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Abstract

Few studies have explored relations among sexual assault and prospective development of high-
risk behaviors among adolescent girls. The present study examined longitudinal associations
among child sexual assault (CSA) and high-risk behaviors (nonexperimental alcohol and drug use;
delinquent behavior) in a nationally representative sample of adolescent girls aged 12 — 17. Using
path modeling, findings provided support for the link between CSA and nonexperimental alcohol
use, drug use, and delinquent behavior after controlling for demographic characteristics and Time
1 functioning. Additionally, past 6-month post-traumatic stress disorder assessed at Time 1 was
significantly associated with CSA and delinquency measured at Time 2, although the indirect
effects did not reach traditional levels of significance. These findings suggest that CSA may
potentiate risk for a number of public health problems.
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Approximately 1.8 million adolescents report exposure to at least one incident of child
sexual assault (CSA) [1]. CSA lifetime prevalence ranges from 14% to 26%, with a
disproportionate number of girls impacted [2-5]; making this a significant public health
concern in the United States. CSA increases risk for dysfunction into adulthood [6,7],
including heightened rates of post-traumatic stress disorder (PTSD) and anxiety [8],
depression [8], suicide attempts [6], attention and impulsivity problems[9],substance
use[4,10],and delinquency[11].CSA increases persistent negative affect [12], and victims
may self-medicate with drugs or alcohol, consistent with the self-medication hypothesis
[13]. Thus, adolescents may engage in high-risk behaviors (i.e., substance abuse and
delinquency), as a means of “acting out” the depression or anger that arises from a stressor,
such as CSA. Indeed, anger has been found to mediate CSA and delinquency among
adolescents [14], in support of general strain theory. Associations between CSA and
substance use are especially profound among adolescents girls [10], highlighting need to
examine relationships among this population.
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CSA and Substance Use

Fifty percent of U.S. adolescents reported using substances at some point in their lifetime
[15]. Further, results from a nationally representative sample demonstrated that 25.2% of
adolescents met criteria for alcohol abuse, 11.2% for drug use, and 7.4% for both [16].
Female CSA victims were three times as likely to report substance use problems compared
to nonabused girls (40.5% vs. 14%) [17], which was consistent across multiple substances
[18]. Further, PTSD symptoms were not significantly related to the relationship between
CSA and substance use [16], suggesting that the link is not accounted for by PTSD
symptoms.

CSA and Delinquent Behavior

Adolescent CSA victims were twice as likely to be arrested for a violent offense (13.6% vs.
6.3%) and 1.35 times more likely to be arrested for a property offense (9.2% vs. 6.3%) [19].
Risk for delinquency is even higher when PTSD symptoms are involved, as adolescents who
reported CSA and PTSD engaged in delinquency behaviors more frequently than CSA
adolescents without history of PTSD (odds ratio [OR] = 2.4) [16]. Of particular relevance,
research has indicated a significant link between CSA and delinquent behavior among girls,
but not among boys [19].

CSA and Multiple High-Risk Behaviors

Substance use and delinquency are more likely to occur simultaneously in adolescence than
during other developmental periods [20], as 25% of adolescents detained for delinquent acts
reported alcohol use, 70% drug use, and 75% either alcohol or drug use [21].
Developmentally, adolescence is associated with heightened risk taking behavior, as
adolescents are less likely to perceive situations, such as substance use and delinquency, as
harmful [22,23]. Youth who simultaneously engage in these behaviors are at increased risk
for detrimental outcomes including physical health problems, lower life expectancy,
psychosocial adjustment problems, and difficulty transitioning to adulthood [24]. Females,
specifically, who engage in substance use or delinquency are unlikely to abstain from these
behaviors later in development [20].

Aims of the Current Study

While the link between CSA and high-risk behaviors has been established [10,11,19], less
information is available regarding the simultaneous effects of CSA, substance use, and
delinquent behaviors. Analysis from the National Survey of Adolescents (NSA) [25]
indicated that CSA predicted high-risk behaviors among adolescent girls; however, reverse
relationships were not significant (i.e., high-risk behaviors did not predict subsequent CSA).
Associations between CSA and individual high-risk behaviors were not examined. As PTSD
mediated the link between CSA and delinquency, but not CSA and substance use [16], it is
also important to examine PTSD. To our knowledge, no study has utilized a nationally
representative sample of adolescent girls and longitudinal design to investigate relationships
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between CSA, subsequent onset of alcohol use, drug use, and delinquent behavior, and
postonset PTSD.

