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ABSTRACT 

Conduct Problems and Peer Dynamics across Childhood and Adolescence: Continuity 

and Discontinuity of Risk 

Diane Chen 

Doctor of Philosophy 

Temple University, 2012 

Doctoral Dissertation Advisor: Deborah A. G. Drabick, Ph.D. 

 

 Persistent conduct problems, which include aggressive, disruptive, and antisocial 

behaviors, are associated with a range of negative correlates and sequelae, including 

school failure and dropout, depression, and substance use. Problematic peer relationships, 

such as peer rejection and deviant peer affiliation (DPA), have been implicated in both 

the development and persistence of conduct problems. In particular, the impact of peer 

rejection has been highlighted in childhood, whereas the effects of DPA have received 

more attention during adolescence. Conduct problems, peer rejection, and DPA are 

dynamic processes that change across development, and understanding the relations 

among these processes is particularly important among contextually disadvantaged youth 

who are at elevated risk for aggression. Nevertheless, limited research has considered 

both peer rejection and DPA as they relate to conduct problems in a single study and even 

less research has looked at potential moderators of the relations among these processes. 

To address these gaps, I empirically evaluated a developmental model of conduct 

problems and peer processes, focusing on individual differences across childhood and 

adolescence. The goal of the present study was to examine continuity and discontinuity of 

trajectories of conduct problems and problematic peer relations from childhood through 
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adolescence and to identify contextual factors that impact continuity/discontinuity of risk. 

Participants were 678 urban children recruited in fall of 1
st
 grade for the second 

generation Prevention Intervention Research Center‟s Periodic Follow-up of Two 

Preventative Interventions. Aggression and peer rejection in childhood were modeled 

separately first, followed by modeling the joint trajectories of aggression and rejection. 

Four distinct joint trajectories of aggression-rejection in grades 1 to 3 were identified: 

high decreasing aggression-high stable rejection, low increasing aggression-moderate 

increasing rejection, moderate decreasing aggression-moderate decreasing rejection, and 

low stable aggression-low stable rejection. As with the childhood analyses, aggression 

and DPA in adolescence were modeled separately first, followed by modeling the joint 

trajectories of aggression and DPA. Three distinct joint trajectories of aggression-deviant 

peer affiliation in grades 6 to 12 were identified: high decreasing aggression-low stable 

DPA, moderate stable aggression-high stable DPA, and low stable aggression-low stable 

DPA. Next, latent transition patterns from high- and low-risk childhood aggression-

rejection trajectories to adolescent aggression-DPA trajectories pointed to evidence for 

both continuity and discontinuity of risk along aggression-DPA trajectories. Introducing 

contextual variables (i.e., perceived neighborhood adversity, community violence 

exposure, and poor parental monitoring) into the transition model suggested that higher 

levels of contextual risk were associated with elevated risk for transition to higher-risk 

adolescent aggression-DPA classes (i.e., high decreasing aggression-low stable DPA, 

moderate stable aggression-high stable DPA). 
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CHAPTER 1 

INTRODUCTION 

 

 Conduct problems, which include aggressive, disruptive, and antisocial behaviors, 

among children and adolescents are a major public health concern. They are the most 

common form of mental health problems experienced by school-age children (Kessler, 

Berglund, Demler, Jin, & Walters, 2005) and are among the most frequent impetus for 

clinical referrals to outpatient mental health clinics (Frick & Silverthorn, 2001; Kazdin, 

1995, 2003). Prevalence rates of these problems are estimated to be between 2% to 16% 

depending on the population under consideration and the sampling and assessment 

measures used (Loeber, Burke, Lahey, Winters, & Zera, 2000). Attaining effective 

treatment outcomes among youth with conduct problems is challenging. Indeed, research 

shows that aggressive and disruptive behavior in childhood and adolescence often is quite 

stable (Frick & Loney, 1999; Huesmann, Eron, Lefkowitz, & Walder, 1984; Krueger, 

Caspi, Moffitt, & Silva, 1998), and interventions that have proven successful for reducing 

conduct problems in childhood only have had limited success in treating older children 

with more severe symptoms (Frick, 2001; Kazdin, 1995). Moreover, research with youth 

referred for outpatient mental health treatment indicate that treatment adherence is a 

significant problem, with 40% to 60% of children and adolescents dropping out of 

treatment prematurely and against the advice of a clinician (Harpaz-Rotem, Leslie, & 

Rosenheck, 2004; Kazdin, 1990, 1995).  

Left untreated, aggressive, disruptive, and antisocial behaviors among children 

often become persistent, resulting in a poor prognosis in terms of criminal behavior in 

adolescence and adulthood (Frick & Loney, 1999; Hinshaw & Lee, 2003; McMahon & 

Frick, 2005; McMahon, Wells, & Kotler, 2006). Persistent conduct problems also are 
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associated with a number of additional negative correlates and sequelae, including school 

dropout, academic underachievement, depression, and substance use (Costello, Foley, & 

Angold, 2006; Egger & Angold, 2006; Moffitt, 1993; Patterson, DeBaryshe, & Ramsey, 

1989; Tremblay, 2000). Taken together, these findings highlight the importance of early 

intervention with high-risk youth, before conduct problems become ingrained and more 

intractable to treatment. Better understanding of developmental trajectories of conduct 

problems, as well as factors that impact continuity and discontinuity of risk pathways 

across development, could aid in prevention and intervention efforts. 

Given that prevention and intervention efforts can be costly, research directed at 

identifying children at risk for persistent conduct problems can be helpful for recognizing 

children most in need of intervention to preclude persisting conduct problems and the 

associated developmental sequelae. Although the development of persistent conduct 

problems likely results from multiple processes, I focus on the roles that peer processes 

play for a variety of reasons. First, the developmental significance of peer experiences is 

indisputable, and children‟s peer relationships are linked inextricably to their adjustment 

and functioning across childhood and adolescence (see Parker, Rubin, Erath, 

Wojslawowicz, & Buskirk, 2006, for a review). Moreover, problematic peer interactions 

and relationships can be efficiently identified in the school setting, the primary venue for 

most preventive interventions (Leaf et al., 1996; Rones & Hoagwood, 2000; US 

Department of Health and Human Services, 1999). Altering problematic peer dynamics 

through social problem-solving skills training, perspective taking, social skills 

enhancement, and resisting peer pressure often are targets of indicated interventions for 

treating childhood conduct problems (Kazdin, 2003; Lochman, Wells, & Murray, 2007). 
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In addition, peer relationships likely serve an increasingly important role in maintaining 

and/or exacerbating conduct problems across the developmental periods under 

consideration in the current study (Brown & Larson, 2009).  

