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Abstract

Violence is a public health concern linked with mental health problems among adolescents, and
risk behavior increases the likelihood of violence exposure. Family cohesion may attenuate the
negative effects of risk behavior. The purpose of this study was to examine family cohesion as a
moderator in the relation between risk behavior (substance use and delinquency) and violence
exposure, and to explore longitudinal associations among cohesion, violence exposure, and
subsequent mental health outcomes (PTSD and depression). Data were drawn from the National
Survey of Adolescents-Replication, a nationally representative sample of 3,604 adolescents, with
data collected via structured phone interviews at three waves spanning a two-year period.
Hypotheses were tested using longitudinal structural equation modeling. Findings revealed that
high family cohesion attenuated the relation between risk behavior and subsequent violence
exposure. Wave 2 violence exposure was associated with more Wave 3 mental health problems,
but high family cohesion was related to fewer subsequent symptoms. Follow-up analyses revealed
that family cohesion moderated the relation between risk behavior and experiencing, but not
witnessing, violence. Several demographic associations were observed. Although risk behavior
increases exposure to violence, and in turn, mental health problems, family cohesion may serve as
a protective factor, attenuating the link between risk behavior and subsequent negative
consequences. This effect emerged even when accounting for demographic and socioeconomic
covariates. Interventions with adolescents should target family relationships as a protective factor
to reduce risk of violence exposure and mental health problems, particularly for adolescents who
are engaging in high-risk behaviors.
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Violence exposure remains a major public health concern among adolescents. It is estimated
that 50-70% of adolescents have experienced violence in their lifetime (Finkelhor, Turner,
Shattuck, & Hamby, 2013; Kilpatrick et al., 2000). Adolescents who are victimized—
particularly those who experience multiple victimizations—are at greater risk of
experiencing mental health difficulties, including depression and posttraumatic stress
disorder (PTSD; Finkelhor, Ormrod, & Turner, 2007a; Kilpatrick et al., 2003). Consistent
with the lifestyle and routine activities theory (Riley, 1987), engaging in risk behaviors, such
as delinquency and substance use, increases the likelihood that adolescents will experience
violence (Begle et al., 2011). Protective factors within the family context may shield
adolescents from the risk of these behaviors, but few studies have examined the buffering
role of family factors, such as cohesion, in preventing adolescent violence exposure. In a
nationally representative sample of adolescents aged 12-17, the current study examined
family cohesion as a protective factor in the longitudinal relation between risk behaviors and
violence exposure, and examined family cohesion and violence exposure as longitudinal
predictors of subsequent mental health outcomes.

Violence Exposure Among Adolescents

Adolescents’ exposure to violence can include sexual abuse and assault, physical abuse and
assault, and witnessing domestic or community violence. These incidents can include
violence perpetrated by either peers or adults, family members or non-family members, and
known individuals or strangers. The most common form of violence exposure for
adolescents is witnessing violence in the home or community, with prevalence estimates
around 40% (Finkelhor et al., 2013; Kilpatrick et al., 2000; Zinzow, Ruggiero, Resnick, et
al., 2009). Physical assault is estimated to occur among 22 to 55% of adolescents, with rates
varying based on the definition and measurement of the assault (Finkelhor et al., 2013;
Kilpatrick et al., 2000). About one-quarter of adolescents are estimated to have experienced
any type of maltreatment by a caregiver, such as physical or sexual abuse. One in ten
adolescents have experienced sexual assault by someone other than a caregiver (Finkelhor et
al., 2013). Each of these forms of violence, both experienced and witnessed, can result in
mental health difficulties, including PTSD and depression (Kilpatrick et al., 2003). There is
some debate regarding whether directly experienced or witnessed violence is more strongly
associated with negative outcomes, with some studies showing differential effects between
the two types (Margolin, Vickerman, Oliver, & Gordis, 2010) and others demonstrating
similar outcomes for both (Sternberg, Baradaran, Abbott, Lamb, & Guterman, 2006).
Overall, however, it is clear that experiencing multiple incidents of violence can be
particularly detrimental for adolescent well-being.

Adolescents who experience one traumatic event are also at high risk of re-victimization
(Benedini, Fagan, & Gibson, 2016), leaving them vulnerable to the cumulative effects of
polyvictimization (Adams et al., 2016). In addition to increasing the risk of further re-
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victimization (Finkelhor, Ormrod, & Turner, 2007b), polyvictimization is associated with a
greater number and severity of PTSD and depressive symptoms (Cloitre et al., 2009;
Mustanski, Andrews, & Puckett, 2016; Suliman et al., 2009), suggesting a need to identify
avenues to bolster violence prevention efforts and reduce negative mental health outcomes
for adolescents.

Violence Exposure and Risk Behavior

According to Jessor and Jessor’s (1977) problem behavior theory, adolesent risk behavior
can be defined as a constellation of behaviors that co-occur and may lead to negative health
consequences. This theory has been tested and validated across multiple populations and
developmental stages (Chun & Mabley, 2010; Monahan, Rhew, Hawkins, & Brown, 2014;
Racz, McMahon, & Luthar, 2011), with evidence demonstrating that a range of risk
behaviors—including delinquency, rule-breaking, alcohol use, cigarette use, and other
substance use—are aspects of a broader underlying construct of risk-taking (O’Connor,
Dolphin, Fitzgerald, & Dooley, 2016). Certain behaviors become more normative across
adolescent development, and the frequency with which adolescents engage in these risk
behaviors across development is not always linear (Chen & Jacobson, 2012). Several
heritable and contextual risk factors may explain individual differences in engagement in
high-risk behavior across adolescence. For example, at the individual level, sensation-
seeking, cognitive abilities, and poor response inhibition are linked to risk-taking (Meyers &
Dick, 2010; Nigg et al., 2006). Examples of contextual risk factors include authoritarian
parenting, childhood maltreatment and early stressors, and deviant peer relationships
(Monahan et al., 2014; Whitesell, Bachand, Peel, & Brown, 2013). Consistent with the
concept of developmental equifinality, numerous combinations of risk factors may lead to
increased engagement in risk behaviors, and across these varied risk factors, risk-taking
behavior has been consistently associated with a range of negative outcomes across
development (McGue & lacono, 2008). Given the heterogeneity in risk behaviors across
development, an examination of risk behavior engagement and its longitudinal associations
with family processes and violence exposure outcomes in a nationally representative
adolescent sample is needed.

