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Abstract

Purpose—This study examined longitudinal associations between violence involvement, substance
use, and sexual activity.

Methods—302 urban Mexican American and European American adolescents were randomly
selected and recruited from the membership lists of a large health maintenance organization. Data
were obtained from interviews conducted when the mean ages of adolescents were 15, 18, and 19
years.

Results—Independent of age, gender, ethnicity, family socioeconomic status, and previous levels
of health risk behavior, adolescents who had been victimized by violence at age 15 were more likely
to use tobacco at age 19. Adolescents who had been victimized by or perpetrated violence at age 18
had a greater number of sexual partners and were more likely to use marijuana at age 19. In addition,
adolescents who had perpetrated violence at age 18 engaged in greater alcohol use at age 19. A second
set of analyses showed that independent of demographics and previous violence involvement,
adolescents who had used marijuana at age 15 were more likely to report violence involvement at
age 19. Adolescents who had used tobacco or who had a greater number of sexual partners at ages
15 or 18 were more likely to report violent victimization at age 19.

Conclusions—Associations between violence involvement and other forms of health risk behavior
are bidirectional. Adolescents involved with violence are at risk for increases in substance use and
sexual behavior over time. Adolescents who engage in substance use and sexual behavior with
multiple partners are also at risk for later violence involvement.
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Peer violence, substance use, and sexual risk taking are among the most serious health issues
facing adolescents. The Centers for Disease Control and Prevention estimate that roughly three
quarters of a million people aged 10 to 24 years are treated in emergency rooms for violence
related injuries yearly [1]. Substance use is linked with mental and behavioral health problems
among adolescents [2], and half of all new sexually transmitted infections occur among youth
aged 15 to 24 years [3].

Adolescents who engage in multiple risk behaviors may be especially vulnerable to negative
outcomes, and thus, are an important subpopulation for prevention and intervention efforts.
Cross-sectional data show that adolescents who have witnessed or been victimized by violence
are more likely to engage in alcohol, tobacco, and marijuana use and to become substance use
dependent [4-7]. Witnessing or being victimized by violence is also associated with sexual
risk taking and related outcomes during adolescence [8-9]. This research parallels literature
showing that violent perpetration is linked with substance use and sexual risk taking during
adolescence [10].

Although all youth may experience negative consequences of engagement in health risk
behavior, specific ethnic minority groups are disproportionately impacted. The Centers for
Disease Control and Prevention report that Latino youth aged 10-24 years are 5 times more
likely to be a victim of homicide in comparison to European American youth [1]. Latino
adolescents also account for a disproportionately high percentage of new sexually transmitted
infection cases in comparison to European American adolescents [11], and some data suggests
they are more likely to experience negative health consequences of substance use [12]. The
present study adds to a small literature examining associations between peer violence and other
forms of health risk behavior among Latino youth [6-7]. For example, witnessing community
violence was associated with greater lifetime drunkenness and likelihood of using cigarettes
and marijuana among a representative sample of students in Panama, Costa Rica, and
Guatemala [6]. Violent victimization was associated with greater opportunities to use
marijuana among students in Mexico City [7]. In the present study, we examined longitudinal
associations between peer violence involvement and other health risk behavior (substance use,
sexual behavior) among Mexican American and European American adolescents living in an
urban area in the United States.

A longitudinal perspective

Longitudinal research on peer violence involvement, substance use, and sexual behavior,
adjusted for earlier levels of each outcome, provides information about how harmful patterns
of health risk behavior may develop. Such research is distinct from studies documenting the
co-occurrence of health risk behaviors cross-sectionally. The co-occurrence of different risk
behaviors during adolescence is often described as a problem behavior syndrome [13], which
may reflect underlying personality characteristics such as sensation seeking [9] or
environmental characteristics associated with clustering of risk factors (e.g., low parental
monitoring [6,28]). Longitudinal associations would suggest additional mechanisms. For
example, violence involvement may lead to increases in substance use and sexual behavior
over time if engagement in health risk behavior is a means of distracting oneself from or coping
with stressful aspects of violence (i.e., stress-response framework [9,14-17]). Engagement in
substance use and sexual activity with multiple partners may lead to increases in violence
involvement over time if these health risk behaviors place adolescents in situations in which
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violence is more likely to occur (i.e., vulnerability to violence framework [18-20]).
Documenting longitudinal associations between peer violence involvement, substance use, and
sexual behavior is a critical first step to examining whether stress-response and vulnerability
to violence frameworks may account for associations between these risk behaviors.