The extant research implicates both peer rejection and association with deviant 

peers as robust correlates of persistent conduct problems (e.g., Boivin, Vitaro, & Poulin, 

2005; Vitaro, Boivin, & Tremblay, 2007; Vitaro, Pedersen, & Brendgen, 2007). 

Nevertheless, despite documented relations between peer processes and conduct 

problems (Boivin et al., 2005; Brendgen, Vitaro, Bukowski, Doyle, & Markiewicz, 2001; 

Deater-Deckard, 2001; Dodge et al., 2003; Heinze, Toro, & Urberg, 2004; Kupersmidt, 

Coie, & Dodge, 1990; Ladd & Troop-Gordon, 2003; Pardini, Barry, Barth, Lochman, & 

Wells, 2006), it is clear that not all youth evidence the same pattern of associations 

among these factors. Indeed, some evidence suggests that peer rejection confers risk for 

conduct problems earlier in development, whereas affiliation with deviant peers may be 

more salient in adolescence (Coie & Miller-Johnson, 2000; Hay, Payne, & Chadwick, 

2004; Patterson et al., 1989; Vitaro et al., 2007). The shift toward studying different 

developmental pathways to antisocial behavior also has introduced the possibility that 

experiencing peer rejection and affiliating with deviant peers could confer unique risk for 

particular developmental pathways of conduct problems. It is clear that aggressive and 

disruptive youth are not a homogenous group. Indeed, theoretical and empirical accounts 

support the existence of subgroups of youth following distinct developmental trajectories 

of conduct problems across childhood and adolescence. These models are reviewed next.  

Models of the Development of Conduct Problems 
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Theoretical models of antisocial behavior development (Loeber & Stouthamer-

Loeber, 1998; Moffitt, 1993; Patterson et al., 1989) posit distinct developmental 

trajectories of conduct problems that are thought to be associated with specific etiologies, 

correlates, and outcomes. For instance, Moffitt‟s (1993) model hypothesizes two 

mutually exclusive subgroups of antisocial youth: life-course persistent youth, who are 

characterized by high levels of aggression and antisocial behavior throughout 

development and continue to be violent in adulthood, and adolescence-limited youth, 

who engage in aggressive and antisocial behaviors primarily during adolescence. 

Conduct problems exhibited by life-course persistent youth are conceptualized as 

stemming from biologically based, neurocognitive risk factors that interact with and are 

exacerbated by inadequate parenting. Conduct problems exhibited by adolescence-limited 

youth are posited to result from “social mimicry” of the antisocial style of life-course 

persistent youth, and are not hypothesized to be associated with pathological backgrounds 

(Moffitt & Caspi, 2001).  

Patterson et al.‟s (1989) model also posits two distinct developmental pathways 

toward adult criminality: early starters, who experience coercive parenting, school 

failure, and behavior problems beginning in childhood; and late starters, who experience 

poor parental monitoring, oppositional behavior, and deviant peer involvement beginning 

in early adolescence. Another model put forth by Loeber and Stouthamer-Loeber (1998) 

suggests five potential trajectories for conduct problems. These developmental pathways 

include (a) preschool onset with comorbid attention-deficit/hyperactivity disorder 

(ADHD) symptoms, (b) middle childhood onset without comorbid ADHD, (c) high levels 

of aggression during preschool that desist through elementary school years, (d) high 
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levels of aggression that desist in late adolescence to early adulthood, and (e) late 

adolescent onset. Each of these models also assumes the existence of a subgroup of low 

risk youth who never develop clinically significant antisocial behavior problems 

throughout development.  

Although each of these three models is intended to account for developmental 

trajectories of conduct problems among both boys and girls, it is unclear how well these 

models apply to girls, given that much of the extant literature is based on samples 

including boys only. This differential emphasis on boys is not surprising as boys are more 

likely than girls to be diagnosed with disruptive behavior disorders (Coie & Dodge, 1998) 

and to be identified early in life as showing signs of aggressive behavior problems 

(Lochman & Conduct Problems Prevention Research Group, 1995). Additionally, more 

boys than girls are antisocial at a ratio of approximately 4:1 (Butts et al., 1995; Cohen et 

al., 1993). During adolescence, however, the ratio between boys and girls decreases (e.g., 

American Psychiatric Association, 1994) as a result of the marked increase in the number 

of girls engaging in antisocial behaviors in adolescence, combined with a much less 

striking increase in rates of conduct problems among boys (e.g., Costello, Foley, & 

Angold, 2006). To account for observed patterns of sex differences in the expression of 

conduct problems across development, Silverthorn and Frick (1999) suggested that due to 

strong socialization pressures to avoid conduct problems, girls may be less likely to 

follow a childhood-onset path. Instead, they identified a delayed-onset path among girls, 

and this trajectory is hypothesized to be analogous to the childhood-onset pathway among 

boys in terms of correlates and impairment.  
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Taken together, these theoretical models suggest that youth may follow different 

conduct problem pathways. Motivated by these developmental theories, various 

researchers have used person-centered statistical modeling techniques to empirically 

derive distinct trajectories of conduct problems in childhood and adolescence that may 

capture the different pathways described in these theories (e.g., Aguilar, Sroufe, Egeland, 

& Carlson, 2000; Broidy et al., 2001; Odgers et al., 2008; Schaeffer, Petras, Ialongo, 

Poduska, & Kellam, 2003; Schaeffer et al., 2006). Results have converged on identifying 

at least one chronically high-risk conduct problem trajectory (mapping onto theoretically 

proposed life-course persistent youth or early starters) and one low-risk trajectory marked 

by consistently low levels of conduct problems. Support for increasing (i.e., adolescence-

limited/late starters); decreasing (i.e., “childhood limited;” Farrington, Gallagher, Morley, 