Associations have been consistently found between adolescent violence exposure and risk
behaviors, including substance use and delinquency (e.g., Homma, Wang, Saewyc, &
Kishor, 2012; Moreland et al., 2018; Wright et al., 2013). Previous data from the National
Survey of Adolescents-Replication, a nationally representative sample of adolescents aged
12-17, examined the temporal order of this association and demonstrated that the effects
may be bidirectional, particularly for boys (Begle et al., 2011). The lifestyle and routine
activities theory (Riley, 1987) states that adolescents are more likely to experience or witness
violence when they are spending time in community settings where violence is more likely
to be committed (Janssen, Dekovic, & Bruinsma, 2014). Consistent with this theory, Begle
et al. (2011) found that adolescent boys who experienced victimization subsequently
engaged in more risk behavior, and engagement in risk behavior increased the likelihood of
experiencing subsequent victimization. Similarly, studies with other samples have
documented reciprocal effects between violence exposure and risk behavior (e.g., Mrug &
Windle, 2009; Smith & Ecob, 2007). Violence exposure is theorized to increase risk
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behaviors, including substance use, in part through coping and self-medication (Begle et al.,
2011; Brady & Donenberg, 2006). In turn, risk behaviors may increase the likelihood of
victimization or re-victimization. Though the relation between risk behavior and violence
exposure is likely reciprocal, the current study focuses on risk behavior predicting
subsequent (re)victimization in order to identify potential targets to reduce the negative
effects of risk behavior on adolescents and, ultimately, to inform the prevention of violence
exposure.

Several mechanisms may explain the relation between risk behavior and subsequent violence
exposure. Biologically, the use of substances such as alcohol and prescription drugs may
lead to impaired decision-making, leaving adolescents more vulnerable to violence (Logan,
Walker, Cole, & Leukefeld, 2002). Cigarette use, though not necessarily linked with
impairment in decision-making, may be related to violence exposure due to its correlation
with other areas of risk, including use of other substances, high impulsivity, and executive
functioning deficits (Crane, Hawes, & Weinberger, 2013). Indeed, consistent with problem
behavior theory (Jessor & Jessor, 1977), studies examining latent factors of risk behavior
have shown that cigarette use loads onto a unitary underlying construct along with other
aspects of substance use and delinquent behaviors (Racz et al., 2011). Engagement in
substance use (including cigarette use) and delinquency also tend to co-occur with deviant
peer affiliation, another risk factor for violence exposure (Vézina et al., 2011). Importantly,
these findings suggest that one of the mechanisms by which adolescents are likely to be
victimized or re-victimized is through their increased engagement in risk behaviors,
including substance use and delinquency. Therefore, identifying protective factors that can
mitigate the negative outcomes of risk behavior, including the link between risk behavior
and violent victimization—or re-victimization—is an essential aspect of violence exposure
prevention.

Family Cohesion as a Protective Factor for Adolescents

The family system is the environment most proximal to adolescents and is among the most
influential factors in adolescent adjustment (Bronfenbrenner, 1979). A growing body of
research demonstrates that family cohesion, defined as emotional bonding and
supportiveness among family members (Maynard & Olson, 1987), serves as a protective
factor for adolescents. A number of studies have demonstrated direct effects of family
support, broadly defined, on adolescent risk behavior (e.g., Goodrum, Armistead, Tully,
Cook, & Skinner, 2017; Tyler & Johnson, 2006). In fact, in a study examining competing
theories of the relation between parenting and sexual risk behavior among African American
youth, parental support emerged as the most influential aspect of parenting (Simons, Sutton,
Simons, Gibbons, & Murry, 2016). In addition to reducing risk behavior, family support and
other family-level factors may directly predict fewer victimization experiences for
adolescents, such as witnessing community violence (Gorman-Smith, Henry, & Tolan, 2004)
and experiencing multiple victimization (Romano, Bell, & Billette, 2011).

Beyond its direct effects, some studies have examined family cohesion as a buffer for
adolescents who have experienced traumatic stress. For example, Deane and colleagues
(2018) found that family cohesion and support protected adolescents against the negative
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effects of PTSD on subsequent aggression; youth from highly cohesive families were less
likely to exhibit aggressive behavior in the face of PTSD symptoms. Similarly, among a
diverse sample of adolescents, those who witnessed violence were less likely to exhibit
subsequent violent behavior if they perceived their families as supportive (Brookmeyer,
Henrich, & Schwab-Stone, 2005), and in the National Survey of Adolescents-Replication
(NSA-R), family cohesion was found to reduce the impact of witnessing community
violence on subsequent delinquency (Barr et al., 2011). Family support is thought to be
protective for youth by providing a secure and positive relational context in which
adolescents can gain a healthy working model of relationships (Simons et al., 2016).
Additionally, a warm and supportive family environment bolsters the effectiveness of other
parenting practices such as monitoring and behavioral control.

Although research has documented the buffering role of family cohesion in the link between
traumatic stress and adolescent outcomes, less is known about how family cohesion may be
a protective factor in preventing trauma exposure for adolescents engaging in high-risk
behavior. Previous studies have documented that family cohesion directly reduces adolescent
risk behavior, but even for those engaged in high-risk activities, it is possible that cohesion
may attenuate the negative effects of those behaviors, including (re)victimization. However,
the moderating role of cohesion in protecting adolescents against the risky effects of
externalizing behaviors on violence exposure has not been adequately explored.