To our knowledge, no previous studies have examined sexual risk taking as a potential
precursor to peer violence involvement. Childhood aggression has been linked with adolescent
sexual behavior [21] and risk taking [22], but studies have not yet examined whether violent
victimization by peers predicts sexual outcomes. A body of literature has examined
longitudinal associations between peer violence and substance use among adolescents. We
briefly review this research below. Of note, only two studies have examined bidirectional
associations between peer violence and substance use thus far, and these studies focused on
violent perpetration [19,23]. Because our study focuses on violence inflicted by or against
peers, we omitted studies from our review that examined domestic violence, intimate partner
or dating violence, and sexual victimization or perpetration.

Involvement with peer violence may lead to increases in other health risk

behaviors

One explanation of links between peer violence and other forms of health risk behavior is that
adolescents may attempt to cope with violence involvement through risk beahvior. Both
victimization by violence and violent perpetration are linked to a range of adjustment problems
among youth, including posttraumatic stress and depression [24—-26]. Health risk behaviors
such as substance use [9,14-17] and sexual activity [9,16—17] may temporarily reduce distress
by providing a means of escape. Longitudinal associations between violence involvement and
other forms of health risk behavior would strengthen the argument that health risk behavior
may be a response to stressful aspects of violence involvement.

Longitudinal studies have documented that childhood aggression is associated with greater
alcohol, tobacco, and marijuana use during adolescence [e.g., 22,27]. Additional studies have
examined whether different types of peer violence during adolescence predict substance use.
Rural children who witnessed violence by the middle of 6" grade were more likely to initiate
tobacco or alcohol use by the year end [28]. Urban youth aged 9-13 years who reported greater
victimization were more likely to report ever using alcohol when assessed one year later [29].
Adolescents may engage in substance use as a response to violent encounters that are not purely
characterized by victimization. Non-smoking 7t"-12t grade adolescents who engaged in
perpetration were more likely to have initiated tobacco use when assessed one year later [30].
Perpetration was associated with increases in alcohol and marijuana use in acommunity sample
of urban 7t grade boys followed across 6 years [23]. Studies have not examined whether
victimization by peers predicts sexual behavior or risk taking. However, childhood aggression
predicted reported pregnancies during adolescence among one sample of urban males [21].
Childhood aggression among urban 46 grade girls predicted number of sexual partners 6
years later [22].

Health risk behavior may lead to increases in peer violence involvement

A second conceptualization of links between risk behaviors is that substance use and sexual
behavior with multiple partners may place adolescents at greater risk for violence involvement.
Substance use may disinhibit aggressive impulses and compromise youth’s ability to recognize
and safely negotiate situations in which violence may occur [19]. Adolescents with multiple
sexual partners may be at greater risk for experiencing conflict with peers due to unresolved
previous relationships, jealousy, and related tensions [20]. It is also possible that adolescents
who engage in health risk behavior may increasingly spend time with peers who are engaging
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in multiple forms of risk, including violence. Longitudinal associations between substance use
or sexual activity and later violence involvement would strengthen the argument that specific
health risk behaviors may place adolescents in situations in which violence is more likely to
occur.

To our knowledge, previous studies have not examined sexual risk taking as a potential
precursor to peer violence. Several longitudinal investigations have examined links between
substance use and violence involvement. Alcohol and marijuana use are associated with
increases in violent perpetration [19,23,31-32], although associations between marijuana use
and violent perpetration are often inconsistent or non-significant when adjusting for alcohol
use [19,23,32]. In an earlier investigation of the present study’s sample, alcohol use at age 14
years was associated with violence involvement one year later, but the violence involvement
measure did not distinguish between victimization and perpetration [author citation].
Mechanisms besides disinhibition may link substance use with subsequent violence
involvement. Ellickson and colleagues found that tobacco use was associated with violent
perpetration across a 10-year period among adolescents and young adults [18,33]. Although
these studies did not adjust for early levels of violent perpetration, findings are consistent with
the idea that adolescents who engage in health risk behavior may become more exposed to
situations in which violence is likely to occur, perhaps due to peer-related mechanisms. Some
data also suggests that substance use is associated with increases in violent victimization over
time. In a longitudinal study of young adults aged 23 years at baseline, marijuana use among
men and heavy alcohol use among women were associated with increases in victimization
across the next 6 years [34].

Study contributions

Methods

Procedure

The present study examines longitudinal associations between peer violence involvement
(victimization, perpetration) and engagement in other forms of health risk behavior (sexual
activity; alcohol, marijuana, and tobacco use) among adolescents across a 4-year period. We
hypothesized that associations between violence involvement and other health risk behaviors
would be bidirectional. To add to a small literature on this topic among Latino youth [6-7],
our study included both Mexican American and European American adolescents and examined
whether associations between study variables differed by ethnicity.