St. Ledger, & West, 1988; Moffitt, Caspi, Dickson, Silva, & Stanton, 1996; Wiesner & 

Capaldi, 2003); and moderate stable (i.e., “low-level chronic;” D‟Unger, Land, McCall, 

& Nagin, 1998; Nagin, Farrington, & Moffitt, 1995) trajectories also has been found, but 

varies depending on sample and types of conduct problems examined. Comparing boys‟ 

and girls‟ trajectories of aggression has identified analogous chronic high and stable low 

groups; however, the mean level of aggression in these comparable subgroups was lower 

among girls compared to boys (Schaeffer et al., 2006). Schaeffer and colleagues also 

identified a distinct third trajectory among boys (i.e., increasing aggression) and girls 

(i.e., moderate stable). In sum, despite differences among studies in terms of the number 

and form of trajectories identified, the empirical literature supports the existence of 

subgroups of antisocial youth who vary in their risk for persistent conduct problems.  

The Role of Peer Processes in Conduct Problems 
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 Children‟s peer relationships are linked inextricably to their adjustment and 

functioning, as establishing and maintaining positive peer relationships is one of the 

crucial developmental tasks of childhood (Arnold, Homrok, Ortiz, & Stowe, 1999; 

Cicchetti & Schneider-Rosen, 1986; Cicchetti & Toth, 1998; Masten & Coatsworth, 

1998; Shonkoff & Phillips, 2000). The co-occurrence of problematic peer relationships 

and conduct problems across childhood and adolescence is well-documented (e.g., 

Boivin, Vitaro, & Poulin, 2005; Kupersmidt, Coie, & Dodge, 1990; Vitaro, Boivin, & 

Tremblay, 2007). Two peer processes that have been implicated in the developmental 

pathways of persistent conduct problems are rejection by normative or typically 

developing peers and affiliation with deviant peers (Deater-Deckard, 2001; Rubin et al., 

1998). These processes are particularly relevant to childhood and adolescence, 

respectively. Indeed, each developmental stage places different social demands on 

children, and failure to master the skills needed to meet these demands may confer risk 

for conduct problems (Elliot & Tolan, 1999).  

 Peer relationships serve important developmental functions, such as providing 

contexts in which children can acquire and practice new social skills, learn to self-

regulate and solve interpersonal conflict, and understand and internalize social norms and 

rules (Asher & Coie, 1990; Hartup, 1996; Rubin, Bukowski, & Parker, 2006). Thus, 

establishing positive peer relations is an important developmental challenge, particularly 

following school entry when children are first expected to function within a larger peer 

group. Indeed, there is some research suggesting that the negative effects of peer 

rejection are stronger among younger compared to older children (McDougall, Hymel, 

Vaillancourt, & Mercer, 2001). In addition to developmental considerations, there also is 
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some evidence that boys and girls respond differently, biologically and socially, to peer 

provocations, with males exhibiting patterns that are more consistent with externalizing 

problems than females (Hoglund, 2007; Vaillancourt, deCatanzaro, Duku, & Muir, 2009). 

 Relative to the impact of peer relationships on functioning in childhood, peer 

dynamics become more salient in adolescence. Adolescence represents a developmental 

period of heightened vulnerability marked by rapid and dramatic biological, cognitive, 

and emotional change (see Drabick & Steinberg, 2011). Indeed, early adolescence is 

marked by normative increases in sensation-seeking (Spear, 2000; Steinberg, 2008; 

Steinberg et al., 2008), as well as susceptibility to peer influence (Steinberg & Monahan, 

2007). Not only do youth spend more time with peers, this trend frequently is coupled 

with reduced monitoring by parents (Brown & Larson, 2009). Taken together, normative 

changes in biological, cognitive, emotional, social, and contextual systems in adolescence 

potentially amplify the impact of exposure to peer deviance.  

Peer Rejection 

 Peer rejection is generally conceptualized as a process that unfolds over time and 

reflects numerous social experiences in contexts whereby a child is marginalized from the 

larger peer group (Bierman, 2004; Juvonen & Gross, 2005). The rejected child has a 

relatively lower likelihood of positive reinforcement compared to non-rejected peers 

within a social context (Dishion, Piehler, & Myers, 2008). Approximately 10% to 15% of 

children experience peer rejection (Deater-Deckard, 2001; Rubin et al., 2006). Rejection 

by peers is thought to reflect difficulties in social integration within the peer group. 

Behaviorally, rejected children are a heterogeneous group, exhibiting such behaviors as 

increased aggression and withdrawal, as well as lower levels of sociability and cognitive 
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skills (Newcomb, Bukowski, & Pattee, 1993). In Rubin, Bukowski, and Parker‟s (1998) 

sample, 40% to 50% of rejected children were aggressive and 10% to 20% of rejected 

children were socially withdrawn. Aggression, however, has been identified as the 

predominant behavioral correlate of peer rejection (Coie & Dodge, 1998; Rubin et al., 

1998), with research indicating both that aggressive and disruptive behavior leads to peer 

rejection and that peer rejection leads to subsequent aggression (Coie, Dodge, & 

Kupersmidt, 1990; Parker & Asher, 1987).   

 There are several potential explanations for the robust associations among peer 

rejection and conduct problems, and each explanation predicts different patterns of 

association between rejection and conduct problems. First, peer rejection may confer risk 

for conduct problems, consistent with substantial evidence that peer rejection is 

associated prospectively with conduct problems (e.g., Deater-Deckard, 2001; 

Kupersmidt, Coie, & Dodge, 1990; Parker & Asher, 1987; Rubin et al., 1998). For 

example, multiple authors have found that peer rejection, particularly stable rejection 

patterns, uniquely predicts later externalizing problems even after controlling for 

concurrent externalizing symptoms (Brendgen, Vitaro, Bukowski, Doyle, & Markiewicz, 

2001; Dodge et al., 2003; Ladd & Troop-Gordon, 2003). Several different mechanisms 

have been proposed to account for the prospective relation between peer rejection and 

aggression. For instance, rejected children have reduced opportunities for positive peer 

interactions and may fail to develop appropriate social skills; consequently, children 

experiencing rejection may demonstrate fewer effective responses to peer conflict and an 

increased likelihood of responding to peer provocations with aggressive, antisocial 

behaviors (Boivin et al., 2005; Kupersmidt et al., 1990; Snyder, Reid, & Patterson, 2003). 
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Supporting this argument is research showing that rejected children often interact with 

other rejected children in play situations (Cairns, Cairns, Neckerman, Gest, & Gariepy, 

