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The purpose of this study is twofold: 1) to evaluate the patterns of violence by 

race/ethnicity and gender using two longitudinal samples of adolescents, and 2) to 

evaluate the differential multiple domains of predictors of violence by subgroup. 

Methods. Study #1 a longitudinal, nationally representative sample of adolescents 

followed from ages 15 to 26. Group-based trajectory modeling was used to estimate 

groups of participants who have similar characteristics in their levels of violence over 

time.  Multinomial and survey logistic regression were used to evaluate the effects of 

group fighting and multilevel risk and protective factors on trajectory membership.  

Study #2 utilized the same national, longitudinal study of adolescents followed from 

ages 15 to 26.  In this study, trajectories were estimated for each racial/ethnic and 

gender subgroup separately.  Multinomial and survey logistic regression were used to 

test for differential risk factors for violent trajectory membership by subgroup.  Finally, 

Study #3 utilized a longitudinal, high-risk sample of urban adolescents followed from 6th 

– 8th grade. Group-based trajectory models were used to create latent trajectory groups 
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of violence over time by racial/ethnic subgroup, and multinomial logistic regression were 

used to test for differential risk factors for membership in these trajectories. Results. In 

the nationally representative sample, three groups were found for the overall sample as 

well as each subgroup (White males, White females, African-American males, African-

American females, Hispanic males, Hispanic females, Asians, and Native Americans).  

In the high-risk, urban sample, four trajectory groups were found for both African-

Americans and Hispanics.  The predictors of membership in the high-risk trajectory 

groups varied substantially between samples and within samples by race/ethnicity and 

gender. Conclusions. This study provides evidence that there is some stability in the 

pattern of violence across racial/ethnic and gender groups. However, the proportion of 

adolescents involved in the high-risk violence trajectory groups varies by race/ethnicity 

and gender.  This study also provides additional evidence for a late-onset group of 

escalators, and identified risk and protective factors for serious violence broken down by 

demographic subgroup.  In addition, the large sample size allowed us to identify key 

variables that serve as mediators for contextual-, peer- and family-level variables, an 

important component of violence prevention programming.  These findings lead future 

research to examine and identify the driving influences for the disparities in violence by 

subgroup, and to further understand the risk factors for late-onset escalation of violent 

behavior. 
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CHAPTER 1 
BACKGROUND AND SIGNIFICANCE 

Each year, nearly 700,000 adolescents and young adults (10-24) are treated in 

the emergency room for injuries related to violent activity (CDC, 2009).  Evidence 

suggests that adolescents who engage in delinquent behavior are more likely to engage 

in other high-risk activities (e.g., alcohol and other drug use, dropping out of school, gun 

ownership, gang membership, risky sexual activity and familial independence) 

(Thornberry, Huizinga, & Loeber, 1995; CDC, 2009; 2010) and increase their risk of 

health-related consequences (including serious injury and death) (Conseur, Rivara, & 

Emanuel, 1997; Farrington & Loeber, 2000).  

Using the epidemiological perspective, the initial stage of prevention is a 

complete understanding of the causes and risk factors for delinquent behavior, including 

violence.  The purpose of this study is to examine the differential risk and protective 

factors for violence by subgroup (boys versus girls; African-Americans versus Whites, 

etc.) longitudinally, focusing on multiple domains of risk factors for violence over the life 

course.  These results will inform preventive efforts by identifying the specific risk 

factors and/or protective factors that should be addressed depending upon the unique 

exposures of adolescents. 

Racial/ethnic and gender differences in violence are important because the 

“gender gap” in violent delinquency has been narrowing in recent decades (Chesney-

Lind, 1983; Steffensmeier, Zhong, Ackerman, Schwartz, & Agha, 2006), and many 

studies focus on Whites and African-Americans, grouping members of other racial and 

ethnic groups into a heterogeneous “Other” category.  Researchers are now beginning 

to focus on females in the literature on delinquency, as they have historically been 
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excluded because of their relative low frequency of offending compared to men.  More 

recently, there has been evidence that girls engage in different types of delinquency 

compared to boys (Bellair & Mcnulty, 2005; Williams, Van Dorn, Ayers, Bright, Abbott, & 

Hawkins, 2007).  Racial/ethnic groups also appear to differ in their levels and 

characteristics of violent offending (Williams, Van Dorn, Ayers, Bright, Abbott, & 

Hawkins, 2007; Farrington & Loeber, 2000). These disparities may be a function of 

socioeconomic differences between racial/ethnic groups, including income, 

neighborhood structural characteristics, employment, and education; as well as racial 

discrimination and bias (Centerwall, 1995; Williams, 1999; Peterson & Krivo, 2005).  

Research is necessary to more clearly delineate the gender and ethnic differences (as a 

proxy for larger socioeconomic differences, discrimination, and cumulative 

disadvantage) in delinquency and violence between these groups. 

Disparities in the Prevalence of Delinquency and Violence among Youth in the 
United States 

A number of studies have been conducted to measure the incidence of violent 

behavior among young people in the United States.  Two distinct approaches are used 

to obtain incidence measures: arrest statistics and official reports (external to the 

individual, generally based upon law enforcement’s detection of criminal behavior); and 

self-report victimization and offending surveys (based upon individual reports of 

violence and victimization).  Overall, official records and self-report surveys agree that 

youth violence has been on the decline since the early 1990s (Snyder & Sickmund, 

2006; UCR, 2009). In 2001, arrests for homicide, rape, and robbery were similar to rates 

in 1980 (Snyder, 2003).  Since 2000, all types of violent crime has declined (overall, -

15.2%), with the most dramatic declines observed for aggravated assault (-11.5%), 
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murder and non-negligent manslaughter (-10.4%), and forcible rape (-10.4%) (UCR, 

2009).  

The most commonly used arrest data are derived from the FBI’s Uniform Crime 

Reports (UCR).  The UCR is a compilation of law enforcement reports of arrests for 

eight “index” (e.g., more severe) offenses, as well as more “minor” offenses (United 

States Department of Justice, 2009).  The eight “index” offenses are categorized as 

violent crime (homicide, forcible rape, robbery, and assault) and property crime (arson, 

burglary, motor vehicle theft, and larceny).  According to the UCR, arrests for persons 

under age 18 have decreased for homicide (-0.6%), forcible rape (-31.9%), aggravated 

assault (-27.2%), arson (-35.3%), burglary (-20.9%), motor vehicle theft (-59.6%), and 

larceny (-15.1%); but have increased for robbery (18%) between 2000 and 2009.   

Youth Risk Behavior Surveillance 

A number of surveys are conducted at regular intervals to evaluate the prevalence of 

crime and delinquency among youth in the United States.  The results of these surveys 

tend to coincide with arrest and victimization trends.  Conducted biannually by the 

Centers for Disease Control and Prevention (CDC, 2009), the Youth Risk Behavior 

Surveillance System (YRBSS) surveys adolescents in grades 9-12 in public and private 

high schools across the United States regarding a variety of health behaviors, including 

physical fighting and weapon possession.  Although these items are not comparable 

directly to the arrest measures, identical trends provide assurance that violent crime and 

property crime have been declining.  For example, the number of high school students 

who reported being in a physical fight in the past 12 months has decreased from 43% in 

1991 to 31.5% in 2009 (CDC, 2009).  Similarly, the number of adolescents who reported 
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carrying a gun in the past 30 days has decreased from 7.9% in 1993 to 5.9% in 2009 

(CDC, 2009).  

Monitoring the Future 

The Monitoring the Future (MTF) study is another national, annually conducted 

survey of high school students (8th, 10th, and 12th grades) in the United States 

(Johnston, O’Malley, Bachman, & Schulenberg, 2010).  Although this survey generally 

focuses on alcohol and drug use, a number of violent behaviors (including group 

fighting, serious fights, and weapon carrying and use) are measured.  Similar to the 

YRBSS, the percentage of youths who reported serious fighting at least once in the past 

year has decreased from 1982 (17.3%) to 2009 (11.8%).  The past-year prevalence of 

group fighting has also decreased from 20.1% in 1989 to 16.1% in 2009.  Weapon use 

has similarly decreased from 5.3% in 1989 to 3.5% in 2009.  These trends correspond 

with other self-report surveys (including the YRBSS), providing evidence of the validity 

of the trends.   

From these large, national data sources, a trend of decreasing violent behavior 

among youth is evident.  Despite the decline, the prevalence of some types of violence 

remains relatively high (robbery, physical fighting, gang violence).  The next sections 

will detail how rates of violence differ by gender and ethnicity using police records and 

self-reports of violent behavior.   

Gender Differences in Delinquency and Violence 

Delinquency research is more recently beginning to focus on girls, as boys have 

historically higher rates of violent offending compared to girls (McNulty & Bellair, 2003; 

Williams, Van Dorn, Ayers, Bright, Abbott, & Hawkins, 2007; Farrington & Loeber, 

2000).  However, there is evidence that rates of violence among girls have been 
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continually increasing since 1980 (Snyder, 2003). During this time, aggravated and 

simple assaults among girls have increased by 113% and 257%, respectively (Snyder, 

2003). Although these increases seem large, the types of assault committed by girls 

differ from the types of assault perpetrated by boys.  For example, girls are more likely 

to fight with parents and peers, rather than use weapons or commit sexual assault 

(Chesney-Lind & Shelden, 1998).  

There is evidence that these gender differences in delinquent activities may be 

partially attributable to differential risk factor exposure between gender groups.  For 

instance, Moffitt et al. (2001) found that boys are exposed to more risk factors for violent 

behavior than girls, thus increasing their likelihood of violent offending.  Differences in 

deviant peer associations may also influence the differences in risk between girls and 

boys.  Piquero, Gover, MacDonald, & Piquero (2005) found that association with deviant 

peers was significantly related to violence and delinquency, but this was only true 

among boys.  This may reflect differences in the social learning of delinquency, as boys 

learn to participate in violent behavior from their peer group (Akers, 1973).   

In addition to the effects of multiple risk factors and deviant peer group 

associations, differences in socialization may be an explanation for differential 

participation in violence between males and females.  In a meta-analytic evaluation of 

differences in parental socialization of their children, Lytton & Romney (1991) found that 

parents were more likely to discourage aggressive behavior in their female children 

compared to male children.  This small but insignificant difference may indicate that 

socialization alone is not the reason for differential aggression between the gender 

groups.  Instead, a small degree of socialization differences may have cumulative 
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effects when the adolescents’ peer group and school environment is considered (Lytton 

& Romney, 1991).  Together, these multiple risk factors may be partially responsible for 

the observed gender differences in violent behavior. 

There is debate in the criminological literature as to whether or not the risk and 

protective factors for delinquent behavior are stable across gender.  Moffitt et. al. (2001) 

found that boys are exposed to more risk factors than girls, thus increasing their 

likelihood of violent offending.  In a test of this hypothesis, Daigle, Cullen, & Wright 

(2007) found that although there were similarities in predictors of delinquency across 

gender groups, differences did exist.  For example, violent victimization, peer 

delinquency, age, and previous violence predicted increased levels of delinquent 

behavior for both boys and girls.  Boys were more likely to be violent if they experienced 

more negative life events and played sports, and boys were less likely to be violent if 

they watched more hours of television (Daigle, Cullen & Wright, 2007). Girls were more 

likely to be violent if they were depressed or experienced significant strain.  A study of 

institutionalized adolescent boys and girls found that girls were more likely to engage in 

delinquent behavior if they were sexually abused (Belknap & Holsinger, 2006).  

Other studies provide additional evidence that the predictors of delinquency vary 

across gender.  Piquero, Gover, MacDonald, & Piquero (2005) found that the effect of 

peer delinquency was significantly related to individual delinquency. However, the effect 

of delinquent peer association differed for boys and girls.  Specifically, association with 

delinquent peers was more strongly associated with individual delinquency among boys 

compared to girls. Jennings et al. (2010) evaluated the differences in predictors of 

delinquency by gender groups in Bronx, NY and San Juan, Puerto Rico.  They found 
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that the predictors of delinquent trajectory membership were similar for boys and girls in 

NY; however, higher levels of acculturation predicted delinquency among girls but not 

boys.  In a multinational study of delinquency trajectories, Broidy, Tremblay, Brame, 

Fergusson, Horwood, et al., (2003) found that early, chronic physical aggression (e.g., 

elementary school) increases the risk of continual physical aggression and other forms 

of delinquency throughout adolescence.  However, this finding did not hold among 

females in the sample, as early physical aggression did not predict membership in 

stable-violence trajectories. Finally, Williams, Van Dorn, Ayers, Bright, Abbott, & 

Hawkins (2007) found evidence of gender differences in the initiation of delinquency, as 

poor parental supervision was predictive of violence for girls but not boys.   

There is also evidence that the life-course perspective may not apply universally 

across gender groups. To understand the trajectories of violence among females, 

D’Unger, Land, & McCall (2002) used data from the Second Philadelphia Cohort study.  

They found gender differences in the number of trajectories (5 trajectory groups for 

males, 3 for females), and rates of offending.  Specifically, the level of offending among 

females in the “high-rate” offending group was comparable to the “low-rate” male 

offending group. Overall, there are no clear risk factors that have consistently emerged 

from the gender differences in delinquency literature; however, there is preliminary 

evidence that differences do exist.  

Racial/Ethnic Differences in Delinquency and Violence 

There is a large body of research depicting racial/ethnic differences in delinquency 

among adolescents.  Racial differences in the prevalence of delinquency have been 

identified.  For example, Williams et al. (2007) found that self-reported violence initiation 

rates were higher for African-Americans compared to Whites for major delinquency, 
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violence, and juvenile justice system involvement.  Additionally, Williams et al. (2007) 

reported African-Americans’ higher rates of major delinquent and violent acts when 

compared to Whites.  Additionally, McNulty & Bellair (2003) found that African-

Americans, Hispanics, and Native Americans have higher involvement in serious 

physical violence compared to White adolescents ages 15-16.  Further, this study found 

that after accounting for previous violence, African-Americans and Hispanics still 

engage in higher levels of violence than Whites (McNulty & Bellair, 2003; Blum, 

Beuhring, Shew, Bearinger, Sieving, & Resnick, 2000).  Barnes, Welte, & Hoffman 

(2002) reported that Hispanics had more delinquent days during the school year than 

African-Americans or Whites, providing additional evidence for variable levels of 

delinquency by racial and ethnic group. Overall, the evidence suggests that the racial 

disparities in offending become more pronounced as the delinquency becomes more 

serious in nature (Esbensen et al., 2010).   

Using data from the Gang Resistance Education and Training (GREAT) program, 

Esbensen et al. (2010) estimated that race and ethnic differences in violent offending 

differ by offense.  For example, African-Americans were twice as likely as Whites to 

report having shot someone, attacked somebody with a weapon, or have participated in 

serious violent offending.  Similarly, Hispanics were 2.4 times as likely as Whites to 

having participated in a group fight.  However, the racial differences in fighting were 

relatively small (African-Americans were 26% more likely to have hit someone than 

Whites, and Hispanics were not more likely to have hit someone than Whites) 

(Esbensen et al., 2010).     
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There is some evidence that the predictors of delinquent behavior differ across 

racial groups (Williams et al., 2007; Farrington & Loeber, 2000, Esbensen et al., 2010; 

Farrington, Loeber, & Stouthamer-Loeber, 2003).  Williams et al. (2007) found that 

African-American boys were more likely than White boys to initiate violence, major 

delinquency, and involvement with the criminal justice system. Studies suggest that 

these racial differences may be partially attributable to differences in community-level 

risk factors, such as poverty and exposure to guns, delinquent peers, and violence in 

the community (Sampson, Morenoff, & Roaudenbush, 2005; Farrington & Loeber, 

2000). Family and individual-level variables also contribute violent behavior, including 

immigrant status (having immigrated to the United States more recently is a protective 

factor from violence), parental marital status (living with parents who are not married 

puts adolescents at increased risk for violence), lower verbal reading and writing ability, 

shorter length of residence in the neighborhood, and lower income, as free lunch 

eligibility increased the risk of violence initiation (Sampson et al., 2005; Williams et al., 

2007).  These findings support the hypothesis that the racial and ethnic differences in 

violence may be at least partially attributable to neighborhood-, family- and individual-

level socioeconomic variables.   

The research on race and ethnic differences on violence has not consistently 

attributed violent behavior to differences in socioeconomic position.  For example, Blum 

and colleagues (2000) found that gender, race, ethnicity, income, and family structure 

explained no more than ten percent of the variance in violent behavior.  This finding 

indicates that the issue of violence is more complex than race or socioeconomic 



 

  26

position.  Therefore, multiple domains of risk factors that differ by race/ethnicity must be 

further studied to better understand how these factors contribute to violent behavior.  

Criminological theory provides insight as to the rationale behind racial and ethnic 

differences in the prevalence of violent offending. First, social learning theory posits that 

individuals learn to engage in criminal behavior by observing those around them (Akers, 

1973). This theoretical framework is comprised of four central components: excess of 

definitions favorable to criminality, association with deviant peers, reinforcement of 

criminal behavior, and imitation.  When these elements are combined, an individual is 

more likely to engage in deviant or criminal behavior (Akers, 1973).  Using this theory, 

violent behavior would be more prevalent among racial/ethnic minorities if they have 

more violent peers who teach them to participate in violence, and this violent behavior is 

reinforced.  Research supports this hypothesis, as African-Americans and Hispanics are 

more likely to be involved with gangs (McNulty & Bellair, 2003) and have delinquent 

peers (Stewart, Simons, & Conger, 2002) compared to Whites.    

Shaw and McKay maintain that the characteristics of the community facilitate 

crime, rather than the individuals within that community.  For example, transient 

individuals are unlikely to watch over their neighbor’s property, or even become 

acquainted with their neighbors.  Therefore, a neighbor could never know if someone is 

stealing a car out of the driveway, as they do not know who resides in that particular 

home.  Suburban areas have these types of neighborly ties, and would recognize when 

someone does not belong in the community.  Using the framework provided by social 

disorganization theory, the lack of neighborly recognition is one of the reasons why 

crime is higher in transient, disorganized communities. 
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Sampson, Raudenbush, and Earls (1997) further elaborate on this aspect of their 

theory in defining the “collective efficacy” of communities.  Collective efficacy is the 

neighborhoods’ ability to come together to reduce criminal or disorderly behavior.  

Cohesive, suburban neighborhoods are very likely to do this:  When there is a problem 

within the community, members of the neighborhood organize themselves and remedy 

the issue.  Urban, disadvantaged, disorganized neighborhoods are not likely to have 

such a mechanism in place to filter out criminal behavior among residents.  This lack of 

social control in a community allows crime to multiply.  This theory has substantial 

implications for racial/ethnic differences in violence, as minorities are more likely to 

reside in these urban, at-risk communities (Sampson & Wilson, 2005). 

The Relationship between Alcohol and Violence 

The association between violence and alcohol consumption has been well studied 

in the criminological and public health literature. At least four explanations have been 

proposed to explain the relationship between alcohol and violence: (a) reciprocal and 

psychopharmacological, meaning that the intoxicating effects of alcohol encourage 

violence to gain resources to support their drug/ alcohol use (Goldstein, 1985); (b) the 

relationship is correlational, in that alcohol use increases violence because aggressive 

people self-select into situations that encourage alcohol consumption (Johnston, 

O’Malley, & Eveland, 1978); (c) the relationship is bidirectional, and the arrow between 

alcohol use and violence may point in either or both directions (White, Loeber, 

Stouthamer-Loeber, & Farrington, 1999); or (d) the relationship is spurious, as problem 

behaviors cluster as part of a more general problem behavior syndrome (Jessor, 

Donovan, & Costa, 1991). 
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Few longitudinal studies have attempted to address the directionality of the 

alcohol–violence relationship, and the findings have been mixed. Dembo and 

colleagues (1991) conducted a cohort study of detained juvenile delinquents and found 

that alcohol use predicted violent behavior, and violence was a significant predictor of 

drug use (e.g., cocaine, marijuana) at the 10- to 15-month follow-up. Similarly, Ellickson, 

Tucker, and Klein (2003) followed a cohort of seventh graders in California and Oregon 

through age 23 to evaluate the effects of early alcohol use. They found that early 

alcohol users were more likely to be delinquent and use other drugs in middle and high 

school compared to nondrinkers in seventh grade. At age 23, early alcohol users were 

at an increased risk for substance misuse, violence, and criminality (Ellickson, Tucker, & 

Klein, 2003). Another longitudinal study conducted using the first two follow-up surveys 

of the National Longitudinal Study of Adolescent Health (Add Health) found that alcohol 

use was a significant predictor of physical violence two years later (Resnick, Ireland, & 

Borowsky, 2004). 

Despite the well-documented relationship between alcohol consumption as a 

predictor of violent behavior, another body of literature suggests that the violence 

predicts alcohol use. For example, Windle (1990) used National Longitudinal Youth 

Survey data to assess the impact of various anti-social behaviors at ages 14–15 on 

other delinquent behaviors 4 years later. The results suggested that general 

delinquency (a function of the frequency of non-substance-related delinquent behavior) 

was a significant predictor of alcohol consumption. Similarly, a study of adolescents age 

12–18 evaluated the effects of early alcohol use among a sample of 218 males and 213 

females (White, Brick, & Hansell, 1993). White et al. (1993) found that early aggression 
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in males predicted alcohol consumption and alcohol-related aggressive behavior. In this 

study, more specific levels of alcohol use were not significantly associated with later 

aggression. In support of these findings, data from the same study were reanalyzed to 

evaluate the complex relationships between alcohol use, aggression, and alcohol-

related aggression over time using structural equation models (White & Hansell, 1996). 

They found that early initiation of alcohol use predicted physically aggressive behavior. 

Several studies provide support for a third theoretical explanation for the 

association between violence and alcohol use, that a bidirectional relationship exists. 

First, D’Amico, Edelen, Miles, and Morral (2008) conducted a study of high-risk 

juveniles in the Los Angeles juvenile probation system between the ages of 13 and 17. 

They found that substance use predicted delinquency (a scale of drug-related crime, 

property crime, and interpersonal violent crime) and delinquency predicted substance 

use. This study was not specific to alcohol use, and adolescents were only followed for 

a period of 1 year. In an 8-year study of high school aged African Americans in 

Michigan, Xue, Zimmerman, and Cunningham (2009) tested the bidirectionality of 

alcohol use and violent behavior. Their results indicated that early violence (e.g., group 

fighting, hitting a teacher or supervisor, using a knife or gun to get something from a 

person, etc.) significantly predicted later alcohol use, and early alcohol use predicted 

future violent behavior. Among 15- to 19-year-old urban Mexican Americans and 

European Americans selected from a large health maintenance organization, Brady, 

Tschann, Pasch, Flores, and Ozer (2008) noted reciprocal relationships between 

alcohol use and violence when adolescents were older. For example, perpetration of 

violence at age 18 significantly predicted alcohol use at age 19; however, violence at 15 
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did not predict alcohol use at age 19. Similarly, alcohol use at age 15 did not predict 

violent behavior at age 19, whereas alcohol use at age 18 significantly predicted 

perpetration of violence. Although these studies have consistent findings within ethnic 

groups, the limited external validity from single-site and incarcerated populations of 

juveniles must be considered when applying findings to these groups at the population 

level. 

Gang Membership versus Group Fighting 

In an attempt to measure the correlates and effects of gang membership, a 

number of definitions have been proposed to measure the construct.  Gang members 

have been distinguished from other peer groups based upon their 1) participation in 

criminal behavior; 2) shared identity; and 3) naming, symbols, colors, or other means of 

distinguishing themselves and their territory from other groups (Spergel, 1993; 1994; 

Esbensen, 2000; White 2002). A commonly used definition proposed by Esbensen & 

Weerman (2005, 2008) describes gang members as,” any durable, street-oriented youth 

group whose involvement in illegal activity is part of their group identity.”  However, this 

type of definition did not exist until 2005, as previous gang researchers have not 

focused on the illegal and violent behavior that is typically associated with gang 

membership today.  For example, Thrasher (1963) proposed a definition that continually 

influences how gang membership is measured today.  In this work, Thrasher suggested 

that in order to be characterized as a gang, a group of adolescents must: 1) have 

organization and a sense of solidarity distinguishing them from mobs; 2) be responsive 

to outside threats; 3) create a self-identity; and 4) identify and defend a territory.  Later, 

Klein (1971) argued that illegal activity should be added to this list of requirements to 

identify adolescents as gang members.  Specifically, Klein (1971) proposed that gang 
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members are a group of adolescents (generally under age 18) who are perceived to be 

a “distinct aggregation” by peers in their community; self-identify as a group (and often 

have a name); report involvement in delinquency to the extent that neighborhood 

residents become unhappy and law enforcement has become involved.  Participation in 

illegal activities as a necessary factor for gang membership remains an issue for debate 

(Spergel, 1993; 1994; Esbensen et al., 2000; 2005; 2010; White 2002).   

A number of definitions have been used to measure gang membership.  Many 

surveys will simply ask, “Are you a member of a named gang?” (Thornberry,1998), or 

“Do you belong to a gang?”, with follow-up items including gang names and 

characteristics (Ball & Curry, 1995).  Others have built upon this definition and 

categorized gang members based upon self-reported gang membership and self-

proclaimed involvement of the gang in illegal activities (Huizinga et al., 1995). Further, 

Klein, Weerman, & Thornberry (2006, 418) consider gangs to be “any durable, street-

oriented youth group whose own identity includes involvement in illegal activity.”  

Although these questions incorporate self-identifying measures of gang membership, 

they do not evaluate the violent behavior that is often closely linked with gang 

membership.   

Some surveys of adolescent youth, including Monitoring the Future (Johnston et 

al., 2010) and the National Longitudinal Survey of Adolescent Health (Harris, Halpern, 

Whitsel, Hussey, Tabor, Entzel, & Udry, 2009), measure participation in “group fights”, a 

measure of assault that has been associated with gang membership.  Other surveys, 

including the National Youth Survey (Elliott, 1984), use a similar construct of “gang 

fight.”  There is some evidence that the distinction between “group” and “gang fighting” 
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may produce different results and prevalence estimates, as group fighting and gang 

membership may be measuring different behaviors (Menard & Elliott, 1993; Esbensen, 

Winfree, He, & Taylor, 2001).  This measure of group fighting may partially overlap with 

gang membership; however, these constructs are not synonymous.  For example, many 

self-identified gang members are not violent and do not engage in fights, and many 

“non-gang” members are violent (Esbensen et al., 2010; Howell, 1998; Miller, 1998; 

Spergel et al., 2005).  This leads us to believe that the independent construct of group 

fighting is problematic above and beyond other forms of violence or membership in a 

gang (Maldonado-Molina, Reingle, & Jennings, 2011).   

Theoretical Foundation 

A number of theoretical foundations provide insight as to why adolescents engage 

in violent behavior.  Four prevailing criminological theories were used as a guideline, as 

each are complementary and examine behavior at different contextual levels.  First, 

Social Learning theory, proposed by Akers (1973) as a merger of Sutherland and 

Bandura’s learning theories, suggests that individuals engage in deviant behavior 

because their social group does so, and the deviant behavior is reinforced.  Under this 

theory, young people do not understand deviance to be overwhelmingly harmful to 

themselves or others, and they are taught how to engage in illegal activity through their 

peer group (Akers, 1973).  Second, Social Bond Theory, proposed by Hirschi (1969), 

explains that adolescents are deviant because their bonds to conventional society are 

weak, and the individual has little motivation to adhere to social norms.   Third, Moffitt 

offers a dual-taxonomy of criminal behavior, recognizing life course persistent offenders 

and adolescence-limited offenders as distinct in their reasons for engaging in crime.  

She argues that life-course persistent offenders (or those who engage in criminal 
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behavior for the majority of their lifetime) begin life with differences in neurological 

functioning and have early behavioral problems (2005). Unlike life course persistent 

offenders, adolescent-limited offenders have normal childhoods, begin engaging in 

criminal behavior later in life (usually between fifteen and seventeen), and stop their 

illegal behavior soon after beginning it (usually by age nineteen).  Finally, Shaw and 

McKay (1942) proposed a macro-level theory of social disorganization using data from 

Chicago, Illinois. They found that most crime took place in the “zone of transition,” or an 

area densely populated with immigrants and transients, high levels of poverty, and 

characterized by a high number of single parent homes and high ethnic diversity (1942).  

Each of these theories will be discussed in detail in the following sections. 

Social Learning Theory 

Social learning theory has been applied to studies of violence and delinquency.  

Specifically, it has been hypothesized that the constructs of differential association (e.g., 

having a delinquent peer group, adult approval of delinquency), social reinforcers (e.g., 

peers’ and parents’ reactions to violence), neutralization of the delinquent behavior, and 

positive attitudes towards violence tend to increase violent behavior (Winfree, 

Backstrom, & Mays, 1994; Esbensen & Deschenes, 1998).  Each of these constructs 

additively contributes to the likelihood of delinquent behavior.   

Social learning theory posits that individuals learn to engage in criminal behavior 

by observing those around them (Akers, 1973).  The social learning theoretical 

framework was derived from theories by Sutherland (Differential Association theory; 

Sutherland, 1939) and Bandura (operant conditioning, Bandura, 1971), and is 

comprised of four central components: excess of definitions favorable to criminality, 

association with deviant peers, reinforcement of criminal behavior, and imitation.  When 
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these elements are combined, an individual is more likely to engage in deviant or 

criminal behavior.   

For each additional element of “social learning” that an individual is exposed to, 

the greater the risk of violence (Akers, 1973).  First, an individual will be at increased 

risk for deviant behavior if they believe that such behavior is not intrinsically harmful to 

themselves or others, and the deviance will benefit them in some way.  This would be 

considered a definition favorable to criminality or deviance.  When the definitions 

favorable to violence outweigh the definitions unfavorable to violence, the likelihood that 

an individual will engage in violence increases.  Second, in agreement with Sutherland 

(1947), Akers suggested that association with deviant peers increases the likelihood of 

deviance. The theory of differential association suggests that criminal behavior is 

learned via social interaction with others, as the social environment and values gained 

from relations with deviant peers and family members would affect individual’s criminal 

behavior (Sutherland, 1947).  Sutherland (1947) used nine propositions to explain his 

theory.  He believed that criminal or deviant behavior is learned through interaction with 

others in personal groups, and that the learning of criminal behavior requires the 

learning of criminal techniques, attitudes, rationalizations and motives.  In addition, 

Sutherland (1947) also stated that, in order to become a criminal, one must learn to 

view the law negatively and have a deficiency in definitions favorable to law-abiding 

behavior. His final propositions state that criminal behavior is learned in the same way 

as any other type of behavior, and criminal behavior is not explained by general needs 

and values (Sutherland, 1947).  
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In addition to differential association and definitions favorable to deviance, Akers 

suggested that reinforcement of deviance and imitation are important in predicting 

deviant behavior.  When relatively minor deviant behaviors are positively reinforced by 

others, it is likely that more frequent and perhaps, more severe, deviant behaviors will 

result.  It is important to note that all relationships are not created equally under this 

theory, as longer relationships and those who became acquainted early in life are more 

influential in their reinforcement of deviant behavior.  Finally, deviant behavior may be 

learned through mimicry of social circle members (Akers, 1973). Akers’ theory highlights 

the role of the peer group and early relationships in explaining why individuals engage 

in deviant activities.   

Social Bond Theory  

Hirschi’s social bond theory has frequently been applied in studies of violent 

delinquency (Bjerregaard & Smith, 1993; Blum, Ireland, & Blum, 2003; Booth, Farrell, & 

Varano, 2008).  Social bond variables including school success (Bjerregaard & Smith, 

1993; Blum et al., 2003), high levels of parental attachment (Booth et al., 2008; Blum et 

al., 2003), belief in traditional norms (Booth et al., 2008), and involvement in pro-social 

activities (Booth et al., 2008; Blum et al., 2003) have been protective from participation 

in delinquency.  Under this theory, the absence of any construct (attachment, 

commitment, involvement, or belief) puts an adolescent at risk for delinquency and 

violence (Hirschi, 1969).  

Social Bond Theory is an individual-level theory of criminal behavior, first 

conceptualized by Hirschi (1969).  Social Bond theory asserts that criminal behavior 

results from weak bonds to conventional society.  The four main domains include 

attachment (an individual’s ability to identify with others and maintain their support), 
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involvement (participation in conventional activities), belief (a person’s acceptance of 

society’s conventional values), and commitment (dedication to conventional behavior) 

(Hirschi, 1969).  According to Hirschi, persons who are more attached to other members 

of conventional society, the more they will seek their support and adhere to positive 

social norms.   

These four constructs all contribute additively to the likelihood of deviant behavior.  

Persons who are more committed to conventional activities are less likely to engage in 

deviant behavior. For instance, conventional activities may include attending college or 

having a job in their community.  Participation in these activities invests the individual in 

the well-being of the community, and decreases the likelihood of deviant behavior.  In 

addition, committed individuals have more to lose if they are caught engaging in deviant 

behavior, further reducing their likelihood of deviance.  Involved persons participate in a 

large number of conventional activities, and these persons are generally considered to 

be too busy to engage in deviant behavior.   Finally, persons who believe in the 

conventional norms and values society are less likely to be delinquent, as they are more 

likely to adhere to these norms.  In comparison, those who do not believe in the norms 

of conventional society are more likely to be deviant, since they do not endorse the 

values and norms of society.  Weaknesses in any one of these domains increase the 

likelihood of deviant and criminal behavior.  

Moffitt’s Life-Course Perspective  

Many studies have supported the existence of the “age-crime” curve (Hirschi  & 

Gottfredson, 1983; Farrington, 1986), which displays the population-level trajectory of 

crime trends across the life course.  Moffitt’s taxonomy of crime applies a 

developmental perspective to criminal behavior, focusing on the decrease in criminality 
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and delinquency as adolescents age (Moffitt, 1993).  Moffitt’s taxonomy suggests that 

group fighters comprise most of the “life course persistent offenders”, or the small group 

who continues to engage in delinquency and violence throughout adulthood (Moffitt, 

1993).  This perspective will be described in greater detail below. 

Moffitt (1993; 2005; 2001) offers a dual-taxonomy of criminal behavior, recognizing 

life-course persistent offenders and adolescence-limited offenders as distinct in their 

reasons for engaging in crime.  She argues that life-course persistent offenders (or 

those who engage in criminal behavior for the majority of their lifetime) begin life with 

differences in neurological functioning and have early behavioral problems (Moffitt, 

2005).  These children may have been abused or neglected, and often exhibit antisocial 

behavior (Moffitt, 2005).  These individuals often come from poorly functioning families, 

do poorly in school, and associate with other criminal and/or deviant peers (Moffitt, 

1993; 2001).  They are also more likely to be raised in neglected, low-income 

neighborhoods and have parents with antisocial tendencies or below-average cognitive 

abilities.  These environments increase the likelihood that the child’s genetic 

predispositions to violence will surface, and antisocial behavior will prevail (Moffitt, 

1993; 2010).   

Criminal behavior in life-course persistent offenders begins early and continues 

throughout life.  A cycle of cumulative disadvantage entrenches them in the criminal 

world:  These individuals have few law-abiding friends (because of their antisocial 

behavior) and do poorly in school.  Outside of school, they engage in delinquent and 

later criminal behavior.  This lifestyle is very difficult for the individual to break away 

from, as the individual has very few conventional ties (Moffitt, 1993; 2010).  Gradually 
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throughout childhood and adolescence, the individual begins to identify themselves as 

criminal (Moffitt, 1993).  As a result, life-course persistent offenders exhibit 

“contemporary continuity”, meaning that the offender brings the same deviant traits that 

they exhibited as an adolescent to adulthood and act in a similar manner.  Now, any 

major turning points in life (or pathways from crime, such as marriage or higher 

education) are likely to be bypassed (Moffitt, 1993; 2010).  After all pathways out of 

delinquency are no longer available, life-course persistent offenders are embedded in 

their deviant lifestyle for the majority of their lives. 

The alternative pathway of offending that Moffitt describes in her taxonomy is the 

adolescence-limited trajectory (Moffitt, 1993; 2001).  Unlike life-course persistent 

offenders, adolescence-limited offenders have normal childhoods, begin engaging in 

criminal behavior later in life (usually between fifteen and seventeen), and terminate 

their illegal behavior shortly after initiating it (usually by age nineteen) (Moffitt, 1993).  

Adolescence-limited offenders are often tempted to engage in criminal acts because of 

the “maturity gap”:  Young people feel biologically and socially mature, but they are not 

legally allowed to be independent or given adult freedoms (Moffitt, 1993; 2010).  They 

want to engage in deviant, dangerous, or other behaviors to defy their parents and 

appear mature.  To this end, adolescent-limited offenders briefly (and sporadically) 

model the life-course persistent offenders in their criminal behavior (Moffitt, 2010).  A 

short time later, adolescence-limited offenders return to their law-abiding lives, as the 

risks of criminal behavior are far too severe.  These individuals are likely to go to college 

and/or obtain a good job; therefore, the costs of criminal behavior are far higher for this 

group than the life-course persistent offenders.  These adolescence-limited offenders 
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recognize the potential consequences of getting caught and discontinue any criminal 

behavior early in life (Moffitt, 1993; 2010). 

Social Disorganization Theory 

Shaw and McKay’s theory of social disorganization has been applied to violence 

and delinquency, as many studies have reported a clustering of high homicide rates, 

assault, and physical violence in general in urban centers of cities in the United States 

(Curry & Spergel, 1988; Kawachi, Kennedy, & Wilkinson, 1999).  Specifically, Shaw and 

McKay (1942) believed that residents in cohesive communities have more control over 

youth in their neighborhoods, and could therefore prevent any behavior that would set 

the context for violence (e.g., supervise leisure time activities, challenging youth who 

appear to be behaving inappropriately, etc.) (Kawachi et al., 1999).  This neighborhood-

level theory of violence highlights the role of the community in violence and delinquency 

prevention.   

Social disorganization theory is primarily based in the work of Shaw and McKay 

(1942) in Chicago, Illinois.  In their classic study, Shaw and McKay analyzed concentric 

zones radiating from the city center of Chicago to determine how crime is distributed 

and identify the characteristics of high-crime neighborhoods.  They found that most 

crime took place in the “zone of transition,” or the impoverished area densely populated 

with immigrants and transients, and characterized by a high number of single parent 

homes and high ethnic diversity.  It was also noted that the crime rate stayed the same 

over time, despite the constant flow of people to and from the city.  These “zones of 

transition” harbor social disorganization, and low levels of social organization in these 

communities facilitates crime.  The major factors in defining an area as socially 
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disorganized include:  concentration of poverty, population density, high mobility rates, 

and ethnic heterogeneity.   

Shaw and McKay maintain that the characteristics of the community facilitate 

crime, rather than the individuals within that community.  For example, transient 

individuals are unlikely to watch over their neighbor’s property, or even become 

acquainted with their neighbors.  Therefore, a neighbor could never know if someone is 

stealing a car out of the driveway, as they do not know who resides in that particular 

home.  Suburban areas have these types of neighborly ties, and they would recognize 

when someone does not belong.  Using the framework provided by social 

disorganization theory, the lack of neighborly recognition is one of the reasons why 

crime is higher in transient, disorganized communities. 

Sampson, Raudenbush, and Earls (1997) further elaborate on this aspect of their 

theory in defining the “collective efficacy” of communities.  Collective efficacy is the 

ability of a neighborhood to come together to reduce criminal or disorderly behavior.  

Cohesive, suburban neighborhoods are very likely to do this:  When there is some sort 

of problem within the community, community members organize themselves and 

remedy the issue.  Alternatively, urban, disadvantaged, disorganized neighborhoods are 

not likely to have such a mechanism in place to filter out criminal behavior among 

residents.  This lack of social control in a community allows crime to multiply. 

Generally, crime flourishes in these inner-city communities because the 

community cannot control it (Shaw and McKay, 1942).  Disorganized neighborhoods 

cannot control children or their behavior, as familial control is minimal (both 

parents/single parents are constantly working to pay bills or may be involved in illegal 
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behaviors themselves) and children are frequently left to care for themselves.  This may 

allow them to engage in illegal activities with other children in the same situation.  

Residents have little stake in their community, as they will be relocating as soon as they 

have the means to do so.  The culmination of all of these factors allows certain 

neighborhoods to remain disorganized for generation after generation.  To summarize, 

the structural characteristics of the community (poverty, population density, mobility and 

ethnic heterogeneity) leads to constant social disorganization and a persistent 

delinquent subculture that is consistently engaged in criminal behavior. 

All of these theoretical perspectives come together to better explain delinquency 

among adolescents.  Social Learning Theory emphasizes the role of the adolescents’ 

social surroundings (peers, adults, siblings, etc.) and their influence on violent and 

delinquent behavior.  Social Bond Theory describes risk factors at the individual level 

(e.g., commitment to school, education, family and peers; attachment to parents, 

involvement in pro-social extracurricular activities) for violent delinquency.  Social 

Disorganization explains the external influence of the communities in which 

adolescents’ reside, and how the community influences delinquent behavior.  Moffitt’s 

life-course perspective contributes multilevel risk factors that are highly influential early 

in life (e.g., genetic composition, characteristics of the family, neighborhood, peer 

delinquency, etc.), and how the presence of these characteristics will play a large role in 

whether an adolescent becomes a life-course persistent offender, or an adolescence-

limited, low-level offender.  These perspectives should converge to provide the 

foundation for delinquency and violence prevention efforts.   
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Contribution of the Current Study 

The majority of the literature violence and delinquency has been cross-sectional 

and has been conducted within a single city or region (for notable exceptions, see 

Esbensen et al., 2010; McNulty & Bellair, 2005), and the research on racial/ethnic and 

gender differences in violent trajectories is especially sparse.  Longitudinal designs are 

relatively rare in the criminological literature, and most studies are not able to evaluate 

data at the neighborhood, school, family, and individual level simultaneously (Agnew, 

1994; Adams, 2009; Bendixen, Endresen, & Olweus, 2006). This study allows for 

evaluation of change in violence over time, and permits the investigation of multiple 

domains of predictors to identify the risk and protective factors for violence by 

racial/ethnic and gender subgroups in two contexts (national and high-risk, urban 

context).  

Study Goal, Aims, and Research Questions 

The current study utilized two longitudinal datasets: 1) the National Longitudinal 

Study of Adolescent Health (Add Health); and 2) Project Northland Chicago (PNC).  The 

Add Health data include a nationally representative sample of adolescents followed 

from ages 15-26. This sample was used to evaluate overall differences in risk and 

protective factors for delinquency (Study #1) and differences in risk and protective 

factors by gender and racial/ethnic subgroup (Study #2).  PNC is a high-risk sample of 

urban adolescents in grades 6-8, and this sample was used in Study #3 to replicate the 

results of Study #2, and assess the impact of multiple domains of predictors of violent 

trajectories by racial/ethnic subgroup in an urban, high-risk sample of adolescents.  

This study is unique in that the analysis incorporates longitudinal data on 

frequently excluded subgroups of adolescents (specifically, females and Hispanics).  
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Additionally, the longitudinal nature of the current study included data from two large, 

longitudinal studies, which allows the examination of differences in multiple domains of 

predictors (including community context, family, peers, and individual-level) of violence.  