Adolescents were part of a larger investigation examining the impact of parental conflict on
adolescent functioning. A computer program randomly selected members of a large health
maintenance organization (HMO) from adults who had a dependent child between the ages of
12 and 15. The study protocol was approved by the Institutional Review Boards of the
University and HMO. Parents were sent letters introducing the research. Families were eligible
to participate if the adolescent was between 12 and 15 years of age, if the adolescent’s biological
parents were residing together, if all three family members were either Mexican American or
U.S. born European American, if the adolescent had no severe learning disability, and if the
mother, father, and adolescent agreed to participate. Seventy-three percent of eligible families
participated. Participation rates did not differ by ethnicity. Participants were interviewed at
three time points separated by 6-month intervals. At the last time point (Year One; N=302;
99% retention rate), adolescents completed questions about peer violence involvement.

Four years after initial recruitment, families were asked to participate in additional interviews
separated by a 1-year interval (Years Four and Five). Retention rates were 82% for Year Four
and 74% for Year Five. Participants who remained in the study did not differ from non-
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participants in terms of ethnicity, gender, and parents’ country of origin, occupation, number
of children, or divorce rate. Year Five interviews were completed in December 2000.
Participants provided informed consent.

At Year One (N=302), Year Four (N=247), and Year Five (N=223), respectively, 151, 126,
and 109 Mexican American adolescents and 151, 121, and 114 European American adolescents
completed interviews. The mean (standard deviation) age of adolescents at each time point was
as follows: Year One — 15.1 (1.1); Year Four — 18.3 (1.2); Year Five — 19.4 (1.2). Fifty-four
percent of adolescents were male. At baseline, Mexican American parents reported an average
of 8 years of education (SD=4), while European American parents reported an average of 16
years (SD=2). The average Hollingshead [35] occupational score (possible range, 1 to 9) was
6.7 (SD=1.5) for European American parents, corresponding to small business owners and
managers, while the average score was 3.3 (SD=1.8) for Mexican American parents,
corresponding to semiskilled workers. Family socioeconomic status was calculated by
averaging across four standardized variables: years of education and occupation score for each
parent.

To facilitate presentation and interpretation of data, we refer to time points by the mean age of
adolescents at that time point (Age 15, Age 18, and Age 19 correspond to Year 1, Year 4, and
Year 5).

Violence involvement—~Peer violence involvement was assessed using a 12-month time
frame. Items differed between assessments at Age 15 and Ages 18 and 19 (see Table 1). Items
were developed based on focus groups and existing measures of violence exposure [36].
Because the majority of adolescents did not report violence involvement, dichotomous (no/
yes) victimization and perpetration variables were created for each time point.

Sexual behavior—At Age 15, adolescents indicated whether they had ever engaged in
vaginal or anal sex (no/yes). At Age 18, adolescents reported the number of lifetime partners
with whom they had had sexual intercourse. At Age 19, number of partners in the previous
year was examined. Nationally representative data show that sexually active adolescents with
a greater number of lifetime partners are at greater risk for contracting sexually transmitted
infections [37].

Substance use—Time frames for the assessment of substance use variables are presented
in Table 2. At each time point, adolescents completed four items from the Drinking Styles
Questionnaire [38] (see Table 2). We standardized and averaged across items to create an
alcohol use composite score (alphas=.95, .95, and .94 at Ages 15, 18, and 19, respectively).
Adolescents also indicated whether they had used tobacco or marijuana.

Data Analyses

Preliminary analyses examined distributions of and correlations between study variables, and
whether data suggested that violence involvement is distinct from other forms of health risk
behavior. Regression analyses examined whether (1) violence involvement predicted substance
use and sexual activity, controlling for previous levels of engagement in substance use or sexual
activity, respectively, and whether (2) substance use and sexual activity predicted violence
involvement, controlling for previous levels of violence involvement. Linear regressions were
performed on continuous outcome variables. Logistic regressions were performed on
categorical outcome variables. Age, gender, ethnicity, and family socioeconomic status were
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included as covariates in all analyses. Age 18 predictors are adjusted for the corresponding
variable at Age 15. Footnotes to Table 4 and Table 5 describe this analytical approach in greater
detail. Potential interactions between ethnicity and predictors were also examined.