Current Study

The purpose of the current study was to examine longitudinal associations among adolescent
risk behavior, family cohesion, violence exposure, and mental health outcomes in the NSA-
R, a nationally representative sample of 3,614 adolescents. Specifically, we examined family
cohesion as a moderator in the relation between risk behavior and subsequent violence
exposure, including sexual abuse and assault, physically abusive punishment, physical
assault, and exposure to domestic and community violence. We hypothesized that family
cohesion would serve as a protective factor that would attenuate the longitudinal relation
between (wave 1) risk behavior and subsequent (wave 2) violence exposure experiences.
Based on the potential differential effects of witnessed versus directly experienced violence
(Margolin et al., 2010), we conducted post-hoc analyses to determine whether the effects of
family cohesion differed for witnessing versus directly experiencing violence. We also
investigated (wave 2) violence exposure and family cohesion as predictors of subsequent
(wave 3) PTSD and depression, hypothesizing that more types of violence exposure and less
family cohesion would each be longitudinally associated with more mental health problems.
The roles of demographic and socioeconomic factors were also explored. Given prior
research demonstrating higher trauma exposure among racial/ethnic minority individuals
and those from lower socioeconomic status (SES) backgrounds (Hatch & Dohrenwend,
2007), we anticipated that adolescents of color (including Black, Latinx, Native American)
and those from lower income homes, lower parental education families, or less safe
neighborhoods would report more traumatic experiences than their White or higher SES
counterparts, respectively.
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Participants and Procedures

Measures

Data for the current study were drawn from the National Survey of Adolescents —
Replication (NSA-R), a longitudinal epidemiological study of adolescents aged 12-17 (N =
3,604). The primary aims of the NSA-R study were to assess prevalence of traumatic events,
such as physically abusive punishment, physical assault, sexual abuse and assault, and
exposure to community and domestic violence, among adolescents; and to identify the
mental health correlates of these exposures. Data were collected at three waves, each one
year apart, between 2005 and 2010. All study procedures were approved by the Institutional
Review Board of the Medical University of South Carolina. Detailed descriptions of the
procedures and sampling methods can be found in Wolitzky-Taylor et al. (2008) and Zinzow
et al. (2009). Of the 6,694 families in which parents completed an interview identifying at
least one eligible adolescent, 1,268 (18.9%) parents refused participation for their
adolescents, 188 (2.8%) adolescents refused to participate after parental consent, 199 (1.8%)
interviews were initiated but not completed, and 1,505 (22.5%) eligible adolescents could
not be located during the field period for interviews. The remaining 3,614 families, in which
both parent and adolescent interviews were completed at Wave 1, included a national
probability sample (7= 2,459) as well as an oversample of urban-dwelling adolescents (/7=
1,155). A total of 2,511 (69.5% of Wave 1) adolescents completed Wave 2 assessments, and
1,653 (45.7% of Wave 1) completed Wave 3 assessments. For the current study, 10
participants were excluded because they fell outside of the 12 to 17 age range, resulting in a
final sample size of n = 3,604.

Demographic characteristics of the sample are described in Table 1. The average age of
adolescents was 14.51 (SD = 1.70, range = 12-17) at Wave 1, 15.72 (SD = 1.76, range =
12-20) at Wave 2, and 16.76 (SD = 1.77, range = 13-21) at Wave 3. Attrition analyses are
detailed in Zinzow et al. (2009) and revealed that completers were more likely to be older by
0.1 years, report lower household income, be female, have a female (vs. male) parent
participating in the interview, and report living in a large city or town. Completers and non-
completers did not differ on household size, race/ethnicity, parent marital status, parent
employment status, or parent education. The significant differences described above were
very small and unlikely to be clinically meaningful (Zinzow et al., 2009). Less than 2% of
raw data was missing on any Wave 1 variable. At Wave 2, less than 30% of raw data was
missing on any variable. Due to high attrition, Wave 3 variables had the most missing raw
data, with between 53% and 68% missing data. However, this level of missing data was
mitigated by the use of full information likelihood estimation (FIML) in Mplus 8. With this
estimation approach, less than 1% of data was missing for all Wave 1 and Wave 2 variables,
and less than 35% was missing for Wave 3 variables.

Demographic and socioeconomic factors.—Demographic variables were measured
using standard questions from the U.S. Census Bureau (1988). Adolescent-level
demographics included age, gender, and race/ethnicity. Race/ethnicity was analyzed as five
dummy-coded variables reflecting non-Hispanic White, Black/African American, Asian/
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Pacific Islander, Native American, and Hispanic/Latino. Family-level demographics,
reported by parents, included community setting (i.e., urban, suburban, or rural), parental
education level, household income (measured on a 3-point ordinal scale from <$20,000,
$20,000-50,000, and >$50,000), and neighborhood safety. Neighborhood safety was
measured using one item (“How concerned are you about your [age]-year-old’s safety in
your neighborhood?”) with ordinal response options ranging from 1 = Not at all concerned
to 4= Very concerned.

Risk behaviors.—Consistent with previous NSA-R research (e.g., Begle et al., 2011),
Wave 1 risk behavior was measured as a latent factor composed of five binary (yes/no)
variables reflecting cigarette use, alcohol use, prescription drug use, club drug use, and
delinquency. The final latent variable for risk behavior, while comprised of five binary
indicators, was a continuous variable reflecting the common variance across each of the
types of risk behavior included. Sample substance use items included, “Have you ever tried
cigarette smoking, even one or two puffs?” and “Have you ever, even once, had a full drink
of beer, wine, liquor, or any alcoholic beverage?” A drink of alcohol was defined as one can
of beer, one 4-ounce glass of wine, or one shot of liquor. For prescription drug use,
adolescents were asked a series of questions assessing the use of specific prescription drugs,
and these questions were combined into a dichotomous variable indicating the use of any
prescription drugs for non-medical reasons. Similarly, for club drug use, a series of
questions about specific club drugs were combined into one dichotomous variable.
Delinquency was measured with a series of items adapted from the National Youth Survey
(Elliott, 1994), which assessed whether adolescents had ever engaged in certain behaviors,
including physically attacking someone, selling drugs, breaking into a house to steal,
attempting to steal a motor vehicle, and being sent to jail or juvenile detention. These items
were combined into a single dichotomous variable reflecting ever engaging in one or more
delinquent behaviors.