The first dataset included a nationally representative sample of adolescents, followed 

from age 15 to 26 (Add Health; Harris et al., 2009).  The second dataset included a 

sample of high-risk urban youth in grades 6-8 in Chicago, IL (Komro et al., 2008; 2004).  

An understanding of the differences in the multiple domains of predictors of delinquency 

between these samples and between ethnic and gender groups within each sample is 

informative for violence preventive efforts.  

Specifically Study 1 addressed the research question: Does group fighting during 

early adolescence (before age 15) increase violent behavior in late adolescence and 

adulthood (ages 16-26)?  I hypothesized that: 1) Adolescents who engage in group 

fights early in life are more likely to engage in high levels serious violence during late 

adolescence and adulthood; 2) Group fighting is a predictor of future violence 

independent of baseline violent behavior; and 3) Exposure to risk factors at age 15 

(individual, peer, family, community) increases violent behavior into adulthood. Study 2 

addressed the research question, how does gender and race/ethnicity influence violent 

behavior?  I hypothesized that 1) Males are at increased risk for violence over time, and 

these differences can be at least partially attributed to group fighting; 2) There are 

racial/ethnic differences in the trajectories of violent behavior over time in a national 

sample of adolescents (African-American and Hispanic adolescents are more violent 

when compared to Whites), and these differences can be attributed to early-onset group 

fighting; and 3) Multiple domains of violence predictors in the general population of 
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adolescents (e.g., community-level violence, peer alcohol use, and exposure to alcohol) 

differ by race/ethnicity.  

Finally, Study 3 addressed the research question, how does race/ethnicity 

influence trajectories of violent behavior?  I hypothesized that: 1) There are racial/ethnic 

differences in the trajectories of violent behavior in an urban sample of adolescents 

(African-American and Hispanic adolescents are more violent when compared to 

Whites), and these differences can be attributed to early-onset group fighting; and 2) 

The multiple domains of predictors of violence among urban adolescents (e.g., 

community-level violence, peer alcohol use, and exposure to alcohol) differ by 

race/ethnicity.  
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CHAPTER 2 
METHODOLOGY 

Study #1: Risk Factors Associated with Trajectories of Violent Delinquency in a 
Nationally Representative, Longitudinal Sample 

The first study estimated group-based trajectory models of violent behavior to test 

whether early group fighting (age 15) is a risk factor for membership in the most violent 

trajectories over time using data from the National Longitudinal Study of Adolescent 

Health (Harris et al., 2009). Next, this study evaluated multiple domains of predictors of 

violence.   

The Add Health data are appropriate for this analysis because the data follow 

adolescents over the life course, often before they initiate violence. The study design 

also followed participants into their late 20’s and early 30’s, allowing us to identify the 

life-course persistent offenders, whether they were group fighters at age 15, and identify 

other risk and protective factors that may have been present at age 15.  Finally, a 

multitude of risk and protective factors at multiple levels of influence were measured in 

this dataset, both via self-report and other data sources.   

National Longitudinal Study of Adolescent Health (Add Health) 

Study Design 

The National Longitudinal Study of Adolescent Health (Add Health) is a school-

based panel study conducted from 1994 (Wave I) through 2008 (Wave IV), when 

participant ages ranged from 11-32 (Chantala & Tabor, 1999). The data collection for 

this survey was designed to explore multiple domains of influence on adolescents’ 

health behaviors.  In Wave I, 80 communities were selected to ensure demographic 

representativeness (ethnic composition, region of the country, urbanicity, school size, 

and school type) of students in the United States.  Schools (n = 132) were eligible if they 
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enrolled more than thirty students and had an eleventh grade.  All students who were 

enrolled in the school and were present on the survey day were eligible for participation 

in the study.   Approximately 200 students were randomly selected from strata of grade 

and sex, resulting in a final sample of 9421 adolescents who participated in all four 

waves of data collection.   

Data Collection 

At Wave I, the baseline sample of 20,745 participated in a one- to two-hour in-

home interview.  This interview collected data on a variety of topics, including 

demographics, peer networks, health, employment, substance use, criminal and 

delinquent behavior, sexual behavior, and romantic partnerships.  All data were 

recorded on laptop computers, and the participant listened to the questions and 

responded on the laptop themselves to maximize validity for sensitive items.  At this 

time, parents were also surveyed to evaluate their health behaviors, education, 

neighborhood characteristics, and heritable conditions (Chantala & Tabor, 1999).  

Wave II data collection included another in-home interview one year later, between 

April and August, 1996.  Interview items were similar, but additional nutrition and sun 

exposure items were added.  The response rate for eligible participants in Wave II was 

88.2%.  All participants who were interviewed in Wave I were eligible, excluding those 

who moved out of the country.  Jailed adolescents were interviewed when possible.  

Wave III included data collected between 2001-2002, when participants were ages 18-

26.  The survey instrument changed to reflect the more influential romantic 

relationships, criminal history, and job- and college-related influences rather than 

school-based influences on health behaviors.  A final sample of 15,170 respondents 

participated in Wave III. 
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In 2007-2008, Wave IV of data collection consisted of a 90-minute questionnaire to 

be completed by respondents via laptop.  Physical and biological markers were 

collected, and questionnaires included a greater number of financial, 

marital/cohabitation, medications, physical health, and childhood maltreatment items. 

The response rate for this sample was 80.3% of eligible participants (n = 15,701).  

Participants were eligible for all waves of data collection if they participated in Wave I.   

Participants 

The sample used in this study includes participants who were present at any of the 

four waves of data collection.  This sample was 56.3% male, 63.6% White, 24.1% 

African-American, 15.0% Hispanic, 5.9% Asian or Pacific Islander, 4.1% American 

Indian, and 8.6% “Other”. The average age at Wave I was 15.1 (sd = 1.2), 16.3 (sd = 

1.6) at Wave II, 21.7 (sd = 1.6) at Wave III and 26.5 (sd = 1.8) at Wave IV.  Nearly 

twenty percent of the sample reported participating in a group fight at Wave I (n = 4,737; 

19.96%), 19.5% reported group fighting at Wave II, 9.5% at Wave III, and 4.0% at Wave 

IV. The prevalence of the independent and dependent variables are detailed in Tables 

2-1 and 2-2. 

Measures 

Violent Delinquency. Violence was measured using three items that were 

measured across each of the four waves of data collection: In the past 12 months, have 

you 1) hurt someone badly enough that he or she needed care from a doctor or nurse?; 

2) pulled a knife or gun on someone?; and 3) shot or stabbed someone? At each wave, 

a value from 0-12 was assigned to each participant, where a value of “0”, “2”, or “4” was 

assigned for each of these violent acts in which the individual has participated in during 

the past year.  A zero was assigned for each item if the participant did not report the 
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behavior.  A two was assigned if the adolescent reported hurting someone badly 

enough to need care from a doctor or nurse one to three times in the past year.  A four 

was assigned for each of the following occurrences: 1) shooting or stabbing someone; 

2) pulling a knife or gun on someone; or 3) hurting someone badly enough to need care 

from a doctor or nurse four or more times in the past year.  These values were used to 

create trajectories of delinquency over Waves II-IV. 

Group Fighting. Group fighting was measured using the variable, “In the past 12 

months, how often did you take place in a physical fight where a group of your friends 

was against another group?”.  Responses to this item include: “0=Never”, “1=One or 

two times”, “2=Three to four times”, and “3=5 or more times”.  These responses were 

dichotomized into “0=never” group fighting and “1=group fighting” in the past year.   

Poverty. Poverty was measured using the percentage of families in the 

respondents’ census tract whose income was at or below the poverty level.  Racial 

dispersion was measured using the concentration of racial/ethnic homogeneity within 

the neighborhood, so higher proportions would indicate greater concentration of one 

race/ethnicity within a neighborhood.  These items were incorporated into the analysis 

in accordance with Shaw and McKay’s (1942) theory of Social Disorganization. 

Risk factors for violence  

Alcohol Use. Lifetime alcohol use was evaluated using the item, “Have you had a 

drink of beer, wine, or liquor—not just a sip or a taste of someone else’s drink—more 

than 2 or 3 times in your life?”.  Those who responded affirmatively to this item were 

categorized as “Alcohol Users”.   
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Depression. This mental health status variable was measured with one item, 

“How often in the past week have you felt depressed?”. Values for this variable were 

dichotomized so that 1 = “One or more times” and 0 = “0 instances of depression” in the 

past week.  Depression was included as a covariate because higher levels of 

depression have been associated with violence (Elbogen & Johnson, 2009; Senn, 

Carey, & Vanable, 2010; Thurnherr, Bechtold, Michaud, Akre, & Suris, 2008) and other 

risk behaviors (Latzman & Swisher, 2005; Senn, Carey, & Vanable, 2010).    

Academic Achievement. Academic performance was measured using the 

variable, “On a scale of 1 to 5, where 1 is low and 5 is high, how likely is it that you will 

go to college?”. This item was included as a covariate because academic achievement 

and IQ have been associated with increased risk of violence (Herrenkohl, McMorris, 

Catalano, Abbott, Hemphill, & Toumbourou, 2007; Leech, Day, Richardson, & 

Goldschmidt, 2003).   

Parental Involvement. Parental influence and involvement was measured using a 

scale of twenty items (10 for maternal involvement, 10 measuring paternal involvement) 

(Prado et al., 2009).  Each individual item was dichotomized, and the scale is the sum of 

all twenty items (range: 0-20).  The ten items which comprised the scale included 

whether or not the respondent reported participating in the following activities with their 

mother and/or father in the past four weeks: 1) going shopping; 2) playing a sport; 3) 

attending a religious or church-related event; 4) talking about someone they are dating 

or a party they attended; 5) attending a movie, play, concert, or sporting event; 6) talked 

about a personal problem they were having; 7) had a serious argument about their 

behavior; 8) talked about work or grades; 9) worked on a project for school; and 10) 
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talked about other things they are doing in school. Cronbach’s coefficient alpha for this 

scale was 0.74. This scale was included as a covariate because evidence suggests that 

parenting variables (e.g., monitoring, involvement) are related to violence (Park, 

Morash, & Stevens, 2010).   

Marijuana and other drug use. Marijuana use was measured using the item, 

“During your life, how many times have you used marijuana?” Responses were 

categorized into “users” and “non-users”. Other drug use was created using the self-

reported number of times the respondent used cocaine, inhalants, or other drugs in their 

lifetime.  If any of these drugs were used, respondents were categorized as “users.”  

These items were included because evidence suggests that the use of marijuana and 

other drugs (Boles & Miotto, 2003; Dhungana, 2009; Herrenkohl et al., 2007) increases 

the risk of violent behavior.   

Desire to leave home.  This variable was measured using the following item: 

“How much do you feel that you want to leave home?”. Respondents who reported “very 

much” or “quite a bit” were categorized as “1”, others were categorized as “0”.  This 

variable was included because some evidence suggests that a negative home 

environment increases the likelihood of violent delinquency (Ou & Reynolds, 2010).   

Peer Alcohol Use. Peer alcohol use was measured using one item: “Of your three 

best friends, how many drink alcohol at least once a month?” Respondents who 

reported having one or more friends who use alcohol monthly were coded as “1”. These 

items were included because literature suggests that individuals who have peers who 

use alcohol (Herrenkohl et al., 2007; Kuntsche, Gossrau-Breen, & Gmel, 2009; Leech, 

Day, Richardson, & Goldschmidt, 2003) are more likely to engage in violent behavior.   
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Peer Marijuana Use. Respondents were asked, “Of your three best friends, how 

many use marijuana at least once a month?” Respondents who reported having one or 

more friends who use marijuana monthly were coded as “1”. These items were included 

because literature suggests that individuals who have peers who use marijuana 

(Herrenkohl et al., 2007; Leech, Day, Richardson, & Goldschmidt, 2003) are more likely 

to engage in violent behavior. 

Study # 2:  Gender and Racial/Ethnic Differences in Risk Factors Associated with 
Trajectories of Violent Delinquency in a Nationally Representative, Longitudinal 

Sample 

The second study evaluated gender and racial/ethnic differences in trajectories of 

violent behavior, and how differences in group fighting and other domains of risk factors 

for violence influence trajectories of violence using data from the Add Health.  

Specifically, this study tested the hypotheses that males are at higher risk for violence 

over time (ages 16-26), and these differences may be attributable to differences in 

group fighting at baseline (Age 15).  Second, I tested for the influence of race/ethnic 

group membership on violence over time.   I hypothesized that racial/ethnic minorities 

(African-Americans and Hispanics) are more likely to be involved in high levels of 

serious violence compared to Whites. Finally, I hypothesized that differences in violence 

by racial/ethnic and gender subgroups are attributable to differences in multiple 

domains of risk factors.  

Data from Add Health is an ideal dataset to address these hypotheses.  First, 

adolescents were followed over time, allowing for an evaluation of trajectories, or intra-

individual change over time in violent behavior.  Second, this dataset features a large 

sample size (e.g., approximately 10,000), allowing stratification by multiple racial and 

ethnic subgroups. Finally, a multitude of risk and protective factors at multiple levels of 
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influence are measured in this dataset, both via self-report and other data sources. 

Study design, data collection, and measures for the Add Health were previously 

described. 

Study #3: Risk Factors Associated with Racial/Ethnic Differences in Trajectories 
of Violent Delinquency in Longitudinal Sample of High-Risk, Urban Youth 

The third study evaluated gender and racial/ethnic differences in trajectories of 

violent behavior, and how differences in group fighting influences trajectories of violence 

using a high-risk sample from Project Northland Chicago.  Specifically, this study tested 

the hypothesis that racial/ethnic minorities (African-Americans and Hispanics) are 

involved in high levels of aggressive behaviors. In addition, I hypothesized that 

differences in violence between African-Americans and Hispanics are attributable to 

differences in multiple domains of risk factors.   

Data from Project Northland Chicago was an ideal dataset to address these 

hypotheses.  First, adolescents were followed over time, allowing for an evaluation of 

trajectories, or intra-individual change over time in violent behavior.  Second, a 

multitude of risk and protective factors at multiple levels of influence were measured in 

this dataset, both via self-report and other data sources. Third, the prevalence of group 

fighting and delinquency is relatively high in this sample of high-risk adolescents.  

Finally, the range of ages for youth in this study allows us to identify distinct groups of 

desistors, initiators, and those who remain consistently low or high in their levels of 

delinquency throughout adolescence. 
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Project Northland Chicago 

Study design 

Project Northland Chicago (PNC) was a group-randomized controlled alcohol 

prevention intervention implemented during 6th through 8th grades in selected Chicago, 

Illinois schools (Komro et al., 2008). All schools in Chicago were eligible for inclusion if 

students were enrolled in 5th through 8th grade, had a mobility rate of less than 25%, 

and had thirty or more students per grade.  All magnet schools were ineligible, as they 

were less likely to include students from a specific neighborhood, and the intervention 

included a community intervention component. All adolescents were included in this 

analysis, and inclusion in the intervention condition served as a covariate. 

A total of sixty-six schools participated in the study, and these schools were 

combined into study units with approximately two hundred students per unit.  Units were 

grouped in correspondence with census tracts, and matched on ethnicity, mobility rate, 

reading and math scores, and poverty levels within each unit.  After matching, units 

were randomized to treatment condition (30 schools to the intervention, 36 schools 

served as controls).  Five schools withdrew from the study prior to the intervention, 

leaving 29 intervention and 32 control schools.   

Baseline surveys were administered in class during the Fall semester of 2002, and 

three follow-up surveys were conducted during the intervention period (Spring 2003, 

Spring 2004, Spring 2005).  All students who were enrolled in the school during the 

intervention year were eligible to complete the surveys.  During the Fall of 2002, 91% 

(n=4,259) of eligible students participated in the baseline survey; 94% (n = 4,240) 

participated in the first follow-up (Spring, 2003); 93% (n = 3,778) completed the second 

follow-up (Spring, 2004); and 95% (n = 3,802) of students completed the final middle-
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school survey (Spring, 2005).  Of those present at baseline, the cohort follow-up rate 

was 61% from Fall 2002 through Spring, 2005.  

At baseline, parents were surveyed using a sample obtained from the Chicago 

Public Schools (CPS) address list.  When surveys were administered to students, each 

student was asked to deliver a modified survey to their parent, and parents were given a 

$25 incentive for returning the survey.  Students were given a $5 gift card to deliver the 

survey to their parents.  Two weeks later, another survey was sent home, and teachers 

reminded students to prompt their parents to return the survey.  At the end of baseline 

data collection, a total of 3,250 parents (70% of eligible parents) responded.   

Participants 

The sample used in this study includes participants who were present at baseline 

(6th Grade, Fall) and completed at least one additional survey throughout 6th through 8th 

grades.  This cohort consisted 5,815 adolescents, who were 50.6% male, 12.7% White, 

43.1% African-American, 28.5% Hispanic, and 14.7% “other races”. The average age in 

6th grade was 11.84 (sd = 0.58).  Nearly thirty percent of the sample reported 

participating in a group fight in 6th grade (27.5). The prevalence of the independent and 

dependent variables are detailed in Tables 2-3 and 2-4. 

Measures 

The current study used baseline measures as covariates to examine trajectories of 

violence in the cohort of students who participated in the baseline survey and at least 

one addition follow-up during the PNC data collection period.   

Group fighting. Participants were asked, “During the last month, how many times 

have you taken part in a fight where a group of your friends were against another 

group?”. Response options included, “never”, “1-3 times”, and “4 or more times.” 
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Participants were dichotomized into two groups (e.g., group fighters and non-group 

fighters) for analytical purposes. 

Aggression. All participants were asked three items to evaluate past month levels 

of aggression.  These three items included, “how many times have you pushed, shoved, 

pulled someone’s hair, or grabbed someone?”; “how many times have you kicked, hit, 

or beat up another person?”; and “how many times have you told someone you were 

going to hit or beat them up?”.  All items included the following response options, 

“Never”, “1-3 times”, “4 or more times”.  These items were coded as “0”, “2”, and “4” for 

each item at each follow-up, and this scale was used to create the trajectories of 

aggression. 

Peer alcohol use.  Students were asked, “How many of your friends drink 

alcohol?”.  Response options ranged from “None” to “Almost All.”  These were recoded 

as “None”, “a few”, or “more than a few”. These items were included because literature 

suggests that individuals who have peers who use alcohol (Guo, Elder, Cai, & Hamilton, 

2009; Herrenkohl et al., 2007; Kuntsche, Gossrau-Breen, & Gmel, 2009; Leech, Day, 

Richardson, & Goldschmidt, 2003) are more likely to engage in violent behavior. 

Risk Factors for Violence 

Depression. Students were asked, “During the last month, how often have you felt 

sad or depressed?”.  Responses were coded as, “Never”, or “One or more times”. 

Depression was included as a covariate because higher levels of depression have been 

associated with violence (Elbogen & Johnson, 2009; Senn, Carey, & Vanable, 2010; 

Thurnherr, Bechtold, Michaud, Akre, & Suris, 2008) and other risk behaviors (Latzman 

& Swisher, 2005; Senn, Carey, & Vanable, 2010). 
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Parental Involvement. The parental involvement scale included ten items 

measuring parental communication and involvement. These items included frequency of 

parental praise and general talking, asking about school and where the adolescent was 

going, discussing problems at school, influences of media and other alcohol advertising, 

problems with alcohol, alcohol rules, and alcohol consequences, dining habits, and 

music restrictions. Responses included “Never”, “Hardly Ever”, “Sometimes”, “A lot”, 

and “All the time.” Values for each item ranged from 1 to 5, with higher scores indicating 

greater parental involvement. The standardized Cronbach coefficient alpha for this scale 

was 0.74. This scale was included as a covariate because evidence suggests that 

parenting variables (e.g., monitoring, involvement) are related to violence (Park, 

Morash, & Stevens, 2010). 

Baseline alcohol use.  Students who have used alcohol in the past year were 

measured using the item, “During the last 12 months, on how many occasions, or times, 

have you had alcoholic beverages to drink?”.  Options included, “0 times”, “1-2 

occasions”, “3-5 occasions”, “6-9 occasions”, “10-19 occasions”, 20-39 occasions”, and 

“40 or more occasions”.  Responses were dichotomized into “drinkers” and “non-

drinkers”. This item is included as a covariate because alcohol use has been associated 

with increased levels of violent behavior (Maldonado-Molina, Reingle, & Jennings, 

2010).   

Marijuana use.  Marijuana use in the past year was captured using the item, 

“During the last 12 months, on how many occasions, or times, have you used marijuana 

(other names for marijuana are: pot, grass, weed, reefer, blunt, or hashish)?”.  

Response options ranged from “0 occasions” to “40 or more occasions.”  Responses 
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were dichotomized to include “marijuana users” and “marijuana non-users”. These items 

were included because evidence suggests that the use of marijuana  (Boles & Miotto, 

2003; Dhungana, 2009; Herrenkohl et al., 2007) increases the risk of violent behavior. 

Unsupervised time. Students were asked, “About how many hours a day do you 

usually spend without an adult around?”.  Participants responded, “None”, “less than 

one hour”, “1-2 hours”, “3-4 hours”, and “5 or more hours”.  This item was included as a 

covariate because evidence suggests that adolescents are more likely to be delinquent 

when they have more leisure time unsupervised by a parent or guardian (Maldonado-

Molina, Jennings, & Komro, 2009). 

Race/Ethnicity.  Participants’ race and ethnicity was measured at baseline using 

the item, “How do you describe yourself? Mark all that describe you.  If you are not sure, 

mark other and write in how you describe yourself.”  Response options included, “Asian 

American or Asian Indian”, “African-American or Black”, “Latino, Hispanic, or Mexican-

American”, “Native American or American Indian”, “White, Caucasian, or European 

American”, and “Other”. Participants were coded as Hispanic if they identified as 

Hispanic, regardless of the other options selected.   

Natural Parent Household.  To evaluate students’ living arrangements, 

participants were asked, “Who do you live with most of the time? Mark all that apply.”  

Response options included, “Mother and father together”, and other combinations of 

parents and grandparents.  Students were coded as living with both parents (e.g., 

“natural parent household), or “other”.  For a review of the evidence suggesting that 

single-parent households are a risk factor for violence, see Anderson (2010).  
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Free or Reduced Lunch.  An indicator of family socioeconomic position, 

participants were asked, “Do you receive free or reduced price lunches at school? Free 

or reduced-price lunch means that lunch at school is provided for free or you pay less 

for it.” Responses were coded as “Yes” or “No”. 

Analytical Methods 

Trajectory groups were fitted to the data using group-based trajectory modeling 

(Nagin & Land, 1993; Nagin, 2005).  This method of analysis grouped individuals 

together based upon common attributes (e.g., levels of violence over time).  This 

approach is appropriate in this situation because violence varies over time (Farrington, 

1986), and individuals with different levels of violence may be substantially different 

from each other.  Grouping participants with heterogeneous levels of violent behavior 

together and then attempting to predict violence may dilute the effect of risk or 

protective factors. 

Group-Based Trajectory Modeling 

Group-based trajectory models are finite mixture models, which use single- and 

multiple-group models structures (Nagin, 2005). Finite mixture models (also known as 

latent class models) represent the heterogeneity in a finite number on unmeasured 

(latent) classes.  The trajectory groups that were created using these analyses were 

derived from maximum likelihood estimation.  In this case, violence data follow a 

Poisson distribution with a large number of non-violent events (zero violent events).  

Therefore, a zero-inflated poisson (ZIP) distribution was specified in the model (Jones, 

Nagin, & Roeder, 2001).   

Models were tested until the most parsimonious number of trajectory groups 

maximizes the Bayesian Information Criterion (BIC).  The BIC refers to: BIC = log(L) – 
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0.5klog(N), where log likelihood at the maximum likelihood estimate is subtracted from 

half the number of parameters multiplied by the log of the sample size.  The trajectories 

are descriptive in nature, and quadratic, cubic and linear models were tested to correctly 

depict the slopes represented in the data.  SAS PROC TRAJ was used to estimate the 

trajectories (SAS Institute, Cary, NC; Jones, Nagin, & Roeder, 2001).  

Individuals were sorted into trajectory groups using the “maximum probability” 

procedure (Nagin, 2005, 2001).  In other words, participants were assigned to groups in 

which they have the greatest probability of membership (e.g., greater than .80).  The 

modeling strategy estimated posterior probabilities of assignment to each group, and 

individuals were assigned to the group with the highest probability.  This does not 

guarantee that all individuals had a perfect probability of “1” for membership in a latent 

group, but the mean assignment probability for each group is expected to be high (>.80; 

Nagin, 2005; 2001).  These high assignment probabilities increase confidence in the 

validity of latent groups. 

This modeling approach has a number of strengths and weaknesses.  Latent 

group-based modeling allows us to estimate patterns of violent behavior over the life-

course.  These summaries of violence over time provide more information than a 

traditional dichotomous, “violent” or “non-violent” outcome variable.  However, there is a 

possibility that groups that are not meaningful could emerge from the data (e.g., a latent 

class with 2% or less of observations categorized in that group).  To avoid this situation, 

the BIC as well as a judgment of parsimony was used in the modeling procedure.  In 

addition, the shape of each trajectory and the number of latent groups is sensitive to the 

size of the dataset, characteristics of the sample, or length of the follow-up (Eggleston, 
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Laub, & Sampson, 2004).  Specifically, Eggleston et al. (2004) found that the shape of 

each trajectory group remained relatively constant despite changes in the length of 

follow-up; a doubling of the follow-up time changed their conclusion in identifying the 

time of peak criminality and estimating individual-level group membership.  These 

limitations must be considered when interpreting the results of these analyses. 

Latent group-based trajectory modeling has been used in several studies in 

estimating trajectories of violence among adolescents and young adults.  Piquero 

(2008) reviewed 80 studies on trajectories of delinquency over the life-course.  This 

study found evidence of the “age-crime” curve, as criminal behavior decreased over 

time.  The majority of studies found between three and five classes of delinquency, 

regardless of methodology and the sample (Piquero, 2008; Maldonado-Molina et al., 

2009).  Overall, these trajectory models have been used in previous studies to examine 

delinquency and violence over time.   

Multinomial Logistic Regression 

Once trajectory groups were specified, bivariate and multivariate multinomial 

logistic regression procedures were used to estimate odds-ratios for risk and protective 

factors on membership in each trajectory.  This model is an extension of multiple logistic 

regressions; however, the model is more appropriate in this situation because trajectory 

group membership is a nominal variable, and this procedure compares membership in 

each trajectory group to a reference category (e.g., low-level violence).  Under this 

model, each (g – 1) odds-ratios were generated (Hedeker, 2003).   

Multinomial logistic regression procedures can be adapted to account for the 

multilevel nature of the data (Hedecker, 2003).  The Add Health sampling design 

selected schools as the primary sampling unit, and individuals are nested within 
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schools, and the PNC sampling design features nested students within schools.  

Clustered robust standard errors were estimated to produce error estimates that take 

into account the autocorrelation due to the sampling design.  Failure to account for the 

sampling deign would result in an inflated Type 1 error rate, artificially increasing the 

precision of the effects (Twisk, 2006). The adapted multinomial model does not assume 

that observations are independent; therefore, it is appropriate for longitudinal and 

clustered designs (Hedecker, 2003). STATA 11 software (College Station, TX) was 

used to conduct all multinomial logistic regression analyses. 

Mediation Analyses 

Mediation analyses were conducted to evaluate the indirect effect of community-, 

parent- and peer-level variables on violent trajectory membership for all three studies. 

Trajectory groups were dichotomized into “violent trajectory group member” (if classified 

as a desistor or an escalator) and “non-violent trajectory group member” (if non-violent) 

groups for logistic regression modeling (MacKinnon, 2008).  For each mediator and 

contextual variable, four logistic regressions were examined: 1) the effect of the 

contextual variable on the mediator (slope a); 2) the effect of the mediator on the 

outcome (violent trajectory membership, slope b); 3) the direct effect of the contextual 

variable on the outcome (slope c); and 4) the adjusted effect of both the contextual 

variable and the mediator on the outcome.  All regression models were adjusted for 

other risk factors, demographics, and sampling design.  These effect sizes were 

standardized and adjusted using the covariance matrix and variance for each variable in 

the model (MacKinnon, 2008).   

To test the significance of the mediator, the Sobel test was used to generate a z 

statistic and standard error (Baron & Kenny, 1986; Sobel, 1982; MacKinnon, Warsi, & 
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Dwyer, 1995).  The percent mediation for each mediator was calculated using the 

formula: ab/a1b1…axbx +c.  In this formula, a represents the effect of the contextual 

variable on the hypothesized mediator, and b represents the effect of the mediator on 

the outcome variable (in this case, violence).  C represents the direct effect of the 

contextual variable on the outcome.  All of these standardized estimates (including all 

other variables in the model) were used to calculate the proportion of the variance in 

each contextual variable that is mediated by each proximal variable.  These 

percentages were summed by contextual variable to estimate the proportion of the 

contextual variable that is mediated by more proximal variables.   

Summary of Methodology 

Data sources for this study included a longitudinal, nationally representative study 

(Add Health, Studies 1 and 2), and a longitudinal sample of high-risk, ethnically diverse 

youth (PNC, Study 3).  To test the study hypotheses, group-based trajectory models 

were estimated, and then prediction of trajectory group membership was conducted 

using multinomial logistic regression.  These methods tested the hypothesis that gender 

and ethnic differences in violence will be at least partially attributable to group fighting 

and multiple domains of risk factors extending beyond the individual-level. 
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Table 2-1. Description of dependent variables, Add Health, Waves I-IV.  N = 9421. 
Violence Wave I 

(%) 
Wave II 

(%) 
Wave III 

(%) 
Wave IV 

(%) 
Shot or stabbed someone 2.07 2.01 0.58 9.54 
Used knife or gun 5.32 5.53 2.04 11.65 
Treatment by doctor 20.20 9.2 7.55 3.00 
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Table 2-2. Description of covariates, Add Health, Wave I. 
Covariate % 
Community-level  
Racial Dispersion a 0.31(0.27)
% Poverty a 0.13(0.03)
Urban area 61.8 
  
Parental and Peer Influences  
Parental Involvement a 5.81(3.4) 
Parental alcohol use 65.7 
One or more peers use alcohol 57.6 
One or more peers use marijuana 36.4 
  
Individual-level Risk Factors  
Ever used alcohol  58.2 
Lifetime marijuana use 30.5 
Lifetime use of other drugs 17.7 
Past week depression b 42.3 
Intend to go to college  72.3 
Desire to leave home 38.2 
Speaking Spanish at home 6.14 
  
Violence  
Group fighting in Past Year 22.1 
Baseline violence 22.0 
  
Demographics  
Gender (Male) 42.8 
Age at Baseline a 15.4(1.60) 
White 64.5 
African-American or Black 23.6 
Hispanic or Latino 14.8 
Asian or Pacific Islander 5.8 
Native American 4.1 
Other Race 1.1 
 
a Mean(SD) are reported. 
b Depression was measured as feeling sad or depressed one or more times in the past 
month. 
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Table 2-3. Description of dependent variables, PNC (ST02-ST05). N= 4188. 
Violence T1 T2 T3 T4 
Threaten to hit or beat up someone 52.8% 61.2% 67.0% 68.6%
Pushed, shoved, pulled someone’s hair, or grabbed 
someone 

63.2% 63.3% 73.0% 70.6%

Kicked, hit, or beat up another person 47.6% 54.0% 58.1% 56.1%
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Table 2-4. Description of covariates, PNC (ST02). 
Covariate % 
Community-level  
Neighborhood exposure to alcohol a 0.23(0.16) 
Area deprivation a -32.90(29.50) 
Adults in neighborhood drink g 44.0 
  
  
Parental and Peer Influences  
Parental Involvement a 35.89(7.61) 
Home access to alcohol 16.6 
Peer alcohol use f 10.9 
  
Individual-level Risk Factors  
Past year alcohol use 19.3 
Past year marijuana use 4.9 
Depression c 72.5 
Unsupervised timed 50.3 
Natural parent household 52.7 
Free or Reduced Price Lunch 69.1 
Spanish at Home (Hispanics only) 66.2 
Low Academic Achievement e 67.9 
  
Violence  
Past month group fighting 27.5 
  
Demographics  
Male 50.6 
Age at Baseline a 11.84(0.58) 
White 12.7 
African-American or Black 43.1 
Hispanic or Latino 28.5 
Other Race 14.7 
a Mean(SD) are reported. 
b Home access to alcohol was measured as last obtaining alcohol from either the home 
or the adolescents’ parent.   
c Depression was measured as feeling sad or depressed one or more times in the past 
month. 
 d Unsupervised time was measured as having one or more hours each day without 
being supervised by an adult.  
eLow academic achievement was defined as having reported poor performance on a 
test or project in the past month. 
f Some, many, or almost all peers use alcohol. 
g Many or almost all parents in the neighborhood use alcohol.  
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CHAPTER 3 
RISK FACTORS ASSOCIATED WITH TRAJECTORIES OF SERIOUS VIOLENCE IN A 

NATIONALLY REPRESENTATIVE, LONGITUDINAL SAMPLE 

The purpose of this study is to estimate trajectories of serious violence using a 

longitudinal sample of adolescents, considering group fighting (independent of baseline 

violence) and other multiple domains of risk factors as a key differentiator between 

profiles of violent behaviors. Evidence suggests that adolescents who engage in 

violence are more likely to participate in other high-risk activities (e.g., alcohol and other 

drug use, dropping out of school, gun ownership, gang membership, risky sexual 

activity and familial independence), and increase their risk of health-related 

consequences (including serious injury and death). In order to prevent violent behavior, 

a more complete understanding of the etiology of violence is necessary.  Methods. 

Participants included a nationally representative sample of 9421 adolescents followed 

from ages 15 through 26.  Trajectories of violence were estimated, and participants 

were assigned to trajectory groups using latent trajectory modeling.  Multinomial logistic 

regression procedures were used to evaluate the effect of multiple domains of risk and 

protective factors in stages (e.g., community-level, parent- and peer-level, and 

individual-level) to understand the predictors of membership in high-violence trajectory 

groups.  Mediation analyses were conducted to further evaluate the direct and indirect 

effect of community-, parental- and peer-level variables on violent trajectories.  Results. 

Three groups of violence trajectories were identified: 1) Non-Violent (73.1%); 2) 

Escalators (14.6%); and 3) Desistors (12.3%). Group fighting significantly predicted 

violence above and beyond baseline violent behavior for desistors only.  Racial 

dispersion at the neighborhood level predicted both escalation and desistance before 

individual-level characteristics were entered into the model. Peer alcohol use predicted 
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both escalation and desistance; however, these effects were mediated by individual-

level variables.  Aside from baseline violence, no other contextual, peer, or individual-

level risk factor predicted membership in the “escalator” trajectory group.  Conclusion. 

The lack of significance in predicting escalation highlights the need for further study on 

the etiology of late onset violence.  Group fighting is a significant predictor of violence 

beyond baseline violence, but only for those who desist from violent activity.  Contextual 

variables (such as peer substance use and racial composition of the neighborhood) 

appear to increase risk for violence. 

Background 

Each year, nearly 700,000 adolescents and young adults (10-24) are treated in the 

emergency room for injuries related to violent activity (CDC, 2009).  Evidence suggests 

that adolescents who engage in delinquent behavior are more likely to engage in other 

high-risk activities (e.g., alcohol and other drug use, dropping out of school, gun 

ownership, gang membership, risky sexual activity and familial independence) 

(Thornberry, Huizinga, & Loeber, 1995; CDC, 2009; 2010) and increase their risk of 

health-related consequences (including serious injury and death) (Conseur, Rivara, & 

Emanuel, 1997; Farrington & Loeber, 2000).  

The evidence is clear that individual- and family-level factors increase the risk for 

violent behavior.  For example, neurological deficiencies and cognitive impairments 

(Moffitt et al., 2001), low IQ, hyperactivity, difficulty concentrating at school, beliefs and 

attitudes favorable to violence, antisocial behavior, and impulsivity have been 

consistently associated with violent behavior (Hawkins et al., 2000; Howell, 2009).  At 

the family level, parental criminal behavior, child maltreatment, low levels of parental 

involvement, parental attitudes favorable to violence and drug/alcohol use, and 
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separation of the parent and child have been identified as risk factors in a recent meta-

analysis of longitudinal studies of risk factors for violence (Hawkins et al., 2000).  Each 

of these factors has been consistently associated with violence and delinquency. 

Despite the strong evidence in support of some risk factors for violence, other 

behavioral risk factors within the family and peer group are less studied.  Hawkins et al. 

(2000) found that delinquent peers and gang membership have been predictive of 

violent behavior; however, the effect of peer and parental substance use is unclear.   

Academic failure and dropout has also been associated with violence, but less drastic 

measures of academic success have not been evaluated in the empirical literature on 

violence (Hawkins et al., 2000).  Community-level influences such as availability of 

firearms, exposure to violence, and exposure to racism in the neighborhood have 

consistently been linked to violent behavior (Kaufman, 2005; Reingle, Jennings, 

Maldonado-Molina, & Canino, 2010).  Finally, although many studies have analyzed the 

multiple domains of risk and protective factors for violent behavior, few have assessed 

the degree to which contextual variables have indirect effects through more proximal 

variables at the individual-level. 

Although many of these studies provide insight as to the longitudinal predictors of 

violent behavior at multiple levels of influence, no studies to our knowledge have used 

multiple domains of predictors while differentiating patterns of serious violence among 

adolescents over time.  Consistent with the life-course perspective (Moffitt, 2001), not all 

offenders are the same in their patterns of violent behavior.  According to Moffitt (2001), 

most offenders will desist after participating in violence during their adolescent years, 

while a small proportion will continue offending over the life-course.  These “life-course 
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persistent” offenders will commit more serious crimes, and will do so over a longer time 

period than “adolescent-limited offenders”.  This study will estimate trajectories of 

violence to differentiate these two groups of offenders, and assess the predictors for 

each group independently.   

Based on the extant literature on trajectory modeling of violence and delinquency, 

most studies of violence over time report between three and five trajectory groups, 

regardless of methodology or sample (Piquero, 2008).  In a review of 80 studies on 

trajectories of violence, Piquero (2008) found that support for the “age-crime” curve 

(e.g., the “aging out” of criminal activity over the life-course) (Farrington, 1986), and 

varying profiles of violent behavior in a variety of populations.  These findings have 

been replicated in subpopulations of race/ethnicity, and across gender groups 

(Maldonado-Molina et al., 2010; Maldonado-Molina et al., 2009; Jennings et al., 2010).   

There are several theoretical perspectives that will be used to explain the role of 

multiple risk and protective factors of trajectories of violent behavior.  First, Social 

Learning Theory (Akers, 1973) emphasizes the role of the adolescents’ social 

surroundings (peers, adults, siblings, etc.) and their influence on violent and delinquent 

behavior.  Second, Social Bond Theory (Hirschi, 1969) describes risk factors at the 

individual level (e.g., commitment to school, education, family and peers; attachment to 

parents, involvement in pro-social extracurricular activities) for violent delinquency.  

Finally, Social Disorganization (Shaw & McKay, 1942) explains the external influence of 

the communities in which adolescents’ reside, and how the community influences 

delinquent behavior. Taken together, these perspectives informed the selection of the 

multiple domains of risk and protective factors that were selected for analysis.  Multiple 
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levels of influence informed by theory should converge to provide the foundation for 

delinquency and violence prevention efforts. 

Using an epidemiological approach, the initial stage of prevention is a thorough 

understanding of the causes and risk factors for violence.  To our knowledge, no 

longitudinal studies have evaluated the effect of group fighting specifically (independent 

of baseline violence) on violent behavior among adolescents.  The purpose of this study 

is to examine the differential risk and protective factors for violence longitudinally, 

focusing on group fighting as a risk factor for violence over the life-course. Specifically, I 

hypothesize that 1) adolescents who participate in group fights are more likely to 

engage in high levels of serious violence during late adolescence and adulthood; 2) 

group fighting is a predictor of future violence independent of other baseline violent 

behavior; and 3) exposure to multiple domains of risk factors at age 15 (community, 

family, peer, and individual-level) increases violent behavior into adulthood.    

Method 

Design 

The National Longitudinal Study of Adolescent Health (Add Health) is a school-

based panel study conducted from 1994 (Wave I) through 2008 (Wave IV), when 

participant ages ranged from 11-32 (Chantala & Tabor, 1999). The data collection for 

this survey was designed to explore effects of multiple domains on adolescents’ health 

behaviors.  In Wave I, 80 communities were selected to ensure demographic 

representativeness (ethnic composition, region of the country, urbanicity, school size, 

and school type) of students in the United States.  Schools (n = 132) were eligible if they 

enrolled more than thirty students and had an eleventh grade.  All students who were 

enrolled in the school and were present on the survey day were eligible for participation 



 

  72

in the study.   Approximately 200 students were randomly selected from strata of grade 

and sex, resulting in a final cohort sample of 9421 adolescents.   

Data Collection 

At Wave I, the baseline sample of 20,745 participated in a one- to two-hour in-

home interview.  This interview collected data on a variety of topics, including 

demographics, peer networks, health, employment, substance use, criminal and 

delinquent behavior, sexual behavior, and romantic partnerships.  All data were 

recorded on laptop computers, and the participant listened to the questions and 

responded on the laptop themselves to maximize validity for sensitive items.  At this 

time, parents were also surveyed to evaluate their health behaviors, education, 

neighborhood characteristics, and heritable conditions (Chantala & Tabor, 1999).  

Wave II data collection included another in-home interview one year later, between 

April and August, 1996.  Interview items were similar, but additional nutrition and sun 

exposure items were added.  The response rate for eligible participants in Wave II was 

88.2%.  All participants who were interviewed in Wave I were eligible, excluding those 

who moved out of the country.  Jailed adolescents were interviewed when possible.  

Wave III included data collected between 2001-2002, when participants were ages 18-

26.  The survey instrument changed to reflect the more influential romantic 

relationships, criminal history, and job- and college-related influences rather than 

school-based influences on health behaviors.   

In 2007-2008, Wave IV of data collection consisted of a 90-minute questionnaire to 

be completed by respondents via laptop.  Physical and biological markers were 

collected, and questionnaires included a greater number of financial, 

marital/cohabitation, medications, physical health, and childhood maltreatment items. 
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The response rate for this sample was 80.3% of eligible participants.  Participants were 

eligible for all waves of data collection if they participated in Wave I.   

The sample used in this study includes participants who were present at all four 

waves of data collection.  This cohort was 42.8% male, 64.5% White, 23.6% African-

American, 14.8% Hispanic, 5.8% Asian or Pacific Islander, 4.1% American Indian, and 

1.1% “Other”. The average age at Wave I was 15.4 (sd = 1.6), 16.3 (sd = 1.6) at Wave 

II, 21.7 (sd = 1.6) at Wave III and 26.5 (sd = 1.8) at Wave IV.  More than twenty percent 

of the sample reported participating in a group fight at Wave I (22.1%).  Mean violence 

at Wave II was 0.52(SE = 0.04), 0.28(SE=0.03) at Wave III, and 0.91(SE=0.04) at Wave 

IV.  The prevalence of the independent and dependent variables are detailed in Table 3-

1. 