1988; Coie & Kupersmidt, 1983; Dodge, 1983), which may result in rejected children 

modeling one another‟s undesirable or aggressive behaviors. Another potential 

mechanism is that the experience of peer rejection alters or shapes children‟s social 

information processing (SIP; Dodge et al. 2003) patterns. For instance, rejected children 

may have fewer opportunities to learn to attend to relevant social cues and may have 

more experiences that would lead to the tendency to make hostile attributions about their 

peers‟ behavioral intentions (Rubin et al., 1998; Trachtenberg & Viken, 1994). In turn, 

errors in encoding social cues and inferring hostile intent may increase the probability of 

aggressive responding and mediate the relation between peer rejection and increasing 

conduct problems (Crick & Dodge, 1994). A recent study by Lansford and colleagues 

(Lansford, Malone, Dodge, Pettit, & Bates, 2010) highlighted the interrelations among 

peer rejection, deficits in SIP, and aggression in a sample of children followed from 

kindergarten to third grade. Specifically, results demonstrated that experiencing peer 

rejection lead to SIP problems, which in turn increased aggressive behavior over time. 

A second possibility is that aggressive and disruptive behavior confers risk for 

peer rejection and experiencing rejection maintains and exacerbates aggressive and 

antisocial behavior (Patterson, Littman, & Bricker, 1967). This notion is consistent with 

the coercive interaction model. Specifically, aggressive children may learn that 

responding to conflict with aggression is functional and negatively reinforced in the short 

run (Snyder, 2002). However, aggressive children‟s repeated use of coercive tactics 

shapes and sustains disruptive and aggressive behavior, increases positive outcome 
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expectancies for aggressive behavior, results in a negative reputation among normative 

peers, and leads to exclusion from social interaction with normative peers (Coie & 

Kupersmidt, 1983; Snyder, 2002; Snyder et al., 2003). In elementary school, aggressive 

behavior is one of the best predictors of peer rejection (Coie, Dodge, & Kupersmidt, 

1990), and it is reasonable to expect that peers would actively dislike a child who behaves 

aggressively. Indeed, research suggests that children who are disruptive to the larger peer 

group are actively disliked and rejected (Deater-Deckard, 2001). For instance, a series of 

observational play-group studies involving unacquainted school-age boys across a series 

of five to eight sessions revealed that verbal and physical aggression preceded the 

emergence of peer rejection (Coie, Dodge, Terry, & Wright, 1991; Coie & Kupersmidt, 

1983; Dodge, 1983; Dodge, Coie, Pettit, & Price, 1990), suggesting that aggressive 

behaviors can be considered a proximal determinant of peer rejection (Coie, 1990). 

Furthermore, interactional sequences of behavior during play-group observations suggest 

the tendency for rejected boys (compared to non-rejected peers) to initiate more 

instrumental aggression, to react aggressively to provocation, and to escalate aggressive 

interchanges by refusing to submit or negotiate (Coie et al., 1991; Dodge, 1983; Dodge et 

al., 1990). Additional research that has distinguished between stable and transient peer 

rejection in childhood suggests that aggression and low prosociality predict stable peer 

rejection (Parker et al., 1997; Vitaro, Tremblay, Gagnon, & Boivin, 1992) and chronic 

low levels of peer acceptance (Brendgen et al., 2001). Taken together, existing research 

points to bidirectional relations among aggression and peer rejection. Specifically, 

socially unskilled and aggressive children are likely to be rejected by their normative 

peers during the formation of new peer groups, and the experience of peer rejection 
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increments risk for later aggressive and disruptive behavior. 

 Relations among aggression and peer rejection also need to be considered within a 

developmental and cultural context. Indeed, although most research supports a positive 

relation between peer rejection and aggression, particularly in early elementary school, 

other research suggests some aggressive children are not rejected, and in some cases, are 

identified by peers as popular or “cool” later in elementary school and during 

adolescence (Rodkin, Farmer, Pearl, & VanAcker, 2000, 2006). Moreover, consistent 

with the phenomenological variant of ecological systems therapy (Spencer, 1995), there 

is some evidence that in certain contexts (i.e., inner-city neighborhoods with high levels 

gang and  community violence), overt forms of aggression (physical and verbal) may be 

conceptualized as a normative adaptive reaction to contextual risks (e.g., Cunningham & 

Meunier, 2004; Stevenson, 1997) and not viewed as indicators of psychopathology 

(LaFontana & Cillessen, 2002; Xie, Li, Boucher, Hutchins, & Cairns, 2006).  These 

disparate results suggest that associations between peer rejection and aggression likely 

differ depending on the developmental period considered and environmental context, 

with the strength of association between rejection and aggression decreasing as children 

age into adolescence and develop more tolerance for both physical and verbally 

aggressive behavior and in contexts (e.g., high risk neighborhoods) in which aggression 

may be considered adaptive (Brown & Larson, 2009). These discrepant findings 

regarding the relations between peer rejection and aggression suggest that concurrent 

consideration of individual growth patterns in both aggression and peer rejection is 

necessary for understanding the role that rejection may play in the development and 

maintenance of aggression.  
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Deviant Peer Affiliations (DPA) 

 Associating with deviant peers is related to a range of negative outcomes, such as 

increased risk for incarceration (Esbensen & Huizinga, 1993), physical aggression and 

violence (Lacourse, Nagin, Tremblay, Vitaro, & Claes, 2003), and substance use 

(Dishion, Capaldi, Spracklen, & Li, 1995). However, deviant peer affiliation seems to 

confer particular risk for adolescent conduct problems (Lacourse, Nagin, Vitaro, Côté, 

Arseneault, & Tremblay, 2006; van Lier, Wanner, & Vitaro, 2007). Several potential 

explanations have been posed to account for the link between aggressive and disruptive 

behavior in adolescence and involvement with deviant peers. First, affiliation with 

aggressive peers may result from an active selection process based on behavioral 

homophily (i.e., the tendency to seek out and affiliate with peers most like themselves; 

Lazarsfeld & Merton, 1954). Thus, interrelations among conduct problems and deviant 

peer affiliation may result, in part, from adolescents selecting into peer groups because of 

their own preexisting conduct problems. Indeed, aggression and antisocial behavior are 

among the strongest characteristics of friendship similarity in adolescence (Cairns & 

Cairns, 1994), and aggressive children actively form friendships with peers who assist in 

or support their aggression (Salmivalli, Huttunen, & Lagerspetz, 1997). Moreover, Poulin 

and Boivin (2000) found that boys with similar levels of proactive physical and verbal 

aggression were more likely to initiate and maintain friendships over time, whereas boys 

who had discordant levels of physical and verbal aggression were more likely to 

terminate their friendships. 