This study longitudinally examines the relations among CSA, substance use (i.e.,
nonexperimental alcohol use and nonexperimental drug use), and delinquent behavior
among girls, utilizing a nationally representative sample of adolescents. We hypothesized
that CSA would predict each type of subsequent high-risk behavior (nonexperimental
alcohol use, nonexperimental drug use, and delinquent behavior) after controlling for earlier
levels of that behavior. Given high association between CSA, PTSD, and high-risk
behaviors, as well as the impact of PTSD on CSA and delinquency but not CSA and
substance use [16], it is important to examine mediation of PTSD.

The NSA-replication was a longitudinal telephone survey of 3,614 youths, aged 12 17 years,
living in U.S. households. The NSA-R identified the prevalence of physical assault, sexual
assault, and witnessed violence in the home, school, and community, and mental health
problems commonly associated with victimization, such as PTSD, depression, substance
use, and delinquency.

Participants

The NSA-R included a national household probability sample and oversample of urban-
dwelling adolescents. Recruitment began following Institutional Review Board approval.
Sample selection and interviewing were conducted by Schulman, Ronca, and Bucuvalas,
Inc. The initial probability sample used a multistage, stratified, area probability, random-
digit-dialing six-stage sampling procedure. The urban dwelling sample used similar
selection procedures limited to telephone banks within urban areas defined by the Census
Bureau. Detailed information on sampling procedures are contained in Kilpatrick et al. [26].

Parents in 6,694 households with an eligible adolescent completed a brief structured
interview; 5,426 (81%) consented for adolescents to be interviewed. A total of 188
adolescents (2.8%) refused to be interviewed; 119 (2.2%) interviews were initiated but not
completed; and 1,505 (28.5%) adolescents were unreachable or not available for interview.
Thus, 3,614 cases (67%) resulted in complete interviews at Time 1 (T1), including 2,459
from the national cross-section and 1,155 from the urban-dwelling adolescents sampling.

Of these adolescents, 2,511 (69%) completed the follow-up assessment at Time 2 (T2; mean
between T1 and 2 = 15.29 months, standard deviation = 4.58 months). The 1,103
uncompleted T2 assessments were due to technical problems or nonworking number (29%);
inability to reach the participant (24%); adolescent refusal during T2 recontact (17%);
wrong telephone number (12%); ineligibility (9%); or only partial completion of the
interview (9%). To examine attrition, effect sizes compared participants who completed
versus did not complete the T2 assessment. Effect sizes were small for all CSA and high-risk
behavior variables (range of d= 0.04-0.13); indicating minimal differences between
completers and noncompleters on all variables.
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Because adolescents were oversampled in urban areas, cases were weighted to maximize
representativeness to the 2005 U.S. adolescent population. Cell weights restored urban cases
to their true proportion of the urban/suburban/rural variable, based on 2005 U.S. Census
estimates. Next, cell weights adjusted the weights based on age and sex. Generated sample
frequencies were computed by age cohort and sex and compared this distribution to the U.S.
Census estimates, and weightings were assigned to each sex x age group cell within the
sample. This procedure resulted in weighted sample distributions that closely approximated
2005 U.S. Census estimates.

Of the weighted sample of 3,614 participants, the sample of 1,763 girls between aged 12 and
17 (M= 14.50, standard deviation = 1.72) was used in the current analysis, with 9% of girls
aged 15—17. The study included only girls, given that only 3.8% of boys reported any sexual
assault incident at T1 and 0.5% at T2. Sixty-eight percent of girls (N = 1,205) self-identified
their race as Caucasian, 14% (N = 237) as African-American, 10% (N = 185) as Hispanic,
2% (N = 36) as Asian/Pacific Islander, 3% (N = 47) as Native American and 3% (N = 52)
did not report race information.

A highly structured telephone interview with trained interviewers obtained information
regarding demographics, sexual assault, and high-risk behaviors (i.e., alcohol use,
nonexperimental alcohol use, drug use, nonexperimental drug use, and delinquency). T1
responses for CSA and high-risk behaviors were based upon lifetime prevalence, while T2
responses included information since the last interview.

Demographics:

Adolescents reported on current age, gender, and race coded into five dummy-coded
variables (Caucasian, African-American, Hispanic, Asian/Pacific Islander, or Native
American).