Measures 

Violent Delinquency. Violence was measured using three items that were 

measured across each of the four waves of data collection: In the past 12 months, have 

you 1) hurt someone badly enough that he or she needed care from a doctor or nurse?; 

2) pulled a knife or gun on someone?; and 3) shot or stabbed someone? At each wave, 

a value from 0-12 was assigned to each participant, where a value of “0”, “2”, or “4” was 

assigned for each of these violent acts in which the individual has participated in during 

the past year.  A zero was assigned for each item if the participant did not report the 

behavior.  A two was assigned if the adolescent reported hurting someone badly 

enough to need care from a doctor or nurse one to three times in the past year.  A four 

was assigned for each of the following occurrences: 1) shooting or stabbing someone; 

2) pulling a knife or gun on someone; or 3) hurting someone badly enough to need care 
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from a doctor or nurse four or more times in the past year.  These values were used to 

create trajectories of delinquency across Waves II-IV.   

Group Fighting. Group fighting was measured using the variable, “In the past 12 

months, how often did you take place in a physical fight where a group of your friends 

was against another group?”.  Responses to this item include: “0=Never”, “1=One or 

two times”, “2=Three to four times”, and “3=5 or more times”.  These responses were 

dichotomized into “0=never” group fighting and “1=group fighting” in the past year.   

Racial Dispersion. Racial dispersion is a measure (ranging from 0 to 1) of the 

racial heterogeneity in a neighborhood.  Dispersion is equal to zero when all census 

tract members are members of the same racial group, and equal to one when residents 

are equally distributed among White, African-American, Asian, Native American, and 

Other races. 

Poverty. Poverty was measured using the percentage of families in the 

respondents’ census tract whose income was at or below the poverty level.  Racial 

dispersion was measured using the concentration of racial/ethnic homogeneity within 

the neighborhood, so higher proportions would indicate greater concentration of one 

race/ethnicity within a neighborhood.  These items were incorporated into the analysis 

in accordance with Shaw and McKay’s (1942) theory of Social Disorganization. 

Urban Neighborhood. All addresses were geocoded at the time of the interview, 

and these addresses were linked to U.S. Census data (1990) to determine the 

urbanicity of the residence.  Addresses were considered “completely urban” or “not 

completely urban”.  

Risk factors for violence  
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Parental Involvement. Parental influence and involvement was measured using a 

scale of twenty items (10 for maternal involvement, 10 measuring paternal involvement) 

(Prado et al., 2009).  Each individual item was dichotomized, and the scale is the sum of 

all twenty items (range: 0-20).  The ten items which comprised the scale included 

whether or not the respondent reported participating in the following activities with their 

mother and/or father in the past four weeks: 1) going shopping; 2) playing a sport; 3) 

attending a religious or church-related event; 4) talking about someone they are dating 

or a party they attended; 5) attending a movie, play, concert, or sporting event; 6) talked 

about a personal problem they were having; 7) had a serious argument about their 

behavior; 8) talked about work or grades; 9) worked on a project for school; and 10) 

talked about other things they are doing in school. Cronbach’s coefficient alpha for this 

scale was 0.74. This scale was included as a covariate because evidence suggests that 

parenting variables (e.g., monitoring, involvement) are related to violence (Park, 

Morash, & Stevens, 2010).   

Parental Alcohol Use. At the Wave I survey, parents of surveyed adolescents 

were asked, “How often do you drink alcohol?”.  Response options included, “Never”, 

“Once a month or less”, “Two or three days a month”, “Once or twice a week”, “Three to 

five days a week”, and “Nearly every day”.  Responses were dichotomized into “parents 

use alcohol” and “parents do not use alcohol” based upon the distribution of the 

responses. 

Peer Alcohol Use. Peer alcohol use was measured using one item: “Of your three 

best friends, how many drink alcohol at least once a month?” Respondents who 

reported having one or more friends who use alcohol monthly were coded as “1”. These 
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items were included because literature suggests that individuals who have peers who 

use alcohol (Herrenkohl et al., 2007; Kuntsche, Gossrau-Breen, & Gmel, 2009; Leech, 

Day, Richardson, & Goldschmidt, 2003) are more likely to engage in violent behavior.   

Peer Marijuana Use. Respondents were asked, “Of your three best friends, how 

many use marijuana at least once a month?” Respondents who reported having one or 

more friends who use marijuana monthly were coded as “1”. These items were included 

because literature suggests that individuals who have peers who use marijuana 

(Herrenkohl et al., 2007; Leech, Day, Richardson, & Goldschmidt, 2003) are more likely 

to engage in violent behavior. 

Depression. This mental health status variable was measured with one item, 

“How often in the past week have you felt depressed?”. Values for this variable were 

dichotomized so that 1 = “One or more times” and 0 = “0 instances of depression” in the 

past week.  Depression was included as a covariate because higher levels of 

depression have been associated with violence (Elbogen & Johnson, 2009; Senn, 

Carey, & Vanable, 2010; Thurnherr, Bechtold, Michaud, Akre, & Suris, 2008) and other 

risk behaviors (Latzman & Swisher, 2005; Senn, Carey, & Vanable, 2010).    

Academic Achievement. Academic performance was measured using the 

variable, “On a scale of 1 to 5, where 1 is low and 5 is high, how likely is it that you will 

go to college?”. This item was included as a covariate because academic achievement 

and IQ have been associated with increased risk of violence (Herrenkohl, McMorris, 

Catalano, Abbott, Hemphill, & Toumbourou, 2007; Leech, Day, Richardson, & 

Goldschmidt, 2003).   
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Alcohol Use. Lifetime alcohol use was evaluated using the item, “Have you had a 

drink of beer, wine, or liquor—not just a sip or a taste of someone else’s drink—more 

than 2 or 3 times in your life?”.  Those who responded affirmatively to this item were 

categorized as “Alcohol Users”.   

Marijuana and other drug use. Marijuana use was measured using the item, 

“During your life, how many times have you used marijuana?” Responses were 

categorized into “users” and “non-users”. Other drug use was created using the self-

reported number of times the respondent used cocaine, inhalants, or other drugs in their 

lifetime.  If any of these drugs were used, respondents were categorized as “users.”  

These items were included because evidence suggests that the use of marijuana and 

other drugs (Boles & Miotto, 2003; Dhungana, 2009; Herrenkohl et al., 2007) increases 

the risk of violent behavior.   

Desire to leave home.  This variable was measured using the following item: 

“How much do you feel that you want to leave home?”. Respondents who reported “very 

much” or “quite a bit” were categorized as “1”, others were categorized as “0”.  This 

variable was included because some evidence suggests that a negative home 

environment increases the likelihood of violent delinquency (Ou & Reynolds, 2010).   

Analytical Methods 

Group-Based Trajectory Modeling 

To examine the first research question, that adolescents who engage in group 

fights early in life (age 15) are more likely to engage in high levels serious violence 

during late adolescence and adulthood, trajectory groups were fitted to the data using 

group-based trajectory modeling (Nagin & Land, 1993; Nagin, 2005).  This method of 

analysis grouped individuals together based upon common attributes (e.g., levels of 
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violence over time).  This approach is appropriate because violence varies over time 

(Farrington, 1986), and individuals with different levels of violence may be substantially 

different from each other.  Grouping participants with heterogeneous levels of violent 

behavior together and then attempting to predict violence may dilute the effect of risk or 

protective factors.  

Group-based trajectory models are finite mixture models, which use single- and 

multiple-group models structures (Nagin, 2005). Finite mixture models (also known as 

latent class models) represent the heterogeneity in a finite number on unmeasured 

(latent) classes.  The trajectory groups that are created using these analyses are 

derived from maximum likelihood estimation.  In this case, violence data follow a 

Poisson distribution with a large number of non-violent events (zero violent events).  

Therefore, a zero-inflated poisson (ZIP) distribution was specified in the model (Jones, 

Nagin, & Roeder, 2001).   

Models were tested until the most parsimonious number of trajectory groups 

maximizes the Bayesian Information Criterion (BIC).  The BIC refers to: BIC = log(L) – 

0.5klog(N), where log likelihood at the maximum likelihood estimate is subtracted from 

half the number of parameters multiplied by the log of the sample size.  The trajectories 

are descriptive in nature, and quadratic, cubic and linear models were tested to correctly 

depict the slopes represented in the data.  SAS PROC TRAJ was used to estimate the 

trajectories (SAS Institute, Cary, NC; Jones, Nagin, & Roeder, 2001).  

Individuals were classified into mutually-exclusive trajectory groups using the 

“maximum probability” procedure (Nagin, 2005, 2001).  In other words, participants 

were be assigned to groups in which they have the greatest probability of membership 
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(e.g., greater than .80).  The modeling strategy estimated posterior probabilities of 

assignment to each group, and individuals were assigned to the group with the highest 

probability.  This does not guarantee that all individuals have a probability of “1” or 

membership in a latent group, but the mean assignment probability for each group is 

expected to be high (>.80; Nagin, 2005; 2001).  These high assignment probabilities 

increase confidence in the validity of latent groups. 

This modeling approach has a number of strengths and weaknesses.  Latent 

group-based modeling allows us to estimate patterns of violent behavior over the life-

course.  These summaries of violence over time provide more information than a 

traditional dichotomous, “violent” or “non-violent” outcome variable.  However, there is a 

possibility that groups that are not meaningful could emerge from the data (e.g., a latent 

class with 2% or less of observations categorized in that group).  To avoid this situation, 

the BIC as well as a judgment of parsimony was used in the modeling procedure.  In 

addition, the shape of each trajectory and the number of latent groups is sensitive to the 

size of the dataset, characteristics of the sample, or length of the follow-up (Eggleston, 

Laub, & Sampson, 2004).  Specifically, Eggleston et al. (2004) found that the shape of 

each trajectory group remained relatively constant despite changes in the length of 

follow-up; a doubling of the follow-up time changed their conclusion in identifying the 

time of peak criminality and estimating individual-level group membership.  These 

limitations must be considered when interpreting the results of these analyses. 

Latent group-based trajectory modeling has been used in several studies in 

estimating trajectories of violence among adolescents and young adults.  Piquero 

(2008) reviewed 80 studies on trajectories of delinquency over the life-course.  This 
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study found evidence of the “age-crime” curve, as criminal behavior decreased over 

time.  The majority of studies found between three and five classes of delinquency, 

regardless of methodology and the sample (Piquero, 2008; Maldonado-Molina et al., 

2009).  Overall, these trajectory models have been used in previous studies to examine 

delinquency and violence over time.   

All baseline covariates in the model were recoded as dichotomous (with the 

exception of parental involvement, poverty, racial dispersion, and age).  The distribution 

of the parental involvement measure is normal, with a relatively high internal 

consistency (α = 0.74).  A description of all covariates in the model is displayed in Table 

4-1. 

Trajectory estimation was conducted using the recoded violence measures from 

Waves II-IV.  Because there are a large number of “non-violent” participants in the data, 

the violence measure follows a Poisson distribution, with a small number of adolescents 

reporting very high levels of violence. SAS PROC TRAJ was used to extract latent 

groups from the data.  Both the Bayesian Information Criterion (BIC) and the proportion 

of the sample in each latent group were used to select the appropriate number of 

groupings without over-extracting groups from the data.  

Multinomial Logistic Regression 

Once trajectory groups have been specified, bivariate and multivariate multinomial 

logistic regression were used to estimate odds-ratios for risk and protective factors on 

membership in each trajectory.  This model is an extension of multiple logistic 

regressions; however, the model is more appropriate in this situation because trajectory 

group membership is a nominal variable, and this procedure compares membership in 
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each trajectory group to a reference category (e.g., low-level violence).  Under this 

model, each (g – 1) odds-ratios were generated (Hedeker, 2003).   

Multinomial logistic regression procedures can be adapted to account for the 

multilevel nature of the data (Hedecker, 2003).  The Add Health sampling design 

selected schools as the primary sampling unit.  Clustered robust standard errors were 

estimated to produce error estimates that take into account the autocorrelation due to 

the sampling design.  Failure to account for the sampling deign would result in an 

inflated Type 1 error rate, artificially increasing the precision of the effects (Twisk, 2006). 

The adapted multinomial model does not assume that observations are independent; 

therefore, it is appropriate for longitudinal and clustered designs (Hedecker, 2003). 

STATA 11 software (College Station, TX) was used to conduct all multinomial logistic 

regression analyses.  

The first stage of model selection involved a bivariate test of the association of 

each predictor variable with the trajectory groups.  All variables that are not marginally 

predictive of any dependent variable (trajectory group) in bivariate analyses were 

removed from the multivariate model.  After this initial model selection, distal variables 

(e.g., community-level) were added to the model first, followed by parental and peer-

level variables, and then individual-level characteristics.  The final model assessed the 

influence of all risk and protective factors, accounting for baseline violence. 

Mediation Analyses 

Mediation analyses were conducted with any variables that are significantly 

associated with both the contextual variables and the outcome (violence).  Covariance 

matrices were generated and regression estimates were standardized to obtain an 

overall mediated effect of each individual-level variable for each contextual variable.  
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To test the significance of the mediator, the Sobel test was used to generate a z 

statistic and standard error (Baron & Kenny, 1986; Sobel, 1982; MacKinnon, Warsi, & 

Dwyer, 1995).  The percent mediation for each mediator was calculated using the 

formula: ab/a1b1…axbx +c.  In this formula, a represents the effect of the contextual 

variable on the hypothesized mediator, and b represents the effect of the mediator on 

the outcome variable (in this case, violence).  C represents the direct effect of the 

contextual variable on the outcome.  All of these standardized estimates (including all 

other variables in the model) were used to calculate the proportion of the variance in 

each contextual variable on violence that is mediated by each proximal variable.  These 

percentages were summed by contextual variable to estimate the proportion of the 

contextual variable’s effect on violence that is mediated by more proximal variables.   

Finally, when baseline violence was a significant predictor of violent trajectory 

membership in the bivariate analyses, post hoc analysis was conducted to understand 

the risk factors associated with baseline violence.  For this analysis, weighted 

proportions and means are calculated for each category of baseline violence (violent or 

non-violent) to understand the differences in risk factors for violence at age 15. 

Results 

Trajectories of Violence 

To determine the number of trajectories of violence, latent group-based trajectory 

modeling was used.   Three distinct classes were identified: Non-Aggressive (73.1%), 

Desistors (14.6%), and Escalators (12.3%).  Non-aggressive adolescents had 

trajectories of violence that averaged zero at each of the three waves.  Desistors 

participated in violence at earlier waves (II and III), but this violent behavior declined by 

Wave IV. Escalators had lower levels of violence at waves II and III, but their violent 
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behavior increased drastically at Wave IV.  This three-group trajectory model showed 

the lowest AIC and BIC (AIC = -23272, BIC = -17354) when compared to a 4- (did not 

converge), and 2- (AIC = -70235, BIC = -23290) class model.  The mean posterior 

probabilities ranged from (0.73-0.90).  Figure 4-1 displays the trajectories of violence 

from ages 16-26.  The average violence values for each trajectory group at each wave 

are detailed in Table 4-2.  Mean violence for those in the non-violent trajectory group 

was zero across all waves.  The average violence for desistors was 3.18 (SD=3.29) at 

Wave II, 1.53(SD=2.28) at Wave III, and 0.35(SD=1.20) at Wave IV.  Mean violence for 

escalators was 0.20(SD=0.82) at Wave II, 0.28(SD=1.11) at Wave III, and 

7.15(SD=1.90) at Wave IV. 

Effects of risk and protective factors at age 15 on trajectories of violence 

Table 3-3 shows the bivariate relationship between each risk or protective factor 

and violence trajectories.  For desistors, racial heterogeneity in the neighborhood (OR = 

2.18; 95% CI 1.42-3.36), peer alcohol use (OR = 1.93; 95% CI 1.52-2.44), peer 

marijuana use (OR = 2.21; 95% CI 1.78-2.73), alcohol use (2.33; 95% CI 1.92-2.83), 

marijuana use (OR = 2.52; 95% CI 2.07-3.06), other drug use (OR = 2.27; 95% CI 1.76-

2.94), desire to leave home (OR = 1.33; 95% CI 1.16-1.53), group fighting (OR = 2.54; 

95% CI 2.22-2.92), and baseline violence (OR = 11.96; 95% CI 4.93-7.90) were 

identified as risk factors for being in the “desistor” trajectory group compared to the non-

aggressive group.  Protective factors for desistors included higher levels of parental 

involvement (OR = 0.96; 95% CI 0.93-1.00; p<0.10), parental alcohol use (OR = 0.84; 

95% CI 0.68-1.03; p<0.10), and academic achievement (OR = 0.80; 95% CI 0.74-0.86).  

For escalators, racial dispersion (OR = 2.01; 95% CI 1.32-3.07), peer alcohol use (OR = 

1.34; 95% CI 1.08-1.65), peer marijuana use (OR = 1.28; 95% CI 1.01-1.62), marijuana 
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use (OR = 1.28; 95% CI 0.99-1.67; p<0.10), desire to leave home (OR = 1.16; 95% CI 

0.99-1.34; p<0.10), group fighting (OR = 1.32; 95% CI 1.07-1.63), and baseline violence 

(OR = 2.74; 95% CI 1.30-2.32) were identified as risk factors.  Academic achievement 

(OR = 0.91; 95% CI 0.83-1.01; p<0.10) was identified as a protective factor for 

membership in the escalator group compared to the non-aggressive group.  Because 

poverty, urban neighborhood, and depression were not significant in predicting violence 

for either group, they were dropped from further multivariate analyses. 

Table 3-4 shows the multivariate effect of community-, parent- and peer-level 

variables on the desistor and escalator trajectory groups.  Racial dispersion (OR = 1.60, 

95% CI 0.94-2.59, p<0.10 for desistors; OR = 1.73; 95% CI 1.04-2.91 for escalators) 

and peer alcohol use (OR = 1.89; 95% CI 1.50-2.64 for desistors; OR = 1.31; 95% CI 

1.02-1.65 for escalators) were significant risk factors for both groups.  Peer marijuana 

use remained a risk factor for desistors only (OR = 1.89; 95% CI 1.50-2.64). 

When individual-level variables were added to the multivariate model (Table 3-5), 

racial dispersion among escalators was the only contextual variable that remained 

marginally significant (OR = 1.70; 95% CI 0.99-2.93; p<0.10).  A number of individual-

level variables were significant for desistors only.  Specifically, alcohol use (OR = 1.68; 

95% CI 1.29-2.33), marijuana use (OR = 1.25; 95% CI 1.03-1.72), other drug use (OR = 

1.27; 95% CI 1.09-1.47), and group fighting (OR = 2.02; 95% CI 1.64-2.31) were 

identified as risk factors for membership in the desistors trajectory group.  No individual-

level variables significantly predicted membership in the “escalator” trajectory group. 

The full model, adjusted for baseline violence and all other risk and protective 

factors, is presented in Table 3-6. For escalators, racial dispersion remained marginally 
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significant (OR = 1.68; 95% CI 0.98-2.88; p<0.10), and baseline violence was also 

identified as a risk factor (OR = 1.39; 95% CI 1.05-1.86).  For desistors, marijuana use 

was no longer significant.  However, alcohol use (OR = 1.55; 95% CI 1.21-2.91), other 

drug use (OR = 1.21; 95% CI 1.02-1.41), group fighting (OR = 1.69; 95% CI 1.36-1.95) 

and baseline violence (OR = 3.08; 95% CI 1.27-4.09) predicted membership in the 

desistor group.   

Mediated effects of contextual variables on violent trajectory membership 

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 3-2.  The significance of pathway a indicated that all variables except racial 

dispersion met the criteria for inclusion in the mediation analysis (e.g., contextual 

variables must be significantly associated with at least one mediator (Table 3-7).  The 

indirect effects of each contextual variable by each individual-level variable are detailed 

in Table 3-8.  For the effect of parental involvement on violence, 55.1% of the effect was 

mediated through the individual-level variables.  More than three-quarters of the effect 

of peer alcohol (76.1%) and peer marijuana use (75.6%) on violence was mediated 

through proximal variables (such as individual-level alcohol and marijuana use, other 

drug use, academic achievement, desire to leave home, group fighting, and baseline 

violence).  For parental involvement, group fighting was the principal mediator (11.9%), 

followed by desire to leave home (11.0%). For the effect of peer alcohol use on 

violence, the greatest mediator was alcohol use (16.2%), followed by marijuana use 

(15.7%).  For peer marijuana use, the most pronounced mediator was marijuana use 

(18.3%), followed by other drug use (11.9%). 

Because baseline violence was a significant predictor of both violent trajectory 

groups, a post-hoc analysis was conducted to understand the characteristics associated 
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with baseline violence (Table 3-9).  Higher levels of racial heterogeneity in the 

neighborhood; peer alcohol use and marijuana use; alcohol, marijuana, and other drug 

use; lower academic achievement; greater desire to leave home; depression; group 

fighting; and various demographic variables (males, African-Americans, and Asians) 

were all significantly higher among those who were violent at baseline.   

Discussion 

The present study examined the number and shape of trajectories of violence, as 

well as the direct and indirect effects of multiple domains of risk and protective factors 

for membership in each trajectory group.  The latent-group based trajectory models fit a 

three-class model: a non-aggressive group, a group who desisted violence, and a group 

of escalators whose severity of violence increased over time.  Group fighting 

significantly predicted membership in the desistor group independent of other baseline 

violence, but group fighting was not significant in predicting escalation.  Racial 

dispersion (i.e., racial heterogeneity) at the census tract level had a marginal, direct 

effect on escalation, independent of demographics and baseline violence.  Effects of 

peer alcohol and marijuana use were mediated through individual-level alcohol and 

marijuana use, and the effect of parental involvement was mediated through multiple 

individual-level variables, including the adolescents’ desire to leave home, as well as 

their drug and alcohol use.  Baseline violence was significantly associated with both 

desistance and escalation.   

These results are consistent with previous research on trajectories of violence, 

and risk factors for violent behavior among adolescents.  Three trajectory groups were 

extracted from the data in this study, and this is consistent with the extant literature that 

suggests there are between three and five unique groups of adolescents who 
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participate in violent behavior (Piquero, 2008; Maldonado-Molina, Reingle, Tobler, 

Jennings, & Komro, 2010; Maldonado-Molina, Piquero, Jennings, Bird & Canino, 2009).  

The findings from this study are unique in that a late-onset group of aggressive 

adolescents was identified.  Although some studies have found support for the 

existence of this group (D’Unger et al., 1998; Zara & Farrington, 2009), the majority of 

the literature on trajectories of delinquency supports the age-crime curve, in which 

adolescents “age out” of delinquent behaviors before age 20 (Piquero, 2008; Farrington, 

1986).  The sharp increase found among the late-onset escalators in this study may be 

due to the weighting of more severe forms of violence used in this study (e.g., using a 

knife or gun in a fighting, shooting someone).  If this is the case, participants assigned 

to the escalator group initiate late in life, and with more severe forms of violent behavior.  

This study identified a variety of risk and protective factors that significantly 

predicted violent trajectory group membership.  These findings are consistent with prior 

literature on community-, family- and peer-level risk factors for violence.  Specifically, 

parental involvement has been identified as a protective factor from violence (Hawkins 

et al., 2000), and this study found evidence of direct and indirect effects for parental 

involvement. Additionally, exposure to racism in the neighborhood have consistently 

been linked to violent behavior (Kaufman, 2005).  This study found that racial 

heterogeneity had a direct effect on escalation of violence.  This finding is consistent 

with the racism finding reported in previous literature, as racially homogeneous 

neighborhoods are likely to have less racism, which heterogeneous neighborhoods may 

foster more racial tension (Kaufman, 2005).   
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There has been disagreement as to the role of peer substance use on adolescent 

violence (Hawkins et al., 2000; Mattila, Parkkari, Rimpela, 2006).  This study provides 

support for the argument that peer substance use indirectly effects violence, which is 

largely mediated through individual-level drug and alcohol use.  However, this study is 

unable to account for the effect of peer delinquency, a historically potent predictor of 

individual violence (Hawkins et al., 2000; Huizinga et al., 2003; Loeber et al., 2003).  It 

is possible that the effect of peer delinquency is partially controlled under the “group 

fighting” construct, however, this relationship provides a venue for future research on 

the peer- level effects on individual delinquency. 

At the individual-level, this study found support for many risk and protective factors 

that have previously been identified in the literature on violence.  For instance, 

academic failure and dropout from school has been associated with violence (Hawkins 

et al., 2000).  This study also found a significant relationship between higher intentions 

of college attendance and lower odds of membership in a violent trajectory group.  

However, although the effect remained in the expected direction, this effect was no 

longer significant once baseline violence was added to the model.  Also, Hawkins et al. 

(2000) found that delinquent peers and gang membership have been predictive of 

violent behavior.  The results of this study did not support this finding, as group fighting 

was not a risk factor for membership in the escalator group.  This may be because 

those in the escalator group have yet to be exposed to this type of violent behavior at 

baseline.  Instead, a time-varying effect may be present, in which group fighting at 

Wave II or Wave III would significantly predict violence for the escalator group.  This 

implies that adolescents who are categorized as escalators may not be exposed to 
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group fighting until a different developmental stage, while desistors are exposed to 

group fighting earlier in life.  

The results from this study did not identify patterns of predictors among escalators, 

a high-risk late-onset trajectory group.  In the fully adjusted model, only baseline 

violence predicted membership in this high-risk group.  The effect of peer alcohol use 

on violence was mediated through individual-level variables; specifically, individual-level 

substance use.  This finding highlights the need for future research on this group of 

escalators, as unique and early risk factors may be present.  In one study that identified 

this late-onset escalator group (Zara & Farrington, 2009), a variety of psychological 

predictors were identified, including high anxiety, low IQ, delinquent friends, having few 

friends early in life, and late onset of sexual intercourse.  These results indicate that 

childhood risk factors may predict this late-onset group of violent young adults, and 

more research on this unique group is necessary to further understand the etiology of 

late-onset escalation.   

The number of risk factors for violent behavior that are present at baseline 

highlights the need for early violence prevention programming.  Specifically, higher 

levels of racial heterogeneity in the neighborhood, peer alcohol use, peer marijuana 

use, individual-level alcohol and marijuana use, other drug use, lower academic 

achievement, greater desire to leave home, depression, and group fighting were 

significantly more prevalent among those who were violent at baseline compared to 

those were not violent at baseline.  These findings highlight the early risk factors that 

are present prior to age 15 that may serve as targets for large-scale violence prevention 

programming.   
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This study had several limitations.  First, this study was unable to account for 

some of the variables that are important in predicting violence, such as peer violence, 

IQ, and psychological disorders.  Second, latent-group based trajectory modeling 

provides an estimation of the type and number of groups in the data, and this process is 

exploratory in nature.  Despite the exploratory nature of trajectory estimation, the results 

of this study were consistent with the number and shape of trajectory groups from other 

studies (Piquero, 2008; Zara & Farrington, 2009).  Finally, risk factors were analyzed at 

multiple levels; however, hierarchical linear modeling (HLM) was not used due to the 

small sample sizes available in some of the trajectory groups.  However, because of the 

sampling design, all analyses accounted for the nesting of adolescents within schools, 

which may account for a portion of the variability in Census tract measures.  Use of 

HLM to account for the nesting within Census blocks is a direction for future research.   

Despite these weaknesses, the current study had a number of strengths.  First, 

data were derived from a longitudinal, nationally representative sample of adolescents 

followed into young adulthood.  This sampling design allows generalization to a national 

sample of adolescents across the United States.  Second, although many studies have 

analyzed the multiple domains of risk and protective factors for violent behavior, few 

have assessed the degree to which the effects of contextual variables are mediated 

through more proximal variables at the individual-level.  The mediated effects allow this 

study to acknowledge that contextual variables are important in predicting violence even 

though their effects are mitigated using multivariate regression models.  Finally, the 

trajectories estimated in this study are especially appropriate for studies of delinquency 

and violence, as patterns tend to change over time (Farrington, 1986; Piquero, 2008).   
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In conclusion, the findings from this study indicate that the risk factors for 

membership in each of the three violence trajectory groups differ.  Taken together, 

these findings have significant implications for violence prevention.  First, social 

influences, such as exposure to peers who use alcohol or marijuana, and community-

level exposure to alcohol influence adolescents’ risk for violent behavior. Second, 

violent behavior begins even before age 15 in the general population, indicating that the 

current prevention programming occurs too late.   Prevention programming should 

begin early in elementary school settings to prevent initiation of aggressive behavior.  
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Table 3-1. Description of sample, Add Health. N=9421. 

Variable % 
Trajectory Groups  
Violence, Wave II (Mean, SE) 0.52(0.04) 
Violence, Wave III (Mean, SE) 0.28(0.03) 
Violence, Wave IV (Mean, SE) 0.91(0.04) 
  
Community-level  
Racial Dispersion a 0.31(0.27) 
% Poverty a 0.13(0.03) 
Urban area 61.8 
  
Parental and Peer Influences  
Parental Involvement a 5.81(3.4) 
Parental alcohol use 65.7 
One or more peers use alcohol 57.6 
One or more peers use marijuana 36.4 
  
Individual-level Risk Factors  
Ever alcohol use 58.2 
Ever marijuana use 30.5 
Ever used other drugs 17.7 
Depression b 42.3 
Intend to go to college 72.3 
Desire to leave home 38.2 
Speaking Spanish at home 6.14 
  
Violence  
Group fighting in past year 22.1 
Baseline violence 22.0 
  
Demographics  
Gender (Male) 42.8 
Age at Baseline 15.4(1.60) 
White 64.5 
African-American or Black 23.6 
Hispanic or Latino 14.8 
Asian or Pacific Islander 5.8 
Native American 4.1 
Other Race 1.1 
 
a Mean(SE) are reported. 
b Depression was measured as feeling sad or depressed one or more times in the past 
month. 
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Figure 3-1. Trajectories of violence over time, Add Health, full sample. 
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Table 3-2. Description of violence (mean,SD) over time by trajectory group, Add Health. 
 Trajectory Group 
 Non-

Violent 
N=7193 

Desistors 
N=1186 

Escalators 
N=1042 

Mean Violence (Age 16) 0 3.18(3.29)*** 0.20(0.82)** 
Mean Violence (Age 21) 0 1.53(2.28)*** 0.28(1.11)*** 
Mean Violence (Age 26) 0 0.35(1.20)*** 7.15(1.90)*** 
Note: Mean violence for desistors and escalators is being compared to the mean of the 
non-violent group.  
**p<0.01 
***p<0.001 
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Table 3-3. Bivariate effects between risk/protective factors and trajectories of violence. 
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 2.18*** 1.42-3.36 2.01** 1.32-3.07 
Poverty 16.09 0.47-551.60 14.44 0.57-366.05 
Urban Area 1.03 0.79-1.33 0.87 0.70-1.10 
     
Parental and Peer Influences     
Parental Involvement 0.96 0.93-1.00 0.98 0.95-1.01 
Parental alcohol use 0.84 0.68-1.03 1.02 0.81-1.28 
Peer alcohol use 1.93*** 1.52-2.44 1.34** 1.08-1.65 
Peer marijuana use 2.21*** 1.78-2.73 1.28* 1.01-1.62 
     
Individual-level Risk Factors     
Alcohol use 2.33*** 1.92-2.83 1.11 0.91-1.36 
Marijuana use 2.52*** 2.07-3.06 1.28 0.99-1.67 
Other drug use 2.27*** 1.76-2.94 0.95 0.61-1.46 
Academic achievement 0.80*** 0.74-0.86 0.91 0.83-1.01 
Desire to leave home 1.33*** 1.16-1.53 1.16 0.99-1.34 
Depression 1.10 0.87-1.39 1.02 0.83-1.26 
     
Violence     
Group fighting 2.54*** 2.22-2.92 1.32** 1.07-1.63 
Baseline violence 11.96*** 4.93-7.90 2.74** 1.30-2.32 
     
Demographics     
Male 4.03*** 3.30-4.90 1.42*** 1.14-1.78 
Age 0.99 0.93-1.05 1.05 0.97-1.13 
White 0.57*** 0.47-0.73 0.70** 0.56-0.88 
African-American or Black 1.84*** 1.40-2.41 1.63*** 1.28-2.07 
Hispanic or Latino 1.39** 1.15-1.67 1.02 0.75-1.38 
Asian or Pacific Islander 0.56* 0.32-0.98 1.19 0.79-1.78 
Native American 2.09** 1.23-3.55 0.87 0.46-1.64 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 3-4. Community, family, and peer effects on trajectories of violence.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR  
Community-level     
Racial Dispersion 1.60 0.94-2.59 1.73* 1.04-2.91 
     
Parental and Peer Influences     
Parental Involvement 1.00 0.96-1.04 0.99 0.97-1.03 
Parental alcohol use     
Peer alcohol use 1.50** 1.26-2.24 1.31* 1.02-1.65 
Peer marijuana use 1.89*** 1.50-2.64 1.10 0.94-1.42 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for demographic variables. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 3-5. Effects of multiple domains on trajectories of violence.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.39 0.78-2.30 1.70 0.99-2.93 
     
Parental and Peer Influences     
Parental Involvement 1.01 0.98-1.06 1.00 0.97-1.04 
Peer alcohol use 1.13 0.83-1.54 1.23 0.94-1.59 
Peer marijuana use 1.24 0.91-1.74 1.05 0.79-1.38 
     
Individual-level Risk Factors     
Alcohol use 1.68*** 1.29-2.33 0.97 0.76-1.24 
Marijuana use 1.25 1.03-1.72 1.10 0.79-1.51 
Other drug use 1.27** 1.09-1.47 0.93 0.71-1.22 
Depression     
Academic achievement 0.93 0.84-1.02 0.93 0.84-1.04 
Desire to leave home 1.12 0.99-1.39 1.10 0.92-1.31 
     
Violence     
Group fighting 2.02*** 1.64-2.31 1.17 0.95-1.45 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for demographic variables. 
 **p<0.01 
***p<0.001 
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Table 3-6. Effects of multiple domains on trajectories of violence, adjusted for baseline.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.31 0.72-2.23 1.68 0.98-2.88 
     
Parental and Peer Influences     
Parental Involvement 1.01 0.97-1.05 1.00 0.89-1.04 
Peer alcohol use 0.97 0.76-1.48 1.22 0.93-1.58 
Peer marijuana use 1.26 0.91-1.82 1.05 0.79-1.38 
     
Individual-level Risk Factors     
Alcohol use 1.55** 1.21-2.19 0.97 0.75-1.23 
Marijuana use 1.12 0.92-1.55 1.07 0.78-1.48 
Other drug use 1.21* 1.02-1.41 0.92 0.71-1.20 
Academic achievement 0.95 0.86-1.05 0.93 0.85-1.04 
Desire to leave home 1.09 0.96-1.36 1.10 0.91-1.31 
     
Violence     
Group fighting 1.69*** 1.36-1.95 1.10 0.89-1.37 
Baseline violence 3.08*** 1.27-4.09 1.39* 1.05-1.86 
Note: The “Non-Violent” trajectory group serves as the reference category.  All analyses 
are controlling for demographic variables. 
*p<0.05 
**p<0.01 
***p<0.001 
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Figure 3-2. Test of the mediation pathway (based on bivariate analysis). 
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Table 3-7.  Regression models testing the association between community-level and 
parent and peer level variables on individual-level risk and protective factors. 

 
 Individual-level Variables 
 Alcohol 

Use 
Marijuana 

Use 
Other 
Drug 
Use 

Academic 
Achievement 

Desire to 
leave 
home 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR OR OR 
Community-level 
variables 

       

Racial Dispersion 1.02 1.19 1.15 0.83 0.81 1.36 1.41 
        
Parental and Peer 
Influences 

       

Parental Involvement 0.97** 0.94*** 0.94 1.15*** 0.92*** 0.98 0.99 
Peer alcohol use 6.77*** 5.45*** 5.28 0.74** 2.05*** 2.96*** 2.53*** 
Peer marijuana use 4.43*** 11.60*** 8.07 0.65*** 2.04*** 2.81*** 2.45*** 
Note: All analyses are controlling for demographic variables. 
**p<0.01 
***p<0.001 
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Table 3-8. Mediated effect of parent- and peer-level variables on violence trajectories. 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated 

Parental Involvement Alcohol Use 0.199 13.01*** 0.01 10.2 
 Marijuana Use 0.201 64.02*** 0.003 10.2 
 Other Drug Use 0.141 8.21*** 0.02 7.2 
 Academic Achievement 0.798 10.93*** 0.007 4.1 
 Desire to Leave Home 0.217 15.98*** 0.01 11.0 
 Group Fighting 0.233 11.36*** 0.02 11.9 
 Baseline Violence 0.010 9.25*** 0.03 0.5 
 Total    55.11 
      
Peer alcohol use Alcohol Use 0.301 8.57*** 0.04 16.2 
 Marijuana Use 0.291 7.41*** 0.04 15.7 
 Other Drug Use 0.209 5.41*** 0.04 11.3 
 Academic Achievement 0.036 7.95*** 0.005 1.9 
 Desire to Leave Home 0.20 9.60*** 0.02 1.1 
 Group Fighting 0.266 7.36*** 0.04 14.3 
 Baseline Violence 0.290 7.28*** 0.04 15.6 
 Total    76.1 
      
Peer marijuana use Alcohol Use 0.054 7.89*** 0.03 3.1 
 Marijuana Use 0.321 8.03*** 0.04 18.3 
 Other Drug Use 0.208 8.44*** 0.02 11.9 
 Academic Achievement 0.032 7.89*** 0.004 1.8 
 Desire to Leave Home 0.194 10.60*** 0.02 11.0 
 Group Fighting 0.248 7.77*** 0.03 14.1 
 Baseline Violence 0.271 6.96*** 0.04 15.5 
 Total    75.6 
 
Notes: All models are adjusted for demographic variables.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and Komro, Perry, 
Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent mediation was generated using 
the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is comparable across 
variables and groups of variables. 
***p<0.001 
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Table 3-9. Post-hoc description (means and percentages) of adolescents who were 
violent at Wave I. 

 Violence at Baseline  
 Violent Non-Violent p 
    
Community-level    
Racial Dispersion (Mean) 0.29** 0.25 0.009 
Poverty (Mean) 0.13 0.13 0.683 
Urban Area 0.12 0.39 0.318 
    
Parental and Peer Influences    
Parental Involvement (Mean) 5.57 5.85 0.056 
Parental alcohol use 0.59 0.58 0.377 
Peer alcohol use 0.71*** 0.53 <0.001 
Peer marijuana use 0.52*** 0.31 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.74*** 0.53 <0.001 
Marijuana use 0.49*** 0.25 <0.001 
Other drug use 0.24*** 0.10 <0.001 
Academic achievement 0.60*** 0.74 <0.001 
Desire to leave home 0.46*** 0.33 <0.001 
Depression 0.47*** 0.40 <0.001 
    
Violence    
Group fighting 0.50*** 0.15 <0.001 
    
Demographics    
Male 0.68*** 0.42 <0.001 
Age (Mean) 15.27 15.16 0.117 
White 0.66*** 0.75 <0.001 
African-American or Black 0.25*** 0.17 <0.001 
Hispanic or Latino 0.14 0.11 0.025 
Asian or Pacific Islander 0.06** 0.03 0.003 
Native American 0.02** 0.03 0.005 
Notes: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. The Wave IV weighting variable used for these analysis. 
**p<0.01 
***p<0.001 
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CHAPTER 4 
GENDER AND RACIAL/ETHNIC DIFFERENCES IN RISK FACTORS ASSOCIATED 

WITH TRAJECTORIES OF VIOLENT DELINQUENCY IN A NATIONALLY 
REPRESENTATIVE, LONGITUDINAL SAMPLE 

Racial/ethnic and gender disparities are present in violent offending, and evidence 

suggests that certain groups (e.g., African-Americans, Hispanics, and males) are at 

greater risk for violence compared to Whites and females. The purpose of this study is 

to estimate trajectories of serious violence using a longitudinal sample of adolescents 

by race/ethnic and gender subgroups, considering multiple domains of risk and 

protective factors in differentiating profiles of delinquent and violent behaviors.   

Methods. Participants included a nationally representative sample of 9421 adolescents 

followed from ages 15 through 26. Trajectories of violence were estimated for each 

subgroup (e.g., White males and females, African-American males and females, 

Hispanic males and females, Native Americans, and Asians), and participants were 

assigned to each trajectory group using latent trajectory modeling.  Multinomial logistic 

regression procedures were used to evaluate the effect of multiple domains of risk and 

protective factors in stages (e.g., community-level, parent- and peer-level, and 

individual-level) to understand the predictors of membership in high-violence trajectory 

groups.  Mediation analyses were conducted to further evaluate the direct and indirect 

effect of community-, parental- and peer-level variables on violent trajectories.  Results. 

Three groups of violence trajectories were identified for all subgroups: 1) Non-Violent; 2) 

Escalators; and 3) Desistors. Group fighting significantly predicted violence above and 

beyond baseline violent behavior for Asian desistors, White male and female desistors, 

African-American male and female desistors, and African-American male escalators.  A 

number of racial/ethnic and gender differences in the multiple domains of risk and 
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protective factors emerged. Conclusion. Group fighting is a significant predictor of 

violence beyond baseline violence for certain groups of violent adolescents.  Contextual 

variables (urban neighborhood residence, racial dispersion, peer alcohol and marijuana 

use, and parental alcohol use) appear to increase risk for violence differentially by 

subgroup.   

Background 

Each year, nearly 700,000 adolescents and young adults (10-24) are treated in the 

emergency room for injuries related to violent activity (CDC, 2009).  Evidence suggests 

that adolescents who engage in delinquent behavior are more likely to engage in other 

high-risk activities (e.g., alcohol and other drug use, dropping out of school, gun 

ownership, gang membership, risky sexual activity and familial independence) 

(Thornberry, Huizinga, & Loeber, 1995; CDC, 2009; 2010) and increase their risk of 

health-related consequences (including serious injury and death) (Conseur, Rivara, & 

Emanuel, 1997; Farrington & Loeber, 2000).  

The evidence is clear that individual- and family-level characteristics increase the 

risk for violent behavior.  For example, neurological deficiencies and cognitive 

impairments (Moffitt et al., 2001), low IQ, hyperactivity, difficulty concentrating at school, 

beliefs and attitudes favorable to violence, antisocial behavior, and impulsivity have 

been consistently associated with violent behavior at the individual-level (Hawkins et al., 

2000; Howell, 2009).  At the family level, parental criminal behavior, child maltreatment, 

low levels of parental involvement, parental attitudes favorable to violence and 

drug/alcohol use, and separation of the parent and child have been identified as risk 

factors in a recent meta-analysis of longitudinal studies of risk factors for violence 
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(Hawkins et al., 2000).  Each of these factors has been consistently associated with 

increases in violent activity. 

Despite the strong evidence in support of some risk factors for violence, other 

behavioral risk factors within the family and peer group are less studied.  Hawkins et al. 