In addition to the selection model, another mechanism accounting for the link 

between conduct problems and affiliation with deviant peers is socialization through 
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deviancy training. Specifically, deviant peers may instigate and support aggressive 

behavior through socializing their friends in ways that promote delinquent activity, such 

as through modeling processes, reinforcing antisocial attitudes, or providing opportunities 

to engage in aggressive and antisocial behavior (Dishion, Andrews, et al., 1995; Dishion, 

Capaldi, et al., 1995; Dishion & Piehler, 2008; Dishion, Spracklen, Andrews, & 

Patterson, 1996). In other words, deviant peers may provide a social context in which 

aggression is expressed and valued. From this perspective, exposure to deviant peers is 

the cause of continuation or escalation of antisocial behavior (Dishion, Andrews, & 

Crosby, 1995; Dishion, Capaldi, Spraklen, & Li, 1995; Dishion, Eddy, Haas, Li, & 

Spracklen, 1997; Dishion, Piehler, & Myers, 2008; Snyder et al., 2003). There is strong 

evidence for this peer influence, or “socialization,” model, particularly from the 

iatrogenic effects observed in prevention and intervention studies intended to target 

antisocial behaviors (e.g., Dishion & Andrews, 1995). Indeed, several researchers have 

found that exposure to deviant peers resulted in subsequent engagement in delinquency 

behavior (Keenan, Loeber, Stouthamer-Loeber, & van Kammen, 1995) and arrest (Coie, 

Terry, Zabrinski, & Lochman, 1995). 

Despite this robust finding of a positive association between aggression and DPA, 

most researchers examine DPA only at one time point, which precludes understanding of 

adolescents‟ longitudinal patterns of affiliation with deviant peers. The different 

explanations for aggression-DPA associations (i.e., selection/homophily and 

socialization/deviancy training) suggest that different longitudinal patterns of affiliation 

would be expected. For instance, aggressive children who selectively associate with 

similarly aggressive youth might be expected to develop these affiliations earlier in 
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development, and to exhibit consistently high levels of DPA throughout adolescence. 

However, rejected children who affiliate with deviant peers because of limited access to 

normative peers may follow a pattern of increasing DPA in early adolescence. Thus, a 

focus on individual patterns of affiliation and aggression over time could shed light on 

conceptually distinct subgroups of youth who follow different trajectories of affiliation 

with deviant peers.  

Relations among Peer Rejection, Deviant Peer Affiliation, and Conduct Problems 

 Peer rejection and affiliation with deviant peers typically are hypothesized to 

operate at different points in development and to be sequentially linked (Coie & Miller-

Johnson, 2000). Specifically, peer rejection and coercive peer-child interactions are 

thought to be particularly salient during early and middle childhood, a developmental 

period when stable peer relationships become established, and are believed to be critical 

risk factors for early onset, life-course persistent trajectories of aggressive and antisocial 

behaviors (Coie & Miller-Johnson, 2000). The influence of affiliation with deviant peers 

most often has been documented in late childhood and adolescence (Vitaro et al., 2007). 

Models integrating these two peer processes with aggression posit that children 

exhibiting early aggressive behavior problems are rejected by their prosocial peers in 

early childhood and subsequently affiliate with deviant peers that provide deviant 

socialization and encourage continued aggressive and antisocial behaviors during middle 

childhood and early adolescence (Hay et al., 2004; Patterson et al., 1989). Considering 

integrated models of rejection, DPA, and conduct problems introduces the possibility that 

following particular trajectories of rejection and conduct problems in childhood may put 

children at risk for following higher risk trajectories of aggression and DPA in 
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adolescence.  

 However, despite this proposed sequential mediation model linking early 

disruptive behavior to later antisocial or delinquent behavior, very few studies have 

examined both rejection and affiliation with deviant peers within the same study, and 

those that have report mixed findings. For instance, Laird, Jordan, Dodge, Pettit, and 

Bates (2001) did not find support for Patterson et al.‟s (1989) hypothesized sequential 

mediation model. Specifically, they did not find a link between child externalizing 

behavior problems (both aggression and delinquent behaviors) rated at age 5 by parents, 

and deviant peer involvement rated at age 13; thus, there was no relation for peer 

rejection to mediate. Additionally, DPA did not mediate the relation between childhood 

peer rejection and aggression in adolescence (Laird et al., 2001). Nevertheless, a recent 

study by Vitaro, Pederson, and Brendgen (2007) tested a modified version of Patterson‟s 

sequential mediation model and found that childhood peer rejection and adolescent 

deviant peer affiliation mediated the relation between early disruptive behavior and later 

violence. Unlike Laird et al. (2001), who assessed for peers‟ deviancy only at one time 

point, Vitaro and colleagues evaluated affiliation with deviant peers over several years 

and used averages of deviant peer affiliation during two different developmental periods, 

namely, childhood (ages 7-9) and adolescence (ages 10-13). These additional indices of 

deviant peer affiliation thus may have enhanced the reliability and developmental 

sensitivity of their measure of DPA, permitting identification of relations between peer 

processes and aggression across time. 

