not controlling for trauma symptoms. Superscript b denotes direct effects of VE, controlling
for trauma symptoms. *p<.05; **p < .01; ***p <.001.
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Anger

Female: OR = 1.07**
Male: OR=1.04

Female: p=.34%***
Male: g =.31%**

Violence Tobacco and/or
Exposure Female: OR = 2.08%%/ 1.44 Illegal Drug Use

Male: OR = 2.73**a/2 35*b

Figure 3.
The mediating effect of anger in the relationship between violence exposure and tobacco

and/or illegal drug use.

Standardized estimates are shown. Parameter estimates are adjusted for home quality and
parental monitoring. Superscript a denotes the effect of VE, not controlling for trauma
symptoms. Superscript b denotes direct effects of VE, controlling for trauma symptoms.
*p<.05; **p<.01; ***p<.001.
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