CSA was assessed using a module from the original NSA, which can be obtained by
contacting the authors [26]. CSA was defined as (a) unwanted vaginal or anal penetration by
an object, finger, or penis; (b) unwanted oral sex; (c) another person touching the
adolescent’s genitalia against their will; or (d) adolescent unwillingly touching another’s
genitalia. To be deemed as CSA, the participant had to answer affirmatively to at least one
question. This scale demonstrated high internal consistency in this study (a = 0.99).
Approximately 11.5% of adolescents had experienced one of the four CSA incidences in
their lifetimes and 3.7% experienced one or more CSA incidences between T1 and T2.

High-risk behaviors:

Alcohol use was assessed using a modified version of the substance use and delinquency
assessment modules from the original NSA, which can be obtained by contacting the authors
[26]. Nonexperimental alcohol use (termed “alcohol use™) included one question assessing
whether adolescents had ever gotten drunk or very high from alcohol (yes/no).
Approximately 7.2% of adolescents reported that they had gotten drunk or very high from
alcohol in their lifetimes at T1 and 8.3% between the T1 and T2 interviews.
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Nonexperimental drug use (termed “drug use”) included one question assessing whether
adolescents had used drugs on four or more occasions (yes/no). Drug use was characterized
by marijuana, inhalants, or hard drugs, including cocaine, heroin, lysergic acid diethylamide,
or nonmedical use of prescription drugs. Nonmedical use of prescription drugs was included
due to its growing prevalence among adolescent populations [27], subjective effects,
addictive potential, and lethality similar to that of other hard drugs. Approximately 9.7% of
adolescents had used drugs on four or more occasions in their lifetimes, while 8.3% between
the T1 and T2 interviews.

Delinquent behaviorwas assessed with a modified version of the National Youth Survey,
which included whether the adolescent had (a) purposely damaged or destroyed property;
(b) stolen something, including a vehicle; (c) beaten up or physically attacked someone; (d)
broken into a vehicle, office building, store, or house to steal something; (e) sold drugs; (f)
been involved in a gang fight; (g) used force to get money or things from others; (h) attacked
someone with or without a weapon; (i) forced someone to do something sexual; or (j) been
arrested or in jail. The responses were summed for a total delinquent behavior score, which
demonstrated moderate internal consistency (a = 0.48). A dichotomous variable reflecting
whether the adolescent had engaged in one or more behaviors was used; 13.8% of
adolescents reported at least one lifetime delinquent behavior at T1, and 7.5% between the
T1 and T2 interviews.

PTSD was assessed using the Diagnostic and Statistical Manual of Mental Disorders, 4th
Edition criteria. Past 6-month PTSD was determined using questions about presence or
absence of individual symptoms.

Procedure

Interviews were conducted in English using computer-assisted telephone interviewing [26].
Interviewers provided parents with a study description and interview topics, informed them
the adolescent could refuse to answer any questions or terminate the interview at any time,

and obtained parental permission to contact the adolescent. Adolescent assent was obtained.

Steps were taken to ensure adolescents could answer questions freely and privately: (1)
interviewers asked whether privacy could be assured and he/she could answer in an open and
honest manner. If the adolescent could not, the interview was rescheduled; (2) the interview
was primarily designed with closed-ended questions to reduce likelihood of negative
consequences if others were listening. Following completion, adolescents received an NSA
certificate of participation and monetary compensation of $5.

Several steps were taken to recontact participants for T2 assessment, including (1)
contacting participants at the telephone number on file, (2) obtaining three additional
telephone numbers from past residences using ChoicePoint Credit Information Bureau, (3)
sending letters to the last known address, and (4) recontacting ChoicePoint after 3 months to
obtain updated telephone numbers.
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Participant Protection

Participants were offered the toll-free number for Child Help, a counseling program for at-
risk youth. Participants were debriefed to assess for distress and immediate intervention or
referral. Federal guidelines for studies funded by the U.S. Department of Justice preclude
investigators from disclosing information without participant consent. A “person in danger”
response protocol was used to assess and progressively intervene in potentially dangerous
situations such as suicidality or violence. Participants indicating that they (a) had been
sexually assaulted in the past year, (b) had been hit or physically assaulted by a family
member living in the household in the past year, (c) had not disclosed the sexual or physical
assault to anyone, or (d) who expressed current suicidal ideation, were contacted by a trained
clinician who assessed the situation and intervened if necessary. Adolescents in current
danger were encouraged to tell a trusted adult and ask for help or seek help from a school
counselor or other available professional. Clinicians followed up with participants and were
prepared to intervene with local professionals if the adolescent was unwilling. However, no
reports of confidentiality breach were made.