(2000) found that delinquent peers and gang membership have been predictive of 

violent behavior; however, the effect of peer and parental substance use is unclear.   

Academic failure and dropout has also been associated with violence, but less drastic 

measures of academic success have not been evaluated in the empirical literature on 

violence (Hawkins et al., 2000).  Community-level influences such as availability of 

firearms, exposure to violence, and exposure to racism in the neighborhood have 

consistently been linked to violent behavior (Kaufman, 2005; Reingle, Jennings, 

Maldonado-Molina, & Canino, 2010).  Finally, although many studies have analyzed the 

multiple domains of risk and protective factors for violent behavior, few have assessed 

the degree to which contextual variables are mediated by more proximal variables at the 

individual-level. 

Race/Ethnic Differences in Violence 

Racial differences in the prevalence of violence have been identified.  For 

example, Williams et al. (2007) found that self-reported violence initiation rates were 

higher for African-Americans compared to Whites for major delinquency, violence, and 

juvenile justice system involvement.  Additionally, Williams et al. (2007) reported 

African-Americans’ higher rates of major delinquent and violent acts when compared to 

Whites.  Additionally, McNulty & Bellair (2003) found that African-Americans, Hispanics, 

and Native Americans have higher involvement in serious physical violence compared 

to White adolescents at ages 15 to 16.  
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Evidence suggest that these racial differences may be partially attributable to 

differences in the presence of community-level risk factors, such as neighborhood 

poverty and exposure to guns, delinquent peers, and violence (Sampson, Morenoff, & 

Roaudenbush, 2005; Farrington & Loeber, 2000). Family and individual-level variables 

also contribute to violent behavior, including acculturation level among Hispanics 

(having immigrated to the United States more recently is a protective factor from 

violence), parental marital status (living with parents who are not married puts 

adolescents at risk for violence), lower verbal reading and writing ability, shorter length 

of residence in the neighborhood, and lower income, as low socioeconomic position has 

been shown to increase the risk of violence initiation (Sampson et al., 2005; Williams et 

al., 2007). These disparities may be a function of socioeconomic differences between 

racial/ethnic groups, including income, neighborhood structural characteristics, 

oppression, cumulative disadvantage within the family, employment, and education; as 

well as racial discrimination and bias (Centerwall, 1995; Williams, 1999; Peterson & 

Krivo, 2005).  These findings support the hypothesis that the racial and ethnic 

differences in violence may be at least partially attributable to neighborhood-, family-, 

and individual-level socioeconomic variables.  

Although the risk factors above have explained some of the racial/ethnic 

differences in violent behavior, further research is necessary to more clearly delineate 

racial and ethnic differences (which have been accepted as a proxy for larger 

socioeconomic differences, discrimination, and cumulative disadvantage) in delinquency 

and violence between these groups.  The research on race and ethnic differences on 

violence has not consistently attributed violent behavior to differences in race/ethnicity 
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or socioeconomic position.  For example, Blum and colleagues (2000) found that 

gender, race, ethnicity, income, and family structure explained no more than ten percent 

of the variance in violent behavior.  This finding indicates that the differential risk factors 

for violence by racial/ethnic group is more complex than race or socioeconomic position.  

Therefore, multiple domains of risk factors that differ by race/ethnicity must be further 

studied to better understand how these factors contribute to violent behavior.   

Criminological theory provides insight as to the rationale behind racial and ethnic 

differences in the prevalence of violent offending. First, social learning theory posits that 

individuals learn to engage in criminal behavior by observing those around them (Akers, 

1973). This theoretical framework is comprised of four central components: excess of 

definitions favorable to criminality, association with deviant peers, reinforcement of 

criminal behavior, and imitation.  When these elements are combined, an individual is 

more likely to engage in deviant or criminal behavior (Akers, 1973).  Using this theory, 

violent behavior would be more prevalent among racial/ethnic minorities if they have 

more violent peers who teach them to participate in violence, and this violent behavior is 

reinforced.  Research supports this hypothesis, as African-Americans and Hispanics are 

more likely to be involved with gangs (McNulty & Bellair, 2003) and have delinquent 

peers (Stewart, Simons, & Conger, 2002) compared to Whites.    

Shaw and McKay maintain that the characteristics of the community (rather than 

the individuals within the community) facilitate crime.  For example, transient individuals 

are unlikely to watch over their neighbor’s property, or even become acquainted with 

their neighbors.  Therefore, a neighbor could never know if someone is stealing a car 

out of the driveway, as they do not know who resides in that particular home.  Suburban 
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areas have these types of neighborly ties, and they would recognize when someone 

does not belong.  Using the framework provided by Social Disorganization theory, the 

lack of neighborly recognition is one of the reasons why crime is higher in transient, 

disorganized communities. 

Sampson, Raudenbush, and Earls (1997) further elaborate on this aspect of their 

theory in defining the “collective efficacy” of communities.  Collective efficacy is the 

neighborhoods’ ability to come together to reduce criminal or disorderly behavior.  

Cohesive, suburban neighborhoods are very likely to do this:  When there is a problem 

within the community, members of the neighborhood organize themselves and remedy 

the issue.  Urban, disadvantaged, disorganized neighborhoods are not likely to have 

such a mechanism in place to filter out criminal behavior among residents.  This lack of 

social control in a community allows crime to multiply.  This theory has substantial 

implications for racial/ethnic differences in violence, as minorities are more likely to 

reside in these urban, at-risk communities (Sampson & Wilson, 2005). 

Gender Differences in Violence 

There are also substantial gender differences in the prevalence of violent 

behavior. There is evidence that rates of violence among girls have been continually 

increasing since 1980 (Snyder, 2003). During this time, aggravated and simple assaults 

among girls have increased by 113% and 257%, respectively (Snyder, 2003). Although 

these increases seem large, the types of assault committed by girls differ from the types 

of assault perpetrated by boys.  For example, girls are more likely to fight with parents 

and peers, rather than use weapons or commit sexual assault (Chesney-Lind & 

Shelden, 1998).  
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Gender differences may be partially attributable to differential risk factor exposure 

by gender group.  For instance, Moffitt et al. (2001) found that boys are exposed to 

more risk factors for violent behavior than girls, thus increasing their likelihood of violent 

offending among boys compared to girls.  Differences in deviant peer associations may 

also influence the differences in risk between girls and boys.  Piquero, Gover, 

MacDonald, & Piquero (2005) found that association with deviant peers was 

significantly related to violence and delinquency, but this was only true among boys.  

This may reflect differences in the social learning effect discussed above, as boys learn 

to participate in violent behavior from their peer group (Akers, 1973).   

In addition to the effects of multiple risk factors and deviant peer group 

associations, differences in socialization may be an explanation for differential 

participation in violence between males and females.  In a meta-analytic evaluation of 

differences in parental socialization of their children, Lytton & Romney (1991) found that 

parents were more likely to discourage aggressive behavior in their female children 

compared to male children.  This small but insignificant difference may indicate that 

socialization alone is not the reason for differential aggression between the gender 

groups.  Instead, a small degree of socialization differences may have cumulative 

effects when the adolescents’ peer group and school environment is considered (Lytton 

& Romney, 1991).  Together, these multiple risk factors may be partially responsible for 

observed gender differences in violent behavior. 

To further investigate the factors driving gender and racial/ethnic differences in 

delinquency over the life-course (and the risk factors for violence over time), this study 

stratified a longitudinal, nationally representative sample of adolescents and young 
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adults by gender- and race/ethnicity.  Trajectories were estimated by racial/ethnic and 

gender subgroups, and multiple domains of risk and protective factors were identified 

for each racial/ethnic and gender group individually.  This will contribute substantially to 

the literature on disparities and etiology of violence in the general population.  

Specifically, I hypothesize that: 1) males are at higher risk for violence between late 

adolescence and early adulthood (ages 16-26), and these differences may be 

attributable to differences in group fighting at baseline (age 15); 2) racial/ethnic 

minorities (African-Americans and Hispanics) are more likely to be involved in high 

levels of serious violence compared to Whites; and 3) differences in violence by 

racial/ethnic and gender subgroups are attributable to differences in multiple domains of 

risk factors. 

Method 

Design 

The National Longitudinal Study of Adolescent Health (Add Health) is a school-

based panel study conducted from 1994 (Wave I) through 2008 (Wave IV), when 

participant ages ranged from 11-32 (Chantala & Tabor, 1999). The data collection for 

this survey was designed to explore the effects of multiple domains of risk factors on 

adolescents’ health behaviors.  In Wave I, 80 communities were selected to ensure 

demographic representativeness (ethnic composition, region of the country, urbanicity, 

school size, and school type) of students in the United States.  Schools (n = 132) were 

eligible if they enrolled more than thirty students and had an eleventh grade.  All 

students who were enrolled in the school and were present on the survey day were 

eligible for participation in the study.   Approximately 200 students were randomly 
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selected from strata of grade and sex, resulting in a final cohort sample of 9421 

adolescents.   

Data Collection 

At Wave I, the baseline sample of 20,745 participated in a one- to two-hour in-

home interview.  This interview collected data on a variety of topics, including 

demographics, peer networks, health, employment, substance use, criminal and 

delinquent behavior, sexual behavior, and romantic partnerships.  All data were 

recorded on laptop computers, and the participant listened to the questions and 

responded on the laptop themselves to maximize validity for sensitive items.  At this 

time, parents were also surveyed to evaluate their health behaviors, education, 

neighborhood characteristics, and heritable conditions (Chantala & Tabor, 1999).  

Wave II data collection included another in-home interview one year later, between 

April and August, 1996.  Interview items were similar, but additional nutrition and sun 

exposure items were added.  The response rate for eligible participants in Wave II was 

88.2%.  All participants who were interviewed in Wave I were eligible, excluding those 

who moved out of the country.  Jailed adolescents were interviewed when possible.  

Wave III included data collected between 2001-2002, when participants were ages 18-

26.  The survey instrument changed to reflect the more influential romantic 

relationships, criminal history, and job- and college-related influences rather than 

school-based influences on health behaviors.   

In 2007-2008, Wave IV of data collection consisted of a 90-minute questionnaire to 

be completed by respondents via laptop.  Physical and biological markers were 

collected, and questionnaires included a greater number of financial, 

marital/cohabitation, medications, physical health, and childhood maltreatment items. 
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The response rate for this sample was 80.3% of eligible participants.  Participants were 

eligible for all waves of data collection if they participated in Wave I.   

The sample used in this study includes participants who were present at all four 

waves of data collection. The sample used in this study includes participants who were 

present at all four waves of data collection.  This cohort was 42.8% male, 64.5% White, 

23.6% African-American, 14.8% Hispanic, 5.8% Asian or Pacific Islander, 4.1% 

American Indian, and 1.1% “Other”. The average age at Wave I was 15.4 (sd = 1.6), 

16.3 (sd = 1.6) at Wave II, 21.7 (sd = 1.6) at Wave III and 26.5 (sd = 1.8) at Wave IV.  

More than twenty percent of the sample reported participating in a group fight at Wave I 

(22.1%).  Mean violence at Wave II was 0.52(SE = 0.04), 0.28(SE=0.03) at Wave III, 

and 0.91(SE=0.04) at Wave IV.  The prevalence of the independent and dependent 

variables are detailed in Table 4-1. 

Measures 

Violent Delinquency. Violence was measured using three items that were 

measured across each of the four waves of data collection: In the past 12 months, have 

you 1) hurt someone badly enough that he or she needed care from a doctor or nurse?; 

2) pulled a knife or gun on someone?; and 3) shot or stabbed someone? At each wave, 

a value from 0-12 was assigned to each participant, where a value of “0”, “2”, or “4” was 

assigned for each of these violent acts in which the individual has participated in during 

the past year.  A zero was assigned for each item if the participant did not report the 

behavior.  A two was assigned if the adolescent reported hurting someone badly 

enough to need care from a doctor or nurse one to three times in the past year.  A four 

was assigned for each of the following occurrences: 1) shooting or stabbing someone; 

2) pulling a knife or gun on someone; or 3) hurting someone badly enough to need care 
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from a doctor or nurse four or more times in the past year.  These values were used to 

create trajectories of delinquency over Waves II-IV.  

Group Fighting. Group fighting was measured using the variable, “In the past 12 

months, how often did you take place in a physical fight where a group of your friends 

was against another group?”.  Responses to this item include: “0=Never”, “1=One or 

two times”, “2=Three to four times”, and “3=5 or more times”.  These responses were 

dichotomized into “0=never” group fighting and “1=group fighting” in the past year.   

Racial Dispersion. Racial dispersion is a measure (ranging from 0 to 1) of the 

racial heterogeneity in a neighborhood.  Dispersion is equal to zero when all census 

tract members are members of the same racial group, and equal to one when residents 

are equally distributed among White, African-American, Asian, Native American, and 

Other races. 

Poverty. Poverty was measured using the percentage of families in the 

respondents’ census tract whose income was at or below the poverty level.  Racial 

dispersion was measured using the concentration of racial/ethnic homogeneity within 

the neighborhood, so higher proportions would indicate greater concentration of one 

race/ethnicity within a neighborhood.  These items were incorporated into the analysis 

in accordance with Shaw and McKay’s (1942) theory of Social Disorganization. 

Urban Neighborhood. All addresses were geocoded at the time of the interview, 

and these addresses were linked to U.S. Census data (1990) to determine the 

urbanicity of the residence.  Addresses were considered “completely urban” or “not 

completely urban”.  
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Risk factors for violence  

Parental Involvement. Parental influence and involvement was measured using a 

scale of twenty items (10 for maternal involvement, 10 measuring paternal involvement) 

(Prado et al., 2009).  Each individual item was dichotomized, and the scale is the sum of 

all twenty items (range: 0-20).  The ten items which comprised the scale included 

whether or not the respondent reported participating in the following activities with their 

mother and/or father in the past four weeks: 1) going shopping; 2) playing a sport; 3) 

attending a religious or church-related event; 4) talking about someone they are dating 

or a party they attended; 5) attending a movie, play, concert, or sporting event; 6) talked 

about a personal problem they were having; 7) had a serious argument about their 

behavior; 8) talked about work or grades; 9) worked on a project for school; and 10) 

talked about other things they are doing in school. Cronbach’s coefficient alpha for this 

scale was 0.74. This scale was included as a covariate because evidence suggests that 

parenting variables (e.g., monitoring, involvement) are related to violence (Park, 

Morash, & Stevens, 2010).   

Parental Alcohol Use. At the Wave I survey, parents of surveyed adolescents 

were asked, “How often do you drink alcohol?”.  Response options included, “Never”, 

“Once a month or less”, “Two or three days a month”, “Once or twice a week”, “Three to 

five days a week”, and “Nearly every day”.  Responses were dichotomized into “parents 

use alcohol” and “parents do not use alcohol” based upon the distribution of the 

responses. 

Peer Alcohol Use. Peer alcohol use was measured using one item: “Of your three 

best friends, how many drink alcohol at least once a month?” Respondents who 
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reported having one or more friends who use alcohol monthly were coded as “1”. These 

items were included because literature suggests that individuals who have peers who 

use alcohol (Herrenkohl et al., 2007; Kuntsche, Gossrau-Breen, & Gmel, 2009; Leech, 

Day, Richardson, & Goldschmidt, 2003) are more likely to engage in violent behavior.   

Peer Marijuana Use. Respondents were asked, “Of your three best friends, how 

many use marijuana at least once a month?” Respondents who reported having one or 

more friends who use marijuana monthly were coded as “1”. These items were included 

because literature suggests that individuals who have peers who use marijuana 

(Herrenkohl et al., 2007; Leech, Day, Richardson, & Goldschmidt, 2003) are more likely 

to engage in violent behavior. 

Depression. This mental health status variable was measured with one item, 

“How often in the past week have you felt depressed?”. Values for this variable were 

dichotomized so that 1 = “One or more times” and 0 = “0 instances of depression” in the 

past week.  Depression was included as a covariate because higher levels of 

depression have been associated with violence (Elbogen & Johnson, 2009; Senn, 

Carey, & Vanable, 2010; Thurnherr, Bechtold, Michaud, Akre, & Suris, 2008) and other 

risk behaviors (Latzman & Swisher, 2005; Senn, Carey, & Vanable, 2010).    

Academic Achievement. Academic performance was measured using the 

variable, “On a scale of 1 to 5, where 1 is low and 5 is high, how likely is it that you will 

go to college?”. This item was included as a covariate because academic achievement 

and IQ have been associated with increased risk of violence (Herrenkohl, McMorris, 

Catalano, Abbott, Hemphill, & Toumbourou, 2007; Leech, Day, Richardson, & 

Goldschmidt, 2003).   
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Alcohol Use. Lifetime alcohol use was evaluated using the item, “Have you had a 

drink of beer, wine, or liquor—not just a sip or a taste of someone else’s drink—more 

than 2 or 3 times in your life?”.  Those who responded affirmatively to this item were 

categorized as “Alcohol Users”.   

Marijuana and other drug use. Marijuana use was measured using the item, 

“During your life, how many times have you used marijuana?” Responses were 

categorized into “users” and “non-users”. Other drug use was created using the self-

reported number of times the respondent used cocaine, inhalants, or other drugs in their 

lifetime.  If any of these drugs were used, respondents were categorized as “users.”  

These items were included because evidence suggests that the use of marijuana and 

other drugs (Boles & Miotto, 2003; Dhungana, 2009; Herrenkohl et al., 2007) increases 

the risk of violent behavior.   

Desire to leave home.  This variable was measured using the following item: 

“How much do you feel that you want to leave home?”. Respondents who reported “very 

much” or “quite a bit” were categorized as “1”, others were categorized as “0”.  This 

variable was included because some evidence suggests that a negative home 

environment increases the likelihood of violent delinquency (Ou & Reynolds, 2010).   

Spanish at Home. For Hispanic males and females only, the variable “Speaking 

Spanish at home” was be added as an individual-level measure of acculturation.  

Specifically, all adolescents were asked, “What language is usually spoken at home?”.  

Hispanic adolescents who reported “Spanish” were coded as “Speaking Spanish at 

Home”.  Those who reported “English” were the referent for this category.  Those 

reporting any other language spoken were excluded (n=23) from the analysis. 
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Generational Status. Generational status has been identified as an important risk 

factor for multiple health behaviors among Hispanics, as the more acculturated 

adolescents become, the more risky behaviors they tend to engage in (Maldonado-

Molina, Reingle, Jennings, & Prado, 2011; Maldonado-Molina, Reingle, Tobler, 

Jennings, & Komro, 2010; Jennings, Maldonado-Molina, Piquero, & Canino, 2010).  In 

this study, generational status was derived from two variables.  Both adolescents and 

their parents were asked, “Were you born in the United States?”.  If neither a parent nor 

the child reported being born in the United States, the adolescent was considered a 

“First Generation Immigrant”.  If the parent reported being foreign-born and the 

adolescent reported being born in the United States, the adolescent was considered 

“Second Generation US-Born”.  If one or more parents were born in the United States, 

and the adolescent reported being born in the United States, the adolescent was 

considered “Third Generation US-Born and Beyond”.   

Analytical Methods 

Group-Based Trajectory Modeling 

Trajectory groups were fitted to the data using group-based trajectory modeling 

(Nagin & Land, 1993; Nagin, 2005).  This method of analysis grouped individuals 

together based upon common attributes (e.g., levels of violence over time).  This 

approach is appropriate in this situation because violence varies over time (Farrington, 

1986), and individuals with different levels of violence may be substantially different 

from each other.  Grouping participants with heterogeneous levels of violent behavior 

together and then attempting to predict violence may dilute the effect of risk or 

protective factors (Nagin, 2005).  
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Group-based trajectory models are finite mixture models, which use single- and 

multiple-group models structures (Nagin, 2005). Finite mixture models (also known as 

latent class models) represent the heterogeneity in a finite number on unmeasured 

(latent) classes.  The trajectory groups that are created using these analyses are 

derived from maximum likelihood estimation.  In this case, violence data follow a 

Poisson distribution with a large number of non-violent events (zero violent events).  

Therefore, a zero-inflated poisson (ZIP) distribution was be specified in the model 

(Jones, Nagin, & Roeder, 2001).   

Models were tested until the most parsimonious number of trajectory groups 

maximizes the Bayesian Information Criterion (BIC).  The BIC refers to: BIC = log(L) – 

0.5klog(N), where log likelihood at the maximum likelihood estimate is subtracted from 

half the number of parameters multiplied by the log of the sample size.  The trajectories 

were descriptive in nature, and quadratic, cubic and linear models was be tested to 

correctly depict the slopes represented in the data.  SAS PROC TRAJ was used to 

estimate the trajectories (SAS Institute, Cary, NC; Jones, Nagin, & Roeder, 2001).  

Individuals were classified into mutually exclusive trajectory groups using the 

“maximum probability” procedure (Nagin, 2005, 2001).  In other words, participants 

were assigned to groups in which they have the greatest probability of membership 

(e.g., greater than .80).  The modeling strategy estimated posterior probabilities of 

assignment to each group, and individuals were assigned to the group with the highest 

probability.  This does not guarantee that all individuals will have a probability of “1” or 

membership in a latent group, but the mean assignment probability for each group is 
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expected to be high (>.80; Nagin, 2005; 2001).  These high assignment probabilities 

increases confidence in the validity of latent groups. 

This modeling approach has a number of strengths and weaknesses.  Latent 

group-based modeling allows an estimation of patterns of violent behavior over the life-

course.  These summaries of violence over time provide more information than a 

traditional dichotomous, “violent” or “non-violent” outcome variable.  However, there is a 

possibility that groups that are not meaningful could emerge from the data (e.g., a latent 

class with 2% or less of observations categorized in that group).  To avoid this situation, 

the BIC as well as a judgment of parsimony was used in the modeling procedure.  In 

addition, the shape of each trajectory and the number of latent groups is sensitive to the 

size of the dataset, characteristics of the sample, or length of the follow-up (Eggleston, 

Laub, & Sampson, 2004).  Specifically, Eggleston et al. (2004) found that the shape of 

each trajectory group remained relatively constant despite changes in the length of 

follow-up; a doubling of the follow-up time changed their conclusion in identifying the 

time of peak criminality and estimating individual-level group membership.  These 

limitations must be considered when interpreting the results of these analyses. 

Latent group-based trajectory modeling has been used in several studies in 

estimating trajectories of violence among adolescents and young adults.  Piquero 

(2008) reviewed 80 studies on trajectories of delinquency over the life-course.  This 

study found evidence of the “age-crime” curve, as criminal behavior decreased over 

time.  The majority of studies found between three and five classes of delinquency, 

regardless of methodology and the sample (Piquero, 2008; Maldonado-Molina et al., 
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2009).  Overall, these trajectory models have been used in previous studies to examine 

delinquency and violence over time.   

Three variables were used to construct trajectories of violence across three Waves 

(II-IV).  Due to the severity of two violent behaviors, having shot or stabbed someone, 

and having pulled a knife and gun on someone were weighted as “0” (if they have not 

reported such behavior) or “4” (if they reported shooting or stabbing, or pulling a knife or 

gun).  The third variable (hurting someone badly enough to require care from a doctor or 

nurse) was coded as “0” if no instances of this behavior were reported, “2” if one, two, or 

thee instances were reported, or “4” if four or more were reported.  Responses ranged 

from 0 (non-violent in all categories) to 12 (Frequent violence in all three categories). All 

baseline covariates in the model was recoded as dichotomous (with the exception of 

parental involvement, poverty, racial dispersion, and age).  The distribution of the 

parental involvement measure is normal, with a relatively high internal consistency (α = 

0.74). 

Trajectory estimation was conducted using the recoded violence measures from 

Waves II-IV for each racial/ethnic and gender subgroup. Due to sample size limitations, 

Native Americans and Asians were not be stratified by gender.  Instead, risk and 

protective factors were assessed for those groups as a whole.  “Other Races” were 

excluded from the analysis. 

Multinomial Logistic Regression 

Once trajectory groups have been specified, bivariate and multivariate multinomial 

logistic regression were used to estimate odds-ratios for risk and protective factors on 

membership in each trajectory.  This model is an extension of multiple logistic 



 

  122

regressions; however, the model is more appropriate in this situation because trajectory 

group membership is a nominal variable, and this procedure compares membership in 

each trajectory group to a reference category (e.g., low-level violence).  Under this 

model, each (g – 1) odds-ratios were generated (Hedeker, 2003).   

Multinomial logistic regression procedures were adapted to account for the 

multilevel nature of the data (Hedecker, 2003).  The Add Health sampling design 

selected schools as the primary sampling unit, and individuals are nested within 

schools.  Clustered robust standard errors were estimated to produce error estimates 

that take into account the autocorrelation due to the sampling design.  Failure to 

account for the sampling deign would result in an inflated Type 1 error rate, artificially 

increasing the precision of the effects (Twisk, 2006). The adapted multinomial model 

does not assume that observations are independent; therefore, it is appropriate for 

longitudinal and clustered designs (Hedecker, 2003). STATA 11 software (College 

Station, TX) was used to conduct all multinomial logistic regression analyses.  

The first stage of model selection involved a bivariate test of the association of 

each predictor variable with the trajectory groups.  All variables that are not marginally 

predictive of any dependent variable (trajectory group) in bivariate analyses were 

removed from the multivariate model.  After this initial model selection, distal variables 

(e.g., community-level) were added to the model first, followed by parental and peer-

level variables, and then individual-level characteristics.  The final model assessed the 

influence of all risk and protective factors, accounting for baseline violence. 

Mediation Analysis 

Mediation analyses were conducted with any variables that are significantly 

associated with both the contextual variables and the outcome (violence).  Covariance 
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matrices were generated and regression estimates were standardized to obtain an 

overall mediated effect of each individual-level variable for each contextual variable.  

To test the significance of the mediator, the Sobel test was used to generate a z 

statistic and standard error (Baron & Kenny, 1986; Sobel, 1982; MacKinnon, Warsi, & 

Dwyer, 1995).  The percent mediation for each mediator was calculated using the 

formula: ab/a1b1…axbx +c.  In this formula, a represents the effect of the contextual 

variable on the hypothesized mediator, and b represents the effect of the mediator on 

the outcome variable (in this case, violence).  C represents the direct effect of the 

contextual variable on the outcome.  All of these standardized estimates (including all 

other variables in the model) were used to calculate the proportion of the variance in 

each contextual variable that is mediated by each proximal variable.  These 

percentages were summed by contextual variable to estimate the proportion of the 

contextual variable’s effect on violence that is mediated through more proximal 

variables.   

Finally, when baseline violence was a significant predictor of violent trajectory 

membership in the bivariate analyses, post hoc analysis was conducted to understand 

the risk factors associated with baseline violence.  For this analysis, weighted 

proportions and means are calculated for each category of baseline violence (violent or 

non-violent) to understand the differences in risk factors for violence at age 15. 

Results 

Trajectories of Violence 

To determine the number and shape of trajectories of violence, latent group-based 

trajectory modeling was used.  Three distinct classes were identified for each subgroup.  

The non-aggressive group had consistently reported no (or very low) participation in 
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violence behavior across all waves.  Desistors participated in violence at earlier waves 

(II and III), but this violent behavior declined by Wave IV. Escalators had lower levels of 

violence at waves II and III, but their violent behavior increased drastically at Wave IV. 

For White males, 76.3% were non-violent, 12.6% were desistors, and 11.1% were 

identified as escalators.  Among White females, 82.6% were non-violent, 6.3% were 

identified as desistors, and 11.1% were considered escalators.  Among African-

American males, 55.6% were non-violent, 25.8% were desistors, and 18.6% were 

escalators.  The majority of African-American females were non-violent (73.4%), 

followed by escalators (14.1%), and desistors (12.5%).  Among Hispanic males, 59.6% 

were non-violent, 17.5% were desistors, and 21.4% were escalators.  Hispanic females 

were less violent overall, with 78.8% considered non-violent, 10.3% desistors, and 

10.9% escalators.  Among Asians, 74.6% were non-violent, followed by 13.5% 

escalators, and 11.8% desistors.  Finally, among Native Americans, 63.2% were non-

violent, 18.1% were desistors, and 18.6% were escalators.  A graphical comparison of 

the proportion of violent versus non-violent adolescents by race/ethnic and gender 

group is displayed in Figure 4-1. 

For each race/gender subgroup, a three-group trajectory model showed the lowest 

AIC and BIC compared to a higher-class model.  These AICs and BICs are detailed in 

Table 4-2.  The mean posterior probabilities for all groups ranged from (0.75-0.92).  

Figure 4-2 displays the trajectories of violence from ages 16-26 for each subgroup.  The 

average violence values for each trajectory group at each wave are detailed in Table 4-

3.  Mean violence for those in the non-violent trajectory group was zero for all 

subgroups across all waves.   
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There were clear differences by race/ethnicity in level of violence over time.  

Consistently among Whites, African-Americans, and Hispanics, males were over-

represented in each violent trajectory group compared to females.  

Effects of Risk and Protective Factors at Age 15 on Trajectories of Physical 
Aggression 

White males 

Table 4-4 shows the bivariate relationship between each risk or protective factor 

and violence trajectories.  For desistors, peer alcohol use (OR = 2.30; 95% CI 1.72-

3.07), peer marijuana use (OR = 1.94; 95% CI 1.41-2.67) individual-level alcohol use 

(2.46; 95% CI 1.79-3.38), marijuana use (OR = 2.35; 95% CI 1.75-3.16), other drug use 

(OR = 2.56; 95% CI 1.70-3.87), group fighting (OR = 2.22; 95% CI 1.79-2.76), and 

baseline violence (OR = 4.11; 95% CI 3.02-5.60) were identified as risk factors for being 

in the “desistor” trajectory group compared to the non-aggressive group.  Protective 

factors for desistors included higher academic achievement (OR = 0.82; 95% CI 0.72-

0.92), and age (OR = 0.93; 95% CI 0.86-1.01; p<0.10).  For escalators, racial dispersion 

(OR = 3.62; 95% CI 1.31-3.10), peer alcohol use (OR = 1.64; 95% CI 1.10-2.44), peer 

marijuana use (OR = 1.62; 95% CI 1.01-2.59), individual-level alcohol use (OR = 1.48; 

95% CI 1.01-2.15), marijuana use (OR = 1.70; 95% CI 1.07-2.68), other drug use (OR = 

01.82; 95% CI 0.94-3.53; p<0.10), group fighting (OR = 1.60; 95% CI 1.08-2.38), and 

baseline violence (OR = 2.36; 95% CI 1.51-3.70) were identified as risk factors.  

Academic achievement (OR = 0.86; 95% CI 0.72-1.03; p<0.10) was identified as a 

marginally significant protective factor for membership in the escalator group compared 

to the non-violent group.  Because poverty, urban neighborhood, desire to leave home, 
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and depression were not significant in predicting violence for neither desistors nor 

escalators in bivariate analyses, they were dropped from further multivariate analyses. 

Table 4-5 shows the multivariate effect of community-, parent- and peer-level 

variables on the desistor and escalator trajectory groups.  Racial dispersion was a 

significant risk factor for escalators only (OR = 3.38; 95% CI 1.21-5.49).  Peer alcohol 

use was a risk factor for desistors (OR = 2.29; 95% CI 1.56-3.36); however, this effect 

was only marginally significant for escalators (OR = 1.53; 95% CI 0.99-2.33; p<0.10). 

Peer marijuana use remained a risk factor for desistors only (OR = 1.58; 95% CI 1.08-

2.31). 

When individual-level variables were added to the multivariate model (Table 4-6), 

racial dispersion among escalators was the only contextual variable that remained 

significant (OR = 3.11; 95% CI 1.19-8.19).  Peer alcohol use remained a significant risk 

factor among desistors only (OR = 1.53; 95% CI 1.03-2.28).  A number of individual-

level variables were significant for desistors only.  Specifically, alcohol use (OR = 1.65; 

95% CI 1.08-2.52), other drug use (OR = 1.35; 95% CI 1.04-1.76), and group fighting 

(OR = 1.82; 95% CI 1.41-2.34) were identified as risk factors for membership in the 

desistors trajectory group.  No individual-level variables significantly predicted 

membership in the “escalator” trajectory group. 

The final model, adjusted for baseline violence in addition to all other risk and 

protective factors, is presented in Table 4-7. For escalators, racial dispersion remained 

significant (OR = 3.07; 95% CI 1.17-8.05), and baseline violence was also identified as 

a risk factor (OR = 1.83; 95% CI 1.18-2.84). Peer alcohol use remained marginally 

significant (OR = 1.47; 95% CI 0.98-2.21; p<0.10) among desistors.  Also among 
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desistors, alcohol use (OR = 1.55; 95% CI 1.02-2.35), other drug use (OR = 1.35; 95% 

CI 1.04-1.76), group fighting (OR = 1.50; 95% CI 1.16-1.93) and baseline violence (OR 

= 2.66; 95% CI 1.88-3.75) predicted membership in the desistor group, compared to the 

non-aggressive trajectory group.   

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-3.  The significance of pathway a indicated that all variables met the criteria for 

inclusion in the mediation analysis (e.g., contextual variables must be significantly 

associated with at least one mediator (Table 4-8).  The indirect effects of each 

contextual variable by each individual-level variable are detailed in Table 4-9.  For the 

effect of racial dispersion on violence, 64.1% of the effect on violence was mediated 

through individual-level variables (such as alcohol use, marijuana use, other drug use, 

academic achievement, group fighting, and baseline violence).  More than half of the 

effect of peer alcohol (52.4%), and 83.5% of peer marijuana use on violence was 

mediated through proximal variables.   

Because baseline violence was a significant predictor of both violent trajectory 

groups, a post-hoc analysis was conducted to understand the characteristics associated 

with baseline violence (Table 4-10).  Higher levels of racial heterogeneity in the 

neighborhood, peer alcohol use, peer marijuana use, individual-level alcohol and 

marijuana use, other drug use, lower academic achievement, greater desire to leave 

home, depression, and group fighting were all significantly higher among those who 

were violent at baseline.   

White females 

Table 4-11 shows the bivariate relationship between each risk or protective factor 

and violence trajectories for White females.  For desistors, peer alcohol use (OR = 1.88; 
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95% CI 1.07-4.77), peer marijuana use (OR = 3.14; 95% CI 1.99-6.44) individual-level 

alcohol use (3.59; 95% CI 1.99-6.44), marijuana use (OR = 2.35; 95% CI 1.61-3.42), 

other drug use (OR = 3.24; 95% CI 1.99-5.28), desire to leave home (OR = 1.88; 95% 

CI 1.41-2.52), depression (OR = 1.92; 95% CI 1.16-3.18), group fighting (OR = 3.64; 

95% CI 2.70-4.91), and baseline physical aggression (OR = 7.50; 95% CI 4.37-12.86) 

were identified as risk factors for being in the “desistor” trajectory group compared to the 

non-aggressive group.  Protective factors for desistors included higher parental 

involvement (OR = 0.93; 95% CI 0.86-0.99) and academic achievement (OR = 0.82; 

95% CI 0.70-0.95).  For escalators, none of the risk and protective factors tested in the 

model were significant predictors of group membership.  Because racial dispersion, 

poverty, urban neighborhood, and parental alcohol use were not significant in predicting 

physical aggression trajectories for either group at the bivariate level, they were 

dropped from further multivariate analyses. 

When considering the multivariate effect of parent- and peer-level variables only in 

predicting violent trajectory membership (results not shown), peer marijuana use 

remained a risk factor for desistors only (OR = 3.04; 95% CI 1.70-5.41).  Parental 

involvement remained protective for desistors (OR = 0.91; 95% CI 0.85-0.98).  When 

individual-level variables were added to the multivariate model (Table 4-12), parental 

involvement among desistors was the only contextual variable that remained significant 

(OR = 0.93; 95% CI 0.87-0.99). A number of individual-level variables were significant 

for desistors only.  Specifically, alcohol use (OR = 2.27; 95% CI 1.16-4.89), desire to 

leave home (OR = 1.41; 95% CI 1.01-1.98), and group fighting (OR = 2.96; 95% CI 

2.12-4.13) were identified as risk factors for membership in the desistors trajectory 
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group.  No risk or protective factors significantly predicted membership in the “escalator” 

trajectory group. 

The final model, adjusted for baseline violence and all other risk and protective 

factors, is presented in Table 4-13. For desistors, parental involvement remained 

significant (OR = 0.93; 95% CI 0.86-0.99), and peer alcohol use was marginally 

significant (OR = 1.73; 95% CI 0.90-3.31; p<0.10) among desistors.  Also among 

desistors, alcohol use (OR = 2.13; 95% CI 1.07-4.21), group fighting (OR = 2.56; 95% 

CI 1.79-3.66) and baseline violence (OR = 3.82; 95% CI 2.09-6.99) predicted 

membership in the desistor group, compared to the non-violent trajectory group.  None 

of the risk and protective factors tested were significant in predicting membership in the 

escalator trajectory group. 

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-4.  The significance of pathway a indicated that all variables met the criteria for 

inclusion in the mediation analysis (e.g., contextual variables must be significantly 

associated with at least one mediator) (Table 4-14).  The indirect effects of each 

contextual variable by each individual-level variable are detailed in Table 4-15.  For the 

effect of parental involvement on violence, 54.3% of the effect on violence was 

mediated through individual-level variables (such as alcohol use, marijuana use, other 

drug use, academic achievement, depression, desire to leave home, group fighting, and 

baseline violence).  The majority of the effect of peer alcohol (82.9%) on violence, and 

65.1% the effect of peer marijuana use on violence was mediated through proximal 

variables.   
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Because baseline violence was a significant predictor of at least one trajectory 

group (desistors), a post-hoc analysis was conducted to understand the characteristics 

associated with baseline violence (Table 4-16).  Higher levels of racial heterogeneity in 

the neighborhood (p<0.10), peer alcohol use, peer marijuana use, individual-level 

alcohol and marijuana use, other drug use, lower academic achievement (p<0.10), 

greater desire to leave home, depression, and group fighting were all significantly higher 

among those who were violent at baseline.   

African-American males 

Table 4-17 shows the bivariate relationship between each risk or protective factor 

and violence trajectories.  For desistors, peer marijuana use (OR = 2.43; 95% CI 1.17-

5.03), individual-level alcohol use (2.03; 95% CI 1.14-3.63), marijuana use (OR = 3.42; 

95% CI 1.89-6.22), desire to leave home (OR = 1.38; 95% CI 0.98-1.94; p<0.10), group 

fighting (OR = 2.04; 95% CI 1.30-3.18), and baseline physical aggression (OR = 3.57; 

95% CI 1.61-7.92) were identified as risk factors for being in the “desistor” trajectory 

group compared to the non-aggressive group.  For escalators, parental alcohol use (OR 

= 2.27; 95% CI 1.17-4.41), individual-level marijuana use (OR = 2.08; 95% CI 1.03-

4.18), and group fighting (OR = 1.85; 95% CI 1.22-2.83) were identified as risk factors.  

Baseline violence was not a significant predictor of escalation (OR = 1.47; 95% CI 0.64-

3.40). Because racial dispersion, poverty, urban neighborhood, parental involvement, 

peer alcohol use, other drug use, academic achievement, and depression were not 

significant in predicting physical aggression for either group in bivariate analyses, they 

were dropped from further multivariate analyses. 

When considering the multivariate effect of parent- and peer-level variables only 

(results not shown), parental alcohol use was a significant risk factor for escalators only 
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(OR = 2.23; 95% CI 1.12-4.42).  Peer marijuana use was a risk factor for desistors (OR 

= 2.77; 95% CI 1.24-6.16). When individual-level variables were added to the 

multivariate model (Table 4-18), parental alcohol use among escalators was the only 

contextual variable that remained significant (OR = 2.16; 95% CI 1.09-4.28). Marijuana 

use was a significant risk factor for both escalators (OR = 3.11; 95% CI 1.23-7.88) and 

desistors (OR = 2.51; 95% CI 1.02-6.16).  Group fighting was also a significant predictor 

of both escalation (OR = 1.97; 95% CI 1.22-1.36) and desistance (OR = 1.90; 95% CI 

1.17-3.08).   

The final model, adjusted for baseline violence in addition to all other risk and 

protective factors, is presented in Table 4-19. For escalators, parental alcohol use (OR 

= 2.22; 95% CI 1.15-4.29) remained a significant risk factor. Marijuana use was a risk 

factor for both desistors (OR = 2.78; 95% CI 1.12-6.89) and escalators (OR = 2.59; 95% 

CI 1.08-6.23). Group fighting was marginally predictive of desistance (OR = 1.66; 95% 

CI 0.96-2.87; p<0.10); however, group fighting was a significant predictor of escalation 

(OR = 2.05; 95% CI 1.23-3.42) after accounting for baseline violence. Baseline violence 

(OR = 2.56; 95% CI 1.16-5.63) predicted membership in the desistor group only, 

compared to the non-violent trajectory group.   

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-5.  The significance of pathway a indicated that all variables except parental 

alcohol use met the criteria for inclusion in the mediation analysis (e.g., contextual 

variables must be significantly associated with at least one mediator) (Table 4-20).  The 

indirect effects of each peer marijuana use by each individual-level variable are detailed 

in Table 21.  For example, 74.3% of the effect of peer marijuana use on violence was 
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mediated through the individual-level variables.  The greatest portion of this effect was 

mediated through individual marijuana use (24.9%).  Group fighting (16.9%), desire to 

leave home (11.0%), alcohol use (10.8%), and baseline physical aggression (10.7%) 

also significantly mediated the effect of peer marijuana use on violence trajectories. 

Because baseline violence was a significant predictor of at least one violent 

trajectory group (desistors), a post-hoc analysis was conducted to understand the 

characteristics associated with baseline violence (Table 4-22).  Lower levels of poverty 

in the neighborhood, peer alcohol use, peer marijuana use, individual-level alcohol and 

marijuana use, lower academic achievement (p<0.10), greater desire to leave home, 

depression (p<0.10), group fighting, and age were all significantly higher among those 

who were violent at baseline.   

African-American females 

Table 4-23 shows the bivariate relationship between each risk or protective factor 

and violence trajectories among African-American females.  For desistors, peer 

marijuana use (OR = 2.44; 95% CI 1.40-4.27) individual-level alcohol use (1.97; 95% CI 

1.60-3.34), marijuana use (OR = 2.68; 95% CI 1.66-4.31), group fighting (OR = 2.59; 

95% CI 1.83-3.64), and baseline violence (OR = 5.53; 95% CI 3.52-8.68) were identified 

as risk factors for being in the “desistor” trajectory group compared to the non-violent 

group.  Parental involvement was protective from membership in the desistor group (OR 

= 0.77; 95% CI 0.64-0.93).  For escalators, none of the risk and protective factors tested 

significantly predicted escalation. Because racial dispersion, poverty, urban 

neighborhood, parental involvement, parental alcohol use, peer alcohol use, other drug 

use, desire to leave home, and depression were not significant in predicting violence in 
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bivariate analyses for either group, they were dropped from further multivariate 

analyses. 