Results

Distributions of study variables

The percentage of participants reporting violence involvement items is presented in Table 1.
Mexican American adolescents were more likely to report several types of violence in
comparison to European Americans, but each difference became non-significant when
adjusting for socioeconomic status. Of the 222 adolescents who completed surveys at all time
points, 46%, 29%, 15%, and 10% reported any victimization at zero, one, two, and all time
points, respectively; the corresponding percentages for any perpetration were 54%, 24%, 14%,
and 8% (not shown in table).

Distributions of substance use and sexual behavior variables are presented in Table 2. At Age
15, 60% of adolescents had ever used alcohol (not shown in table). The number of lifetime
sexual partners reported at Age 18 ranged from 0 to 30 (44% reported 0 partners; median=1).
At age 19, the number of sexual partners in the past 12 months ranged from 0 to 38 (32%
reported O partners; median=2). The natural log of number of sexual partners at Ages 18 and
19 was examined in analyses. Table 2 shows that in comparison to European Americans,
Mexican American adolescents were more likely to report sexual experience at age 15 and less
likely to report alcohol use at ages 18 and 19. These differences were no longer statistically
significant after adjustment for socioeconomic status.

Correlations between study variables

Within and across time points, violence involvement, substance use, and sexual activity
variables were significantly associated with one another (see Table 3).

Examining whether violence is distinct from sexual activity and substance use

We conducted principal components analyses of study variables within each time point,
utilizing Varimax rotation with Kaiser normalization. Two components emerged,
corresponding to violence involvement (victimization, perpetration) and other forms of health
risk behavior (sexual activity, alcohol, marijuana, and tobacco use). The violence involvement
component explained 25%, 29%, and 30% of variance in responses at Ages 15, 18, and 19,
respectively, while the sexual activity and substance use composite explained 40%, 38%, and
39% of variance.

Peer violence as a predictor of substance use and sexual activity

Table 4 shows that adolescents who were victimized by violence at Age 15 were more likely
to use tobacco at Age 19 in comparison to adolescents who were not victimized (see Step 1 of
Model 1). Adolescents victimized by violence at Age 18 reported a greater number of sexual
partners and were more likely to use marijuana at Age 19 (see Step 2 of Model 1). Model 2
shows that adolescents who perpetrated violence at age 18 reported a greater number of sexual
partners, engaged in greater alcohol use, and were more likely to use marijuana at Age 19 in
comparison to non-perpetrators (see Step 2).

Substance use and sexual activity as predictors of peer violence

Table 5 shows that sexual behavior, marijuana use, and tobacco use at Age 15 predicted violent
victimization and perpetration at Age 19 (see Step 1 of Models 1, 3, and 4). Engagement in
sexual behavior and tobacco use at Age 18 predicted violent victimization at Age 19 (see Step
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2 of Models 1 and 4). Associations between alcohol use and subsequent violence involvement
did not reach statistical significance.

Potential ethnic differences

Potential interactions between predictors and ethnicity were examined for each of the predictors
included in Models 1-2 of Table 4 and Models 1-4 of Table 5. Of the resulting 32 interaction
tests, only one was significant at p<.05. We do not report this result because it may be due to
chance (1/32=.03). The linear regression output of SPSS includes calculations of power based
on observed associations between study variables. Power ranged between .05 and .63 for
interactions, in contrast to higher levels of power observed for main effects.

Discussion

In this longitudinal study, Mexican American and European American adolescents who were
involved with peer violence engaged in greater substance use and sexual activity over time.
Substance use and sexual activity also predicted involvement with peer violence over time.
The present study’s findings may be integrated with existing literature to suggest potential
mechanisms linking peer violence with substance use and sexual behavior in a bidirectional
fashion.

Stress-response framework

Independent of demographic variables and previous levels of health risk behavior, adolescents
who had been victimized by violence or perpetrated violence reported increases in substance
use and number of sexual partners over time. It is possible that adolescents may have engaged
in health risk behavior as a temporary escape from stressful aspects of violence involvement.
Previous research shows that violent victimization and perpetration are both linked with
adjustment problems [24—26] and that some individuals are motivated to engage in substance
use [9,14-17] and sexual behavior [9,16-17] as a means of coping with stressful life
circumstances. Further research is needed to demonstrate whether longitudinal associations
between violence involvement and other forms of health risk behavior are mediated by
cognitive and affective responses to violence, including motivations to engage in risk behavior
as a means of coping with violence.