 Each of these studies has primarily used a variable-centered approach, whereby 

early aggression, peer rejection, DPA, and later violence/antisocial behavior were 
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assessed at different time points and analyzed via structural equation modeling. Using 

variable-based path models may obscure individual differences in the strength of 

relations among these variables across time, which is particularly problematic given both 

theoretical and empirical support for multiple pathways in the development of aggression 

and antisocial behavior. Consistent with this potential concern, when Laird et al. (2001) 

conducted exploratory person-centered analyses, which used cut points and investigator 

assignment to four trajectories based on patterns of aggression, they found differential 

associations between peer processes and aggression pathways. Specifically, peer rejection 

was most common among the “always” and “decreasing” aggressive groups, high levels 

of DPA were most characteristic of the “increasing” and “always” aggressive groups, and 

members of the “always” aggressive group were most likely to experience both peer 

rejection and high levels of DPA.  

 Furthermore, previously reviewed research cites substantial support for the 

bidirectional nature of relations between aggression and peer rejection (e.g., Coie & 

Kupersmidt, 1983; Snyder, 2002; Snyder et al., 2003), as well as between aggression and 

DPA (e.g., Dishion et al., 2008; Salmivalli et al., 1997; Snyder et al., 2003). Tests of the 

sequential mediation model have not accounted for the bidirectional nature of these 

relations, which also may account for the mixed findings. Thus, consideration of rejection 

and deviant peer affiliation over time from a person-centered perspective could permit a 

more detailed examination of relations among developmentally relevant peer processes 

and aggression during childhood and adolescence.  

Potential Contextual Moderators of Continuity/Discontinuity from  

Childhood Antisocial Behaviors 
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Although children‟s contexts likely affect the persistence of problematic 

behavioral patterns through several mechanisms, contextual factors may exert much of 

their effects by influencing the extent to which aggression is maintained, diminished, or 

exacerbated (Steinberg & Avenevoli, 2000). As such, examining how these factors 

moderate continuity or discontinuity of risk pathways during important developmental 

transitions, such as the transition to adolescence, may be particularly fruitful. Contextual 

factors that are particularly important to consider when examining persistent conduct 

problems include exposure to community violence, perceptions of neighborhood 

adversity, and parental monitoring, as each of these factors have been linked to conduct 

problems in the existing literature. Disadvantaged urban communities often are 

characterized by high rates of violence, and research has demonstrated that children who 

live in dangerous neighborhoods and are exposed to community violence are at increased 

risk for externalizing problems (Attar, Guerra, & Tolan, 1994; Gorman-Smith & Tolan, 

1998; Schonberg & Shaw, 2007), greater participation in delinquent and risk-taking 

behaviors, and association with deviant peers (Foney & Cunningham, 2002; Salzinger, 

Ng-Mak, Feldman, Kam, & Rosario, 2006). Indeed, among inner-city youth, some of the 

most well-documented and salient contextual influences that confer risk for aggressive 

behavior problems include neighborhood adversity (Gorman-Smith & Tolan, 1998; 

Schwartz & Proctor, 2000), exposure to community violence (Attar, Guerra, & Tolan, 

1994; Gorman-Smith & Tolan, 1998; Osofsky, Wewers, Hann, & Fick 1993; Schwab-

Stone et al., 1999), and poor parental monitoring (Barnes & Farrell, 1992; McCord, 

1990). As the transition to adolescence marks a developmental period of heightened risk 

(Drabick & Steinberg, 2011), it is particularly important to consider the impact of these 
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variables during that time period.  

Neighborhood adversity and exposure to community violence are highly 

correlated (Gorman-Smith & Tolan, 1998; Schwartz & Proctor, 2000), and neighborhood 

adversity is hypothesized to influence behavioral outcomes in adolescence through peer 

group behavior and norms (Leventhal, Dupere, & Brooks-Gunn, 2009). Specifically, 

negative peer group influences are thought to be exacerbated when community 

institutions and norms fail to regulate their influences. In disadvantaged contexts, 

neighborhood peers represent a significant proportion of adolescents‟ peer networks 

(Dolcini, Harper, Watson, Catania, & Ellen, 2005), and living in disadvantaged 

neighborhoods is positively associated with adolescents‟ affiliation with, and exposure to, 

deviant peers (Brody et al., 2001; Ge, Brody, Conger, Simons, & Murry, 2002). Thus, 

deviancy training may be facilitated in disadvantaged neighborhoods because of these 

increased opportunities to affiliate with antisocial peers. Living in dangerous 

neighborhoods also increases the likelihood of exposure to community violence (Brody et 

al., 2001; Dolcini et al, 2005; Leventhal et al, 2009).  

Similarly, community violence exposure has been linked with greater 

participation in delinquent and risk-taking behaviors and association with deviant peers 

(Foney & Cunningham, 2002; Salzinger et al., 2006). Furthermore, youth with 

externalizing behavior problems are at greater risk for community violence exposure 

(Boyd, Cooley, Lambert, & Ialongo, 2003; Lambert, Ialongo, Boyd, & Cooley, 2005). 

Exposure to community violence influences adolescents‟ perceptions and understanding 

of community norms. Youth exposed to neighborhood violence may model aggressive 

behavior and develop cognitive belief systems that potentiate aggressive behavior such as 
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beliefs that one can successfully engage in aggression (i.e., efficacy beliefs), that 

aggression is functional in achieving desired outcomes (i.e., positive outcome 

expectancies), and that aggressive behavioral strategies are appropriate responses to 

ambiguous social stimuli (Schwartz & Proctor, 2000). Thus, aggressive behaviors may be 

promoted insofar as aggression is viewed as normative and permissible in the larger 

community. An important consideration when examining moderating effects of 

community violence exposure on persistent conduct problems is whether exposure to 

violence is through witnessing or through victimization. Indeed, some researchers have 

conceptualized exposure through witnessing and exposure through victimization as 

distinct constructs that are differentially associated with risk (Jenkins & Bell, 1997). 

There is some support for this conceptualization as violent victimization is more strongly 

associated with symptoms of anxiety, depression, and post-traumatic stress disorder than 

witnessing violence (Martinez & Richters, 1993), and witnessing violence is more 

strongly associated with externalizing, aggressive behaviors (Schwartz & Proctor, 2000). 

However, there is a high degree of overlap between community violence exposure as a 

witness and as a victim (Schwartz & Proctor, 2000). 