Table 4-24 shows the multivariate effect of peer- and individual-level variables on 

the desistor and escalator trajectory groups. Group fighting was also a significant 

predictor of desistance (OR = 2.18; 95% CI 1.46-3.25) only, and academic achievement 

was marginally protective among desistors (OR = 0.82; 95% CI 0.65-1.02; p<0.10).  No 

risk and protective factors were significant among escalators.   As displayed in Table 4-

25, the fully adjusted model shows that group fighting (OR = 1.79; 95% CI 1.16-2.77) 

and baseline violence (OR = 3.14; 95% CI 1.79-5.62) were the only risk factors that 

were significantly predictive of desistance.  

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-6.  The significance of pathway a indicated that all variables met the criteria for 

inclusion in the mediation analysis (e.g., peer marijuana use must be significantly 

associated with at least one mediator) (Table 4-26).  The indirect effects of peer 

marijuana use by each individual-level variable are detailed in Table 4-27.  For example, 

73.5% of the effect of peer marijuana use was mediated through the individual-level 

variables.  The greatest portion of this effect was mediated through baseline violence 

(20.8%).  Individual-level marijuana use (19.1%), group fighting (16.9%), alcohol use 

(13.9%), and academic achievement (2.7%) also significantly mediated the effect of 

peer marijuana use on violence trajectories. 

Because baseline violence was a significant predictor of at least one violent 

trajectory group (desistors), a post-hoc analysis was conducted to understand the 

characteristics associated with baseline violence (Table 4-28).  Residing in an urban 
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neighborhood (p<0.10), parental alcohol use, peer alcohol use, peer marijuana use, 

individual-level alcohol and marijuana use, other drug use, lower academic 

achievement, greater desire to leave home, depression and group fighting were all 

significantly higher among those who were violent at baseline.   

Hispanic males 

Table 4-29 shows the bivariate relationship between each risk or protective factor 

and violence trajectories among Hispanic males.  For desistors, peer alcohol use (OR = 

2.00; 95% CI 1.06-3.76), peer marijuana use (OR = 2.36; 95% CI 1.23-4.51), alcohol 

use (3.09; 95% CI 1.72-5.57), marijuana use (OR = 3.49; 95% CI 1.89-6.46), other drug 

use (OR = 4.78; 95% CI 2.63-8.70), group fighting (OR = 2.38; 95% CI 1.61-3.50), and 

baseline violence (OR = 7.13; 95% CI 3.27-15.56) were identified as risk factors for 

being in the “desistor” trajectory group compared to the non-violent group.  For 

escalators, marijuana use (OR = 2.49; 95% CI 0.99-6.21; p<0.10), depression (OR = 

2.39; 95% CI 1.19-9.26), group fighting (OR = 2.23; 95% CI 1.25-3.96), and baseline 

violence (OR = 3.61; 95% CI 1.40-9.26) were identified as risk factors. Parental alcohol 

use was identified as a marginally significant protective factor (OR = 0.90; 95% CI 0.28-

1.05; p<0.10) for escalators. Because racial dispersion, poverty, urban neighborhood, 

parental involvement, academic achievement, desire to leave home, and speaking 

Spanish at home were not significant in predicting violence for either group in bivariate 

analyses, they were dropped from further multivariate analyses. 

When considering the multivariate effect of parent- and peer-level variables on the 

desistor and escalator trajectory groups alone (results not shown), parental alcohol use 

was a marginally significant protective factor for escalators only (OR = 0.45; 95% CI 

0.20-1.03; p<0.10).  When individual-level variables were added to the multivariate 
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model (Table 4-30), parental alcohol use among escalators was the only contextual 

variable that remained marginally significant (OR = 0.48; 95% CI 0.21-1.12; p<0.10). 

Marijuana use was a significant risk factor for both escalators (OR = 2.49; 95% CI 1.03-

6.01) and desistors (OR = 2.45; 95% CI 0.97-6.17; p<0.10).  Group fighting (OR = 1.97; 

95% CI 1.10-3.57) and depression (OR = 2.21; 95% CI 1.10-4.44) were significant 

predictors of escalation only. 

The final model, adjusted for baseline violence in addition to all other risk and 

protective factors, is presented in Table 4-31. Marijuana use was a marginally 

significant risk factor for both desistors (OR = 2.07; 95% CI 0.87-4.93; p<0.10) and 

escalators (OR = 2.13; 95% CI 0.87-5.22; p<0.10). Depression was a risk factor for 

escalators only (OR = 2.39; 95% CI 1.24-4.62).  Group fighting was not a significant 

predictor of membership in either trajectory group once baseline violence was added to 

the model.  Baseline violence predicted membership in both high-risk trajectory groups 

(OR = 5.64; 95% CI 2.18-14.55 for desistors, OR = 3.56; 95% CI 1.30-9.62 for 

escalators).    

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-7.  The significance of pathway a indicated that all variables except parental 

alcohol use met the criteria for inclusion in the mediation analysis (e.g., contextual 

variables must be significantly associated with at least one mediator) (Table 4-32).  The 

indirect effects of each peer-level variable by each individual-level variable are detailed 

in Table 4-33.  For example, 86.9% of the effect of peer alcohol use on violence, and 

79.0% of the effect of peer marijuana use on violence was mediated through the 
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individual-level variables, including alcohol use, marijuana use, other drug use, 

depression, group fighting, and baseline violence). 

Because baseline violence was a significant predictor of at least one violent 

trajectory group (desistors), a post-hoc analysis was conducted to understand the 

characteristics associated with baseline violence (Table 4-34).  Peer alcohol use, peer 

marijuana use, individual-level alcohol and marijuana use, other drug use, lower 

academic achievement (p<0.10), greater desire to leave home (p<0.10), speaking 

English in the home, group fighting, and being born in the United States were all 

significantly more likely among those who were violent at baseline.   

Hispanic females 

Table 4-35 shows the bivariate relationship between each risk or protective factor 

and violence trajectories among Hispanic females.  For desistors, peer alcohol use (OR 

= 3.37; 95% CI 1.63-6.98), peer marijuana use (OR = 2.52; 95% CI 1.16-5.47), alcohol 

use (OR = 2.96; 95% CI 1.34-6.54), group fighting (OR = 1.63; 95% CI 1.03-2.56), and 

baseline violence (OR = 3.17; 95% CI 1.33-7.53) were identified as risk factors for being 

in the “desistor” trajectory group compared to the non-aggressive group.  Age (OR = 

0.77; 95% CI 0.61-0.97) was a protective factor for desistors.  Among escalators, 

speaking Spanish at Home (OR = 1.72; 95% CI 0.94-3.15; p<0.10) was the only 

significant risk factor, while residing in an urban neighborhood (OR = 0.31; 95% CI 0.12-

0.80), and being 2nd Generation US-Born (OR = 0.28; 95% CI 0.11-0.69) were identified 

as protective factors.  Because racial dispersion, poverty, parental involvement, parental 

alcohol use, marijuana use, other drug use, academic achievement, desire to leave 

home, and depression were not significant in predicting violence for either group in 

bivariate analyses, they were dropped from further multivariate analyses. 
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When considering the multivariate effect of neighborhood- and peer-level variables 

only on the desistor and escalator trajectory groups (results not shown), residence in an 

urban neighborhood was a significant protective factor for escalators only (OR = 0.29; 

95% CI 0.13-0.66).  Peer alcohol use was a risk factor for both desistors (OR = 3.34; 

95% CI 1.14-9.72) and escalators (OR = 2.52; 95% CI 0.96-6.56).  When individual-

level variables were added to the model (Table 4-36), residence in an urban 

neighborhood in the escalator group was the only contextual variable that remained 

significant (OR = 0.29; 95% CI 0.13-0.68). Alcohol use marginally predicted desistance 

(OR = 2.40; 95% CI 0.94-6.14; p<0.10), and speaking Spanish at home was a 

significant risk factor for escalators (OR = 7.04; 95% CI 1.50-32.98) only. Group fighting 

did not significantly predict membership in either high-risk trajectory group.  The results 

from the model adjusted for baseline in addition to all other risk and protective factors 

are displayed in Table 4-37.  These results did not differ substantially from the model 

unadjusted for baseline violence.     

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-8.  The significance of pathway a indicated that all variables met the criteria for 

inclusion in the mediation analysis (e.g., contextual variables must be significantly 

associated with at least one mediator) (Table 4-38).  The indirect effects of each 

contextual-level variable by each individual-level variable are detailed in Table 4-39.  

Specifically, 59.7% of the effect of residing in an urban neighborhood on violence, 

52.3% of peer alcohol use on violence, and 63.0% of peer marijuana use on violence is 

mediated through individual-level variables, including alcohol use, group fighting, and 

baseline violence. 
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Asians 

Table 4-40 shows the bivariate relationship between each risk or protective factor 

and violence trajectories among Asians.  For desistors, other drug use (OR = 3.63; 95% 

CI 1.25-10.54), desire to leave home (OR = 1.85, 95% CI 0.91-3.74; p<0.10), group 

fighting (OR = 4.45; 95% CI 1.98-9.99), and baseline violence (OR = 3.70; 95% CI 1.03-

13.25) were identified as risk factors for being in the “desistor” trajectory group 

compared to the non-violent group.  Protective factors for desistors included living in an 

urban neighborhood (OR = 0.26; 95% CI 0.08-0.89), high academic achievement (OR = 

0.59; 95% CI 0.43-0.80), and lower age (OR = 0.72; 95% CI 0.51-1.03; p<0.10).  For 

escalators, no risk or protective variables tested explained the variability in trajectory 

group membership. Because racial dispersion, poverty, parental involvement, parental 

alcohol use, peer alcohol use, peer marijuana use, alcohol use, marijuana use, and 

depression were not significant in predicting violence for either group in bivariate 

analyses, they were dropped from further multivariate analyses. 

Table 4-41 shows the multivariate effect of the remaining contextual- and 

individual-level variables on trajectories of violence.  Desire to leave home (OR = 1.57; 

95% CI 0.96-2.59; p<0.10) and group fighting (OR = 3.08; 95% CI 1.67-5.67) were 

significant predictors of membership in the desistor group only.  The model adjusted for 

baseline violence in addition to all other risk and protective factors is presented in Table 

4-42.  This fully adjusted model does not substantially differ from the unadjusted model, 

as baseline violence did not predict trajectory membership among escalators or 

desistors.  Instead, group fighting (OR = 3.09; 95% CI 1.71-5.61) and desire to leave 

home (OR = 1.57; 95% CI 0.95-2.60; p<0.10) were identified as risk factors for 

desistors.  
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The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-9.  The significance of pathway a indicated that only group fighting met the 

criteria for inclusion in the mediation analysis (e.g., contextual variables must be 

significantly associated with at least one mediator) (Table 4-43).  The indirect effect of 

urban neighborhood on violent trajectory membership is detailed in Table 4-44.  This 

table shows that 29.4% of the effect of residing in an urban neighborhood on violence is 

mediated through group fighting.   

Because baseline violence was a significant predictor of at least one violent 

trajectory group (desistors), a post-hoc analysis was conducted to understand the 

characteristics associated with baseline violence (Table 4-45).  Peer alcohol use 

(p<0.10), peer marijuana use, individual-level alcohol and marijuana use, other drug 

use, lower academic achievement, and group fighting were all significantly more likely 

among those who were violent at baseline.   

Native Americans 

Table 4-46 shows the bivariate relationship between each risk or protective factor 

and violence trajectories among Native Americans.  For desistors, racial dispersion (OR 

= 5.89; 95% CI 1.76-19.92), peer marijuana use (OR = 2.57; 95% CI 1.00-6.61; p<0.10), 

alcohol use (OR = 0.87; 95% CI 0.87-8.13; p<0.10), marijuana use (OR = 3.19; 95% CI 

1.30-7.79), other drug use (OR = 3.04; 95% CI 1.16-7.94), desire to leave home (OR = 

1.70, 95% CI 1.09-2.63), depression (OR = 1.70; 95% CI 1.15-4.55), group fighting (OR 

= 1.92; 95% CI 1.17-3.14), and baseline violence (OR = 4.67; 95% CI 1.65-13.27) were 

identified as risk factors for being in the “desistor” trajectory group compared to the non-

aggressive group.  Parental involvement was identified as a protective factor for 

desistors (OR = 0.89; 95% CI 0.78-1.01; p<0.10).  Among escalators, peer marijuana 
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use (OR = 3.25; 95% CI 1.25-8.44), alcohol use (OR = 2.84; 95% CI 1.35-5.98), 

marijuana use (OR = 2.54; 95% CI 0.88-7.34; p<0.10), other drug use (OR = 4.68; 95% 

CI 1.48-14.73), depression (OR = 2.79; 95% CI 1.05-7.44), and baseline violence (OR = 

2.69; 95% CI 0.91-7.97; p<0.10). Because urban neighborhood, poverty, parental 

alcohol use, peer alcohol use, peer alcohol use, and academic achievement were not 

significant in predicting violence for either group in bivariate analyses, they were 

dropped from further multivariate analyses. 

The multivariate effect of contextual variables alone in predicting violent trajectory 

membership showed that racial dispersion (OR = 4.21; 95% CI 1.05-16.83) and peer 

marijuana use (OR = 2.70; 95% CI 1.08-6.73) were significant risk factors for desistors 

(results not shown).  Peer marijuana use was significantly predictive of escalation (OR = 

4.63; 95% CI 1.68-12.74).  When individual-level variables were added to the 

multivariate model (Table 4-47), peer marijuana use was the only contextual variable 

that retained significance among escalators (OR = 3.48; 95% CI 1.14-10.16).  Other 

drug use was the only significant individual-level variable predicting escalation (OR = 

1.82; 95% CI 1.07-3.11).  None of the variables tested significantly predicted 

desistance.   

The final model, adjusted for baseline violence in addition to all other risk and 

protective factors, is presented in Table 4-48. After adjusting for baseline violence, 

racial dispersion marginally predicted desistance (OR = 3.88; 95% CI 0.91-16.61; 

p<0.10); however, no other variables predicted membership in the desistor group.  

Among escalators, alcohol use (OR = 1.89; 95% CI 0.13-3.23; p<0.10), other drug use 

(OR = 1.92; 95% CI 1.17-3.14), and baseline violence (OR = 3.14; 95% CI 0.92-10.71; 
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p<0.10) were identified as risk factors for membership in the escalator category 

compared to the non-violent group. 

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 4-10.  The significance of pathway a indicated that all variables except for 

baseline violence met the criteria for inclusion in the mediation analysis (e.g., mediators 

must be significantly associated with at least one contextual variable) (Table 4-49).  The 

indirect effects of each contextual-level variable by each individual-level variable are 

detailed in Table 4-50.  This table shows that 66.3% of the effect of racial dispersion on 

violence, 68.6% of the effect of parental involvement on violence, and 67.9% of the 

effect of peer marijuana use on violence is mediated through individual-level variables, 

such as alcohol use, marijuana use, other drug use, depression, desire to leave home, 

and group fighting.   

Because baseline violence was a significant predictor of at least one violent 

trajectory group (desistors), a post-hoc analysis was conducted to understand the 

characteristics associated with baseline violence (Table 4-51).  Peer alcohol use, 

individual-level alcohol use, lower academic achievement (p<0.10), desire to leave 

home (p<0.10), depression (p<0.10), and group fighting were all significantly more likely 

among those who were violent at baseline.   

Discussion 

The present study examined the number and shape of trajectories of violent 

behavior by race/ethnic and gender subgroups, as well as the direct and indirect effects 

of multiple domains of risk and protective factors for membership in each trajectory 

group.  The latent-group based trajectory models found a three-class model across all 
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gender- and racial/ethnic subgroups: a non-violent group, a group who desists violence, 

and a group of escalators whose severity of violence increases over time.    

These results are consistent with previous research on trajectories of violence, 

and risk and protective factors for violent behavior among adolescents.  Three trajectory 

groups were extracted from the data in this study, and this is consistent with the extant 

literature that suggests there are between three and five unique groups of violent 

adolescents (Piquero, 2008; Maldonado-Molina, Reingle, Tobler, Jennings, & Komro, 

2010; Maldonado-Molina, Piquero, Jennings, Bird & Canino, 2009).  There were 

differences in the prevalence of membership in each trajectory group between gender 

and racial/ethnic subgroups.  The highest proportion of those in the late-onset escalator 

group was African-American males and Native Americans, followed by Hispanic males.  

African-American males and Hispanic males were more likely to be desistors, and White 

females and Hispanic females were most likely to be non-violent.  Males were more 

likely than females to be violent for each racial/ethnic group. 

The findings from this study are unique in that a late-onset group of violent 

adolescents was identified across racial/ethnic and gender subgroups.  Although some 

studies have found support for the existence of this group (D’Unger et al., 1998; Zara & 

Farrington, 2009), the majority of the literature on trajectories of delinquency supports 

the age-crime curve, in which adolescents “age out” of delinquent behaviors before age 

20 (Piquero, 2008; Farrington, 1986).  The sharp increase found among the late-onset 

escalators in this study may be due to the weighting of more severe forms of violence 

used in this study (e.g., using a knife or gun in a fighting, shooting someone).  If this is 
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the case, participants assigned to the escalator group initiate late in life, and with more 

severe forms of violent behavior.  

This study identified a variety of risk and protective factors that significantly 

predicted violent trajectory group membership by race/ethnicity and gender.  These 

findings are consistent with prior literature on the disparities by race/ethnicity and 

gender on community-, family- and peer-level risk factors for violence.  First, consistent 

with Williams, Van Dorn, Ayers, Bright, Abbott, & Hawkins (2007), results from this 

study found evidence of gender differences in violence by level of parental involvement, 

as lower levels of parental involvement was predictive of violence for girls but not boys.  

Second, this study found additional support for Broidy et al., (2003) who reported that 

early, chronic aggression and violence (e.g., elementary school) increases the risk of 

continual violence and other forms of delinquency throughout adolescence among 

males only.  This study adds to this finding in that prior violence appears to strongly 

predict future violence among males, however, baseline aggression also predicts future 

violence among African-American female desistors.  These findings provide evidence 

that there are important differences by race/ethnicity and gender in the predictors of 

violence. 

Gender Differences 

This study found support for the literature suggesting that males have a higher rate 

of offending compared to females, as males were less likely to be in the “non-violent” 

trajectory group than females across all racial/ethnic groups (McNulty & Bellair, 2003; 

Williams, Van Dorn, Ayers, Bright, Abbott, & Hawkins, 2007; Farrington & Loeber, 

2000). Results of this study also suggest that females are participating in more serious 

violence; specifically, aggravated assault.  Previous literature has found that since 1980, 
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aggravated and simple assaults among girls have increased by 113% and 257%, 

respectively (Snyder, 2003). The current finding may be due to the weighting of the 

more severe aggression variables, as fighting is not weighted as heavily as using a 

knife or gun in a fight, or having shot or stabbed someone.  

There were a small number of consistencies in the predictors of violence within 

gender groups.  Hispanic and African-American males were at increased risk for 

violence if they used marijuana.  Group fighting was a risk factor for violence among all 

African-American and White males.  Additionally, alcohol use was a predictor of 

desistance among Hispanic and White females.  These findings are consistent with prior 

literature on racial/ethnic differences in substance use, as African-Americans and 

Hispanics are more likely to use marijuana compared to Whites, while Whites are more 

likely to use alcohol (Lee, Mun, White & Simon, 2010; Johnston et al., 2010) compared 

to African-Americans and Hispanics. 

Considering these similarities, there were a number of gender differences within 

racial/ethnic group.  First, parental involvement was a significant predictor of desistance 

among White females only.  Group fighting and marijuana use predicted violence for 

African-American males but not African-American females.  Baseline violence was not 

predictive of violence among Hispanic females and White females; however, this 

relationship did exist among African-American females.  Among Hispanics, urban 

residence and alcohol use predicted violence for females only, while marijuana use, 

depression, and baseline violence predicted violence among males only.  Overall, the 

predictors of violence across racial/ethnic gender groups were more different than they 

were similar. 
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These findings support the hypothesis by Moffitt et al. (2001), who suggested that 

boys are exposed to more risk factors than girls, and the elevated number of risk factors 

may play a role in the higher prevalence of violent offending among males.  Consistent 

with tests of this hypothesis (Daigle et al., 2007), males were generally exposed to a 

greater number of risk factors compared to females across racial/ethnic group.  Among 

African-American females specifically, variables other than previous violence did not 

predict future violence.  This suggests that either the predictors for delinquency among 

females are substantially different for females compared to males (and those risk 

factors were not included in this study), or that previous violence was a very strong risk 

factor for future violence, emphasizing the importance of early risk factors.    

Racial/Ethnic Differences 

This study found a number of differences in the predictors of membership in 

trajectory group by race/ethnicity.  Among Whites, peer alcohol use had both a direct 

and indirect effect on violence.  This finding was not supported for any other group.  

Also consistent among Whites, individual-level alcohol use was predictive of violence 

(desistance only).  This direct relationship between alcohol and violence was also found 

among Hispanic females and Native Americans.  Among African-American and 

Hispanic males only, marijuana use was a consistent predictor of violence.  Desire to 

leave home was a significant risk factor among Asians only, and Native Americans and 

White males were at risk for violence if they have reported using illicit drugs other than 

marijuana.   

There were also a number of similarities across racial/ethnic groups.  For example, 

peer marijuana use had a consistent, indirect effect on violence in all subgroups except 

Asians.  Group fighting predicted desistance among Asians, White males and females, 
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and African-American males. Baseline violence significantly predicted violence among 

White males, African-American males, African-American females, Hispanic males and 

Native Americans.    

This study was unable to identify predictors of escalation across racial/ethnic and 

gender subgroups, a high-risk late-onset trajectory group.  Marijuana use was a 

significant predictor of escalation among African-American and Hispanic males; and 

baseline violence predicted escalation among White males, Hispanic males, and Native 

Americans.  These two risk factors were the only consistent predictors of this high-risk 

group across race/ethnicity and gender.  The lack of significant predictors may be due 

to the time-varying nature of violence in this group and the importance of early risks.  

Specifically, risk factors at more time points more proximal to the violent behavior (e.g., 

late adolescence) may be more predictive of membership in this trajectory group.  Since 

violence is relatively low at baseline among escalators, this variable may not be a potent 

predictor of late-onset violence.  This finding highlights the need for future research on 

this group of escalators, as unique or time-varying risk factors may be present.  In one 

study that identified this late-onset escalator group (Zara & Farrington, 2009), a variety 

of psychological predictors were identified, including high anxiety, low IQ, delinquent 

friends, having few friends early in life, and late onset of sexual intercourse.  These 

results indicate that childhood risk factors may predict this late-onset group of violent 

young adults, and more research on this unique group is necessary to further 

understand the etiology of late-onset escalation.   

The number of risk factors present at baseline highlights the need for early 

violence prevention programming.  Specifically, across all racial/ethnic and gender 
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subgroups, peer alcohol and peer marijuana use at baseline was associated with violent 

behavior at age 15.  Individual-level alcohol use was also associated with baseline 

violence among all subgroups, and marijuana use was more prevalent among those 

violent as baseline compared to those who were not violent at baseline in all groups 

except Native Americans.  Lower academic achievement was also more prevalent in 

those who were violent at baseline compared to those who were non-violent at baseline.  

These findings highlight the early risk factors that are present prior to age 15 that may 

serve as targets for large-scale violence prevention programming.   

This study had several limitations.  First, this study was unable to account for 

some of the variables that are important in predicting violence, such as peer 

delinquency, cognitive development, and psychological disorders.  Second, latent-group 

based trajectory modeling provides an estimation of the type and number of groups in 

the data, and this process is exploratory in nature.  Despite the exploratory nature of 

trajectory estimation, the results of this study were consistent with the expected number 

and shape of trajectory groups from other studies (Piquero, 2008; Zara & Farrington, 

2009).  Finally, risk factors were analyzed at multiple levels; however, hierarchical linear 

modeling (HLM) was not used due to the small sample sizes available in some of the 

trajectory groups.  In accordance with the sampling design, all analyses accounted for 

the nesting of adolescents within schools, which may account for a portion of the 

variability in Census tract measures.  Use of HLM to account for the nesting within 

Census blocks is a direction for future research.   

Despite these weaknesses, the current study had a number of strengths.  First, 

data were derived from a longitudinal, nationally representative sample of adolescents 
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followed into young adulthood.  This sampling design allows generalization to a national 

sample of adolescents across the United States.  Second, the large sample size in the 

Add Health provides adequate power to stratify by racial/ethnic and gender groups to 

understand the differential risk factors by subgroup.  Third, although many studies have 

analyzed the multilevel risk and protective factors for violent behavior, few have 

assessed the degree to which the effects of contextual variables are mediated through 

more proximal variables at the individual-level.  The mediation analyses allowed this 

study to quantify the effects of contextual variables as important predictors of violence 

even though their direct and indirect effects, which are otherwise mitigated using 

multivariate regression models.  Finally, the trajectories estimated in this study are 

especially appropriate for studies of delinquency and violence, as patterns tend to vary 

significantly over time (Farrington, 1986; Piquero, 2008).   

In conclusion, the findings from this study indicate that there are substantial 

differences in the risk factors for violence by race/ethnicity and gender subgroups. 

These differential predictors may justify prevention strategies for large-scale prevention 

programming to include all of these dimensions to maximize the preventive effect 

across demographic groups.  These findings have a number of implications for 

prevention programming.  First, social influences, such as exposure to peers who use 

alcohol or marijuana, and community-level exposure to alcohol influence adolescents’ 

risk for violent behavior.  These risk factors that were consistent across race/ethnicity 

may be targeted in a variety of populations to reduce participation in violence.  Second, 

violent behavior begins even before age 15 in the general population, indicating that the 

current prevention programming occurs too late.   Prevention programming should 
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begin early in elementary school settings to prevent initiation of violent behavior.  Third, 

there were substantial differences in the predictors of violence between racial/ethnic 

groups.  Therefore, the composition of the intervention population (e.g., characteristics 

of the social structure, community, family, etc.) should be considered prior to program 

administration, as different subgroups may be exposed to different risk and protective 

factors.  This differential exposure may equate to increased or diminished propensity for 

violence.   
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Figure 4-1. Trajectories of violence by racial/ethnic and gender subgroups. 
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African-American males 

 

African-American females 

 

 

Figure 4-1. Continued. 
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Hispanic males 

 

Hispanic females 

 

 

Figure 4-1. Continued. 
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Native Americans 

 

 

 

Figure 4-1. Continued. 
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Figure 4-2. Differences in the prevalence of violence between racial/ethnic and gender 
subgroups. 
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Table 4-1. Description of sample, Add Health. N=9421. 
Variable % 
Trajectory Groups  
Violence, Wave II a 0.52(0.04) 
Violence, Wave III a 0.28(0.03) 
Violence, Wave IV a 0.91(0.04) 
  
Community-level  
Racial Dispersion a 0.31(0.27) 
% Poverty a 0.13(0.03) 
Urban area 61.8 
  
Parental and Peer Influences  
Parental Involvement a 5.81(3.4) 
Parental alcohol use 65.7 
One or more peers use alcohol 57.6 
One or more peers use alcohol 36.4 
  
Individual-level Risk Factors  
Ever use of alcohol 58.2 
Ever use of marijuana 30.5 
Lifetime other drug use 17.7 
Depressionb 42.3 
Intend to go to college 72.3 
Desire to leave home 38.2 
Speaking Spanish at home 6.14 
  
Violence  
Group fighting in past year 22.1 
Baseline violence 22.0 
  
Demographics  
Gender (Male) 42.8 
Age a 15.4(1.60) 
White 64.5 
African-American or Black 23.6 
Hispanic or Latino 14.8 
Asian or Pacific Islander 5.8 
Native American 4.1 
Other Race 1.1 
a  Mean(SE) are reported. 
b Depression was measured as feeling sad or depressed one or more times in the past 
month.  
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Table 4-2. Model fit statistics by racial/ethnic and gender subgroup, 3-group model.  
Subgroup AIC BIC -Log(L) 

White males 6267 6291 6259 
White females 3602 3627 3594 
African-American males 2702 2720 2694 
African-American females 2047 2067 2039 
Hispanic males 1962 1982 1953 
Hispanic females 1039 1018 1009 
Native Americans 869 886 860 
Asians 1073 1091 1065 
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Table 4-3. Racial/ethnic and gender group differences in mean violence by trajectory 
group. 

 Trajectory Group 
  Non-Violent 

N=2016 
Desistors 

N=514 
Escalators 

N=285 
White males Mean Violence (Age 16) 0 2.62(2.83)*** 0.73(1.98)** 
 Mean Violence (Age 21) 0 1.54(2.06)*** 0.52(1.48)*** 
 Mean Violence (Age 26) 0 0.27(0.78)*** 6.75(2.32)*** 
     
  N=2780 N=175 N=339 
White females Mean Violence (Age 16) 0 2.85(2.63)*** 0.10(0.61)* 
 Mean Violence (Age 21) 0 0.86(1.66)*** 0.07(0.50) 
 Mean Violence (Age 26) 0 0.11(0.53) 7.55(1.46)*** 
     
  N=513 N=191 N=117 
African-American 
males 

Mean Violence (Age 16) 0 3.86(3.77)*** 0.55(1.54)** 

 Mean Violence (Age 21) 0 1.82(2.61)*** 0.95(2.19)** 
 Mean Violence (Age 26) 0 0.09(0.44) 6.38(2.30)*** 
     
  N=919 N=127 N=157 
African-American 
females 

Mean Violence (Age 16) 0 3.34(3.28)*** 0.11(0.51)* 

 Mean Violence (Age 21) 0 1.61(2.59)*** 0.11(0.45)+ 
 Mean Violence (Age 26) 0 0.24(0.97)** 7.27(1.66)*** 
     
  N=442 N=156 N=388 
Hispanic males Mean Violence (Age 16) 0 3.64(3.66)*** 1.87(3.08)** 
 Mean Violence (Age 21) 0 1.65(2.45)*** 0.27(0.79)* 
 Mean Violence (Age 26) 0 0.01(0.14) 6.56(2.44) 
     
  N=618 N=67 N=77 
Hispanic females Mean Violence (Age 16) 0 2.81(3.01)*** 0.45(1.45) 
 Mean Violence (Age 21) 0 1.26(2.35)** 0.06(0.34) 
 Mean Violence (Age 26) 0 0 7.50(1.45)*** 
     
  N=226 N=58 N=54 
Native Americans Mean Violence (Age 16) 0 3.14(2.93)*** 2.16(2.69)*** 
 Mean Violence (Age 21) 0 0.83(1.83)* 0.64(1.24)** 
 Mean Violence (Age 26) 0 0 5.82(2.47)*** 
     
  N=530 N=60 N=81 
Asians Mean Violence (Age 16) 0 2.72(3.03)** 0.05(0.32) 
 Mean Violence (Age 21) 0 1.68(2.50)*** 0.12(0.48) 
 Mean Violence (Age 26) 0 0.80(1.70) 7.28(1.76)*** 
Note: For all mean difference tests, the violent trajectory group means are compared to the “non-violent” 
group. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-4. Bivariate effects between risk/protective factors and trajectories of violence, 
White males. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.50 0.72-3.10 3.62* 1.31-3.10 
Poverty 26.8 0.24-3021.15 25.9 0.09-7481.62 
Urban Area 0.99 0.71-1.37 0.93 0.64-1.35 
     
Parental and Peer Influences     
Parental Involvement 1.00 0.95-1.05 0.98 0.94-1.03 
Parental alcohol use 0.85 0.62-1.18 1.09 0.70-1.70 
Peer alcohol use 2.30*** 1.72-3.07 1.64*** 1.10-2.44 
Peer marijuana use 1.94*** 1.41-2.67 1.62* 1.01-2.59 
     
Individual-level Risk Factors     
Alcohol use 2.46*** 1.79-3.38 1.48* 1.01-2.15 
Marijuana use 2.35*** 1.75-3.16 1.70* 1.07-2.68 
Other drug use 2.56*** 1.70-3.87 1.82 0.94-3.53 
Academic achievement 0.82** 0.72-0.92 0.86 0.72-1.03 
Desire to leave home 1.17 0.96-1.43 1.19 0.90-1.57 
Depression 1.18 0.82-1.70 1.28 0.80-2.06 
     
Violence     
Group fighting 2.22*** 1.79-2.76 1.60* 1.08-2.38 
Baseline violence 4.11*** 3.02-5.60 2.36*** 1.51-3.70 
     
Demographics     
Age at Baseline 0.93 0.86-1.01 0.94 0.85-1.05 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
  



 

  159

Table 4-5. Community, family, and peer effects on trajectories of violence, White males.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.33 0.61-2.93 3.38* 1.21-5.49 
     
Parental and Peer Influences     
Peer alcohol use 2.29*** 1.56-3.36 1.53 0.99-2.33 
Peer marijuana use 1.58* 1.08-2.31 1.28 0.78-2.10 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-6. Effects of multiple domains of risk factors on trajectories of violence, White 
males.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.08 0.49-2.41 3.11* 1.19-8.19 
     
Parental and Peer Influences     
Peer alcohol use 1.53* 1.03-2.28 1.29 0.78-2.11 
Peer marijuana use 1.03 0.67-1.58 1.01 0.59-1.73 
     
Individual-level Risk Factors     
Alcohol use 1.65* 1.08-2.52 1.18 0.76-1.83 
Marijuana use 1.30 0.86-1.99 1.22 0.68-2.17 
Other drug use 1.35* 1.04-1.76 1.20 0.80-1.79 
Academic achievement 0.89 0.79-1.02 0.88 0.75-1.05 
Desire to leave home     
     
Violence     
Group fighting 1.82*** 1.41-2.34 1.27 0.85-1.89 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-7. Effects of multiple domains of risk factors on trajectories of violence, adjusted 
for baseline, White males.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.05 0.46-2.39 3.07* 1.17-8.05 
     
Parental and Peer Influences     
Peer alcohol use 1.47 0.98-2.21 1.25 0.76-2.06 
Peer marijuana use 1.02 0.66-1.58 1.00 0.58-1.71 
     
Individual-level Risk Factors     
Alcohol use 1.55* 1.02-2.35 1.14 0.74-1.77 
Marijuana use 1.16 0.77-1.76 1.12 0.64-1.97 
Other drug use 1.35* 1.04-1.76 1.21 0.81-1.79 
Academic achievement 0.93 0.82-1.06 0.91 0.77-1.07 
     
Violence     
Group fighting 1.50** 1.16-1.93 1.12 0.73-1.70 
Baseline violence 2.66*** 1.88-3.75 1.83** 1.18-2.84 
Note: The “Non-Violent” trajectory group serves as the reference category.  All analyses 
are controlling for age. 
*p<0.05 
**p<0.01 
***p<0.001 
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Figure 4-3. Test of the mediation pathway (based on bivariate analysis), White males.
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Table 4-8.  Regression models testing the association between community-level and 
peer level variables on individual-level risk and protective factors, White 
males. 

 
 Mediators 
 Alcohol 

Use 
Marijuana 

Use 
Other 
Drug 
Use 

Academic 
Achievement 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR OR 
Community-level variables       
Racial Dispersion 1.30 2.63* 1.34 0.52 2.23* 1.97* 
       
Parental and Peer Influences       
Peer alcohol use 8.03*** 7.01*** 6.78*** 0.72* 3.65*** 2.75***
Peer marijuana use 3.98*** 14.33*** 13.52*** 0.71* 2.14*** 2.34***
Note: All analyses are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-9. Mediated effect of parent- and peer-level variables on violence trajectories, 
White males. 

 
 Mediator Indirect 

Effect (ab) 
z SE Percent 

Mediated 
Racial Dispersion Alcohol Use 0.075 2.72** 0.28 11.5 
 Marijuana Use 0.158 2.47* 0.06 22.6 
 Other Drug Use 0.045 2.26* 0.02 7.0 
 Academic 

Achievement 
0.009 2.34* 0.01 1.5 

 Group Fighting 0.126 2.71** 0.05 19.2 
 Baseline Violence 0.015 3.04** 0.05 2.3 
 Total    64.1 
      
Peer alcohol use Alcohol Use 0.326 5.03*** 0.06 13.6 
 Marijuana Use 0.327 4.83*** 0.07 13.6 
 Other Drug Use 0.257 3.28** 0.07 10.7 
 Academic 

Achievement 
0.024 4.96*** 0.01 1.0 

 Group Fighting 0.278 4.14*** 0.07 11.6 
 Baseline Violence 0.045 5.02*** 0.06 1.9 
 Total    52.4 
      
Peer marijuana use Alcohol Use 0.294 4.07*** 0.07 16.6 
 Marijuana Use 0.385 4.30*** 0.08 21.6 
 Other Drug Use 0.277 3.89*** 0.07 15.6 
 Academic 

Achievement 
0.026 4.82*** 0.01 1.5 

 Group Fighting 0.208 4.59*** 0.05 11.7 
 Baseline Violence 0.293 4.85*** 0.06 16.5 
 Total    83.5 
 
Notes: All models are adjusted for age.  
 (a): These mediated effects were generated in accordance with MacKinnon (2008) and Komro, Perry, 
Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent mediation was generated using 
the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is comparable across 
variables and groups of variables. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-10. Post-hoc description (means and proportions) of adolescents who are 
violent at Wave I, White males. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

Community-level    
Racial Dispersion a 0.23* 0.19 0.043 
Poverty a 0.13 0.13 0.201 
Urban Area 0.46 0.43 0.409 
    
Parental and Peer Influences    
Parental Involvement a 5.74 5.81 0.797 
Parental alcohol use 0.59 0.62 0.340 
Peer alcohol use 0.73*** 0.52 <0.001 
Peer marijuana use 0.47*** 0.27 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.76*** 0.53 <0.001 
Marijuana use 0.22*** 0.49 <0.001 
Other drug use 0.23*** 0.11 <0.001 
Academic achievement 0.55*** 0.71 <0.001 
Desire to leave home 0.40** 0.31 0.005 
Depression 0.41*** 0.27 <0.001 
    
Violence    
Group fighting 0.47*** 0.13 <0.001 
    
Demographics    
Age at Baseline a 15.26 15.17 0.373 
 
Notes: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-11. Bivariate effects between risk/protective factors and trajectories of violence, 
White females. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 2.00 0.84-4.77 1.78 0.76-4.12 
Poverty 1.71 0.01-238.33 69.72 0.28-123.8
Urban Area 1.02 0.64-1.64 0.76 0.54-1.07 
     
Parental and Peer Influences     
Parental Involvement 0.93* 0.86-0.99 0.99 0.95-1.04 
Parental alcohol use 0.71 0.44-1.16 0.84 1.19-2.95 
Peer alcohol use 1.88** 1.07-4.77 1.33 0.83-1.67 
Peer marijuana use 3.14*** 1.99-6.44 1.18 0.72-1.31 
     
Individual-level Risk Factors     
Alcohol use 3.59*** 1.99-6.44 0.97 0.71-1.31 
Marijuana use 2.35*** 1.61-3.42 1.13 0.80-1.61 
Other drug use 3.24*** 1.99-5.28 0.70 0.41-1.18 
Academic achievement 0.82* 0.70-0.95 0.99 0.86-1.14 
Desire to leave home 1.88*** 1.41-2.52 1.16 0.97-1.39 
Depression 1.92* 1.16-3.18 0.92 0.65-1.30 
     
Violence     
Group fighting 3.64*** 2.70-4.91 0.91 0.62-1.33 
Baseline violence 7.50*** 4.37-12.86 1.01 0.61-1.67 
     
Demographics     
Age at Baseline 0.89 0.78-1.03 1.08 0.96-1.22 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-12. Effects of multiple domains of risk factors on trajectories of violence, White 

females.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Parental and Peer Influences     
Parental involvement 0.93* 0.87-0.99 1.00 0.95-1.06 
Peer alcohol use 0.78 0.41-1.43 1.25 0.78-2.01 
Peer marijuana use 1.70 0.87-3.33 1.17 0.71-1.91 
     
Individual-level Risk Factors     
Alcohol use 2.27* 1.16-4.89 0.79 0.55-1.14 
Marijuana use 1.23 0.67-2.23 1.16 0.68-1.98 
Other drug use 1.00 0.79-1.21 0.60 0.33-1.13 
Depression 1.18 0.71-1.96 0.86 0.58-1.27 
Academic achievement 0.98 0.79-1.21 0.98 0.83-1.15 
Desire to leave home 1.41* 1.01-1.98 1.15 0.93-1.41 
     
Violence     
Group fighting 2.96*** 2.12-4.13 0.95 0.66-1.35 
Note: The “Non-Violent” trajectory group serves as the reference category.  All analyses 
are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-13. Effects of multiple domains of risk factors on trajectories of violence, 

adjusted for baseline, White females.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Parental and Peer Influences     
Parental Involvement 0.93* 0.86-0.99 1.00 0.94-1.06
Peer alcohol use 0.70 0.37-1.32 1.25 0.78-2.01
Peer marijuana use 1.73 0.90-3.31 1.17 0.72-1.91
     
Individual-level Risk Factors     
Alcohol use 2.13* 1.07-4.21 0.79 0.55-1.13
Marijuana use 1.13 0.65-1.99 1.16 0.68-1.97
Other drug use 0.79 0.40-1.57 0.60 0.32-1.12
Academic achievement 0.96 0.77-1.21 0.91 0.83-1.15
Desire to leave home 1.35 0.93-1.94 1.14 0.93-1.40
Depression 1.14 0.69-1.90 0.86 0.58-1.27
     
Violence     
Group fighting 2.56** 1.79-3.66 1.12 0.66-1.32
Baseline violence 3.82*** 2.09-6.99 1.08 0.67-1.89
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
*p<0.05 
**p<0.01 
***p<0.001 
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Figure 4-4. Test of the mediation pathway (based on bivariate analysis), White females. 
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Table 4-14.  Regression models testing the association between parent and peer level 

variables and individual-level risk and protective factors, White females. 
 
 Mediators 
 Alcohol 

Use 
MJ Use Other 

Drug 
Use 

Depression Desire 
to 

Leave 
Home 

Academic 
Achievement 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR OR OR OR 
Parental and 
Peer 
Influences 

        

Parental 
Involvement 

0.96* 0.92 0.93** 0.94*** 0.90*** 1.17*** 0.98 0.97 

Peer alcohol 
use 

7.02*** 5.35*** 4.66*** 1.75*** 2.23*** 0.67* 3.03*** 2.51*** 

Peer 
marijuana 
use 

6.36*** 9.85*** 6.67*** 2.06*** 2.24*** 0.58*** 2.82*** 2.64*** 

Note: All analyses are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-15. Mediated effect of parent- and peer-level variables on violence trajectories, 
White females. 