Data Analysis

Analyses were conducted in Mplus version 8.0. Approximately 71.2% (n = 1,255) of T1
participants provided data at T2. There were no significant differences between those who
did and did not return for follow-up in terms of Wave 1 reports of CSA and alcohol use;
however, those who reported lifetime drug use, Xz(l, n=1763)=4.7, p<.05, and
delinquency, x2(1, n = 1,763) = 23.2, p<.001, at Wave 1 were less likely to return for the
Wave 2 follow-up. To address missing data, primary analyses were conducted using
maximum likelihood estimation with robust standard errors (SEs), which uses all available
data to test various combinations of population parameter estimates until it identifies the
parameter estimates that yield the best fit to the data as indicated by the highest log-
likelihood value [28]. This approach, referred to as full information maximum likelihood, is
asymptotically equivalent to multiple imputation [28].

To address whether CSA at T1 was associated with CSA, alcohol use, drug use, and
delinquency at T2, we used a path modeling framework. Because outcome variables were
dichotomous, the categorical option was utilized along with Monte Carlo integration. To
address our secondary aim of examining the possible mediational role of PTSD in the
association between T1 CSA and T2 risk behaviors and CSA, Cole and Maxwell’s [29]
approach to testing mediation (indirect effects) with two waves of data was used. Indirect
effects were calculated as the product of coefficients. In addition to examining path
coefficients, effect size measures (e.g., ORs, 79) were examined to understand the
magnitude of associations and the ratio of variance explained in the model to the total
variance in the model.
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Preliminary data analysis

Descriptive statistics on the prevalence and incidence of CSA, each of the high-risk
behaviors, and past 6-month PTSD are presented in Table 1. Correlations between study
variables and CSA were small (range=.07 —.22; see Table 1).

Covariate analyses

To examine whether age and ethnicity (dichotomized into white and non-white) should be
covariates in the models, we examined potential bivariate differences in outcomes of interest.
Older age was positively associated with CSA, B=.27, SE = .05, p<.001, alcohol use, B=".
54, SE = .07, p<.001, druguse, B= .62, SE = .06, p<.001, and delinquency, B= .27, SE =.
04, p<.001, at T1, and alcohol use, B= .45, SE = .07, p< .001, drug use, B= .46, SE = .07,
p<.001, and delinquency, B =.16, SE =.07, p< .001, at T2. Age did not predict CSA at
T2, x41,n=1.255) =25, p=.12.

Although there were no ethnic differences in CSA at T1, Xz(l, n=1,763)=3.4, p=.07 or
T2, x41,n=1,255) = 1.7, p=.20, or in alcohol use, x4(1, n = 1,763) = 2.8, p =10, or drug
use, Xz(l, n=1,763) = 1.5, p= .22, at T1, white adolescents were more likely to report
alcohol use, x4(1, n = 1,255) = 7.8, p< .001, and drug use, x%(1, n = 1,255) = 6.1, p< .001
at T2. Non-white adolescents were more likely to report delinquency at T1, Xz(l, n=1,763)
=535, p<.001, and T2, x 41, n = 1,255) = 4.8, p< .05,

Direct Effects Modeling

We hypothesized that T1 CSA would predict subsequent alcohol use, drug use, and
delinguent behavior between T1 and T2 above and beyond contributions at T1. To replicate
past findings that early sexual victimization is associated with revictimization, the
association between lifetime CSA history assessed at T1 and CSA occurring between T1 and
T2 also was modeled. Age and white race/ethnicity were included as covariates by
regressing T1 variables on both. Unstandardized estimates, SEs, and ORs are presented in
Table 2 and standardized path coefficients are presented in Figure 1. CSA at T1 was
positively associated with CSA, alcohol use, drug use, and delinquency at T2 after
controlling for alcohol use, drug use, and delinquency as well as age and ethnicity.
Standardized path coefficients ranged from .13 to .32. Girls who reported T1 CSA were 7.3
times more likely to report CSA, 2.3 times more likely to report alcohol use and delinquency
at T2, and 2.98 times more likely to report drug use at T3 compared to girls who did not
report T1 CSA.

Indirect Effects Modeling

As shown in Table 2, there was a significant direct effect between T1 CSA and T1 PTSD,
but T1 PTSD was only significantly positively associated with CSA and delinquency at T2.
None of the indirect effects reached traditional levels of significance; however, there was a
trend for PTSD to have an indirect effect between CSA at T1 and both CSA at T2 and
delinquency at T2.
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The variance accounted for in each outcome ranged from 15% for CSA at T2 to 21% for
delinquency, 27% for drug use, and 28% for alcohol use at T1. Older age was significantly
positively associated with alcohol and drug use, and white ethnicity was significantly
positively associated with alcohol use. Within assessment waves, variable residuals were
significantly correlated, which is to be expected given vast literature on linkages between
variables of interest.