 Additionally, poor parental monitoring is related to increased opportunities to 

engage in deviant behaviors and to spend time with deviant peers who may model and 

support expression of aggressive, antisocial behaviors (Dishion & McMahon, 1998; 

Fosco, Stormshak, Dishion, & Winter, 2012; Patterson & Stouthamer-Loeber, 1984). 

Indeed, cross-sectional, longitudinal, and intervention design studies all have provided 

support for the notion that monitored youth are less likely to engage in delinquent 

behavior or spend time with deviant peers (Barrera, Biglan, Ary, & Li, 2001; de Kemp, 
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Scholte, Overbeek, & Engels, 2006; Dishion, Nelson, & Kavanagh, 2003; Dishion, 

Patterson, Stoolmiller, & Skinner, 1991; Hoeve et al., 2009; Laird et al, 2008). Parents 

who are unaware of their children‟s whereabouts, their types of friends, and the activities 

in which they engage are less likely to punish their children for problem behaviors, which 

may facilitate continued engagement in aggressive behaviors through lack of punishment 

and/or tacit condoning. Thus, youth whose parents do not effectively monitor their 

behavior are more likely to persist along high-risk aggression trajectories or to transition 

to higher risk pathways in adolescence when peer groups and peer influence become 

more salient.   

Gaps in the Literature 

Currently, there are a number of limitations in the literature that examine conduct 

problems in relation to peer rejection and deviant peer affiliation. First, there has been 

limited examination of associations among these processes within the same sample of 

youth and during different developmental periods. The sequential mediation model, one 

prominent theoretical model of the relations among these processes, suggests that peer 

rejection and DPA are sequential processes that mediate the link between early 

externalizing behavior problems and more serious conduct problems later in 

development. Despite its intuitive appeal, this sequential mediation model has not been 

subjected to much empirical scrutiny. In addition, studies that have tested the sequential 

mediation model have not used multiple repeated measures of rejection and DPA, despite 

research suggesting that stability in patterns of peer dynamics may be a stronger predictor 

of conduct problems. Research addressing these critical gaps in the literature has the 

potential to inform etiological models and intervention efforts aimed at preventing 
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chronic conduct problems.  

Second, there is limited examination of comprehensive models integrating 

conduct problems and peer processes from a person-oriented perspective. To my 

knowledge, published research testing the sequential medication model has used variable-

centered approaches (e.g., path modeling), which obscures individual differences in 

patterns among these variables over time and precludes investigation of continuity along 

high risk pathways. Person-centered analytical approaches allow for the identification of 

subgroups of individuals based on common characteristics, such as similar developmental 

trajectories of conduct problems, peer rejection, and DPA, and enable researchers to 

study changes in development (and in the case of this study, levels of risk) that vary 

across subgroups of individuals (Laursen & Hoff, 2006). The present study empirically 

derives subgroups of youth following distinct joint developmental trajectories of 

aggression and peer rejection in childhood and aggression and deviant peer affiliation in 

adolescence to account for the bidirectional relations among these variables. In addition, 

the current study examines continuity and discontinuity of risk from joint childhood 

trajectories of aggression and rejection to joint adolescent trajectories of aggression and 

DPA. The reviewed literature provides conceptual and empirical support for different 

subgroups of youth based on these developmental processes, as well as bidirectional 

associations among these variables (i.e., aggression and rejection; aggression and DPA). 

Using a person-oriented approach allows for classification of youth into subgroups 

defined by varying levels of risk on the basis of childhood aggression and rejection, 

taking into account that aggression and rejection are bidirectionally related over time. 

Third, research on aggression and antisocial behavior typically has focused on 



 
 

23 

 

boys; thus, there is a relative dearth of literature examining these processes among girls. 

In addition to sex differences in terms of aggression trajectories previously reviewed, 

boys and girls also exhibit different levels of deviant peer affiliation, with higher levels of 

peer deviance observed among boys (Heinze, Toro, & Urberg, 2004; Mears, Ploeger, & 

Warr, 1998). Taken together, these findings emphasize the importance of considering the 

longitudinal associations among aggression and peer relations among samples including 

both boys and girls.  

Last, to my knowledge, no research to date has considered moderators of the 

association between aggression-peer rejection in childhood and aggression-DPA in 

adolescence. Given that the current research involves a contextually disadvantaged and 

high-risk sample, several moderators that are particularly relevant to this sample, 

including perceptions of neighborhood danger and disorder, exposure to community 

violence, and poor parental monitoring, were examined as moderators of transitions from 

empirically derived childhood aggression-rejection trajectories to adolescent aggression-

DPA trajectories.  

Overview of the Current Study 

Prior research has illustrated that peer processes play an important, albeit 

complex, role in the development of aggressive and antisocial behaviors. In the present 

study, I examined the longitudinal relations among developmental patterns of aggressive-

disruptive behaviors and peer processes among contextually at-risk youth. Repeated and 

developmentally relevant measures of aggression, peer rejection, and DPA were collected 

at grades 1-3 and grades 6-12. Specific goals for the present study included the following: 

(1) To examine the longitudinal patterns of aggression and peer rejection in childhood 
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(grades 1-3) and identify subgroups of children following distinct aggression-rejection 

trajectories; (2) To examine the longitudinal patterns of aggression and DPA in 

adolescence (grades 6-12) and identify subgroups of children following distinct 

aggression-DPA trajectories; (3) To examine whether following particular aggression-

rejection classes in childhood predicts transitions to specific aggression-DPA classes in 

adolescence (i.e., patterns of continuity and discontinuity of risk); and (4) To test whether 

contextual factors, specifically perceived neighborhood adversity, exposure to 

community violence, and parental monitoring, moderate continuity of risk from 

childhood aggression-rejection classes to adolescent aggression-DPA classes.  

Aims and Associated Hypotheses 

Aim 1: Identification of Childhood Aggression and Peer Rejection Trajectories 

 The first aim of the current project was to identify groups of youth defined by 

joint patterns of aggressive-disruptive behavior and peer rejection across grades 1-3. 

Separate trajectories of aggression and peer rejection were identified first. After these 

initial trajectories were identified, jointly defined aggression-rejection trajectories, which 

account for the bidirectional nature of their relations and describe developmental patterns 

of co-occurring aggression and peer rejection of varying risk, were examined.  