 
 Mediator Indirect 

Effect (ab) 
z SE Percent 

Mediated 
Parental Involvement Alcohol Use 0.164 7.99*** 0.02 8.6 
 Marijuana Use 0.157 7.68*** 0.02 8.3 
 Other Drug Use 0.103 6.75*** 0.02 5.4 
 Academic 

Achievement 
0.020 5.94*** 0.01 1.1 

 Depression 0.136 5.72*** 0.02 7.1 
 Desire to Leave 

Home 
0.239 10.09*** 0.02 12.5 

 Group Fighting 0.017 32.78*** 0.001 0.9 
 Baseline 

Violence 
0.199 5.07*** 0.04 10.4 

 Total    54.3 
      
Peer alcohol use Alcohol Use 0.260 5.21*** 0.05 14.0 
 Marijuana Use 0.242 4.69*** 0.05 13.0 
 Other Drug Use 0.174 3.39*** 0.05 9.4 
 Academic 

Achievement 
0.032 4.68*** 0.006 1.7 

 Depression 0.121 5.01*** 0.02 6.5 
 Desire to Leave 

Home 
0.236 6.32*** 0.04 12.7 

 Group Fighting 0.271 3.93*** 0.07 14.6 
 Baseline 

Violence 
0.202 3.78*** 0.05 10.9 

 Total    82.9 
      
Peer marijuana use Alcohol Use 0.259 5.12*** 0.05 13.5 
 Marijuana Use 0.247 4.72*** 0.05 12.9 
 Other Drug Use 0.133 4.38*** 0.04 6.9 
 Academic 

Achievement 
0.028 4.74*** 0.005 1.4 

 Depression 0.132 4.88*** 0.02 6.8 
 Desire to Leave 

Home 
0.246 7.28*** 0.03 12.9 

 Group Fighting 0.248 4.15*** 0.06 13.0 
 Baseline 

Violence 
0.214 3.78*** 0.06 11.2 

 Total    65.1 
Notes: All models are adjusted for age.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and Komro, Perry, 
Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent mediation was generated using 
the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is comparable across 
variables and groups of variables. 
***p<0.001 
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Table 4-16. Post-hoc description (means and proportions) of adolescents who were 
violent at Wave I, White females. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

    
Community-level    
Racial Dispersion a 0.24 0.21 0.056 
Poverty a 0.13 0.13 0.900 
Urban Area 0.50 0.48 0.576 
    
Parental and Peer Influences    
Parental Involvement a 5.96 6.21 0.301 
Parental alcohol use 0.67 0.62 0.176 
Peer alcohol use 0.73*** 0.55 <0.001 
Peer marijuana use 0.55*** 0.33 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.76*** 0.57 <0.001 
Marijuana use 0.48*** 0.27 <0.001 
Other drug use 0.39*** 0.12 <0.001 
Academic achievement 0.70 0.77 0.070 
Desire to leave home 0.52*** 0.34 <0.001 
Depression 0.57** 0.46 0.003 
    
Violence    
Group fighting 0.48*** 0.14 <0.001 
    
Demographics    
Age a 14.92 15.04 0.291 
 
Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. Wave IV weighting variable used for these analyses. 
a Mean is reported. 
**p<0.01 
***p<0.001 
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Table 4-17. Bivariate effects between risk/protective factors and trajectories of violence, 
African-American males. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.90 0.45-8.09 1.27 0.30-5.38 
Poverty 0.02 0.0-193.90 0.84 0.0-189.12 
Urban Area 1.18 0.60-2.30 0.86 0.47-1.59 
     
Parental and Peer Influences     
Parental Involvement 1.02 0.95-1.10 1.02 0.92-1.13 
Parental alcohol use 1.50 0.78-2.86 2.27* 1.17-4.41 
Peer alcohol use 1.30 0.61-2.76 1.38 0.71-2.65 
Peer marijuana use 2.43* 1.17-5.03 1.42 0.69-2.93 
     
Individual-level Risk Factors     
Alcohol use 2.03* 1.14-3.63 1.58 0.76-3.28 
Marijuana use 3.42*** 1.89-6.22 2.08* 1.03-4.18 
Other drug use 1.49 0.49-4.55 2.04 0.61-6.82 
Academic achievement 0.93 0.74-1.17 0.89 0.68-1.15 
Desire to leave home 1.38 0.98-1.94 1.39 0.93-2.06 
Depression 1.06 0.63-1.79 0.93 1.30-3.18 
     
Violence     
Group fighting 2.04** 1.30-3.18 1.85** 1.22-2.83 
Baseline violence 3.57** 1.61-7.92 1.47 0.64-3.40 
     
Demographics     
Age at Baseline 1.01 0.85-1.19 1.04 0.83-1.32 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-18. Effects of multiple domains of risk factors on trajectories of violence, 
African-American males.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Parental and Peer Influences     
Parental Alcohol use 1.48 0.76-2.89 2.16* 1.09-4.28 
Peer marijuana use 1.23 0.42-3.64 0.68 0.31-1.49 
     
Individual-level Risk Factors     
Alcohol use 1.31 0.57-2.99 0.92 0.40-2.14 
Marijuana use 3.11* 1.23-7.88 2.51* 1.02-6.16 
Desire to leave home 1.21 0.81-1.81 1.12 0.68-1.83 
     
Violence     
Group fighting 1.90* 1.17-3.08 1.97** 1.22-1.36 
Note: The “Non-Violent” trajectory group serves as the reference category.  All analyses 
are controlling for age. 
*p<0.05 
**p<0.01 
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Table 4-19. Effects of multiple domains of risk factors on trajectories of violence 
adjusted for baseline, African-American males. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI  OR 95% CI 
Parental and Peer Influences     
Parental Alcohol use 1.33 0.67-2.63 2.22* 1.15-4.29 
Peer marijuana use 1.33 0.42-4.19 0.67 0.31-1.45 
     
Individual-level Risk Factors     
Alcohol use 1.16 0.53-2.55 0.94 0.40-2.17 
Marijuana use 2.78* 1.12-6.89 2.59* 1.08-6.23 
Desire to leave home 1.16 0.78-1.75 1.13 0.68-1.86 
     
Violence     
Group fighting 1.66 0.96-2.87 2.05** 1.23-3.41 
Baseline violence 2.56* 1.16-5.63 0.86 0.37-1.99 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
*p<0.05 
**p<0.01 
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Figure 4-5. Test of the mediation pathway (based on bivariate analysis), African-

American males. 
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Table 4-20.  Regression models testing the association between parent and peer level 

variables and individual-level risk and protective factors, African-American 
males. 

 
Mediators 

 Alcohol 
Use 

Marijuana 
Use 

Desire 
to leave 
home 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR 
Parental and Peer Influences      

Parental Alcohol Use 0.96 1.39 1.59 1.15 1.55 

Peer marijuana use 2.52** 12.09*** 2.00** 4.02** 1.69+ 

Note: All analyses are controlling for age. 
+p<0.10 
**p<0.01 
***p<0.001 
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Table 4-21. Mediated effect of peer marijuana use on violence trajectories, African-
American males. 

 
 Mediator Indirect 

Effect (ab)
z SE Percent 

Mediated 
Peer marijuana use Alcohol Use 0.21 2.68** 0.08 10.8 
 Marijuana Use 0.47 1.99* 0.23 24.9 
 Desire to leave 

home 
0.21 3.53*** 0.06 11.0 

 Group Fighting 0.32 2.05* 0.16 16.9 
 Baseline 

Violence 
0.20 2.40* 0.08 10.7 

 Total    74.3 
 
Notes: All models are adjusted for age.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-22. Post-hoc description (means and proportions) of adolescents who were 
violent at Wave I, African-American males. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

Community-level    
Racial Dispersion a 0.43 0.42 0.702 
Poverty a 0.13* 0.14 0.032 
Urban Area 0.59 0.54 0.377 
    
Parental and Peer Influences    
Parental Involvement a 4.72 5.06 0.490 
Parental alcohol use 0.54 0.45 0.205 
Peer alcohol use 0.62** 0.45 0.006 
Peer marijuana use 0.53* 0.37 0.018 
    
Individual-level Risk Factors    
Alcohol use 0.66*** 0.39 <0.001 
Marijuana use 0.51*** 0.27 <0.001 
Other drug use 0.07 0.05 0.485 
Academic achievement 0.62 0.72 0.081 
Desire to leave home 0.51 0.37 0.082 
Depression 0.35 0.36 0.806 
    
Violence    
Group fighting 0.47** 0.25 0.006 
    
Demographics    
Age a 15.86** 15.31 0.007 
 
Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse.  Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-23. Bivariate effects between risk/protective factors and trajectories of violence, 
African-American females. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.62 0.46-5.70 0.83 0.27-2.60 
Poverty 0.12 0.386.48 0.15 0-988.41 
Urban Area 1.25 0.63-2.48 1.11 0.62-1.98 
     
Parental and Peer Influences     
Parental Involvement 1.04 0.97-1.12 0.99 0.89-1.09 
Parental alcohol use 0.84 0.42-1.68 1.19 0.70-2.01 
Peer alcohol use 1.42 0.83-2.42 1.01 0.66-1.54 
Peer marijuana use 2.44** 1.40-4.27 0.95 0.58-1.53 
     
Individual-level Risk Factors     
Alcohol use 1.97* 1.60-3.34 0.94 0.58-1.52 
Marijuana use 2.68*** 1.66-4.31 0.87 0.45-1.66 
Other drug use 2.01 0.58-6.91 0.69 0.23-2.11 
Academic achievement 0.77** 0.64-0.93 0.99 0.79-1.27 
Desire to leave home 1.21 0.94-1.57 0.94 0.70-1.28 
Depression 1.25 0.73-2.13 1.13 0.65-1.97 
     
Violence     
Group fighting 2.59*** 1.83-3.64 0.83 0.46-1.49 
Baseline violence 5.53*** 3.52-8.68 1.26 0.65-2.43 
     
Demographics     
Age at Baseline 0.98 0.81-1.18 1.03 0.87-1.21 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-24. Effects of multiple domains of risk factors on trajectories of violence, 

African-American females.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Peer Influences     
Peer marijuana use 1.43 0.75-2.73 1.07 0.59-1.92
     
Individual-level Risk Factors     
Alcohol use 1.35 0.74-2.45 0.89 0.53-1.48
Marijuana use 1.32 0.71-2.45 0.86 0.43-1.71
Academic achievement 0.82 0.65-1.02 0.95 0.77-1.18
     
Violence     
Group fighting 2.18*** 1.46-3.25 0.83 0.45-1.52
Note: The “Non-Violent” trajectory group serves as the reference category.  All analyses 
are controlling for age. 
***p<0.001 
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Table 4-25. Effects of multiple domains of risk factors on violence, adjusted for baseline, 
African-American females.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Peer Influences     
Peer marijuana use 1.40 0.74-2.66 1.06 0.59-1.91 
     
Individual-level Risk Factors     
Alcohol use 1.16 0.63-2.15 0.87 0.51-1.46 
Marijuana use 1.11 0.54-2.27 0.82 0.39-1.70 
Academic achievement 0.84 0.66-1.06 0.96 0.77-1.19 
     
Violence     
Group Fighting 1.79** 1.16-2.77 0.78 0.42-1.45 
Baseline violence 3.14*** 1.79-5.62 1.42 0.71-2.86 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
**p<0.01 
***p<0.001 
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Figure 4-6. Test of the mediation pathway (based on bivariate analysis), African-
American females.  
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Table 4-26.  Regression models testing the association between peer level variables on 

individual-level risk and protective factors, African-American females. 
 

Mediators 
 Alcohol 

Use 
Marijuana 

Use 
Academic 

Achievement 
Group 

Fighting 
Baseline 
Violence 

 OR OR OR OR OR 
Peer Influences      
Peer marijuana use 3.80*** 17.62*** 0.83* 3.47*** 2.93*** 
Note: All analyses are controlling for age. 
*p<0.05 
***p<0.001 
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Table 4-27. Mediated effect of peer marijuana use on violence trajectories, African-
American females. 

 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated 

Peer marijuana use Alcohol Use 0.195 3.67*** 0.05 13.9 
 Marijuana Use 0.269 2.99** 0.09 19.1 
 Academic 

Achievement 
0.038 3.15** 0.01 2.7 

 Group Fighting 0.238 3.12** 0.08 16.9 
 Baseline Violence 0.292 2.99** 0.10 20.8 

 Total    73.5 
 
Notes: All models are adjusted for age.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
**p<0.01 
***p<0.001 
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Table 4-28. Post-hoc description (means and proportions) of adolescents who were 
violent at Wave I, African-American females. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

Community-level    
Racial Dispersion a 0.41 0.44 0.890 
Poverty a 0.13 0.14 0.170 
Urban Area 0.64 0.55 0.087 
    
Parental and Peer Influences    
Parental Involvement a 5.49 4.85 0.105 
Parental alcohol use 0.57* 0.44 0.029 
Peer alcohol use 0.72*** 0.49 <0.001 
Peer marijuana use 0.56*** 0.32 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.70*** 0.47 <0.001 
Marijuana use 0.49*** 0.19 <0.001 
Other drug use 0.11** 0.03 0.001 
Academic achievement 0.64* 0.75 0.041 
Desire to leave home 0.58* 0.41 0.013 
Depression 0.68*** 0.47 <0.001 
    
Violence    
Group fighting 0.55*** 0.16 <0.001 
    
Demographics    
Age at Baseline 15.06* 15.39 0.048 
 
Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-29. Bivariate effects between risk/protective factors and trajectories of violence, 

Hispanic males. 
 Trajectory Group 
 Desistors Escalators 
 OR  OR  
Community-level     
Racial Dispersion 1.62 0.52-5.02 1.99 0.46-8.54 
Urban Area 1.43 0.68-3.00 1.57 0.69-3.59 
     
Parental and Peer Influences     
Parental Involvement 1.03 0.94-1.11 0.90 0.79-1.02 
Parental alcohol use 1.14 0.60-2.17 0.55+ 0.28-1.05 
Peer alcohol use 2.00* 1.06-3.76 1.01 0.41-2.45 
Peer marijuana use 2.36* 1.23-4.51 1.82 0.72-4.57 
     
Individual-level Risk Factors     
Alcohol use 3.09*** 1.72-5.57 1.31 0.60-2.86 
Marijuana use 3.49*** 1.89-6.46 2.49+ 0.99-6.21 
Other drug use 4.78*** 2.63-8.70 1.00 0.24-4.18 
Academic achievement 0.97 0.78-1.21 0.81 0.58-1.12 
Desire to leave home 1.19 0.83-1.71 1.02 0.52-1.99 
Depression 1.51 0.83-2.77 2.39* 1.19-4.78 
Acculturation 0.71 0.34-1.48 0.67 0.26-1.75 
     
Violence     
Group fighting 2.38*** 1.61-3.50 2.23** 1.25-3.96 
Baseline violence 7.13*** 3.27-15.56 3.61** 1.40-9.26 
     
Demographics     
Age at Baseline 1.07 0.92-1.23 1.14 0.84-1.54 
1st Generation Immigrant --  --  
2nd Generation US-Born 1.68 0.78-3.62 0.68 0.23-1.98 
3rd Generation US-Born and Beyond 1.86 0.82-4.23 1.26 0.43-3.64 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
***p<0.001 
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Table 4-30. Effects of multiple domains of risk factors on violence, Hispanic males.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Parental and Peer Influences     
Parental alcohol use 1.05 0.52-2.12 0.48 0.21-1.12 
Peer alcohol use 0.84 0.34-2.04 0.55 0.18-1.64 
Peer marijuana use 0.79 0.31-2.04 1.25 0.45-3.47 
     
Individual-level Risk Factors     
Alcohol use 1.54 0.50-4.69 0.81 0.34-1.92 
Marijuana use 2.45 0.97-6.17 2.49* 1.03-6.01 
Other drug use 1.49 0.86-2.55 0.48 0.16-1.45 
Depression 0.95 0.46-1.91 2.21* 1.10-4.44 
     
Violence     
Group fighting 1.75 1.10-2.80 1.97* 1.10-3.57 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and generation. 
*p<0.05 
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Table 4-31. Effects of multiple domains of risk factors on trajectories of violence, 
adjusted for baseline violence, Hispanic males.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Parental and Peer Influences     
Parental alcohol use 1.14 0.59-2.21 0.51 0.23-1.14
Peer alcohol use 0.77 0.30-1.97 0.50 0.17-1.51
Peer marijuana use 0.88 0.35-2.18 1.32 0.44-3.95
     
Individual-level Risk Factors     
Alcohol use 1.49 0.53-4.24 0.82 0.32-2.10
Marijuana use 2.07 0.87-4.93 2.13 0.87-5.22
Other drug use 1.35 0.82-2.24 0.43 0.14-1.33
Depression 1.01 0.48-2.12 2.39* 1.24-4.62
     
Violence     
Group fighting 1.33 0.88-2.00 1.59 0.88-2.90
Baseline violence 5.64** 2.18-14.55 3.56* 1.3-9.62 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and generation. 
*p<0.05 
**p<0.01 
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Figure 4-7. Test of the mediation pathway (based on bivariate analysis), Hispanic 
males. 
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Table 4-32.  Regression models testing the association between parent and peer level 
variables on individual-level risk and protective factors, Hispanic males. 

 
 Mediators 
 Alcohol 

Use 
MJ Use Other 

Drug Use 
Depression Group 

Fighting 
Baseline 
Violence 

 OR OR OR OR OR OR 
Parental and Peer 
Influences 

      

Parental alcohol use 0.97 0.95 1.36 1.21 0.71 0.81 
Peer alcohol use 7.74*** 5.51*** 7.74** 1.81+ 7.79*** 2.66** 
Peer marijuana use 3.08** 11.19*** 6.12*** 1.37 5.00*** 2.55** 
Note: All analyses are controlling for age and generation. 
+p<0.10 
**p<0.01 
***p<0.001 
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Table 4-33. Mediated effect of peer-level variables on violence trajectories, Hispanic 
males. 

 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated

Peer alcohol use Alcohol Use 0.376 2.17* 0.18 14.5 
 Marijuana Use 0.486 1.96+ 0.25 18.7 
 Other Drug Use 0.427 1.52 0.28 16.4 
 Depression 0.063 2.32* 0.08 2.4 
 Group Fighting 0.443 2.20* 0.20 17.1 
 Baseline Violence 0.464 2.17* 0.21 17.8 
 Total    86.9 
      
Peer marijuana use Alcohol Use 0.219 2.26* 0.10 10.0 
 Marijuana Use 0.482 2.12* 0.23 21.9 
 Other Drug Use 0.329 1.96+ 0.17 14.9 
 Depression 0.124 2.49* 0.05 5.6 
 Group Fighting 0.176 0.82 0.21 8.0 
 Baseline Violence 0.404 2.21* 0.18 18.4 
 Total    79.0 
 
Notes: All models are adjusted for age and generation.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
+p<0.10 
*p<0.05 
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Table 4-34. Post-hoc description (means and proportions) of adolescents who were 

violent at Wave I, Hispanic males. 
 Violence at Baseline  
 Violent Non-

Violent 
p 

    
Community-level    
Racial Dispersion a 0.54 0.49 0.994 
Poverty a 0.13 0.14 0.214 
Urban Area 0.83 0.79 0.452 
    
Parental and Peer Influences    
Parental Involvement a 4.81 5.32 0.344 
Parental alcohol use 0.49 0.51 0.892 
Peer alcohol use 0.73** 0.49 0.002 
Peer marijuana use 0.52** 0.28 0.002 
    
Individual-level Risk Factors    
Alcohol use 0.76*** 0.55 <0.001 
Marijuana use 0.59*** 0.25 <0.001 
Other drug use 0.29*** 0.07 <0.001 
Academic achievement 0.49 0.62 0.056 
Desire to leave home 0.38 0.23 0.076 
Depression 0.44 0.36 0.339 
Acculturation 0.27* 0.40 0.032 
    
Violence    
Group fighting 0.58*** 0.19 <0.001 
    
Demographics    
Age at Baseline a 15.62 15.3 0.313 
1st Generation Immigrant 0.20* 0.36 0.033 
2nd Generation US-Born 0.13 0.14  
3rd Generation US-Born and 
Beyond 

0.66 0.50  

Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-35. Bivariate effects between risk/protective factors and trajectories of violence, 

Hispanic females. 
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.59 0.46-5.46 4.48 0.59-34.25
Urban Area 0.80 0.36-1.80 0.31* 0.12-0.80 
     
Parental and Peer Influences     
Parental Involvement 0.91 0.80-1.03 0.96 0.83-1.12 
Parental alcohol use 0.70 0.32-1.53 0.90 0.35-2.31 
Peer alcohol use 3.37** 1.63-6.98 2.06 0.87-4.89 
Peer marijuana use 2.52* 1.16-5.47 1.31 0.51-3.37 
     
Individual-level Risk Factors     
Alcohol use 2.96** 1.34-6.54 1.84 0.74-4.57 
Marijuana use 1.76 0.82-3.76 0.85 0.37-1.96 
Other drug use 0.78 0.32-1.93 0.82 0.25-2.66 
Academic achievement 1.05 0.80-1.36 1.00 0.76-1.33 
Desire to leave home 1.41 0.92-2.16 1.19 0.54-2.63 
Depression 1.43 0.64-3.19 0.90 0.43-1.88 
Acculturation 0.94 0.44-2.01 1.72 0.94-3.15 
     
Violence     
Group fighting 1.63* 1.03-2.56 1.10 0.60-2.04 
Baseline violence 3.17** 1.33-7.53 2.34 0.55-9.99 
     
Demographics     
Age at Baseline 0.77* 0.61-0.97 1.13 0.88-1.46 
1st Generation Immigrant --  --  
2nd Generation US-Born 0.62 0.23-1.72 0.28** 0.11-0.69 
3rd Generation US-Born and Beyond 0.93 0.39-2.20 1.00 0.35-2.81 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
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Table 4-36. Effects of multiple domains of risk factors on trajectories of violence, 
Hispanic females.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community and Peer Influences     
Urban neighborhood 1.25 0.49-3.19 0.29** 0.13-0.68 
Peer alcohol use 2.31 0.82-6.55 2.14 0.72-6.35 
Peer marijuana use 1.57 0.62-3.96 0.73 0.31-1.68 
     
Individual-level Risk Factors     
Alcohol use 2.40 0.94-6.14 1.58 0.76-3.29 
Acculturation 1.40 0.51-3.88 7.04* 1.50-32.98 
     
Violence     
Group fighting 1.26 0.79-2.00 0.92 0.55-1.53 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and generation. 
*p<0.05 
**p<0.01 
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Table 4-37. Effects of multiple domains of risk factors on trajectories of violence, 
adjusted for baseline violence, Hispanic females.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community and Peer Influences     
Urban neighborhood 1.33 0.52-3.45 0.30** 0.13-0.67 
Peer alcohol use 2.27 0.83-6.26 2.13 0.72-6.35 
Peer marijuana use 1.48 0.59-3.76 0.67 0.29-1.55 
     
Individual-level Risk Factors     
Alcohol use 2.30 0.87-6.11 1.51 0.76-3.02 
Acculturation 1.33 0.49-3.58 6.51* 1.42-29.98 
     
Violence     
Group fighting 1.11 0.66-1.88 0.82 0.51-1.32 
Baseline Violence 1.97 0.67-5.77 1.79 0.60-5.36 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and generation. 
*p<0.05 
**p<0.01 
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Figure 4-8. Test of the mediation pathway (based on bivariate analysis), Hispanic 
females. 
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Table 4-38.  Regression models testing the association between community- and peer 
level variables on individual-level risk and protective factors, Hispanic 
females. 

 
 Mediators 
 Alcohol 

Use 
Acculturation Group 

Fighting 
Baseline 
Violence 

 OR OR OR OR 
Community and Peer 
Influences 

    

Urban neighborhood 0.56 1.32 0.65 0.51 
Peer alcohol use 6.61*** 0.86 3.64** 3.65** 
Peer marijuana use 6.15*** 0.72 2.90** 3.62*** 
Note: All analyses are controlling for age and generation. 
**p<0.01 
***p<0.001 
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Table 4-39. Mediated effect of parent- and peer-level variables on violence trajectories, 
Hispanic females. 

 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediate

d 
Urban neighborhood Alcohol Use 0.668 2.46* 0.03 24.9 
 Group Fighting 0.043 2.64** 0.02 15.9 
 Baseline Violence 0.051 1.63 0.03 18.9 
 Total    59.7 
      
Peer Alcohol Use Alcohol Use 0.316 2.65** 0.12 23.6 
 Group Fighting 0.153 2.35* 0.07 11.5 
 Baseline Violence 0.231 1.86+ 0.12 17.3 
 Total    52.3 
      
Peer marijuana use Alcohol Use 0.356 2.38* 0.15 28.1 
 Group Fighting 0.168 2.45* 0.07 13.3 
 Baseline Violence 0.275 1.94+ 0.14 21.7 
 Total    63.0 
 
Notes: All models are adjusted for age and generation.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
+p<0.10 
*p<0.05 
**p<0.01 
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Table 4-40. Bivariate effects between risk/protective factors and trajectories of violence, 
Asians. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 1.65 0.20-13.38 1.11 0.14-8.53 
Poverty 0.93 0.0-9.27 6.53 0-99.27 
Urban Area 0.26* 0.08-0.89 0.68 0.24-1.91 
     
Parental and Peer Influences     
Parental Involvement 1.06 0.91-1.24 1.05 0.91-1.21 
Parental alcohol use 0.84 0.25-2.78 1.22 0.37-4.09 
Peer alcohol use 1.71 0.46-6.32 1.86 0.87-3.96 
Peer marijuana use 1.22 0.36-4.08 1.31 0.52-3.29 
     
Individual-level Risk Factors     
Alcohol use 2.65 0.78-9.05 0.87 0.44-1.70 
Marijuana use 1.96 0.65-5.85 1.55 0.52-4.61 
Other drug use 3.63* 1.25-10.54 0.81 0.21-3.11 
Academic achievement 0.59** 0.43-0.80 0.90 0.61-1.33 
Desire to leave home 1.85 0.91-3.74 0.84 0.51-1.39 
Depression 0.80 0.28-2.29 0.97 0.45-2.11 
     
Violence     
Group fighting 4.45*** 1.98-9.99 0.87 0.43-1.77 
Baseline violence 3.70* 1.03-13.25 1.08 0.24-4.78 
     
Demographics     
Age at Baseline 0.72 0.51-1.03 0.91 0.73-1.14 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-41. Effects of multiple domains of risk factors on trajectories of violence, Asians.  
 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-Level     
Urban Neighborhood 0.45 0.14-1.42 0.75 0.29-1.95 
     
Individual-level Risk Factors     
Other drug use 1.39 0.84-2.30 0.86 0.37-1.96 
Academic achievement 0.74 0.50-1.12 0.90 0.58-1.40 
Desire to leave home 1.57 0.96-2.59 0.86 0.53-1.41 
     
Violence     
Group fighting 3.08*** 1.67-5.67 0.84 0.38-1.87 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and gender. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-42. Effects of multiple domains of risk factors on trajectories of violence, 
adjusted for baseline, Asians.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-Level     
Urban Neighborhood 0.45 0.14-1.42 0.75 0.29-1.94 
     
Individual-level Risk Factors     
Other drug use 1.39 0.82-2.37 0.86 0.36-2.04 
Academic achievement 0.74 0.50-1.11 0.90 0.59-1.39 
Desire to leave home 1.57 0.95-2.60 0.86 0.53-1.41 
     
Violence     
Group fighting 3.09*** 1.71-5.61 0.84 0.35-2.01 
Baseline violence 0.98 0.31-3.09 1.00 0.23-4.40 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age. 
***p<0.001 
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Figure 4-9. Test of the mediation pathway (based on bivariate analysis), Asians. 
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Table 4-43.  Regression models testing the association between parent and peer level 
variables and individual-level risk and protective factors, Asians. 

 
 Mediators 
 Other 

Drug 
Use 

Desire to 
Leave 
Home 

Academic 
Achievement 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR 
Contextual Influences      
Urban Neighborhood 0.47 0.77 1.46 0.54+ 0.75 
Note: All analyses are controlling for age and gender. 
+p<0.10 
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Table 4-44. Mediated effect of contextual variables on violence trajectories, Asians. 
 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated 

Urban 
Neighborhood 

Group 
Fighting 

0.135 1.97* 0.03 29.4 

 Total    29.4 
 
Notes: All models are adjusted for age.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
*p<0.05 
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Table 4-45. Post-hoc description (means and proportions) of adolescents who were 
violent at Wave I, Asians. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

    
Community-level    
Racial Dispersion a 0.59 0.02 0.126 
Poverty a 0.12 0.006 0.420 
Urban Area 0.65 0.69 0.529 
    
Parental and Peer Influences    
Parental Involvement a 6.46 5.96 0.582 
Parental alcohol use 0.41 0.36 0.679 
Peer alcohol use 0.61 0.43 0.071 
Peer marijuana use 0.57** 0.25 0.001 
    
Individual-level Risk Factors    
Alcohol use 0.65* 0.46 0.048 
Marijuana use 0.52*** 0.21 <0.001 
Other drug use 0.17** 0.06 0.004 
Academic achievement 0.62** 0.83 0.002 
Desire to leave home 0.40 0.25 0.795 
Depression 0.58 0.47 0.355 
    
Violence    
Group fighting 0.52*** 0.16 <0.001 
    
Demographics    
Age a 15.36 15.37 0.966 
 
Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse.  Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-46. Bivariate effects between risk/protective factors and trajectories of violence, 
Native Americans. 

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 5.89** 1.74-19.92 2.18 0.37-12.57
Poverty 1.42 0-3.68 4.28 0.0-9.69 
Urban Area 0.86 0.36-2.04 0.48 0.17-1.36 
     
Parental and Peer Influences     
Parental Involvement 0.89 0.78-1.01 0.93 0.80-1.09 
Parental alcohol use 1.10 0.53-2.26 0.47 0.14-1.51 
Peer alcohol use 2.08 0.69-6.21 2.23 0.81-6.12 
Peer marijuana use 2.57* 1.00-6.61 3.25* 1.25-8.44 
     
Individual-level Risk Factors     
Alcohol use 2.65 0.87-8.13 2.84** 1.35-5.98 
Marijuana use 3.19* 1.30-7.79 2.54 0.88-7.34 
Other drug use 3.04* 1.16-7.94 4.68** 1.48-14.73
Academic achievement 0.90 0.65-1.24 0.84 0.61-1.17 
Desire to leave home 1.70* 1.09-2.63 1.34 0.64-2.81 
Depression 2.29* 1.15-4.55 2.79* 1.05-7.44 
     
Violence     
Group fighting 1.92* 1.17-3.14 1.26 0.68-2.32 
Baseline violence 4.67** 1.65-13.27 2.69 0.91-7.97 
     
Demographics     
Age at Baseline 0.93 0.75-1.17 0.77 0.54-1.11 
Note: The “Non-Violent” trajectory group serves as the reference category. 
*p<0.05 
**p<0.01 
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Table 4-47. Effects of multiple domains of risk factors on trajectories of violence, Native 
Americans.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 3.45 0.77-15.40 2.40 0.58-9.86 
     
Parental and Peer Influences     
Parental Involvement 0.95 0.83-1.09 1.00 0.86-1.16 
Peer marijuana use 1.94 0.72-5.27 3.48* 1.14-10.16 
     
Individual-level Risk Factors     
Alcohol use 1.15 0.35-3.75 1.27 0.45-3.51 
Marijuana use 1.20 0.42-3.37 0.74 0.24-2.24 
Other drug use 0.88 0.33-2.06 1.82* 1.07-3.11 
Depression 1.56 0.64-3.76 2.05 0.84-5.00 
Desire to leave home 1.59 0.91-2.80 1.31 0.66-2.60 
     
Violence     
Group fighting 1.52 0.62-3.69 0.88 0.45-1.72 
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and gender. 
*p<0.05 
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Table 4-48. Effects of multiple domains of risk factors on trajectories of violence, 
adjusted for baseline, Native Americans.  

 Trajectory Group 
 Desistors Escalators 
 OR 95% CI OR 95% CI 
Community-level     
Racial Dispersion 3.88 0.91-16.61 2.74 0.67-11.22
     
Parental and Peer Influences     
Parental Involvement 0.93 0.80-1.08 0.98 0.84-1.14 
Peer marijuana use 1.91 0.70-5.27 2.54 1.08-11.59
     
Individual-level Risk Factors     
Alcohol use 1.02 0.31-3.34 1.89* 1.37-3.23 
Marijuana use 1.19 0.40-3.56 0.76 0.25-2.29 
Other drug use 0.83 0.32-2.12 1.92* 1.17-3.14 
Depression 1.42 0.59-3.40 1.89 0.74-4.80 
Desire to leave home 1.57 0.90-2.75 1.24 0.61-2.53 
     
Violence     
Group fighting 1.21 0.40-3.61 0.65 0.32-1.32 
Baseline Violence 2.96 0.70-12.49 3.14 0.92-10.71
Note: The “Non-Violent” trajectory group serves as the reference category. All analyses 
are controlling for age and gender. 
*p<0.05 
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Figure 4-10. Test of the mediation pathway (based on bivariate analysis), Native 
Americans. 
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Table 4-49.  Regression models testing the association between community-level and 

parent and peer level variables on individual-level risk and protective factors, 
Native Americans. 

 
 Mediators 
 Alcohol 

Use 
MJ Use Other 

Drug Use 
Depression Desire to 

Leave 
Home 

Group 
Fighting 

Baseline 
Violence 

 OR OR OR OR OR OR OR 
Contextual Influences        
Racial Dispersion 1.53 7.25* 3.27 1.17 0.99 1.89 1.58 
        
Parental and Peer 
Influences 

       

Parental Involvement 0.93 0.88* 0.96 0.97 0.89* 1.01 1.04 
Peer marijuana use 5.83*** 15.55*** 8.46*** 2.58** 1.38 2.15* 1.87 
 
Note: All analyses are controlling for age and gender. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-50. Mediated effect of contextual, parent- and peer-level variables on violence 
trajectories, Native Americans. 

 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated 

Racial Dispersion Alcohol Use 0.858 1.28 0.07 5.4 
 Marijuana Use 0.421 0.95 0.44 26.5 
 Other Drug Use 0.273 1.15 0.24 17.2 
 Depression 0.105 1.42 0.07 6.6 
 Desire to leave home 0.076 1.44 0.05 4.8 
 Group Fighting 0.093 1.65+ 0.06 5.8 
 Total    66.3 
      
Parental Involvement Alcohol Use 0.284 2.56* 0.11 10.4 
 Marijuana Use 0.346 2.48* 0.14 12.6 
 Other Drug Use 0.367 5.24*** 0.07 13.4 
 Depression 0.355 3.12** 0.11 12.9 
 Desire to leave home 0.288 4.13*** 0.07 10.5 
 Group Fighting 0.237 2.54* 0.09 8.7 
 Total    68.6 
      
Peer Marijuana Use Alcohol Use 0.238 1.89+ 0.13 10.6 
 Marijuana Use 0.331 1.41 0.24 14.7 
 Other Drug Use 0.413  1.75+ 0.24 18.4 
 Depression 0.251 2.08* 0.12 11.2 
 Desire to leave home 0.154 2.17* 0.07 6.8 
 Group Fighting 0.137 1.85+ 0.07 8.1 
 Total    67.9 
 
Notes: All models are adjusted for age and gender.  
(a): These mediated effects were generated in accordance with MacKinnon (2008) and Komro, Perry, 
Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent mediation was generated using 
the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is comparable across 
variables and groups of variables. 
+p<0.10 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 4-51. Post-hoc description (means and proportions) of adolescents who were 
violent at Wave I, Native Americans. 

 Violence at Baseline  
 Violent Non-

Violent 
p 

    
Community-level    
Racial Dispersion a 0.43 0.40 0.584 
Poverty a 0.13 0.13 0.493 
Urban Area 0.53 0.58 0.641 
    
Parental and Peer Influences    
Parental Involvement a 5.52 5.28 0.710 
Parental alcohol use 0.43 0.54 0.231 
Peer alcohol use 0.81* 0.65 0.036 
Peer marijuana use 0.61 0.47 0.216 
    
Individual-level Risk Factors    
Alcohol use 0.80* 0.62 0.020 
Marijuana use 0.54 0.35 0.131 
Other drug use 0.27 0.18 0.359 
Academic achievement 0.44 0.60 0.069 
Desire to leave home 0.44 0.29+ 0.089 
Depression 0.54 0.36 0.095 
    
Violence    
Group fighting 0.71*** 0.22 <0.001 
    
Demographics    
Age at Baseline a 15.21 14.83 0.195 
 
Note: Participants were considered violent at baseline if they reported any of the 
violence items that were used to estimate violence trajectories: shot or stabbed 
someone, used knife or gun in a fight, or hurt someone badly enough to need care from 
a doctor or nurse. Wave IV weighting variable used for these analyses. 
a Mean is reported. 
*p<0.05 
***p<0.001 
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CHAPTER 5 
RISK FACTORS ASSOCIATED WITH RACIAL/ETHNIC DIFFERENCES IN 

TRAJECTORIES OF AGGRESSION IN A LONGITUDINAL SAMPLE OF HIGH-RISK, 
URBAN YOUTH 

Racial/ethnic disparities are present in delinquency, and evidence suggests that 

certain groups (e.g., African-Americans and Hispanics) are at greater risk for 

delinquency and aggression compared to Whites. The purpose of this study is to 

estimate trajectories of aggression using a longitudinal sample of urban adolescents by 

racial/ethnic subgroups, testing multiple domains of risk factors to evaluate which 

predictors differentiate profiles of aggression. Methods. Participants included a multi-

ethnic, urban sample of 4,188 adolescents followed from ages 11 to 14.  Trajectories of 

aggression were estimated for African-Americans and Hispanics separately, and 

participants were assigned to each trajectory group using latent trajectory modeling.  

Multinomial logistic regression procedures were used to evaluate the effect of multiple 

domains of risk and protective factors in stages (e.g., community-level, parent- and 

peer-level, and individual-level) to understand the predictors of membership in most 

aggressive trajectory groups.  Mediation analyses were conducted to further evaluate 

the direct and indirect effect of community-, parental- and peer-level variables on 

aggression trajectories.  Results. Four groups of aggression trajectories were identified 

for all subgroups.  Among Hispanics, the four groups included: 1) low-aggression, 2) 

desistors, 3) escalators, and 4) consistently aggressive. Among African-Americans, the 

four groups included: 1) low-Aggression, 2) escalators, 2) moderate-consistent 

aggression, and 4) consistent aggression. Group fighting significantly predicted 

aggression above and beyond baseline aggression for both Hispanics and African-

Americans who were consistently aggressive.  A number of differences in the multiple 
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domains of risk and protective factors emerged between groups. Conclusion. Group 

fighting is a significant predictor of violence beyond baseline violence for the most 

aggressive groups of aggressive adolescents across racial/ethnic group, beyond 

baseline aggression.  Contextual variables (peer alcohol use, adult alcohol 

consumption, and home access to alcohol) appear to increase risk for aggression 

differentially by subgroup.   

Background 

Each year, nearly 700,000 adolescents and young adults (10-24) are treated in the 

emergency room for injuries related to violent activity (CDC, 2009).  Evidence suggests 

that adolescents who engage in delinquent behavior are more likely to engage in other 

high-risk activities (e.g., alcohol and other drug use, dropping out of school, gun 

ownership, gang membership, risky sexual activity and familial independence) 

(Thornberry, Huizinga, & Loeber, 1995; CDC, 2009; 2010) and increase their risk of 

health-related consequences (including serious injury and death) (Conseur, Rivara, & 

Emanuel, 1997; Farrington & Loeber, 2000).  

The evidence is clear that individual- and family-level characteristics increase the 

risk for violent and aggressive behavior.  For example, neurological deficiencies and 

cognitive impairments (Moffitt et al., 2001), low IQ, hyperactivity, difficulty concentrating 

at school, beliefs and attitudes favorable to violence, antisocial behavior, and impulsivity 

have been consistently associated with violent behavior at the individual-level (Hawkins 

et al., 2000; Howell, 2009).  At the family level, parental criminal behavior, child 

maltreatment, low levels of parental involvement, parental attitudes favorable to 

violence and drug/alcohol use, and separation of the parent and child have been 

identified as risk factors in a recent meta-analysis of longitudinal studies of risk factors 
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for violence (Hawkins et al., 2000).  Each of these factors has been consistently 

associated with increases in violent activity. 

Despite the strong evidence in support of some risk factors for violence, other 

behavioral risk factors within the family and peer group are less studied.  Hawkins et al. 

(2000) found that delinquent peers and gang membership have been predictive of 

violent behavior; however, the effect of peer and parental substance use is unclear.   

Academic failure and dropout has also been associated with violence, but less drastic 

measures of academic success have not been evaluated in the empirical literature on 

violence (Hawkins et al., 2000).  Community-level influences such as availability of 

firearms, exposure to violence, and exposure to racism in the neighborhood have 

consistently been linked to violent behavior (Kaufman, 2005; Reingle, Jennings, 

Maldonado-Molina, & Canino, 2010).  Finally, although many studies have analyzed the 

multiple domains of risk and protective factors for violent behavior, few have assessed 

the degree to which contextual variables are mediated by more proximal variables at the 

individual-level. 

Racial and ethnic differences in the prevalence of violence have been identified.  

For example, Williams et al. (2007) found that self-reported violence initiation rates were 

higher for African-Americans compared to Whites for major delinquency, violence, and 

juvenile justice system involvement.  Additionally, Williams et al. (2007) reported 

African-Americans’ higher rates of major delinquent and violent acts when compared to 

Whites.  Additionally, McNulty & Bellair (2003) found that African-Americans, Hispanics, 

and Native Americans have higher involvement in serious physical violence compared 

to White adolescents at ages 15 to 16.  
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Evidence suggest that these racial differences may be partially attributable to 

differences in the presence of community-level risk factors, such as neighborhood 

poverty and exposure to guns, delinquent peers, and violence (Sampson, Morenoff, & 

Roaudenbush, 2005; Farrington & Loeber, 2000). Family and individual-level variables 

also contribute to violent behavior, including acculturation level among Hispanics 

(having immigrated to the United States more recently is a protective factor from 

violence), parental marital status (living with parents who are not married puts 

adolescents at risk for violence), lower verbal reading and writing ability, shorter length 

of residence in the neighborhood, and lower income, as low socioeconomic position has 

been shown to increase the risk of violence initiation (Sampson et al., 2005; Williams et 

al., 2007). These disparities may be a function of socioeconomic differences between 

racial/ethnic groups, including income, neighborhood structural characteristics, 

oppression, cumulative disadvantage within the family, employment, and education; as 

well as racial discrimination and bias (Centerwall, 1995; Williams, 1999; Peterson & 

Krivo, 2005).  These findings support the hypothesis that the racial and ethnic 

differences in violence may be at least partially attributable to neighborhood-level and 

individual-level socioeconomic variables.  

Although the risk factors above have explained some of the racial/ethnic 

differences in violent behavior, further research is necessary to more clearly delineate 

racial and ethnic differences (which have been accepted as a proxy for larger 

socioeconomic differences and discrimination) in delinquency and violence between 

these groups.  The research on race and ethnic differences on violence has not 

consistently attributed violent behavior to differences in race/ethnicity or socioeconomic 
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position.  For example, Blum and colleagues (2000) found that gender, race, ethnicity, 

income, and family structure explained no more than ten percent of the variance in 

violent behavior.  This finding indicates that the differential risk factors for violence by 

racial/ethnic group is more complex than race or socioeconomic position.  Therefore, 

multiple domains of risk factors that differ by race/ethnicity must be further studied to 

better understand how these factors contribute to violent behavior.   