Discussion

Results build upon literature using a nationally representative sample of adolescent girls and
a longitudinal design to examine specific relations among CSA, substance use (i.e.,
nonexperimental alcohol use, nonexperimental drug use), and delinquent behavior.
Consistent with past research [30], girls who experienced CSA at T1 had elevated odds of
CSA at T2, and PTSD partially mediated this association, although results did not meet
traditional levels of significance. Consistent with hypotheses, findings supported the link
between CSA and alcohol use, drug use, and delinquent behavior, which is consistent with
past literature [4,10,11,18,25]. The finding that CSA among adolescent girls was related to
subsequent high-risk behaviors is consistent with general strain and coping theories, which
posit that exposure to stressors can increase general negative affect, including emotional
responses such as depression and anger. In turn, adolescents may regulate the internal
experience of negative affect (by using alcohol or drugs) or avoid feeling negative affect (by
acting out angrily and engaging in delinquency). Additional studies should examine coping
and general strain theories in relation to other high-risk behaviors that frequently occur
following exposure to CSA among adolescents, such as risky and/or impulsive sexual
behavior and bullying that may be associated with aggression.

Past 6-month PTSD at T1 partially mediated associations between T1 CSA and subsequent
CSA and delinquency, but it did not mediate associations between CSA and alcohol and
drug use after controlling for age and ethnicity. Findings are consistent with earlier findings
that PTSD mediates links between CSA and delinquency but not substance use [16].
Findings add to a growing literature suggesting that PTSD symptoms mediate associations
between early abuse and later revictimization among college women [30], by showing that
associations extend to adolescent girls.

Limitations

While this study provides insight regarding the detrimental link between sexual assault and
high-risk behaviors among adolescent girls, several limitations should be noted. First, the
study utilized self-report, retrospective assessment data, which increased the likelihood of
common method variance and limited comprehensive assessment of CSA and high-risk
behaviors. Second, some of the measures were modified from previous nationally
representative studies, but lacked extensive validation. Future studies should validate these
scales. Third, as the assessment of PTSD symptoms included an overall symptom inventory,
rather than directly linking symptoms to a specific CSA incident, it is unknown whether
PTSD symptoms are directly related to the CSA incident or to another incident of trauma
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exposure. Additionally, substance use was assessed as a single item, which may not have
fully addressed the level of substance use engaged in adolescents.

Adolescents without household telephones were not sampled in this study. However, data
indicate that most households are equipped with telephone coverage, indicating that this
sample is representative of the majority of U.S. adolescents [31]. Fourth, only a limited
number of high-risk variables were included, although adolescents may engage in additional
high-risk behaviors such as sexual behavior and bullying. Similarly, additional contextual
(e.g., family or neighborhood) or intraindividual (e.g., mental health) factors were not
included; additional studies should investigate whether these factors influence CSA or high-
risk behaviors. Additionally, attrition could have influenced our findings, as only 69% of T1
participants completed T2. However, data indicated few differences between completers and
noncompleters. Finally, results were based on a 2-year time span, which limits investigation
of long-term trends.

Implications for Future Research, Policy, and Practice

Findings have significant implications in prevention and intervention for adolescent girls
exposed to CSA. Specifically, results provide support for the relationship between CSA and
subsequent substance use and delinquency, which highlights the importance of addressing
high-risk behaviors within treatment interventions following CSA. The field has begun to
utilize integrated interventions to address these concerns, although empirical data supporting
the efficacy and effectiveness of these approaches are limited. Thus, further development
and empirical investigations of these Promising interventions are imperative to preventing
high-risk behaviors following CSA exposure among adolescents.

Overall, findings build upon literature demonstrating that CSA among adolescents is
associated with subsequent high-risk behaviors. Further research utilizing multimeasure,
multi-informant approaches would increase generalization and knowledge regarding these
relationships. Increased evidence for this link further support the importance of prevention
and intervention services that target girls, specifically, and that address CSA prevention as
well as engagement in high-risk behaviors.
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IMPLICATIONS AND CONTRIBUTION

These findings have significant implications in prevention and intervention services for
adolescent girls exposed to sexual assault. Specifically, results provide support for the
relationship between child sexual assault and subsequent substance use and delinquency,
which highlights the importance of addressing high-risk behaviors within current
treatment interventions following sexual assault.
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Figure 1.
Standardized path coefficients for direct effects.
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