Family cohesion.—Family cohesion at Wave 2 was assessed using six items related to
adolescents’ perceptions of support and relationship quality among family members. This
measure was developed for the NSA-R study (Kilpatrick et al., 2000). Response options
were on a 3-point Likert-type scale ranging from 1 = Not at allto 3 = Very much. Sample
items include, “How close do family members usually feel to each other? Would you say
they feel very close, somewhat close, or not close?” and “How hard is it for family members
to ask each other for help? Would you say it is very hard, somewhat hard, or not hard?”
Items were averaged to create a scale score, with possible scores ranging from 1 to 3 and
higher scores indicating more family cohesion. The scale showed adequate reliability, with
Cronbach’s alpha = 0.71 in this sample.

Violence exposure.—Violence exposure at all three waves was measured as a count
variable consisting of five different types of victimization experiences, including sexual
abuse/assault, physically abusive punishment, physical assault, exposure to community
violence, and exposure to domestic violence. Each violence exposure variable was assessed
using a series of questions from a modified version of the violence assessment in the original
National Survey of Adolescents study (Kilpatrick et al., 2000). Each type of violence
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exposure was coded dichotomously (0 or 1) according to whether the adolescent had
experienced that form of violence ever (at Wave 1) or since the last interview (at Waves 2
and 3). Dichotomous scores for all five violence exposure types were summed to create a
count variable, and the count variable had a possible range of 0 to 5. For the exploratory
post-hoc analyses examining separate models for directly experienced vs. witnessed
violence, two count variables were created. The count variable for directly experienced
violence was a sum of the dichotomous variables for physically abusive punishment,
physical assault, and sexual abuse/assault (range 0-3). The count variable for witnessed
violence was a sum of the dichotomous variables for witnessing community violence and
witnessing domestic violence (range 0-2).

Mental health outcomes.

Posttraumatic stress disorder.: PTSD was assessed using the PTSD module from the
original NSA survey (Kilpatrick et al., 2000) and National Women’s Survey (Resnick et al.,
1993; Kilpatrick, Resnick, Saunders, & Best, 1989), which is a structured diagnostic
interview of DSM-1V PTSD symptoms. This measure has been validated against the PTSD
module of the Structured Clinical Interview for the DSM (SCID; Spitzer, Williams, &
Gibbon, 1987) and demonstrates good psychometric properties. Based on symptoms
reported, PTSD was coded dichotomously (0 or 1) as present (i.e., meets diagnostic criteria)
or not present ever (Wave 1) or since the prior interview (Waves 2 and 3). Coding was based
on meeting symptom threshold criteria, and the functional impairment criterion was not
considered in this coding.

Depression.: The presence of a major depressive episode (MDE) was assessed using the
Depression module of the original NSA survey (Kilpatrick et al., 2000), a structured
interview measuring DSM-IV MDE diagnostic criteria using a yes/no response to assess
symptom presence. This measure has demonstrated good psychometric properties
(Kilpatrick et al., 2003; Boscarino et al., 2004) and has been validated against the Brief
Symptom Inventory-18. Scores were coded dichotomously (0 or 1) based on the presence or
absence of a MDE ever (Wave 1) or since the previous interview (Waves 2 and 3). For the
purpose of this study, the functional impairment criterion was not considered, and the
presence of a MDE was based on meeting symptom threshold criteria.

Data Analytic Plan

Data were weighted according to 2005 U.S. Census estimates to approximate national
distributions of urban vs. suburban vs. rural setting, age, and sex. All analyses were
conducted in Mplus 8.0 using a longitudinal structural equation modeling framework. First,
a confirmatory factor analysis evaluating a latent factor of risk behavior at Wave 1 was
tested. Next, a measurement model was specified including the risk behavior factor and all
other variables (Wave 1 and 2 violence exposure; Wave 2 family cohesion; depression and
PTSD at all waves; and demographic covariates). A structural main effects model was then
tested to evaluate longitudinal relations among risk behavior, family cohesion, and violence
exposure. To evaluate the moderating role of family cohesion, a model including a latent
interaction between risk behavior and family cohesion predicting violence exposure was
specified. Finally, Wave 3 depression and PTSD were added to the model to assess

J Abnorm Child Psychol. Author manuscript; available in PMC 2021 November 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Goodrum et al.

Results

Page 9

longitudinal predictors of mental health outcomes. Measurement models and main effects
models were tested using weighted least square mean and variance adjusted (WLSMV)
estimation to accommodate the ordinal outcome variables. Models with the latent interaction
term were tested using maximum likelihood estimation with robust standard errors (MLR).
Model fit was evaluated using chi-square (smaller, nonsignificant values indicate better
model fit), CFI (>.95 indicates good fit), TLI (>.95 indicates good fit), and RMSEA (<.08
indicates good fit). Thresholds for fit indices follow the convention of Hu and Bentler
(1999).

Descriptive Results

Descriptive results, including means, standard deviations, and frequencies, of all study
variables are presented in Table 1. Bivariate correlations among primary study variables are
presented in Table 2. Detailed descriptive data regarding rates of violence exposure are
further discussed in Zinzow et al. (2009). In this nationally representative sample, the
average number of different types of violence experienced by adolescents at Wave 1 was
0.83. Between Wave 1 and Wave 2, adolescents on average experienced 0.30 different types
of violence exposure. The most commonly reported form of victimization across waves was
exposure to community violence.