Criminological theory provides insight as to the rationale behind racial and ethnic 

differences in the prevalence of violent offending. First, social learning theory posits that 

individuals learn to engage in criminal behavior by observing those around them (Akers, 

1973). This theoretical framework is comprised of four central components: excess of 

definitions favorable to criminality, association with deviant peers, reinforcement of 

criminal behavior, and imitation.  When these elements are combined, an individual is 

more likely to engage in deviant or criminal behavior (Akers, 1973).  Using this theory, 

violent behavior would be more prevalent among racial/ethnic minorities if they have 

more violent peers who teach them to participate in violence, and this violent behavior is 

reinforced.  Research supports this hypothesis, as African-Americans and Hispanics are 

more likely to be involved with gangs (McNulty & Bellair, 2003) and have delinquent 

peers (Stewart, Simons, & Conger, 2002) compared to Whites.    

Shaw and McKay maintain that the characteristics of the community facilitate 

crime, rather than the individuals within that community.  For example, transient 

individuals are unlikely to watch over their neighbor’s property, or even become 

acquainted with their neighbors.  Therefore, a neighbor could never know if someone is 

stealing a car out of the driveway, as they do not know who resides in that particular 
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home.  Suburban areas have these types of neighborly ties, and they would recognize 

when someone does not belong.  Using the framework provided by Social 

Disorganization theory, the lack of neighborly recognition is one of the reasons why 

crime is higher in transient, disorganized communities. 

Sampson, Raudenbush, and Earls (1997) further elaborate on this aspect of their 

theory in defining the “collective efficacy” of communities.  Collective efficacy is the 

neighborhoods’ ability to come together to reduce criminal or disorderly behavior.  

Cohesive, suburban neighborhoods are very likely to do this:  When there is a problem 

within the community, members of the neighborhood organize themselves and remedy 

the issue.  Urban, disadvantaged, disorganized neighborhoods are not likely to have 

such a mechanism in place to filter out criminal behavior among residents.  This lack of 

social control in a community allows crime to multiply.  This theory has substantial 

implications for racial/ethnic differences in violence, as minorities are more likely to 

reside in these urban, at-risk communities (Sampson & Wilson, 2005). 

To further explore the factors driving racial/ethnic differences in delinquency over 

the life-course (and the risk factors for violence over time), this study examined the 

number and shape of trajectories of aggression among African-American and Hispanic 

urban adolescents, as well as the direct and indirect effects of multiple domains of risk 

and protective factors for membership in each trajectory group.  This will contribute 

substantially to the literature on disparities and etiology of aggression among high-risk 

youth.  Specifically, I hypothesize that the trajectories of aggression differ between 

African-Americans and Hispanics, and African-Americans are more likely to be involved 

in high levels of aggression. Finally, I hypothesize that these differences in aggression 
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are attributable to differences in multiple domains of risk factors, including group 

fighting. 

Methods 

Design 

Project Northland Chicago (PNC) was a group-randomized controlled alcohol 

prevention intervention implemented during 6th through 8th grades in selected Chicago, 

Illinois schools (Komro et al., 2008; 2004). All schools in Chicago were eligible for 

inclusion if students were enrolled in 5th through 8th grade, had a mobility rate of less 

than 25%, and had thirty or more students per grade.  All magnet schools were 

ineligible, as they were less likely to include students from a specific neighborhood, and 

the intervention included a community intervention component.  

A total of sixty-six schools agreed to participate in the study, and these schools 

were combined into study units with approximately two hundred students per unit.  Units 

were grouped in correspondence with census tracts, and matched on ethnicity, mobility 

rate, reading and math scores, and poverty levels within each unit.  After matching, 

units were randomized to treatment condition (30 schools to the intervention, 36 schools 

served as controls).  Five schools withdrew from the study prior to the intervention, 

leaving 29 intervention and 32 control schools.   

Baseline surveys were administered in class during the Fall semester of 2002, and 

three follow-up surveys were conducted during the intervention period (Spring 2003, 

Spring 2004, Spring 2005).  All students who were enrolled in the school during the 

intervention year were eligible to complete the surveys.  During the Fall of 2002, 91% 

(n=4,259) of eligible students participated in the baseline survey; 94% (n = 4,240) 

participated in the first follow-up (Spring, 2003); 93% (n = 3,778) completed the second 
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follow-up (Spring, 2004); and 95% (n = 3,802) of students completed the final middle-

school survey (Spring, 2005).  Of those present at baseline, the cohort follow-up rate 

was 61% from Fall 2002 through Spring, 2005.  

At baseline, parents were surveyed using a sample obtained from the Chicago 

Public Schools (CPS) address list.  When surveys were administered to students, each 

student was asked to deliver a modified survey to their parent, and parents were given a 

$25 incentive for returning the survey.  Students were given a $5 gift card to deliver the 

survey to their parents.  Two weeks later, another survey was sent home, and teachers 

reminded students to prompt their parents to return the survey.  At the end of baseline 

data collection, a total of 3,250 parents (70% of eligible parents) responded.   

Participants 

The sample used in this study includes participants who were present at baseline 

(6th Grade, Fall) and completed at least one additional survey throughout 6th through 8th 

grades.  This cohort consisted 4,188 adolescents, who were 50.3% male, 12.9% White, 

38.8% African-American, and 34.6% Hispanic. The average age in 6th grade was 11.38 

(sd = 0.24).  Nearly thirty percent of the sample reported participating in a group fight in 

6th grade (28.3%).  Due to sample size limitations in the estimation of trajectory groups, 

only African-Americans and Hispanics were included in these analyses. 

Measures 

The current study used baseline measures as covariates to examine trajectories of 

violence in the cohort of students who participated in the baseline survey and at least 

one follow-up conducted during PNC data collection.   



 

  222

Group fighting. Participants were asked, “During the last month, how many times 

have you taken part in a fight where a group of your friends were against another 

group?”. Response options included, “never”, “1-3 times”, and “4 or more times.”  

Aggression. All participants were asked three items to evaluate past month levels 

of aggression.  These three items included, “how many times have you pushed, shoved, 

pulled someone’s hair, or grabbed someone?”; “how many times have you kicked, hit, 

or beat up another person?”; and “how many times have you told someone you were 

going to hit or beat them up?”.  All items included the following response options, 

“Never”, “1-3 times”, “4 or more times”.  These items were coded as “0”, “2”, and “4”, 

and this scale was used to create the trajectories of aggression. 

Risk Factors for Violence 

Area Deprivation. Community deprivation was created using the following 

Census 2000 indicators of disadvantage (Singh, 2003): 1) educational distribution (the 

proportion of residents with less than 9 years and more than 12 years of education); 2) 

the unemployment rate; 3) median household income; 4) income disparity; 5) 

occupational composition; 6) median house value; 7) median gross rent; 8) median 

mortgage; 9) home ownership rate; 10) family poverty rate; 11) population below 150% 

of poverty level; 12) single-parent household rate; 13) proportion of homes without a 

motor vehicle, telephone, or complete plumbing; and 16) household crowding.  In 

accordance with Singh (2003), factor scores were used to weight the indicators, and the 

scale was standardized (∝= 0.87).  A higher score on this scale indicated greater 

deprivation. These items were incorporated into the analysis in accordance with Shaw 

and McKay’s (1942) theory of Social Disorganization. 
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Alcohol outlet density.  The number of off-premise alcohol outlets per 1,000 

population was obtained by dividing the raw number of alcohol outlets in the community 

by the total population for each neighborhood.  This item was incorporated into the 

analysis as a measure of Social Disorganization (Shaw & McKay, 1942) in the 

neighborhood. 

  Adults in neighborhood drink alcohol. As a part of the student survey, all 

participants were asked, “How many adults in your neighborhood drink alcohol?”.   

Response options included, “None”, “A few”, “Some”, “Many”, and “Almost All”.  

Those who reported that “many” or “almost all” adults in their neighborhood drink 

alcohol were considered to have high neighborhood exposure to alcohol.  This variable 

was included in the analysis as a measure of social learning theory (Akers, 1973). 

Home access to alcohol. To identify the source of their last alcoholic beverage, 

students were asked, “If you have ever had an alcoholic drink, think back to the last time 

you drank. How did you obtain the alcohol?”.  If the student responded either, “Your 

parent or guardian gave it to you”, or “You took it from home”, youth were considered to 

have home access to alcohol.   All other sources of alcohol (e.g., a commercial source, 

friend’s home, friend’s parent, etc.), as well as non-drinkers, comprised the reference 

group.  This measure serves as a measure of family risk, as alcohol access in the home 

has been associated with increased use of alcohol (Komro, Maldonado-Molina, Tobler, 

Bonds, & Muller, 2007), other substance use, and delinquency (Swahn & Hammig, 

2000).   

Peer alcohol use.  Students were asked, “How many of your friends drink 

alcohol?”.  Response options ranged from “None” to “Almost All.”  These were recoded 
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as “None”, “a few”, or “more than a few”. These items were included because literature 

suggests that individuals who have peers who use alcohol (Guo, Elder, Cai, & Hamilton, 

2009; Herrenkohl et al., 2007; Kuntsche, Gossrau-Breen, & Gmel, 2009; Leech, Day, 

Richardson, & Goldschmidt, 2003) are more likely to engage in violent behavior. 

Depression. Students were asked, “During the last month, how often have you felt 

sad or depressed?”.  Responses were coded as, “Never”, or “One or more times”. 

Depression was included as a covariate because higher levels of depression have been 

associated with violence (Elbogen & Johnson, 2009; Senn, Carey, & Vanable, 2010; 

Thurnherr, Bechtold, Michaud, Akre, & Suris, 2008) and other risk behaviors (Latzman 

& Swisher, 2005; Senn, Carey, & Vanable, 2010). 

Parental Involvement. The parental involvement scale included ten items 

measuring parental communication and involvement. These items included frequency of 

parental praise and general talking, asking about school and where the adolescent was 

going, discussing problems at school, talking about movies and television marketing 

alcohol to adolescents, problems with alcohol, alcohol rules, and alcohol consequences, 

dining habits, and music restrictions. Responses included “Never”, “Hardly Ever”, 

“Sometimes”, “A lot”, and “All the time.” Values for each item ranged from 1 to 5, with 

higher scores indicating greater parental involvement. The standardized Cronbach 

coefficient alpha for this scale was 0.74. This scale was included as a covariate 

because evidence suggests that parenting variables (e.g., monitoring, involvement) are 

related to violence (Park, Morash, & Stevens, 2010). 

Low academic achievement.  As a measure of academic success, students were 

asked, “During the last month, how often have you done poorly on a test or important 
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school project?”.  Participants were categorized into those who had done poorly on a 

test or project one or more times, compared to those who have not. This item was 

included as a covariate because academic achievement and IQ have been associated 

with increased risk of violence (Herrenkohl, McMorris, Catalano, Abbott, Hemphill, & 

Toumbourou, 2007; Leech, Day, Richardson, & Goldschmidt, 2003). 

Baseline alcohol use.  Students who have used alcohol in the past year were 

measured using the item, “During the last 12 months, on how many occasions, or times, 

have you had alcoholic beverages to drink?”.  Options included, “0 times”, “1-2 

occasions”, “3-5 occasions”, “6-9 occasions”, “10-19 occasions”, 20-39 occasions”, and 

“40 or more occasions”.  Responses were dichotomized into “drinkers” and “non-

drinkers”. This item is included as a covariate because alcohol use has been associated 

with increased levels of violent behavior (Maldonado-Molina, Reingle, & Jennings, 

2010).   

Marijuana use.  Marijuana use in the past year was captured using the item, 

“During the last 12 months, on how many occasions, or times, have you used marijuana 

(other names for marijuana are: pot, grass, weed, reefer, blunt, or hashish)?”.  

Response options ranged from “0 occasions” to “40 or more occasions.”  Responses 

were dichotomized to include “marijuana users” and “marijuana non-users”. These items 

were included because evidence suggests that the use of marijuana  (Boles & Miotto, 

2003; Dhungana, 2009; Herrenkohl et al., 2007) increases the risk of violent behavior. 

Unsupervised time. Students were asked, “About how many hours a day do you 

usually spend without an adult around?”.  Participants responded, “None”, “less than 

one hour”, “1-2 hours”, “3-4 hours”, and “5 or more hours”.  This item was included as a 
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covariate because evidence suggests that adolescents are more likely to be delinquent 

when they have more leisure time unsupervised by a parent or guardian (Maldonado-

Molina, Jennings, & Komro, 2009). 

Race/Ethnicity.  Participants’ race and ethnicity was measured at baseline using 

the item, “How do you describe yourself? Mark all that describe you.  If you are not sure, 

mark other and write in how you describe yourself.”  Response options included, “Asian 

American or Asian Indian”, “African-American or Black”, “Latino, Hispanic, or Mexican-

American”, “Native American or American Indian”, “White, Caucasian, or European 

American”, and “Other”. Participants were coded as Hispanic if they identified as 

Hispanic, regardless of the other options selected.   

Natural Parent Household.  To evaluate students’ living arrangements, 

participants were asked, “Who do you live with most of the time? Mark all that apply.”  

Response options included, “Mother and father together”, and other combinations of 

parents and grandparents.  Students were coded as living with both parents (e.g., 

“natural parent household), or “other”.  For a review of the evidence suggesting that 

single-parent households are a risk factor for violence, see Anderson (2010).  

Free or Reduced Lunch.  An indicator of family socioeconomic position, 

participants were asked, “Do you receive free or reduced price lunches at school? Free 

or reduced-price lunch means that lunch at school is provided for free or you pay less 

for it.” Responses were coded as “Yes” or “No”.  Participants who did not know if they 

received free or reduced lunch were coded as “No”.   

Spanish at home. Students were asked, “What is the language most often 

spoken in your home? If more than one language is spoken in your home, mark the one 
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you speak most often”. Responses were categorized into “Spanish” or “English” groups 

for Hispanics only.  Hispanics who reported speaking other languages at home were 

excluded from the analysis.  This variable was included as a covariate because 

speaking Spanish in the home is an indicator of lower acculturation, which has shown a 

protective effect on violent behavior (Maldonado-Molina, Reingle, Tobler, Jennings, & 

Komro, 2010).   

Analytical Methods 

Trajectory groups were fitted to the data using group-based trajectory modeling 

(Nagin & Land, 1993; Nagin, 2005).  This method of analysis grouped individuals 

together based upon common attributes (e.g., levels of aggression over time).  This 

approach is appropriate in this situation because violence varies over time (Farrington, 

1986), and individuals with different levels of violence may be substantially different 

from each other.  Grouping participants with heterogeneous levels of aggressive 

behaviors together and then attempting to predict aggression may dilute the effect of 

risk or protective factors. 

Group-Based Trajectory Modeling 

Group-based trajectory models are finite mixture models, which use single- and 

multiple-group models structures (Nagin, 2005). Finite mixture models (also known as 

latent class models) represent the heterogeneity in a finite number on unmeasured 

(latent) classes.  The trajectory groups that are created using these analyses are 

derived from maximum likelihood estimation.  In this case, aggression data follows a 

Poisson distribution with a large number of non-violent events (zero violent events).  

Therefore, a zero-inflated poisson (ZIP) distribution was specified in the model (Jones, 

Nagin, & Roeder, 2001).   
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Models were tested until the most parsimonious number of trajectory groups 

maximized the Bayesian Information Criterion (BIC).  The BIC refers to: BIC = log(L) – 

0.5klog(N), where log likelihood at the maximum likelihood estimate is subtracted from 

half the number of parameters multiplied by the log of the sample size.  The trajectories 

were descriptive in nature, and quadratic, cubic and linear models were tested to 

correctly depict the slopes represented in the data.  SAS PROC TRAJ was used to 

estimate the trajectories (SAS Institute, Cary, NC; Jones, Nagin, & Roeder, 2001).  

Individuals were categorized into trajectory groups using the “maximum 

probability” procedure (Nagin, 2005, 2001).  In other words, participants were assigned 

to groups in which they have the greatest probability of membership (e.g., greater than 

.80).  The modeling strategy estimated posterior probabilities of assignment to each 

group, and individuals were assigned to the group with the highest probability.  This 

does not guarantee that all individuals will have a perfect probability of membership in a 

latent group, but the mean assignment probability for each group is expected to be high 

(>.80; Nagin, 2005; 2001).  These high assignment probabilities increase confidence in 

the validity of latent groups. 

This modeling approach has a number of strengths and weaknesses.  Latent 

group-based modeling allows an estimation of patterns of aggressive behavior over the 

life-course.  These summaries of violence over time provide more information than a 

traditional dichotomous, “aggressive” or “non-aggressive” outcome variable.  However, 

there is a possibility that groups that are not meaningful could emerge from the data 

(e.g., a latent class with 2% or less of observations categorized in that group).  To avoid 

this situation, the BIC as well as a judgment of parsimony was used in the modeling 



 

  229

procedure.  In addition, the shape of each trajectory and the number of latent groups is 

sensitive to the size of the dataset, characteristics of the sample, or length of the follow-

up (Eggleston, Laub, & Sampson, 2004).  Specifically, Eggleston et al. (2004) found that 

the shape of each trajectory group remained relatively constant despite changes in the 

length of follow-up; a doubling of the follow-up time changed their conclusion in 

identifying the time of peak criminality and estimating individual-level group 

membership.  These limitations must be considered when interpreting the results of 

these analyses. 

Latent group-based trajectory modeling has been used in several studies in 

estimating trajectories of violence and aggression among adolescents and young 

adults.  Piquero (2008) reviewed 80 studies on trajectories of delinquency over the life-

course.  This study found evidence of the “age-crime” curve, as criminal behavior 

decreased over time.  The majority of studies found between three and five classes of 

delinquency, regardless of methodology and the sample (Piquero, 2008; Maldonado-

Molina et al., 2009).  Overall, these trajectory models have been used in previous 

studies to examine delinquency and violence over time.   

Multinomial Logistic Regression 

Once trajectory groups have been specified, bivariate and multivariate multinomial 

logistic regression were used to estimate odds-ratios for risk and protective factors on 

membership in each trajectory for Hispanics and African-Americans separately.  This 

model is an extension of multiple logistic regressions; however, the model is more 

appropriate in this situation because trajectory group membership is a nominal variable, 

and this procedure compares membership in each trajectory group to a reference 
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category (e.g., low-level violence).  Under this model, each (g – 1) odds-ratios were 

generated (Hedeker, 2003).   

Multinomial logistic regression procedures were adapted to account for the 

multilevel nature of the data (Hedecker, 2003).  The PNC sampling design features 

students nested within schools.  Clustered robust standard errors were estimated to 

produce error estimates that take into account the autocorrelation due to the sampling 

design.  Failure to account for the sampling deign would result in an inflated Type 1 

error rate, artificially increasing the precision of the effects (Twisk, 2006). The adapted 

multinomial model does not assume that observations are independent; therefore, it is 

appropriate for longitudinal and clustered designs (Hedecker, 2003). STATA 11 

software (College Station, TX) was used to conduct all multinomial logistic regression 

analyses. 

Mediation Analyses 

Mediation analyses were conducted to evaluate the indirect effect of community-, 

parent- and peer-level variables on aggressive trajectory membership.  Trajectory 

groups were dichotomized into “aggressive trajectory group member” (if classified as a 

desistor or an escalator) and “non-aggressive trajectory group member” (if non-

aggressive) groups for logistic regression modeling (MacKinnon, 2008).  For each 

mediator and contextual variable, four logistic regression models were examined: 1) the 

effect of the contextual variable on the mediator (slope a); 2) the effect of the mediator 

on the outcome (aggressive trajectory membership, slope b); 3) the direct effect of the 

contextual variable on the outcome (slope c); and 4) the adjusted effect of both the 

contextual variable and the mediator on the outcome (estimating parameters for both 

slope b and slope c).  All regression models were adjusted for other risk factors, 
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demographics, and sampling design.  These effect sizes were standardized and 

adjusted using the covariance matrix and variance for each variable in the model 

(MacKinnon, 2008).   

To test the significance of the mediator, the Sobel test was used to generate a z 

statistic and standard error (Baron & Kenny, 1986; Sobel, 1982; MacKinnon, Warsi, & 

Dwyer, 1995).  The percent mediation for each mediator was calculated using the 

formula: ab/a1b1…axbx +c. In this formula, a represents the effect of the contextual 

variable on the hypothesized mediator, and b represents the effect of the mediator on 

the outcome variable (in this case, violence).  C represents the direct effect of the 

contextual variable on the outcome.  All of these standardized estimates (including all 

other variables in the model) were used to calculate the proportion of the variance in 

each contextual variable that is mediated by each proximal variable.  These 

percentages were summed by contextual variable to estimate the proportion of the 

contextual variable that is mediated through more proximal variables.  These 

percentages were summed within categories of each contextual variable (e.g., each 

contextual variable can be no more than 100% mediated by individual-level variables) to 

estimate the proportion of the contextual variable that is mediated by more proximal 

variables.   

Results 

Ethnic Differences in Trajectories of Aggression 

To determine the number of trajectories of aggression, latent group-based 

trajectory modeling was used.   Four distinct classes were identified for each subgroup. 

Among African-Americans, 7.9% were in the low-aggression group, 19.5% were 

escalators, 8.4% had moderate-consistent aggression patterns, and 64.0% were in the 
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consistently aggressive group.  Among Hispanics, 17.1% were in the low-aggression 

group, 18.1% were desistors, 21.6% were escalators, and 43.3% were consistently 

aggressive.   

For each subgroup, a four-group trajectory model showed the lowest AIC and BIC 

compared to a higher-class model.  For African-Americans, the AIC and BIC for the 4-

class model were -10,437 and -10467, respectively.  For Hispanics, the AIC and BIC 

were -8,333 and 8,362, respectively, for the 4-class model. The mean posterior 

probabilities ranged from (0.79-0.91) for African-Americans and Hispanics.  Figure 5-1 

displays the trajectories of aggression from grades 6-8.  The mean aggression value by 

trajectory subgroup is detailed in Table 5-2. 

Effects of Risk and Protective Factors at 6th Grade on Trajectories of Aggression 

Bivariate results, African-Americans 

Table 5-3 shows the bivariate relationship between each risk or protective factor 

and aggression trajectories for African-Americans.  For desistors, perception of the 

number of adults who consume alcohol in the neighborhood (OR = 1.70; 95% CI 1.13-

2.56), peer alcohol use (OR = 2.32; 95% CI 1.36-3.98), individual-level alcohol use (OR 

= 3.12; 95% CI 1.05-15.52), marijuana use (OR = 12.18; 95% CI 2.20-67.31), 

depression (OR = 1.67; 95% CI 1.05-2.66), group fighting (OR = 2.38; 95% CI 1.39-

4.07), and baseline aggression (OR = 3.33; 95% CI 2.25-4.93) were identified as risk 

factors for being in the “desistor” trajectory group compared to the non-aggressive 

group. For escalators, alcohol outlet density (OR = 3.32; 95% CI 1.21-9.08), number of 

adults in the neighborhood who consume alcohol (OR = 1.73; 95% CI 1.11-2.68), peer 

alcohol use (OR = 2.00; 95% CI 1.12-3.56), depression (OR = 1.73; 95% CI 1.06-2.82), 

group fighting (OR = 1.88; 95% CI 1.08-2.26), and baseline aggression (OR = 2.23; 
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95% CI 1.46-3.42) were identified as risk factors.  Among the highest risk group (those 

who were consistently aggressive), the number of adults in the neighborhood who drank 

alcohol (OR = 2.96; 95% CI 2.04-4.30), peer alcohol use (OR = 5.09; 95% CI 3.00-

8.66), individual-level alcohol use (OR = 3.18; 95% CI 1.93-24.51), marijuana use (OR = 

4.58; 95% CI 0.86-24.21), low academic achievement (OR = 1.60; 95% CI 1.03-2.50), 

having more unsupervised time (OR = 1.51; 95% CI 1.06-2.16), depression (OR = 2.53; 

95% CI 1.73-3.71), group fighting (OR = 7.14; 95% CI 4.31-11.79), baseline aggression 

(OR = 10.60; 95% CI 7.45-15.06), and receiving free or reduced price lunch (OR = 1.44; 

95% CI 1.01-2.04) increased the likelihood that youth would be members of the 

consistently aggressive trajectory group compared to the non-aggressive group.   

Protective factors from membership in the consistently aggressive group included 

parental involvement (OR = 0.96; 95% CI 0.92-1.01) and residing with both parents at 

home (OR = 0.61; 95% CI 0.43-0.86).  Because area deprivation and home access to 

alcohol were not significant predictors of membership in any aggressive trajectory 

group, they were dropped from further multivariate analyses. 

Bivariate results, Hispanics 

Table 5-10 shows the bivariate relationship between each risk or protective factor 

and aggressive trajectory membership for Hispanic youth.  For desistors, peer alcohol 

(OR = 3.39; 95% CI 2.01-5.71), individual-level alcohol use (OR = 2.17; 95% CI 1.08-

4.36), low academic achievement (OR = 2.62; 95% CI 1.71-4.01), having more 

unsupervised time (OR = 1.81; 95% CI 1.31-2.48), depression (OR = 1.88; 95% CI 

1.23-2.87), group fighting (OR = 2.49; 95% CI 1.34-4.65), and baseline aggression (OR 

= 4.39; 95% CI 3.14-6.16) were identified as risk factors for being in the “desistor” 

trajectory group compared to the non-aggressive group.   
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Protective factors for desistors included higher parental involvement (OR = 0.96; 

95% CI 0.92-1.01; p<0.10) and speaking Spanish in the home (OR = 0.55; 95% CI 0.35-

0.86).  For escalators, area deprivation (OR = 0.99; 95% CI 0.98-0.99), perceived higher 

number of adults in the neighborhood who consume alcohol (OR = 1.47; 95% CI 0.97-

2.23), having peers who use alcohol (OR = 2.08; 95% CI 1.10-3.93), using alcohol (OR 

= 2.48; 95% CI 1.12-5.50), having low academic achievement (OR = 2.11; 95% CI 1.40-

3.17), depression (OR = 1.50; 95% CI 1.06-2.13), and baseline aggression (OR = 2.83; 

95% CI 1.94-4.13) increased the odds of membership in the escalator group compared 

to the non-aggressive group.  Protective factors from membership in the escalator group 

included speaking Spanish in the home (OR = 0.64; 95% CI 0.43-0.97) and residing 

with both parents at home (OR = 0.60; 95% CI 0.41-0.89).   

Among the highest risk group, the perceived number of adults who use alcohol 

was identified as a risk factor (OR = 3.42; 95% CI 2.41-4.84), as well as having home 

access to alcohol (OR = 2.48; 95% CI 1.80-3.42), peers who use alcohol (OR = 5.49; 

95% CI 3.35-8.97), alcohol use (OR = 5.51; 95% CI 2.47-12.28), marijuana use (OR = 

17.52; 95% CI 2.08-147.16), low academic achievement (OR = 3.48; 95% CI 2.47-4.91), 

having more unsupervised time (OR = 2.05; 95% CI 1.45-2.91), depression (OR = 1.62; 

95% CI 1.88-3.65), group fighting (OR = 5.36; 95% CI 3.12-9.23), baseline aggression 

(OR = 14.30; 95% CI 10.90-18.76), and older age (OR = 1.51; 95% CI 1.08-2.09).  

Protective factors from membership in the consistently aggressive trajectory group 

included speaking Spanish in the home (OR = 0.50; 95% CI 0.32-0.78) and living with 

both parents in the home (OR = 0.64; 95% CI 0.58-1.49; p<0.10).  
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Because alcohol outlet density was not significant in predicting aggression 

trajectories for any of the three groups, this variable was dropped from further 

multivariate analyses.  Marijuana use was also dropped from the analyses due to 

collinearity with aggression (e.g., n=1 reported marijuana use among non-aggressive 

youth).   

Multivariate community-, parent-, peer-, and individual-level results, African-
Americans 

Table 5-4 shows the multivariate effect of community-, parent- and peer-level 

variables on three trajectory groups of African-American youth.  Among desistors, a 

higher number of adults in the neighborhood who use alcohol remained a marginally 

significant risk factor (OR = 1.45; 95% CI 0.94-2.25).  Having peers who used alcohol 

doubled the odds of membership in the desistor trajectory group (OR = 2.02; 95% CI 

1.16-3.53).  A greater density of alcohol outlets in the neighborhood was a marginally 

significant risk factor among escalators (OR = 2.34; 95% CI 0.88-6.24).  Among 

consistently aggressive youth, the perception that more adults in the neighborhood use 

alcohol (OR = 2.11; 95% CI 1.43-3.10) and having peers who use alcohol (3.72; 95% CI 

2.12-6.52) were identified as risk factors. 

When individual-level variables were added to the model (Table 5-5), the number 

of adults who use alcohol in the neighborhood among consistently aggressive youth 

was the only contextual variable that remained significant (OR = 1.83; 95% CI 1.24-

2.70).  Peer alcohol use remained a significant risk factor among desistors (OR = 1.72; 

95% CI 0.95-3.11) and the consistently aggressive group (OR = 2.39; 95% CI 1.27-

4.48).  The only individual-level variable that significantly predicted consistent 

aggression was depression (OR = 1.97; 95% CI 1.25-3.09).  No individual-level 
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variables besides group fighting predicted desistance or escalation.  Group fighting 

significantly increased the odds of membership in the desistor (OR = 1.88; 95% CI 1.05-

3.39) and consistently aggressive (OR = 4.33; 95% CI 2.47-7.58) trajectory group 

compared to the non-aggressive group. 

Multivariate parent-, peer-, and individual-level results, Hispanics 

Table 5-11 shows the multivariate effect of parent- and peer-level variables on the 

three aggressive trajectory groups of Hispanic youth. Neighborhood deprivation 

remained a significant protective factor from membership in the escalator group (OR = 

0.99; 95% CI 0.98-0.99).  Perception of more adults in the neighborhood who use 

alcohol remained a risk factor for the consistently aggressive group (OR = 2.18; 95% CI 

1.55-3.05).  Among desistors and escalators, peer alcohol use remained a risk factor 

(OR = 3.91; 95% CI 2.32-6.58 for desistors, OR = 2.28; 95% CI 1.28-4.05 for 

escalators).  Home access to alcohol (OR = 1.73; 95% CI 1.29-2.32) and peer alcohol 

use (OR = 4.38; 95% CI 2.73-7.05) significantly increased the risk of membership in the 

consistently violent group, while parental involvement (OR = 0.95; 95% CI 0.91-0.99) 

was protective from membership in this group. 

When individual-level variables are added to the model (Table 5-12), 

neighborhood deprivation remains a protective factor among escalators (OR = 0.99; 

95% CI 0.98-0.99), while the number of adults who consume alcohol remains a risk 

factor for the consistently aggressive group (OR = 1.92; 95% CI 1.30-2.82).  Among 

desistors, having peers who use alcohol (OR = 2.94; 95% CI 1.72-5.02), low academic 

achievement (OR = 2.09; 95% CI 1.25-2.43), and more unsupervised time (OR = 1.72; 

95% CI 1.22-2.43) increased risk for membership in this group.  Having access to 

alcohol in the home (OR = 0.72; 95% CI 0.52-1.02) and speaking Spanish in the home 
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(OR = 0.53; 95% CI 0.33-0.83) was protective from membership in the desistor group 

compared to the non-aggressive group.  Among escalators, having peers who use 

alcohol (OR = 1.94; 95% CI 1.06-3.54) and low academic achievement (OR = 1.77; 

95% CI 1.08-2.90) were identified as risk factors, while speaking Spanish in the home 

was protective (OR = 0.69; 95% CI 0.46-1.04; p<0.10) from membership in this group.  

Among those who were consistently violent, having home access to alcohol (OR = 1.45; 

95% CI 1.11-1.91), having peers who use alcohol (OR = 2.78; 95% CI 1.68-4.61), low 

academic achievement (OR = 2.09; 95% CI 1.39-3.15), depression (OR = 1.61; 95% CI 

1.07-2.41), and group fighting (OR = 3.30; 95% CI 1.84-5.91) were identified as risk 

factors for membership in the consistently aggressive group.  Protective factors included 

higher parental involvement (OR = 0.96; 95% CI 0.91-0.99) and speaking Spanish in the 

home (OR = 0.56; 95% CI 0.35-0.91).   

Multivariate Results Adjusted for Baseline Aggression, African-Americans 

The model adjusted for baseline aggression is presented in Table 5-6. For the 

consistently violent group, the perceived number of adults in the neighborhood who use 

alcohol remained a significant risk factor (OR = 1.75; 95% CI 1.16-2.64), and peer 

alcohol use remained a marginally significant risk factor for consistently aggressive 

youth (OR = 1.86; 95% CI 0.95-3.63; p<0.10).  Depression remained a risk factor 

among the high-aggression group (OR = 1.63; 95% CI 1.61-5.39) even after controlling 

for several risk/protective factors, including baseline aggression.  Group fighting was 

only significant among consistently aggressive youth (OR = 2.95; 95% CI 1.61-5.39) 

and baseline aggression was a significant risk factor for membership in each trajectory 

group (OR = 2.64; 95% CI 1.79-3.91 for desistors, OR = 1.84; 95% CI 1.21-2.81 for 

escalators, OR = 5.67; 95% CI 4.01-8.02 for consistently violent).   
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Multivariate Results Adjusted for Baseline Aggression, Hispanics 

The model adjusted for baseline aggression for Hispanics is presented in Table 5-

13.  Neighborhood deprivation remained a significant protective factor from membership 

in the escalator trajectory group (OR = 0.99; 95% CI 0.98-0.99).  Among desistors, 

having peers who use alcohol (OR = 2.57; 95% CI 1.46-4.55), low academic 

achievement (OR = 1.82; 95% CI 1.08-3.06), more unsupervised time (OR = 1.69; 95% 

CI 1.20-2.38), and participation in aggression at baseline (OR = 3.28; 95% CI 2.09-5.13) 

increased risk for membership in this group.  Having access to alcohol in the home (OR 

= 0.65; 95% CI 0.46-0.92) and speaking Spanish in the home (OR = 0.54; 95% CI 0.35-

0.83) were protective from membership in the desistor group compared to the non-

aggressive group.  Among escalators, having peers who use alcohol (OR = 1.76; 95% 

CI 0.95-3.24; p<0.10), low academic achievement (OR = 1.60; 95% CI 0.95-2.69; 

p<0.10), and baseline aggression (OR = 2.38; 95% CI 1.49-3.80) were identified as risk 

factors for membership in this group.  Among those who were consistently violent, 

having home access to alcohol (OR = 1.26; 95% CI 0.98-1.64; p<0.10), having peers 

who use alcohol (OR = 2.28; 95% CI 1.35-3.88), low academic achievement (OR = 

1.59; 95% CI 1.02-2.47), group fighting (OR = 2.00; 95% CI 1.13-3.55), and baseline 

aggression (OR = 8.23; 95% CI 5.67-11.94) were identified as risk factors for 

membership in the consistently aggressive group.  Protective factors included higher 

parental involvement (OR = 0.95; 95% CI 0.91-0.99) and speaking Spanish in the home 

(OR = 0.56; 95% CI 0.34-0.90).   

Mediation, African-Americans 

The test of the mediation pathway (based on bivariate analysis) for African-

Americans is presented in Figure 5-2.  The significance of pathway a indicated that all 
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variables except alcohol outlet density met the criteria for inclusion in the mediation 

analysis (e.g., contextual variables must be significantly associated with at least one 

mediator) (Table 5-7).  The indirect effects of each contextual variable by each 

individual-level variable are detailed in Table 5-8.  For parental involvement, 65.2% of 

the effect on aggression was mediated through individual-level variables.  For parental 

alcohol use 15.9% of the effect was mediated, and for peer alcohol use 69.4% of the 

effect on aggression was mediated through individual-level variables. Parental 

involvement was equally mediated through group fighting and baseline aggression 

(15.7%), as was parental alcohol use (15.8 and 15.9%, respectively).  Effects of peer 

alcohol use on aggression were mediated primarily through baseline aggression 

(21.1%), followed by group fighting (17.2%). 

Mediation, Hispanics 

The test of the mediation pathway (based on bivariate analysis) is presented in 

Figure 5-3.  The significance of pathway a indicated that all variables except for 

neighborhood deprivation met the criteria for inclusion in the mediation analysis (e.g., 

contextual variables must be significantly associated with at least one mediator) (Table 

5-14).  The indirect effects of each contextual variable by each individual-level variable 

are detailed in Table 5-15.  For parental involvement, 65.9% of the effect was mediated 

through individual-level variables.  The majority of the effects of parental alcohol use 

(71.7%), home access to alcohol (77.9%), and peer alcohol use (66.7%) were mediated 

through proximal variables.  The variable accounting for the largest percentage of the 

indirect effect of these contextual variables was through baseline aggression.  The 

second largest mediator for peer alcohol use (12.5%) was group fighting, while alcohol 
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use was a significant mediator for effects of home access to alcohol (16.7%), parental 

alcohol use (11.9%), and parental involvement (12.5%). 

Characteristics of sample at baseline (post-hoc), African-Americans 

Because baseline aggression was a significant predictor of all aggressive 

trajectory groups among African-Americans, a post-hoc analysis was conducted to 

understand the characteristics associated with baseline aggression (Table 5-9).  

Parental involvement, perceived number of adults who consume alcohol in the 

neighborhood, home access to alcohol, peer alcohol use, individual-level alcohol use, 

marijuana use, unsupervised time, depression, group fighting, residing in a single-

parent home, and receiving free or reduced price lunch were all significantly higher 

among those who were aggressive at baseline.  Those who were aggressive at baseline 

were also more likely to have poor academic achievement and be younger in age 

compared to those who were not aggressive at baseline. 

Characteristics of sample at baseline (post-hoc), Hispanics 

Among Hispanics, a post-hoc analysis was also conducted to understand the 

characteristics associated with baseline aggression (Table 5-16).  A greater portion of 

adolescents who were aggressive at baseline perceived there to be more adults in the 

neighborhood who use alcohol, have more access to alcohol in the home, have lower 

parental involvement, have peers who use alcohol, use alcohol themselves, use 

marijuana, have a record of poor academic achievement, have more unsupervised time, 

report depression, have engaged in group fighting, and were older in age compared to 

those who were not aggressive at baseline.  
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Discussion 

The present study examined the number and shape of trajectories of aggression 

among African-American and Hispanic urban adolescents, as well as the direct and 

indirect effects of multiple domains of risk and protective factors for membership in each 

trajectory group.  The latent-group based trajectory models found a four-class model for 

each racial/ethnic subgroup.  Among African-Americans, the four groups included a low-

aggression group, escalators, moderate-consistent aggression, and consistent 

aggression.  Among Hispanics, the groups included a low-aggression group, desistors, 

escalators, and consistently aggressive.    

There were differences between African-Americans and Hispanics in the level of 

violence over time.  As expected, African-Americans were more likely to be consistently 

aggressive (64.0%) compared to Hispanics (43.3%), and less likely to be in the non-

aggressive group (7.9% were non-aggressive among African-Americans, 17.1% among 

Hispanics).  These differences in trajectory membership indicate that African-Americans 

are more likely to consistently participate in aggression, and are less likely to be non-

aggressive, compared to Hispanics. 

These results are consistent with previous research on trajectories of delinquency.  

Four trajectory groups were extracted from the data in this study, and this is consistent 

with the extant literature that suggests there are between three and five unique patterns 

of aggressive behaviors among adolescents (Piquero, 2008; Maldonado-Molina, 

Reingle, Tobler, Jennings, & Komro, 2010; Maldonado-Molina, Piquero, Jennings, Bird 

& Canino, 2009).  These trajectory groups are also consistent with the other studies 

which have investigated the patterns of delinquency specifically among Hispanic 
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adolescents (Maldonado-Molina et al., 2010; Jennings, Maldonado-Molina, Piquero, 

Odgers, Bird, & Canino, 2010).   

There were a number of similarities in the risk and protective factors across 

African-Americans and Hispanics.  For example, baseline aggression was a significant 

predictor of all trajectory groups.  Peer alcohol use also had a direct and indirect effect 

for both groups.  For Hispanics, peer alcohol use predicted membership in all three 

aggressive trajectory groups, while this effect was only significant among the 

consistently aggressive group of African-Americans.  

This study also found a substantial number of differences in the predictors of 

membership in each trajectory group between African-Americans and Hispanics.  

Among Hispanics, neighborhood deprivation was significantly protective from 

membership in the escalators and consistently aggressive trajectory groups.  Among 

the highest risk group of Hispanics (consistently aggressive), the perception of more 

adults in the neighborhood consuming alcohol, having access to alcohol in the home, 

and having more peers who use alcohol all had both direct and indirect effects 

increasing the risk of membership in the high-risk group, compared to the non-

aggressive group.  Also among Hispanics, having low academic achievement 

(consistently aggressive and desistors), more unsupervised time (desistors), and group 

fighting (consistently aggressive) were risk factors for membership in an at-risk 

trajectory group.  Speaking Spanish at home was protective for consistent aggression 

and desistance, and parental involvement was protective for consistent aggression.  

Among African-Americans only, the number of adults who consumed alcohol and 

number of peers who use alcohol had a direct effect on membership in the consistent 
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aggression group, and an indirect effect on aggression overall.  Among African-

Americans only, depression was a risk factor for membership in the consistently 

aggressive group.   

This study identified a variety of risk and protective factors that significantly 

predicted aggressive trajectory group membership.  These findings are consistent with 

prior literature on the disparities by race/ethnicity on community-, family- and peer-level 

risk factors for violence. Specifically, the finding that the perceived number of adults 

who use alcohol in the neighborhood and peer alcohol use both increase the risk for 

consistent aggression across race/ethnicity supports the peer and parental effects of 

social learning on individual aggression (Akers, 1985).  The effect of social learning 

through contextual alcohol use appears to operate differently between African-

Americans and Hispanics.  Specifically, among Hispanics, the effect of adults and peers 

who use alcohol is mediated by individual-level alcohol use.  This is not true for African-

Americans.  This suggests that the influence of contextual substance use operates 

differently by race/ethnic group.   

At the individual-level, group fighting was significant in predicting membership in 

the consistently aggressive group of Hispanics only.  This finding is supported in the 

literature on racial/ethnic differences in aggression (McNulty & Bellair, 2003), as gang 

membership was a predictor of serious violence among Hispanics only.  The higher 

prevalence of gang membership among consistently aggressive Hispanics in this 

sample may be driving the relationship between group fighting and consistent 

aggression.  This finding also indicates that the construct of group fighting operates 

differently from aggression, as both constructs independently predicted trajectories of 
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consistent aggression.  Therefore, combining group fighting with other violence and 

aggression variables may be an inappropriate practice.    