Interestingly, adolescents who were victimized by violence at Year 1, when the mean age of
adolescents was 15 years, were more likely to use tobacco by the end of the study in comparison
to non-victimized adolescents. Victimization by violence at Year 4, when the mean age of
adolescents was 18 years, was associated with having a greater number of sexual partners and
with greater likelihood of using marijuana by the end of the study. An area for further research
is whether adolescents at different developmental stages select different types of health risk
behaviors as a potential means of coping with violent victimization. Developmental
considerations may also be important to understand links between violent perpetration and
health risk behavior. Violent perpetration at age 18 years, but not 15 years, was associated with
health risk behavior at the end of the study. The types of violent perpetration that occur in late
adolescence may be less normative and more indicative of stress or psychopathology than the
types of perpetration that occur in middle adolescence.

Vulnerability to violence framework

Our findings show that adolescents who have sexual experience or who have used tobacco or
marijuana by middle adolescence (mean age 15 years) are at increased risk for violence
involvement by late adolescence. Adolescents who began the study with sexual experience
may have reported subsequent violence involvement due to conflict, jealousy, or tensions with
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peers as a result of unresolved relationships [20]. Additional research is needed to confirm this
possibility.

Although some research suggests that disinhibition due to substance use (e.g., alcohol) may
lead to violence involvement [e.g., 19], the present study’s findings suggest that other
mechanisms are important. Associations between alcohol use at mean age 18 years and
subsequent violence involvement only reached marginal significance. Significant associations
between tobacco and marijuana use and subsequent violence involvement are similar to the
findings of Ellickson and colleagues [18,33], who reported that tobacco use was associated
with violent perpetration across a 10-year period among adolescents and young adults.
Ellickson and colleagues suggested that peer interactions may simultaneously expose
adolescents to tobacco and violence [18]. However, their studies did not adjust for early levels
of violent perpetration. Our results suggest that tobacco and marijuana use are associated with
both violent perpetration and victimization over time, even after adjusting for earlier violence
involvement. Findings are consistent with the idea that adolescents who engage in health risk
behavior increasingly spend time with peers who are engaging in multiple forms of risk,
including violence. Adolescents may also exchange less risky peer groups for more risky
groups over time. This may be particularly likely to occur if a given health risk behavior is not
yet “mainstream” among one’s cohort of youth. In support of this idea, marijuana use at mean
age 15 years, but not 18 years, was associated with greater likelihood of violence involvement
by the end of the study. Further research is needed to examine peer-related mechanisms.

Ethnicity and health risk behavior

It is a strength of the present study that we included Mexican American adolescents, an
understudied ethnic minority group at potentially greater risk for negative consequences from
health risk behavior [1,11-12]. Our findings add to literature showing that violence
involvement is associated with other forms of health risk behavior among Latino youth [6-7].
Our lack of statistically significant interactions between study variables and ethnicity may
reflect our adjustment for socioeconomic status, or inadequate power to detect ethnic
differences in the strength of associations between violence involvement, substance use, and
sexual behavior that are independent of socioeconomic status. Tests of interactions in field
settings often have low power [40]. It is also possible that we did not observe interactions
between ethnicity and study variables because all participants’ families belonged to the same
HMO, which may be indicative of shared types of security across families.

Study limitations

Limitations of the present study include our reliance on adolescents’ self-report of data. Results
of the present study cannot be generalized to adolescents from single-parent homes or to
adolescents without health insurance. The present study represents a conservative test of
associations between violence involvement, substance use, and sexual behavior; stronger
effects might be found among adolescents with families that are less stable in composition or
that are uninsured. Differences in socioeconomic status between Mexican American and
European American families may be indicative of other differences that were not measured
and adjusted for in analyses. An additional limitation is that we did not have information about
constructs that may have explained links between violence involvement and other health risk
behavior (e.g., peer deviance, perceived stress).

Conclusions

Our findings lend support to the idea that health promotion efforts should adopt a
comprehensive approach to adolescent engagement in health risk behavior. Prevention and
intervention efforts would be informed by establishing whether stress-response and
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vulnerability to violence mechanisms partly account for longitudinal associations between
health risk behaviors among youth. For example, avoiding harmful patterns of substance use
and risky sexual behavior may seem unimportant to adolescents who are coping with a violent
environment or other stressful life circumstances. In this instance, it would be critical for health
promotion programs to promote adaptive ways of coping with stressors and to provide supports
for adolescents. Further research is also needed to understand how substance use and sexual
behavior may make adolescents more vulnerable to violent environments. The present study
suggests that violence involvement, substance use, and sexual behavior not only co-occur, but
influence one another over time. Investigating the mechanisms that link violence involvement
with other forms of health risk behavior is a promising area of further research.
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