At the bivariate level, all primary study variables were correlated with one another in the
expected direction. Risk behaviors were positively intercorrelated with one another. Family
cohesion was significantly negatively correlated with risk behaviors, violence exposure, and
mental health outcomes. Violence exposure was positively associated with risk behaviors
and mental health outcomes. PTSD and MDD were positively correlated with one another.
Compared to younger adolescents, older adolescents reported significantly more substance
use, delinquency, violence exposure at waves 1 and 2, and mental health problems at waves
1 and 2. No effects of age were observed for family cohesion or any wave 3 variables.

Primary Results

Several demographic variables, including adolescent gender, race/ethnicity, household
income, parental education, community setting (urban, suburban, or rural), and
neighborhood safety, were covaried in all models. First, using the weighted least square
mean and variance adjusted (WLSMV) estimator, a confirmatory factor analysis testing a
latent factor of adolescent risk behavior at Wave 1 revealed good model fit (Xz (5, N =3604)
=15.483, p=0.009, CFl = 1.00, RMSEA = 0.02 [0.01, 0.04]). Each of the five binary
observed indicators (cigarette use, alcohol use, prescription drug use, club drug use, and
delinquency) loaded onto the risk behavior factor significantly with a loading > 0.6. Given
the wide age range of the sample, measurement invariance was confirmed using a multiple
group analysis between younger (12-14) and older (15-17) adolescents. These age groupings
were selected based on previously established developmental stages of adolescence, with
age 12 to 14 comprising early adolescence and age 15 to 17 considered middle adolescence
(Eccles, 1999; Spano, 2004). Before testing the structural models, a measurement model was
evaluated using WLSMV estimation. The measurement model included the risk behavior
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latent factor, family cohesion, violence exposure at Waves 1 and 2, mental health outcomes
at all three waves, and all covariates. Results revealed good model fit ( /1/2 (85, N =3604) =

658.866, p< 0.001, CFI = 0.95, RMSEA = 0.04 [0.04, 0.05]), with variables intercorrelated
in the expected direction. Factor loadings for the risk behavior latent factor were significant
and ranged from 0.69 to 0.87.

Next, a series of longitudinal structural equation models was specified to examine relations
among risk behavior, family cohesion, violence exposure, and mental health outcomes
across time. Across all models, missing data was handled using full information maximum
likelihood (FIML) estimation under the missing at random (MAR) assumption in Mplus 8.0,
an accepted method for handling missing data in structural equation models (Enders, 2001).

Model 1: Main effects.—First, using WLSMV estimation, a main effects model was
specified with paths from risk behavior at Wave 1 to family cohesion and violence exposure
at Wave 2; from family cohesion to violence exposure at Wave 2; and violence exposure
from Wave 1 to Wave 2. Figure 1 displays results of the main effects model. This model
adequately fit the data (y? (62, N = 3232) = 509.17, p <.001, CFI = .92, TLI = .85, RMSEA
= 0.05 [0.04, 0.05]). As expected, violence exposure at Wave 2 was significantly predicted
by more risk behaviors at Wave 1 (f = 0.14, p<.001), lower family cohesion at Wave 2 (p =
-0.15, p<.001), and prior levels of violence exposure at Wave 1 ( = 0.34, p< .001).
Higher levels of Wave 1 risk behavior were correlated with less Wave 2 family cohesion (r=
-0.22, p<.001), and risk behavior was correlated with concurrent violence exposure at
Wave 1 (r= .48, p <.001). As a sensitivity analysis to confirm the relation between risk
behavior and violence exposure across adolescence, age was examined as a moderator in the
relation between Wave 1 risk behavior to Wave 2 victimization. This analysis revealed that
the latent interaction between risk behavior and age was nonsignificant in predicting
violence exposure (f = -0.02, n.8.), suggesting that the effect of risk behavior on subsequent
violence exposure did not significantly vary by age.

Several demographic effects were detected in the main effects model. Compared to their
White counterparts, Black/African American adolescents engaged in fewer risk behaviors (B
=-0.06, p=.005) and Native American adolescents engaged in more ( = 0.07, p=.001).
Girls (B =-0.06, p=.007), younger adolescents (p = .55, p< .001), adolescents from higher
income homes (B = -.05, p=.043), and adolescents whose parents attained higher education
levels (B = —0.06, p=.011) reported less risk-taking than their counterparts. At Wave 1,
Native American (f = 0.05, p=.001), Hispanic/Latino (B = 0.04, p=.023), and Black
adolescents (p = 0.06, p=.001) were more likely to be victimized than other racial/ethnic
groups, but this effect was not observed for Native American adolescents at Wave 2. Older
youth reported more violence exposure at Wave 1 (p = 0.22, p<.001), but less at Wave 2 (B
=-0.06, p=.023). Household income was significantly related to violence exposure and
family cohesion; adolescents from lower income homes reported more violence exposure (B
=-0.07, p=.001) and less cohesion (p = -0.10, p < .001).

Model 2: Moderating effect of family cohesion.—To test the moderating effect of
family cohesion in the relation between risk behavior and subsequent violence exposure, a
model was specified with a latent variable interaction between risk behavior and family
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cohesion. Maximum likelihood estimation with robust standard errors (MLR) was used to
test the interaction between risk behavior and family cohesion. As with the prior model,
demographic variables were covaried in the model. Traditional model fit indices (e.g., CFl,
TLI, RMSEA, SRMR) are not available because they have not been developed for latent
variable interaction models (Maslowsky, Jager, & Hemken, 2015). Consistent with
hypotheses, the interaction between family cohesion and risk behavior was significantly
related to violence exposure at Wave 2 (p = —0.09, p=.004). The interaction was probed
using simple slopes at low (1.5 SD below mean), medium (mean), and high (1.5 SD above
mean) levels of family cohesion. Family cohesion significantly attenuated the association
between risk behaviors and subsequent violence exposure. Specifically, at low (B = 0.46, p
=.001) and medium (B = 0.40, p=.001) levels of cohesion, risk behavior significantly
predicted more violence exposure. At high levels of cohesion, the relation between risk
behavior and violence exposure was significantly reduced, though still significant (B = 0.33,
p<.001). Figure 2 displays a graph of the moderation effect.