Among Hispanics, speaking Spanish in the home was a significant protective 

factor from desistance and consistent aggression.  This is consistent with prior literature 

on a variety of outcomes, as lower levels of acculturation have been strongly associated 

with adverse health outcomes, including driving under the influence of alcohol 

(Maldonado-Molina et al., 2011; Caetano, Ramisetty-Mikler, & Rodriguez, 2008), 

intimate partner violence, alcohol use (Caetano, 2006; Caetano, Schafer, Clark, 

Cunradi, & Raspberry, 2000), and aggression and violence (Maldonado-Molina, 

Reingle, Tobler, Jennings, & Komro, 2010; Maldonado-Molina, Piquero, Jennings, Bird, 

& Canino, 2009).  It has been proposed that the stress associated with inter-

generational conflict generated from internalization of American culture and values may 

increase a variety of problem behaviors among more acculturated Hispanic youth 

(Perez et al., 2008). 

Among African-Americans, this study identified few direct effects of contextual 

variables on aggression among escalators and moderate-consistently aggressive 

adolescents.  The lack of significant predictors may be due to the time-varying nature of 

aggression in this group.  Specifically, risk factors at more time points more proximal to 

the aggressive behavior (e.g., late adolescence) may be more predictive of membership 

in this trajectory group.  Since aggression is relatively low at baseline among escalators, 

this variable may not be a potent predictor of late-onset aggression.  This finding 

highlights the need for future research on this group of escalators, as unique or time-

varying risk factors may be present. 
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The presence of multiple risk factors for aggression at baseline highlights 

important targets for prevention programming. These risk factors were largely consistent 

among African-Americans and Hispanics.  First, those who were aggressive as baseline 

had greater neighborhood, school, and family risk (e.g., perceived that there were more 

adults in the neighborhood who used alcohol, had access to alcohol in the home, and 

had a record of poor academic achievement) than those who were not aggressive at 

baseline. Peer alcohol consumption and individual-level alcohol and marijuana use were 

more prevalent among those who reported aggression at baseline.  African-Americans 

were more likely to be aggressive at baseline if they were low-income and lived in a 

single parent home, while Hispanics who were aggressive at baseline reported more 

depression and unsupervised time.  These differences at baseline highlight the need for 

early aggression prevention programming, as these risk factors were present prior to 6th 

grade.   

This study had several limitations.  First, this study was unable to account for 

some of the variables that are important in predicting aggression, such as peer 

delinquency, cognitive development, and psychological disorders.  Second, latent-group 

based trajectory modeling provides an estimation of the type and number of groups in 

the data, and this process is exploratory in nature.  Despite the exploratory nature of 

trajectory estimation, the results of this study were consistent with the expected number 

and shape of trajectory groups from other studies (Piquero, 2008; Zara & Farrington, 

2009).  Finally, risk factors were analyzed at multiple levels; however, hierarchical linear 

modeling (HLM) was not used due to the small sample sizes available in some of the 

trajectory groups.  In accordance with the sampling design, all analyses accounted for 
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the nesting of adolescents within schools, which may account for a portion of the 

variability in Census tract measures.  Use of HLM to account for the nesting within 

Census blocks is a direction for future research.   

Despite these weaknesses, the current study had a number of strengths.  First, 

data were derived from a unique sample of high-risk, urban adolescents who were 

followed longitudinally for three years.  Second, the large sample size provided 

adequate power to stratify groups of African-Americans and Hispanics to understand 

the differential risk factors by subgroup.  Third, although many studies have analyzed 

the multiple domains of risk and protective factors for aggressive behavior, few have 

assessed the degree to which contextual variables are mediated by more proximal 

variables at the individual-level.  The mediated effects allows this study to acknowledge 

that contextual variables are important in predicting aggression even though their 

effects are mitigated using multivariate regression models.  Finally, the trajectories 

estimated in this study are especially appropriate for studies of delinquency and 

aggression, as patterns tend to vary significantly over time (Farrington, 1986; Piquero, 

2008).   

In conclusion, the findings from this study indicate that there are similarities in the 

risk factors for aggression between African-Americans and Hispanics. These predictors 

have significant implication for large-scale prevention programming.  First, interventions 

should target multiple risk and protective factors to maximize the preventive effect 

across demographic groups. Social influences, such as exposure to peers who use 

alcohol or marijuana, and community-level exposure to alcohol influence adolescents’ 

risk for violent behavior.  These risk factors that were consistent across race/ethnicity 
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may be targeted in a variety of populations to reduce participation in violence.  Second, 

aggressive behavior begins even before 6th grade in high-risk settings, indicating that 

the current prevention programming occurs too late.   Prevention programming should 

begin early in elementary school settings to prevent initiation of aggressive behavior.  

Third, there were some differences in the predictors of aggression between racial/ethnic 

groups. Therefore, the composition of the intervention population (e.g., characteristics of 

the social structure, community, family, etc.) should be considered prior to program 

administration.  This differential exposure may equate to increased or diminished 

propensity for violence.   
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Figure 5-1. Trajectories of aggression over time, PNC. 
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Table 5-1. Description of sample, PNC. N=4,188. 
Variable % 
Violence  
6th Grade (ST03) a 5.25(4.21) 
7th Grade (ST04) a 5.82(4.13) 
8th Grade (ST05) a 6.05(4.91) 
  
Community-level  
Neighborhood exposure to alcohol 0.25(0.18) 
Area deprivation a -29.9(26.4) 
Adults in neighborhood drink g 42.6 
  
  
Parental and Peer Influences  
Parental Involvement a 35.8(7.64) 
Home access to alcohol b 29.3% 
Peer alcohol use f 11.4% 
Parental connection a 20.6(4.44) 
  
Individual-level Risk Factors  
Alcohol use in the past year 9.9% 
Marijuana use in the past year 2.8% 
Depression c 72.7% 
Unsupervised time d 50.2% 
Natural parent household 55.2% 
Free or Reduced Price Lunch 72.8% 
Spanish at Home 23.7% 
Low academic achievement e 66.8% 
  
Violence  
Group fighting in prior month 28.3% 
  
Demographics  
Male 50.3% 
Age at Baseline a 11.38(0.24) 
White 12.9% 
Black or African-American 38.8% 
Hispanic or Latino 34.6% 
Other Race 13.8% 
a Mean(SD) are reported. 
b Home access to alcohol was measured as last obtaining alcohol from either the home or the 
adolescents’ parent.   
c Depression was measured as feeling sad or depressed one or more times in the past month. 
 d Unsupervised time was measured as having one or more hours each day without being supervised by 
an adult.  
eLow academic achievement was defined as having reported poor performance on a test or project in the 
past month. 
f Some, many, or almost all peers use alcohol. 
g Many or almost all parents in the neighborhood use alcohol. 
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Table 5-2. Mean (SD) aggression in each trajectory group for African-Americans and 
Hispanics. 

 
  Trajectory Group 
Subgroup  Low-

Aggression 
N=138 

Escalators 
N=339 

 

Desistors 
N=146 

Consistently 
Aggressive 

N=1109 
African-
Americans 

Mean Aggression (6th 
Grade) 

0.09(0.43) 0.62(1.01)*** 3.90(2.28)*** 8.86(2.88)*** 

 Mean Aggression (7th 
Grade) 

0.31(0.73) 3.80(2.82)*** 3.94(2.88)*** 9.27(2.73)*** 

 Mean Aggression (8th 
Grade) 

0.82(1.18) 8.36(2.65)*** 3.04(2.43)*** 9.23(2.97)*** 

  Non-
Aggressive 

N=223 

Desistors  
N=236 

Escalators 
N=282 

 

Consistently 
Aggressive 

N=565 
Hispanics Mean Aggression (6th 

Grade) 
0.21(0.61) 4.30(2.69)*** 0.94(1.07) *** 7.92(2.86) *** 

 Mean Aggression (7th 
Grade) 

0.30(0.71) 4.09(2.87) *** 4.15(3.06) *** 8.37(3.00) *** 

 Mean Aggression (8th 
Grade) 

0.29(0.71) 0.86(1.17) *** 6.05(2.79) *** 8.23(2.93) *** 

***p<0.001 
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Table 5-3. Bivariate effects between risk/protective factors and trajectories of 
aggression, African-Americans. 

 Trajectory Group 
 Desistors Escalators Consistent Aggression 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Alcohol outlet density 1.11 0.28-4.47 3.32* 1.21-9.08 2.02 0.71-5.75 
Area Deprivation 0.99 0.99-1.01 0.99 0.99-1.00 1.00 0.99-1.01 
Adults in Neighborhood Drink 1.70* 1.13-2.56 1.73* 1.11-2.68 2.96*** 2.04-4.30 
       
Parental and Peer Influences       
Parental Involvement 0.96 0.93-1.01 1.01 0.95-1.07 0.96 0.92-1.01 
Home Access to Alcohol 0.77 0.43-1.37 0.59 0.27-1.25 1.16 0.70-1.93 
Peer alcohol use 2.32** 1.36-3.98 2.00* 1.12-3.56 5.09*** 3.00-8.66 
       
Individual-level Risk Factors       
Alcohol use 3.12** 1.05-15.52 1.25 0.92-15.84 3.18** 1.93-24.51 
Marijuana use 12.18** 2.20-67.31 2.85 0.61-13.23 4.58 0.86-24.21 
Low Academic Achievement 1.34 0.83-2.16 1.05 0.65-1.70 1.60* 1.03-2.50 
Unsupervised time 1.08 0.71-1.62 1.32 0.86-2.02 1.51* 1.06-2.16 
Depression 1.67* 1.05-2.66 1.73* 1.06-2.82 2.53*** 1.73-3.71 
       
Aggression       
Group fighting 2.38** 1.39-4.07 1.88* 1.08-3.26 7.14*** 4.31-11.79 
Baseline aggression 3.33*** 2.25-4.93 2.23*** 1.46-3.42 10.60*** 7.45-15.06 
 1.15 0.79-1.67 0.80 0.53-1.22 0.89 0.57-1.40 
Demographics       
Age at Baseline 1.15 0.79-1.67 0.80 0.53-1.22 0.89 0.57-1.40 
Family Composition 0.78 0.52-1.19 0.87 0.55-1.37 0.61** 0.43-0.86 
Reduced Lunch 1.16 0.71-1.90 1.28 0.89-1.74 1.44* 1.01-2.04 
Note: The “Non-Aggression” trajectory group serves as the reference category.  All analyses are 
controlling for treatment. Clustered robust standard errors were calculated to account for the clustered 
sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-4. Community, family and peer effects on trajectories of aggression, African-
Americans.  

 Trajectory Group 
 Desistors Escalators Consistent Aggression 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Alcohol outlet density 0.83 0.21-3.20 2.34 0.88-6.24 1.29 0.45-3.66 
Adults in Neighborhood 
Drink 

1.45 0.94-2.25 1.49 0.91-2.45 2.11*** 1.43-3.10 

       
Parental and Peer Influences       
Parental Involvement 0.97 0.93-1.02 1.01 0.96-1.07 0.98 0.94-1.02 
Peer alcohol use 2.02* 1.16-3.53 1.65 0.89-3.06 3.72*** 2.12-6.52 
 
Note: The “Non-Aggression” trajectory group serves as the reference category.  All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
*p<0.05 
***p<0.001 
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Table 5-5. Effects of multiple domains of risk factors on trajectories of aggression, 
African-Americans.  

 Trajectory Group 
 Desistors Escalators Consistent Aggression 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Alcohol outlet density 0.81 0.22-3.02 2.21 0.81-5.99 1.37 0.49-3.90 
Adults in Neighborhood Drink 1.39 0.89-2.13 1.41 0.86-2.31 1.83** 1.24-2.70 
       
Parental and Peer Influences       
Parental Involvement 0.98 0.94-1.02 1.03 0.97-1.08 0.99 0.95-1.03 
Peer alcohol use 1.72 0.95-3.11 1.36 0.68-2.74 2.39** 1.27-4.48 
       
Individual-level Risk Factors       
Alcohol use 1.82 0.48-6.90 2.39 0.52-11.03 1.53 0.43-5.43 
Marijuana use 0.45 0.11-1.82 0.79 0.21-2.89 1.32 0.28-6.15 
Low Academic Achievement 1.18 0.72-1.95 0.94 0.58-1.54 1.23 0.78-1.94 
Unsupervised time 0.96 0.64-1.45 1.23 0.79-1.92 1.26 0.86-1.85 
Depression 1.40 0.83-2.33 1.47 0.85-2.56 1.97** 1.25-3.09 
       
Aggression       
Group fighting 1.88* 1.05-3.39 1.51 0.82-2.79 4.33*** 2.47-7.58 
Note: The “Non-Aggression” trajectory group serves as the reference category. All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-6. Effects of multiple domains of risk factors on trajectories of aggression, 
adjusted for baseline, African-Americans.  

 Trajectory Group 
 Desistors Escalators Consistent aggression 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Alcohol outlet density 0.82 0.23-2.96 2.03 0.80-5.18 1.49 0.53-4.16 
Adults in Neighborhood Drink 1.35 0.87-2.09 1.36 0.82-2.24 1.75** 1.16-2.64 
       
Parental and Peer Influences       
Parental Involvement 0.99 0.95-1.03 1.03 0.97-1.09 0.99 0.96-1.04 
Peer alcohol use 1.44 0.78-2.63 1.22 0.57-2.58 1.86 0.95-3.63 
       
Individual-level Risk Factors       
Alcohol use 1.62 0.42-6.24 2.09 0.44-9.85 1.34 0.38-4.76 
Marijuana use 0.40 0.09-1.70 0.37 0.18-0.76 1.16 0.23-5.81 
Low Academic Achievement 1.04 0.64-1.71 0.86 0.52-1.41 1.04 0.23-5.81 
Unsupervised time 0.94 0.62-1.42 1.19 0.76-1.84 1.20 0.80-1.82 
Depression 1.23 0.73-2.05 1.38 0.80-2.38 1.63* 1.61-5.39 
       
Aggression       
Group fighting 1.42 0.73-2.75 1.23 0.63-2.39 2.94** 1.61-5.39 
Baseline aggression 2.64*** 1.79-3.91 1.84** 1.21-2.81 5.67*** 4.01-8.02 
Note: The “Non-Aggression” trajectory group serves as the reference category. All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
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Figure 5-2. Test of the mediation pathway (based on bivariate analysis), African-
Americans. 
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Table 5-7.  Regression models testing the association between parent and peer level 

variables and individual-level risk and protective factors, African-Americans. 
 

 Mediators 
 Alcohol 

Use 
MJ 
Use 

Unsupervised 
time 

Depress Academic 
Achievement 

Group 
Fighting 

Baseline 
aggression 

 OR OR OR OR OR OR OR 
Contextual 
Variables 

       

Alcohol 
outlet 
density 

0.66 0.67 1.06 0.78 0.81 1.05 0.77 

Parental 
Involvement 

0.96 0.98 0.94*** 0.98 0.98 0.97* 0.96* 

Parental 
Alcohol Use 

2.81*** 2.63
** 

1.44*** 1.48** 1.41** 2.13*** 2.13*** 

Peer alcohol 
use 

8.02*** 41.5
6*** 

1.46** 1.48** 1.28* 3.79*** 4.98*** 

Note: All analyses are controlling for demographics and treatment. Clustered robust standard errors were 
calculated to account for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-8. Mediated effect of peer marijuana use on aggression trajectories, African-Americans. 
 
 Mediator Indirect 

Effect (ab) 
z SE Percent 

Mediated 
Parental Involvement Alcohol Use 0.255 1.60 0.16 9.7 
 Marijuana Use 0.176 1.19 0.15 6.7 
 Unsupervised time 0.138 5.80*** 0.02 5.2 
 Depression 0.183 5.06*** 0.04 6.9 
 Academic 

Achievement 
0.139 4.61*** 0.03 5.3 

 Group Fighting 0.416 3.65*** 0.11 15.7 
 Baseline 

Aggression 
0.414 6.05*** 0.07 15.7 

 Total    65.2 
      
Adults in neighborhood 
use alcohol 

Alcohol Use 0.398 1.55 0.26 18.2 

 Marijuana Use 0.195 1.19 0.16 8.9 
 Unsupervised time 0.109 5.03*** 0.02 4.9 
 Depression 0.141 4.49*** 0.03 6.4 
 Academic 

Achievement 
0.101 4.17*** 0.02 4.6 

 Group Fighting 0.345 3.58*** 0.09 15.8 
 Baseline 

Aggression 
0.347 4.32*** 0.08 15.9 

 Total    74.9 
      
Peer Alcohol Use Alcohol Use 0.283 1.39 0.20 12.1 
 Marijuana Use 0.146 0.94 0.15 6.3 
 Unsupervised time 0.088 4.41*** 0.02 3.7 
 Depression 0.118 4.14*** 0.03 5.1 
 Academic 

Achievement 
0.079 4.13*** 0.02 3.4 

 Group Fighting 0.411 3.31*** 0.12 17.6 
 Baseline 

Aggression 
0.492 3.18** 0.15 21.1 

 Total    69.4 
Notes: All models are adjusted for demographics and treatment. Clustered robust standard errors were 
calculated to account for the clustered sampling design. 
 
(a): These mediated effects were generated in accordance with MacKinnon (2008) and Komro, Perry, 
Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent mediation was generated using 
the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
(b): Indirect effects are not directly comparable across variables.  Percent mediation is comparable across 
variables and groups of variables. 
**p<0.01 
***p<0.001 
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Table 5-9. Post-hoc description (means and proportions) of adolescents who were 
aggressive at Wave I, African-Americans. 

 Aggression at Baseline  
 Aggressive Non-

Aggressive 
p 

    
Community-level    
Alcohol outlet density a 0.24 0.24 0.787 
Area Deprivation a --27.99 -29.64 0.486 
    
Parental and Peer Influences    
Parental Involvement a 22.17** 21.36 0.003 
Adults in Neighborhood Drink 0.56*** 0.36 <0.001 
Home Access to Alcohol 0.25* 0.19 0.019 
Peer alcohol use 0.39*** 0.11 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.21*** 0.04 <0.001 
Marijuana use 0.07** 0.00 0.005 
Low Academic Achievement 0.71*** 0.53 <0.001 
Unsupervised time 0.53*** 0.42 <0.001 
Depression 0.78*** 0.58 <0.001 
    
Aggression    
Group fighting 0.40*** 0.06 <0.001 
    
Demographics    
Age at Baseline a 11.77** 11.90 0.002 
Family Composition 0.32*** 0.46 <0.001 
Reduced Lunch 0.74* 0.66 0.041 
 
Note: Participants were considered physical aggressive at baseline if they reported any 
of the aggression items that were used to estimate trajectories. 
a Mean is reported. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-10. Bivariate effects between risk/protective factors and trajectories of 

aggression, Hispanics. 
 Trajectory Group 
 Desistors Escalators Consistently 

Aggressive 
 OR 95% CI OR 95% CI OR 95% CI 
Community-level       
Alcohol outlet density 0.88 0.13-5.93 2.74 0.78-9.70 2.08 0.21-20.09 
Area Deprivation 0.99 0.98-1.00 0.99* 0.98-0.99 0.98 0.97-1.00 
Adults in 
Neighborhood Drink 

1.43 0.93-2.20 1.47 0.97-2.23 3.42*** 2.41-4.84 

       
Parental and Peer 
Influences 

      

Parental Involvement 0.96 0.92-1.01 0.98 0.95-1.03 0.91 0.87-0.95 
Home Access to 
Alcohol 

1.07 0.78-1.45 1.17 0.79-1.72 2.48*** 1.80-3.42 

Peer alcohol use 3.39*** 2.01-5.71 2.08* 1.10-3.93 5.49*** 3.35-8.97 
       
Individual-level Risk 
Factors 

      

Alcohol use 2.17* 1.08-4.36 2.48* 1.12-5.50 5.51*** 2.47-12.28 
Marijuana use 5.08 0.53-47.93 3.29 0.34-31.75 17.52** 2.08-147.16 
Low Academic 
Achievement 

2.62*** 1.71-4.01 2.11** 1.40-3.17 3.48*** 2.47-4.91 

Unsupervised time 1.81*** 1.31-2.48 1.20 0.87-1.63 2.05*** 1.45-2.91 
Depression 1.88** 1.23-2.87 1.50* 1.06-2.13 1.62*** 1.88-3.65 
Spanish at Home 0.55** 0.35-0.86 0.64* 0.43-0.97 0.50** 0.32-0.78 
       
Aggression       
Group fighting 2.49** 1.34-4.65 1.42 0.86-2.35 5.36*** 3.12-9.23 
Baseline aggression 4.39*** 3.14-6.16 2.83*** 1.94-4.13 14.30*** 10.90-18.76 
       
Demographics       
Age at Baseline 1.15 0.80-1.64 1.24 0.96-1.77 1.51* 1.08-2.09 
Family Composition 0.86 0.60-1.26 0.60* 0.41-0.89 0.64** 0.47-0.85 
Reduced Lunch 1.21 0.72-2.03 1.14 0.75-1.73 0.93 0.58-1.49 
Note: The “Non-Aggressive” trajectory group serves as the reference category. All analyses are 
controlling for treatment. Clustered robust standard errors were calculated to account for the clustered 
sampling design. 
Marijuana use was collinear with aggression, and was removed from further models. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-11. Community, family and peer effects on trajectories of aggression, 

Hispanics.  
 Trajectory Group 
 Desistors Escalators Consistently 

Aggressive 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Neighborhood Deprivation 0.99 0.98-1.00 0.99* 0.98-0.99 0.99 0.98-1.00
Adults in Neighborhood Drink 1.05 0.69-1.61 1.23 0.81-1.85 2.18*** 1.55-3.05
       
Parental and Peer Influences       
Parental Involvement 0.97 0.93-1.02 1.00 0.97-1.03 0.95** 0.91-0.99
Home Access to Alcohol 0.83 0.61-1.12 1.02 0.70-1.49 1.73*** 1.29-2.32
Peer alcohol use 3.91*** 2.32-6.58 2.28** 1.28-4.05 4.38*** 2.73-7.05
 
Note: The “Non-aggressive” trajectory group serves as the reference category. All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-12. Effects of multiple domains of risk factors on trajectories of aggression, 
Hispanics.  

 Trajectory Group 
 Desistors Escalators Consistently 

Aggressive 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Neighborhood Deprivation 0.99 0.98-1.00 0.99* 0.98-0.99 0.99 0.98-1.00 
Adults in Neighborhood 
Drink 

0.95 0.59-1.52 1.14 0.73-1.78 1.92** 1.30-2.82 

       
Parental and Peer Influences       
Parental Involvement 0.98 0.94-1.03 0.99 0.96-1.04 0.96* 0.91-0.99 
Home Access to Alcohol 0.72* 0.52-1.02 0.88 0.60-1.29 1.45** 1.11-1.91 
Peer alcohol use 2.94*** 1.72-5.02 1.94* 1.06-3.54 2.78*** 1.68-4.61 
       
Individual-level Risk Factors       
Alcohol use 1.63 0.55-6.26 2.12 0.66-6.81 2.22 0.66-7.52 
Low Academic Achievement 2.09** 1.25-2.43 1.77* 1.08-2.90 2.09** 1.39-3.15 
Unsupervised time 1.72** 1.22-2.43 1.05 0.75-1.46 1.46 0.92-2.35 
Depression 1.30 0.80-2.12 1.21 0.76-1.91 1.61* 1.07-2.41 
Spanish at Home 0.53** 0.33-0.83 0.69 0.46-1.04 0.56* 0.35-0.91 
       
Aggression       
Group fighting 1.71 0.90-3.25 1.05 0.61-1.80 3.30*** 1.84-5.91 
Note: The “Non-aggressive” trajectory group serves as the reference category. All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
Marijuana use was collinear with aggression, and was therefore not included in these analyses. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-13. Effects of multiple domains of risk factors on trajectories of aggression, 
adjusted for baseline, Hispanics.  

 Trajectory Group 
 Desistors Escalators Consistently Aggressive 
 OR 95% CI OR 95% CI OR  95% CI 
Community-level       
Neighborhood Deprivation 0.99 0.99-1.00 0.99* 0.98-0.99 0.99 0.98-1.00 
Adults in Neighborhood Drink 0.81 0.49-1.35 1.03 0.67-1.58 1.55* 1.03-2.32 
       
Parental and Peer Influences       
Parental Involvement 0.98 0.94-1.02 0.99 0.96-1.03 0.95* 0.91-0.99 
Home Access to Alcohol 0.65* 0.46-0.92 0.81 0.55-1.20 1.26 0.98-1.64 
Peer alcohol use 2.57** 1.46-4.55 1.76 0.95-3.24 2.28** 1.35-3.88 
       
Individual-level Risk Factors       
Alcohol use 1.31 0.38-4.53 1.60 0.50-5.13 1.40 0.41-4.73 
Low Academic Achievement 1.82* 1.08-3.06 1.60 0.95-2.69 1.59* 1.02-2.47 
Unsupervised time 1.69** 1.20-2.38 1.04 0.74-1.44 1.39 0.86-2.25 
Depression 1.10 0.70-1.73 1.07 0.69-1.65 1.26 0.85-1.89 
Spanish at Home 0.54** 0.35-0.83 0.71 0.47-1.08 0.56* 0.34-0.90 
       
Aggression       
Group fighting 1.20 0.60-2.40 0.79 0.45-1.39 2.00* 1.13-3.55 
Baseline aggression 3.28*** 2.09-5.13 2.38** 1.49-3.80 8.23*** 5.67-11.94 
Note: The “Non-aggressive” trajectory group serves as the reference category. All analyses are 
controlling for demographics and treatment. Clustered robust standard errors were calculated to account 
for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
   



 

  263

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5-3. Test of the mediation pathway (based on bivariate analysis), Hispanics.

Social/Contextual Risks 

Neighborhood 
deprivation 
 
Parental 
involvement 
 
Peer alcohol 
use 
 
Adult alcohol 
use 
 
Home access 
to alcohol 

Aggressive 
Trajectory 
Membership 

a 

b 

c

Alcohol use 
 
Unsupervised time 
 
Depression 
 
Academic 
achievement 
 
Acculturation 
 
Group Fighting 
 
Baseline aggression 

Individual-Level Risks 



 

  264

 
 
Table 5-14.  Regression models testing the association between parent and peer level 

variables and individual-level risk and protective factors, Hispanics. 
 
 Mediators 
 Alcohol 

Use 
MJ Use Unsuperv

ised time 
 

Depres
sion 

Academi
c 

Achieve
ment 

Accultu
ration 

Group 
Fighting 

Baseline 
Aggression 

 OR OR OR OR OR OR OR OR 
Contextual 
Variables 

        

Neighborhood 
Deprivation 

0.99 1.00 1.00 1.00 1.00 0.99 0.99 0.99 

Parental 
Involvement 

0.92** 0.87*** 0.93*** 0.99 0.96* 1.02 0.93*** 0.94** 

Parental 
Alcohol Use 

2.46*** 2.67** 1.76*** 1.71*** 1.56** 0.76* 1.65*** 2.70*** 

Home Access 
to Alcohol 

4.41*** 4.03*** 1.74** 1.20 1.79*** 0.91 3.86*** 3.96*** 

Peer alcohol 
use 

8.82*** 15.52*** 1.41* 2.46*** 2.00*** 0.71* 1.79*** 2.19*** 

Note: All analyses are controlling for demographics and treatment. Clustered robust standard errors were 
calculated to account for the clustered sampling design. 
*p<0.05 
**p<0.01 
***p<0.001 
 
 

  

  



 

  265

Table 5-15. Mediated effect of multiple domains of risk factors on aggression 
trajectories, Hispanics. 

 
 Mediator Indirect 

Effect 
(ab) 

z SE Percent 
Mediated 

Parental 
Involvement 

Alcohol Use 0.337 1.69 0.20 12.5 

 Marijuana 
Use1 

    

 Unsupervised 
time 

0.153 6.31*** 0.02 5.6 

 Depression 0.187 6.48*** 0.03 6.9 
 Academic 

Achievement 
0.239 5.94*** 0.04 8.9 

 Acculturation 0.059 4.95*** 0.01 2.2 
 Group 

Fighting 
0.274 3.96*** 0.07 10.1 

 Baseline 
Aggression 

0.053 6.80*** 0.08 19.8 

 Total    65.9 
      
Adults in 
neighborhood 
use alcohol 

Alcohol Use 0.219 2.39* 0.09 11.9 

 Marijuana 
Use1 

    

 Unsupervised 
time 

0.143 5.03*** 0.03 7.8 

 Depression 0.070 2.76** 0.03 3.8 
 Academic 

Achievement 
0.191 5.00*** 0.04 10.3 

 Acculturation 0.026 4.51*** 0.006 1.5 
 Group 

Fighting 
0.209 3.68*** 0.06 11.4 

 Baseline 
Aggression 

0.458 5.22*** 0.09 24.9 

 Total    71.7 
      
Home Access 
to Alcohol 

Alcohol Use 0.311 2.32* 0.13 16.7 

 Marijuana 
Use1 
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Table 5-15. Continued. 

 Mediator Indirect 
Effect 
(ab) 

z SE Percent 
Mediated 

Home Access 
to Alcohol 

Unsupervised 
time 

0.140 5.02*** 0.03 7.6 

 Depression 0.123 4.29*** 0.03 6.6 
 Academic 

Achievement 
0.217 5.05*** 0.04 11.7 

 Acculturation 0.030 4.06*** 0.007 1.6 
 Group 

Fighting 
0.227 3.50*** 0.06 12.2 

 Baseline 
Aggression 

0.397 4.84*** 0.08 21.4 

 Total    77.9 
      
Peer Alcohol 
Use 

Alcohol Use 0.209 2.12* 0.09 9.8 

 Marijuana 
Use1 

    

 Unsupervised 
time 

0.099 4.57*** 0.02 4.6 

 Depression 0.160 5.03*** 0.03 7.5 
 Academic 

Achievement 
0.187 4.49*** 0.04 8.8 

 Acculturation 0.021 4.24*** 0.005 0.9 
 Group 

Fighting 
0.266 3.45*** 0.08 12.5 

 Baseline 
Aggression 

0.479 4.57*** 0.10 22.5 

 Total    66.7 
 
Notes: All models are adjusted for demographics and treatment. Clustered robust 
standard errors were calculated to account for the clustered sampling design. 
1Mediation analyses were not conducted with marijuana use due to collinearity. 
(a): These mediated effects were generated in accordance with MacKinnon (2008) and 
Komro, Perry, Williams, Stigler, Farbakhsh, & Veblen-Mortenson (2001).  The percent 
mediation was generated using the formula: [(a*b/(a*b + c)] (MacKinnon, 2008). 
 (b): Indirect effects are not directly comparable across variables.  Percent mediation is 
comparable across variables and groups of variables. 
*p<0.05 
**p<0.01 
***p<0.001 
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Table 5-16. Post-hoc description (means and proportions) of adolescents who were 
aggressive at 6th grade (baseline), Hispanics. 

 Aggression at Baseline  
 Aggressive Non-

aggressive 
p 

    
Community-level    
Alcohol outlet density a 0.21 0.21 0.848 
Area Deprivation a -38.83 -35.46 0.332 
    
Parental and Peer Influences    
Parental Involvement a 20.36** 21.57 0.001 
Adults in Neighborhood Drink 0.45*** 0.23 <0.001 
Home Access to Alcohol 0.36*** 0.21 <0.001 
Peer alcohol use 0.44*** 0.16 <0.001 
    
Individual-level Risk Factors    
Alcohol use 0.28*** 0.08 <0.001 
Marijuana use 0.05*** 0.01 <0.001 
Low Academic Achievement 0.77*** 0.53 <0.001 
Unsupervised time 0.51*** 0.39 <0.001 
Depression 0.78*** 0.59 <0.001 
    
Aggression    
Group fighting 0.33*** 0.08 <0.001 
    
Demographics    
Age at Baseline a 11.81 11.77 0.087 
Family Composition 0.66 0.71 0.151 
Reduced Lunch 0.75 0.74 0.862 
 
Note: Participants were considered violent at baseline if they reported any of the 
aggression items that were used to estimate aggression trajectories. 
a Mean is reported. 
**p<0.01 
***p<0.001 
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CHAPTER 6 
DISCUSSION 

This study used two distinct samples of adolescents: 1) a nationally representative 

sample of adolescents (beginning at age 11) followed longitudinally through age 32; and 

2) a high-risk sample of urban adolescents in Chicago, IL, followed from 6th through 8th 

grade (ages 11-14).  Between these two contexts, there was considerable variability in 

the patterns and predictors of violence and aggression over time.  Within the high-risk 

sample from Chicago, four distinct patterns of aggressive behaviors among adolescents 

were found for both African-Americans and Hispanics.  In the nationally representative 

sample, three groups were found for the overall sample as well as each subgroup 

(White males, White females, African-American males, African-American females, 

Hispanic males, Hispanic females, Asians, and Native Americans).  Despite the 

differences in the number of type of trajectory groups across the samples, the number 

and type of trajectory groups are consistent with the prior literature seeking to 

understand trajectories of delinquency among adolescents (Piquero, 2008).   

The predictors of membership in the high-risk trajectory groups varied between 

samples and within samples by race/ethnicity and gender. Study 1 (Chapter 3) 

estimated trajectories of serious violence using a longitudinal sample of adolescents, 

considering group fighting (independent of baseline violence) as a risk factor in 

differentiating profiles of violent behaviors. Participants included a nationally 

representative sample of 9421 adolescents followed from ages 15 through 26. Three 

groups of violence trajectories were identified: 1) Non-Violent; 2) Escalators; and 3) 

Desistors. Group fighting significantly predicted violence above and beyond baseline 

violent behavior for desistors only.  Racial dispersion at the neighborhood level 
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predicted both escalation and desistance before individual-level characteristics were 

entered into the model. Peer alcohol use predicted both escalation and desistance, and 

these effects were mediated through individual-level variables.  Aside from baseline 

violence, the models did not explain membership in the “escalator” trajectory group. 

Group fighting was a significant predictor of violence beyond baseline violence, but only 

for those who desisted from violent activity.  Contextual variables (such as peer 

substance use and racial composition of the neighborhood) appear to increase risk for 

violence. 

Study 2 (Chapter 4) used the same longitudinal, nationally representative sample 

of adolescents to estimate trajectories of serious violence stratified by race/ethnic and 

gender subgroup.  Specifically, this study sought to test where the number and pattern 

of trajectories vary by race/ethnicity and gender group, and whether predictors of 

membership in the violent trajectory groups differ by race/ethnicity and gender. Similar 

to Study 1, three groups of violence trajectories were identified for all subgroups: 1) 

Non-Violent; 2) Escalators; and 3) Desistors.  Although the number of groups was the 

same across gender and race/ethnicity, the proportion of the sample in the violent 

groups differed substantially by subgroup.  Group fighting significantly predicted 

violence above and beyond baseline violent behavior for Asian desistors, White male 

and female desistors, African-American male and female desistors, and African-

American male escalators.  Contextual (urban neighborhood residence, racial 

dispersion, peer alcohol and marijuana use, and parental alcohol use) appear to 

increase risk for violence differentially by subgroup.   
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Finally, the purpose of Study 3 was to estimate trajectories of aggression using a 

longitudinal sample of urban adolescents by racial/ethnic subgroups, considering group 

fighting (independent of baseline aggression) as a risk factor in differentiating profiles of 

aggression. Participants included a multi-ethnic, urban sample of 4,188 adolescents 

followed from ages 11 to 14.  Unlike Studies 1 and 2, four groups of aggression 

trajectories were identified for African-Americans and Hispanics.  Among Hispanics, the 

four groups included: 1) low-aggression, 2) desistors, 3) escalators, and 4) consistently 

aggressive adolescents. Among African-Americans, the four groups included: 1)low-

aggression, 2) escalators, 2) moderate-consistent aggression, and 4) consistent 

aggression. Group fighting significantly predicted aggression above and beyond 

baseline aggression for both Hispanics and African-Americans who were consistently 

aggressive.  A number of differences in the multiple domains of risk and protective 

factors emerged between groups.  

There were a number of similarities in the contextual-level risk and protective 

factors found across the three studies.  In Study 1, group fighting significantly predicted 

membership in the desistor group independent of baseline violence, but group fighting 

was not significant in predicting escalation.  This finding was supported in Study 2; as 

group fighting predicted desistance among Asians, White males, White females, and 

African-American males.  Only among African-American Males did group fighting predict 

escalation.  In Study 1, racial dispersion (i.e., racial heterogeneity) at the census tract 

level had a marginal, direct effect on escalation, independent of demographics and 

baseline violence. This finding was supported among White male escalators in Study 2.   

Adult modeling of alcohol use was a risk factor for violence among African-American 
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male escalators (Study 2) and African-American consistently violence adolescents 

(Study 3).  

A number of individual-level predictors were also consistent across the three 

studies.  Among the full sample (Study 1), effects of peer alcohol and marijuana use 

were mediated through individual-level alcohol and marijuana use.  Subgroup analyses 

(Study 2) revealed that peer alcohol use had a direct effect on desistance among 

Whites, and an indirect effect on violence among Whites and Hispanics.  Marijuana use 

had an indirect effect on violence across all subgroups except for Asians.  In Study 1, 

the effect of parental involvement was mediated by multiple individual-level variables, 

including the adolescents’ desire to leave home, as well as their drug and alcohol use.  

Study 2 supported the indirect effect of parental involvement among White females and 

Hispanics.  Study 3 found an indirect effect for parental involvement among African-

Americans and a direct effect among Hispanics who are consistently violent.  Finally, 

baseline violence was significantly associated with desistance and escalation in Study 

1, and among all subgroups in Study 3.  Study 2 reveals a more complex relationship, 

as baseline violence directly affected violent trajectory membership among White 

males, African-American desistors, Hispanics, and Native American escalators.   

In light of these similarities, there are a number of differences between Studies 1 

and 2, which use the same sample of adolescents.  Specifically, depression appears to 

be an important predictor of violence among Hispanic males, and speaking Spanish at 

home is protective from violence among Hispanic females. Racial dispersion is a risk 

factor for Native Americans and White males, but not for other populations.  

Additionally, peer alcohol use had a direct effect on desistance among Whites, but this 
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was not true of any other group.  If subgroup analyses were not conducted, these risk 

and protective factors would not be identified.    

As expected, distal influences had both direct and indirect effects on aggressive 

and violent behaviors.  Specifically, effects of distal variables such as peer substance 

use were mediated through individual-level variables (individual-level substance use). 

Within the high-risk sample in Chicago, however, peer alcohol use had a direct effect on 

consistent aggression among African-Americans, and all levels of aggression among 

Hispanics.  The racial composition of the neighborhood was indirectly related to 

violence among White males, and poverty had an indirect effect on risk for violence 

among Hispanic females.  The most potent predictors of violent trajectory membership 

were group fighting and baseline violence.  Due to the strength of the association 

between past violence and future violent behavior, the substantial influence of these 

previous violent behaviors mask the effect that contextual- and peer-level variables may 

have on violence over time or prior to the onset of aggressive and violent behaviors. 

These findings are consistent with the theoretical models guiding this research.  All 

three studies find trajectory groups of adolescence-limited offenders (e.g., desistors) 

and life-course persistent offenders (e.g., escalators and consistently violent) (Moffitt, 

2005; Piquero, 2008).  The direct effect of peer alcohol use on violence among those in 

urban Chicago and adolescents nationwide highlights the importance of social learning 

on violent behavior (Akers, 1973).  Also in support of this theory, modeling of alcohol 

consumption by parents increases the risk for violence across both samples.  These 

findings highlight the role that parents and peers play in risk behavior.  The importance 

of community-level variables, such as perceived adult alcohol consumption in the 
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community, racial dispersion, and urbanicity, provide support for Shaw and McKay’s 

(1942) Theory of Social Disorganization.  Finally, direct effects for academic 

performance (Study 3) and desire to leave home (Study 2) provide support for Hirschi’s 

(1969) Social Bond Theory.  Adolescents who seek to leave their neighborhoods, 

friends, and families, and perform poorly in academics may be less bonded to 

conventional society and therefore, more likely to engage in violent behavior. 

Collectively, these findings have significant implications for violence and 

delinquency prevention programming.  First, all three studies consistently found that 

violent and aggressive behavior begins early, even before age 11 in both the general 

population and high-risk settings.  This indicates that the current prevention 

programming occurs too late, as violence has already begun as early as elementary 

school.  Second, these findings indicate that social influences, such as exposure to 

peers who use alcohol or marijuana, and community-level exposure to alcohol influence 

adolescents’ risk for violent behavior.  These risk factors that were consistent across 

race/ethnicity and gender may be targeted in a variety of populations to reduce 

participation in violence.  These findings also suggest that there are substantial 

differences in the variable that influence violent behavior between subgroups of 

adolescents.  Therefore, the demographic composition of the intervention population 

should be considered prior to program administration, as different subgroups may be 

exposed to different risk and protective factors.  This differential exposure may equate 

to increased or diminished propensity for violence.   

Findings from this study should be considered in light of several limitations. First, 

this study was unable to account for some of the variables that are important in 
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predicting violence, such as peer violence, cognitive development, and psychological 

disorders (Moffitt, 1993; Zara & Farrington, 2009).  Second, latent-group based 

trajectory modeling provides an estimation of the type and number of groups in the data, 

and this process is exploratory in nature.  Despite the exploratory nature of trajectory 

estimation, the results of this study were consistent with the expected number and 

shape of trajectory groups from other studies (Piquero, 2008; Zara & Farrington, 2009).  

Finally, risk factors were analyzed at multiple levels; however, hierarchical linear 

modeling (HLM) was not used due to the small sample sizes available in some of the 

trajectory groups.  In accordance with the sampling design, all analyses accounted for 

the nesting of adolescents within schools, which may account for a portion of the 

variability in Census tract measures.  Use of HLM to account for the nesting within 

Census blocks is a direction for future research.   

Despite these weaknesses, the current study had a number of strengths.  First, 

data were derived two longitudinal studies, allowing an evaluation of intra-individual 

change in violent and aggressive behavior over time. The trajectory models estimated in 

this study are especially appropriate for studies of delinquency and aggression, as 

patterns tend to change over time (Farrington, 1986; Piquero, 2008).  Second, the 

nationally representative sample used in Studies 1 and 2 allows generalization to a 

national sample of adolescents across the United States.  The high-risk, urban sample 

in Study 3 provides additional support for the findings that there are substantial 

differences across race/ethnicity and gender, as well as across geographical location 

and context.  Third, although many studies have analyzed the multiple domains of risk 

and protective factors for violent behavior, few have assessed the degree to which 
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contextual variables are mediated by more proximal variables at the individual-level.  

Consideration of the mediated effects acknowledge that contextual variables are 

important in predicting violence even though their effects are mitigated using 

multivariate regression models.  

In summary, this study contributes to the literature on violent behavior among 

adolescents.  Findings from Studies 1 and 2 provide additional evidence for a late-onset 

group of escalators (Zara & Farrington, 2009), as well as racial/ethnic and gender 

differences within this group of escalators.  Because of the large sample size used in 

Studies 1 and 2, and the considerable racial/ethnic diversity in Study 3, this study was 

able to identify risk and protective factors for aggression and violence broken down by 

subgroup.  In addition, this study was able to identify the key variables that serve as 

mediators for contextual-, peer- and family-level variables, an important component of 

violence prevention programming.  These findings lead future research to examine the 

disparities in violence by subgroup, and to further understand the risk factors for late-

onset escalation of violent behavior. 
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