Model 3: Mental health outcomes.—To examine longitudinal predictors of mental
health outcomes at Wave 3, a final model using MLR estimation was specified predicting
PTSD and MDD at Wave 3. A structural regression model was specified with the latent
interaction term between risk behavior and family cohesion, and the addition of paths from
violence exposure and family cohesion at Wave 2 to subsequent mental health outcomes at
Wave 3. All variables were regressed on demographic covariates. Results of the final model,
including standardized parameter estimates, are displayed in Figure 3. PTSD and MDD at
Wave 3 were significantly related to prior levels of PTSD and MDD at Waves 1 and 2 and
lower levels of family cohesion at Wave 2. PTSD and MDD were both related to more
violence exposure at Wave 2. MDD and PTSD were positively concurrently correlated with
one another. Relations among risk behaviors, family cohesion, and violence exposure were
consistent with the prior models.

Girls were more likely to exhibit PTSD (B = .07, p=.007) and depression ( = .11, p<.001)
at Wave 3, and Asian adolescents were less likely than their White counterparts to report
mental health symptoms (PTSD B = -0.03, p=.013; MDD B = -0.03, p< .001).
Adolescents living in suburban areas were more likely to report MDD at Wave 3 (f = .07, p
=.013). Older adolescents (B = .61, p< .001) and Native American adolescents (f = .07, p
=.001) reported more risk behavior than younger and White adolescents, respectively.
Household income was significantly positively correlated with family cohesion (p = .10, p
<.001), and neighborhood safety was negatively related to family cohesion ( = —0.05, p
=.022). Compared to White adolescents, Black/African American adolescents reported
higher rates of violence exposure at Wave 1 ( = 0.08, p=.001) and Wave 2 (8 = .07, p
=.006), and Asian adolescents reported lower rates at Wave 2 (p = -0.09, p=.004).
Consistent with the main effects model, older adolescents were more likely to have
experienced victimization at Wave 1 (B = .20, p< .001), but less likely at Wave 2 (p = —0.09,
p=.002).

Exploratory analyses evaluating directly experienced vs. witnessed violence.
—To assess whether effects differed according to directly experienced or witnessed
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violence, two additional models were tested examining these aspects of violence exposure
separately. In the first model, violence exposure was conceptualized as a count variable of
direct experiences of violent victimization, including sexual abuse/assault, physically
abusive punishment, and physical assault. In the second model, violence exposure was
conceptualized as witnessing violence (community-based and domestic). Results revealed
that family cohesion moderated the relation between risk behaviors and direct experiences of
violence (B = —0.14, p=.001), but not witnessing violence ( = -0.04, n.s.). Witnessing
violence was directly positively predicted by risk behaviors (B = 0.16, p=.010), but not by
family cohesion or the risk behavior by family cohesion interaction.

Demographic variables were differentially related to direct victimization versus witnessed
violence. At Wave 1, Black/African American adolescents were the only racial/ethnic group
that reported higher rates of both direct experiences of victimization ( = 0.05, p = .047) and
witnessing violence (B = 0.08, p=.005). Hispanic/Latino adolescents and those from lower
income homes were more likely to witness, but not directly experience, violence. No
demographic variables were significantly related to experiencing victimization between
Waves 1 and 2. Asian adolescents and adolescents in rural settings were less likely to
witness violence between Waves 1 and 2.

Discussion

The purpose of the current study was to examine the buffering role of family cohesion in the
relation between adolescent risk behavior and subsequent violence exposure, and to examine
family cohesion and violence exposure as longitudinal predictors of PTSD and depression.
Findings revealed that high family cohesion significantly attenuated the longitudinal relation
between risk behaviors and violence exposure. Further, family cohesion directly predicted
reduced risk of PTSD and depression, even when accounting for the effect of
sociodemographic variables, prior levels of symptoms, and violence exposure. Violence
exposure at Wave 2 predicted subsequent PTSD, but unexpectedly, not depression. Results
highlight the central role of families in protecting adolescents against risk behavior and
maladaptive effects of violence exposure.

Consistent with hypotheses and previous literature (Gorman-Smith et al., 2004), family
cohesion was found to have a protective effect for adolescents. After accounting for
demographic and contextual variables and the direct relation between risk behaviors on
subsequent cohesion, family cohesion appeared to buffer adolescents against the negative
effects of engaging in risk behaviors on experiencing victimization. Adolescents who
engaged in risky behaviors were less likely to experience violence in the context of a
cohesive, supportive family environment. Explanations of this finding may relate to families’
level of communication and parental monitoring. In highly cohesive families, parents may
have more knowledge of their children’s whereabouts and can monitor safety more closely,
even when adolescents are engaging in risky behaviors; previous literature suggests that
parental monitoring can reduce risk of victimization (Janssen et al., 2014). Further, parental
support may enhance the effectiveness of other parenting practices, such as monitoring and
behavioral control (Lippold, Greenberg, Graham, & Feinberg, 2014). Further, adolescents
who perceive their families as cohesive may be more likely to turn to family members for
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guidance and support, which may in turn reduce the risk of experiencing violence.
Consistent with previous research identifying attachment theory as an important explanation
for the protective role of family support (Simons et al., 2016), family cohesion may serve as
a buffer by providing adolescents with healthy models of relationships and in turn equipping
them with knowledge and tools to seek and maintain healthy relationships with peers.
Additionally, highly cohesive families may engage in more communication about risk and
safety compared to families low in cohesion. Given reciprocal relations between risk
behavior and violence exposure (Mrug & Windle, 2009; Smith & Ecob, 2007) and between
family support and adolescent functioning (Elkins, Fite, Moore, Lochman, & Wells, 2014), it
is also important to note that the protective effect of family cohesion likely operates in the
context of bidirectional relations among these processes over time. For example, early
violence exposure may reduce subsequent family cohesion via adolescents’ increased
engagement in risk behaviors, and these risk behaviors may subsequently increase the
likelihood of further violence exposure and other negative outcomes. It is also possible that
family cohesion functions as a mediator in the longitudinal reciprocal relation between risk
behavior and violence exposure. Future research should explore these possible alternative
paths.

Exploratory post-hoc analyses revealed that the moderating effect of family cohesion in the
association between risk behavior and subsequent violence exposure differed for violence
that was directly experienced versus witnessed. Though both direct and indirect experiences
of violence are related to substance use, there may be unique types of associations across
forms of victimization (e.g., Wright et al., 2013). As described in the lifestyle and routine
activities theory (Riley, 1987), which states that youth are at higher risk of being exposed to
violence or trauma when they are spending time with peers or in community settings in
which violence is more likely to occur, witnessing violence in the community may be more
strongly predicted by risk behaviors, such as substance use and delinquency, given the
overlap in the time spent in the community. For example, in the current study, correlations
between risk behaviors (substance use and delinquency) and witnessed community violence
were stronger than those between risk behavior and directly experienced violence. Perceived
support and closeness with family members may protect risk-taking adolescents from certain
forms of violence exposure, such as those experienced in interpersonal relationships
including sexual or physical assault, but not from exposure to violence in the community.
Alternatively, it is also possible that because the witnessed violence variable included
exposure to domestic violence, the role of the perpetrator is influencing the pattern of
findings. For youth who have witnessed domestic violence, the measurement of family
cohesion may reflect the adolescent’s relationship with the offending caregiver in the
domestic violence incident. Sousa et al. (2011) noted that family support may serve as a
more important protective factor when considering relationships with non-offending
caregivers versus offending caregivers. Family cohesion may not be as effective a buffer
when considering closeness between the adolescent and an offending caregiver.

As expected based on prior research (e.g., Kilpatrick et al., 2003), violence exposure
predicted subsequent PTSD and depression. Adolescents who experienced new incidents of
physically abusive punishment, physical assault, sexual abuse/assault, or witnessed violence
between Waves 1 and 2 were more likely to report mental health symptoms at Wave 3. A
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higher number of violence incidents longitudinally predicted PTSD and depression, over and
above the effect of prior levels of symptoms. This finding is consistent with prior research
demonstrating a cumulative impact of polyvictimization (e.g., Adams et al., 2016; Suliman
et al., 2009).

Within a multivariate model accounting for the role of demographic variables, violence
exposure, and prior levels of symptoms, family cohesion remained a significant predictor of
subsequent mental health outcomes. Consistent with a large body of evidence, adolescents
who are victimized are at risk of experiencing posttraumatic stress and depression; however,
family cohesion serves as a protective factor and is associated with fewer mental health
concerns across time, with small but statistically and clinically significant effect sizes. This
finding is similar to results of previous studies indicating inverse relations between family
support and mental health symptoms (DiClemente et al., 2018; Guassi Moreira & Telzer,
2015) and highlights the potential benefits of supportive family relationships for reducing or
preventing mental health difficulties.

Several sociodemographic variables emerged as significant correlates of risk behavior,
family cohesion, violence exposure, and mental health symptoms. Findings suggest that
ethnic minority adolescents and adolescents from lower socioeconomic backgrounds face
higher risk for violence exposure than White adolescents and those from higher SES
families, respectively. Consistent with previous literature (e.g., Estrada-Martinez, Caldwell,
Schulz, Diez-Roux, & Pedraza, 2013), being from a lower income family, having parents
with lower educational attainment, and living in a neighborhood that parents perceive as
unsafe are each potential risk factors that were related to more violence exposure, less
family cohesion, and/or more risk behaviors. This pattern of findings is consistent with the
family stress theory (Conger et al., 2002), suggesting that socioeconomic strain affects youth
outcomes indirectly via caregivers’ distress and compromised parenting and family
relationships. Notably, racial and ethnic differences were still observed even when
accounting for the effect of socioeconomic indicators. For example, Black/African American
adolescents exhibited fewer risk behaviors but more violence exposure experiences than
their White counterparts, and were the only racial group that experienced higher rates of
both directly experienced and witnessed violence compared to White adolescents. Hispanic/
Latino and Native American adolescents also experienced more victimization compared to
White adolescents. These findings highlight racial and ethnic differences that exist beyond
socioeconomic context, and may reflect risk factors related to racial discrimination and
structural inequities (Kaufman & Cooper, 2001).

Limitations and Future Directions

Findings should be interpreted in light of study limitations. First, a primary limitation of this
study is the reliance on adolescent report for most variables. Although previous research
recommends examining adolescents’ self-reports of their own functioning and family
environment (Jensen et al., 1999; Klein, Dougherty, & Olino, 2005; Schulte et al., 2017),
findings may reflect common reporter variance and future research should triangulate
findings from multiple reporters in order to bolster these conclusions. Second, family
cohesion was only assessed at Wave 2 in the larger NSA-R study, precluding the possibility
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of examining baseline cohesion as an exogenous variable in the model. Third, our statistical
modeling approach assumes an underlying linear trajectory for risk behaviors, though
evidence suggests that changes in these behaviors may not be linear across adolescent
development (Chen & Jacobson, 2012); future research should account for nonlinear growth
in risk behaviors across time and should consider developmental timing of violence exposure
incidents. An additional limitation is the high attrition observed across waves, with 46%
completing all three waves; though attrition analyses revealed few meaningful differences
between completers and non-completers, findings must be considered in the context of this
limitation. Also, other family processes such as parenting practices were not assessed in the
larger NSA-R study; future research should examine multiple aspects of the family
environment across timepoints to determine the most impactful intervention targets for
family-level prevention and intervention efforts. Further, though sociodemographic variables
emerged as relevant correlates of cohesion, violence exposure, risk behavior, and mental
health symptoms, the assessment of cultural and contextual variables was limited in this
study. For example, previous research has demonstrated the role of adolescents’ own
perceptions of their neighborhood safety in predicting adolescent risk behavior (e.g.,
Leventhal & Brooks-Gunn, 2000). Perceived racial discrimination has also been identified as
a risk factor for trauma-related mental health symptoms among people of color—an
association which may be explained by both higher rates of exposure to stressful life events
as well as higher vulnerability to experiencing symptoms as a result of these events
(Kirkinis, Pieterse, Martin, Agiliga, & Brownell, 2018). Thus, beyond racial identification,
adolescents’ perceptions of racism and discrimination may be an important stressor to
examine in relation to racial/ethnic differences in violence exposure and mental health
outcomes. Future research should investigate these contextual variables from adolescents’
perspectives and explore relations with violence exposure and mental health. Finally, these
findings should be replicated with assessment tools that reflect the changes made in DSM-5.

Conclusions and Clinical Implications

Despite its limitations, the current study represents an important contribution in identifying
risk and protective factors for violence exposure and mental health outcomes. Findings
underscore the protective role of family cohesion for adolescents. This study is the first to
demonstrate family cohesion as a buffer attenuating the longitudinal risky effects of
substance use and delinquency on subsequent violence exposure within an epidemiological
sample. Using a nationally representative sample facilitates generalization of the findings
across adolescents from a wide range of socioeconomic, racial/ethnic, and geographic
backgrounds. The longitudinal design of this study also allows for the exploration of long-
term (one- to two-year) outcomes, further highlighting the potentially detrimental over-time
effects of violence, as well as the long-term benefits of cohesion. Findings point to family
relationships and cohesion as potential targets for prevention and intervention efforts to
reduce the risk of adolescent violence exposure and mental health problems, particularly for
adolescents who are engaging in high risk behaviors. Family-based interventions, such as
Risk Reduction through Family Therapy (RRFT; Danielson et al., 2010), targeting the family
context to reduce risk behavior among trauma-exposed adolescents may be enhanced by
intervening on cohesion within the family environment, to reduce the chance of further re-
victimization. Prevention efforts among adolescents who have not experienced trauma
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should also consider ways to bolster supportive relationships within families, to prevent
trauma exposure and reduce risk for mental health symptoms.
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Structural regression model testing main effects among risk behavior, family cohesion, and

victimization.

Note. *p< .05; **p < .01; ***p< .001. Standardized path coefficients displayed. Solid lines
indicate significant paths. Dashed lines indicate nonsignificant paths. Covariates are not
depicted; all primary variables were regressed on child age, gender, race/ethnicity, household
income, parental education, urban vs. suburban vs. rural setting, and neighborhood safety.
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Graph displaying family cohesion as a moderator in the relation between adolescent risk

behavior and victimization.
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are not depicted; all primary variables were regressed on child age, gender, race/ethnicity,
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Table 1.
Descriptive Statistics for All Study Variables (N = 3604, Weighted)

Percentage = Mean  Standard Deviation Range
Min  Max
Child Age at Wave 1 14.51 1.70 12 17
Child Age at Wave 2 15.72 1.76 12 20
Child Age at Wave 3 16.76 177 13 21
Child Gender
Male 51.3%
Female 48.7%
Child Race/Ethnicity
White/Caucasian 65%
Black/African American 16%
Hispanic/Latino 11%
Asian/Pacific Islander 3%
Native American/Alaska Native 2%
Not Reported 3%
Community Setting
Urban 29%
Suburban 50%
Rural 21%
Household Income
Less than $20,000 13%
$20,000 to $50,000 32%
More than $50,000 55%
Parental Education Level
8t grade or less 1.3%
Some high school 5.7%
High school 27.2%
Some college 28.3%
Four year college 21.2%
Some graduate school 2.5%
Graduate degree 13.8%
Neighborhood Safety 2.26 1.20 1 4
Family Cohesion 2.52 0.37 1 3
Violence Exposurel Wave 1 Wave 2 Wave 3
Sexual Abuse/Assault 7.5% 2.1% 2.3%
Physical Assault 15.6% 5.3% 3.2%
Physically Abusive Punishment 12.3% 2.9% 1.6%
Witnessed Domestic Violence 8.9% 1.2% 1.0%
Witnessed Community Violence 37.8% 18.2% 13.2%
Mean Violence Exposure Count .83 .30

J Abnorm Child Psychol. Author manuscript; available in PMC 2021 November 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Goodrum et al.

Percentage  Mean  Standard Deviation .Range
Min  Max
Risk Behaviors Wave 1
Cigarette Use 25%
Alcohol Use 30.8%
Prescription Drug Use 6.7%
Club Drug Use 3.0%
Delinquent Behaviors 20.8%
Mental Health Outcomes® Wavel — Wave?2 Wave 3
Posttraumatic Stress Disorder 8.1% 7.5% 7.6%
Major Depressive Disorder 14% 10.1% 10.3%

Note. Data are weighted according to 2005 U.S. Census estimates.

Page 25

Wave 2 and Wave 3 violence exposure rates reflect new incidents of violence occurring between the prior and current wave (i.e., past year).

Wave 2 and Wave 3 mental health outcomes reflect meeting diagnostic criteria in the time since the prior wave (i.e., past year).
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