Hypothesis 1a: Aggression trajectories. Based on previous research with this 

sample (Schaeffer et al., 2006), three trajectories describing the development of 

aggression from first to third grade were expected to emerge: high stable, increasing, and 

low stable.  

Hypothesis 1b: Rejection trajectories. Two trajectories describing the 

development of peer rejection from first to third grade were expected to emerge: high 
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stable and low stable. Although patterns of increasing and decreasing rejection likely 

exist in the present sample, this study uses teacher-reports of peer rejection (versus gold-

standard peer nominations). Teachers likely are less tuned in to the nuances of children‟s 

social contexts compared to peers. Thus, it was expected that although teachers would be 

able to differentiate those children who are widely rejected versus those who are not, they 

may be less likely to pick up on subtle levels of rejection.  

Hypothesis 1c: Joint aggression-rejection trajectories. Four distinct classes 

describing the joint trajectories of aggression-rejection were expected to emerge. 

Specifically, both high-risk (high aggression-high rejection) and low-risk (low 

aggression-low rejection) subgroups were expected. In addition, a low aggression-high 

rejection class, consistent with research suggesting that some rejected children are not 

aggressive and instead may be at-risk for internalizing problems(e.g., Ladd, 2006; Ladd 

& Troop-Gordon, 2003) and an increasing aggression-low rejection subgroup, reflecting 

a developmentally normative increase in acceptance of aggressive behavior (e.g., Brown 

& Larson, 2009), were expected to emerge.  

Aim 2: Identification of Adolescent Aggression and Deviant Peer Affiliation Trajectories 

 The second aim of the current project was to identify groups of youth defined by 

joint patterns of aggressive-disruptive behavior and DPA across grades 6-12. Separate 

trajectories of aggression and DPA were identified first. After these initial trajectories 

were identified, jointly defined aggression-DPA trajectories, which account for the 

bidirectional relations among them and describe developmental patterns of co-occurring 

aggression and deviant peer affiliation of varying levels of risk, were examined.  

Hypothesis 2a: Aggression trajectories. Three trajectories describing the 
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development of aggression from sixth to twelfth grade were expected to emerge: high 

stable, increasing, and low stable. The proposed high stable aggression class maps on 

conceptually to the life-course persistent or early starter pathway, whereas the increasing 

aggression class maps on to the adolescent limited or late starter pathway (Moffitt, 1993; 

Patterson et al., 1989) and is consistent with research supporting a normative increase in 

aggressive behavior during adolescence (Brown & Larson, 2009). 

Hypothesis 2b: DPA trajectories. Three trajectories describing the development of 

DPA from sixth to twelfth grade were expected to emerge: high stable, increasing, and 

low stable, mirroring the expected patterns of adolescent trajectories of aggressive-

disruptive behavior. The hypothesized high stable and low stable DPA classes reflect 

high and low risk patterns of DPA across adolescence, and the hypothesized increasing 

DPA class reflects the normative increase in deviant behavior in adolescence (e.g., 

Brown & Larson), and the likelihood that even youth‟s prosocial peers will engage in 

increasing levels of deviant behaviors as they move through adolescence.    

Hypothesis 2c: Joint aggression-DPA trajectories. Five distinct trajectories 

describing the joint distributions of aggression-DPA classes were expected to emerge. 

Specifically, expected subgroups included a high aggression-high DPA class, reflecting 

aggressive youth who may selectively affiliate with aggressive peers who support their 

aggression early in adolescence; an increasing aggression-increasing DPA class, 

reflecting normative increases in both youth‟s own, as well as peers‟, deviant behavior in 

adolescence; a high aggression-increasing DPA class reflecting a hypothesized group of 

aggressive-rejected children in childhood who increasingly affiliate with deviant peers 

throughout adolescence; a low aggression-increasing DPA class; and a low aggression-
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low DPA (low-risk) class. 

Aim 3: Continuity and Discontinuity of Risk from Aggression-Rejection Trajectories to 

Aggression-DPA Trajectories  

 The third aim of the present study was to examine continuity and discontinuity of 

risk pathways defined by aggression and the associated peer process in childhood and 

adolescence. Longitudinal associations among aggression-rejection classes in childhood 

and aggression-DPA classes in adolescence were examined. Expected transitions from 

the four hypothesized childhood aggression-rejection trajectories to the five hypothesized 

adolescent aggression-DPA trajectories are outlined below. 

Hypothesis 3a. It was expected that following the proposed high risk, high 

aggression-high rejection trajectory in childhood would be associated with transition to a 

high aggression-increasing DPA trajectory in adolescence. As hypothesized non-socially 

skilled aggressors, youth following the high aggression-high rejection class in childhood 

would be expected to gradually affiliate with other low-status, aggressive peers over time.  

Hypothesis 3b. Following the hypothesized increasing aggression-low rejection 

pathway in childhood was expected to be associated with high aggression-high DPA in 

adolescence. These youth are conceptualized as potentially socially skilled aggressors 

who primarily use instrumental aggression and selectively affiliate with deviant peers 

who endorse and support their aggression (e.g., Hay et al., 2004).  

Hypothesis 3c. It was expected that the majority of children following the low 

aggression-low rejection trajectory in childhood would maintain a low-risk pathway—

i.e., low aggression-low DPA. However, given expected normative increases in deviant 

behavior in adolescence, some children following the low aggression-low rejection 
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childhood trajectory were hypothesized to transition to an increasing aggression-

increasing DPA trajectory in adolescence.  

Hypothesis 3d. Similarly, it was expected that a subset of children following a low 

aggression-high rejection childhood trajectory would follow the low aggression-low DPA 

trajectory in adolescence, but that another subset of these youth would transition into the 

low aggression-increasing DPA trajectory in adolescence given associations between 

rejection in childhood and DPA in adolescence.  

Aim 4: Moderators of Continuity and Discontinuity of Risk Pathways 

The fourth aim of the current study was to evaluate the role of contextual 

moderators on continuity and discontinuity of risk pathways. Although hypothesized 

effects outlined below are consistent across the three proposed moderators and these 

moderator variables are inter-correlated, all three moderators are considered in the model, 

as the mechanisms underlying each variable are different and may suggest distinct 

intervention targets. For instance, the current study examines these processes within a 

sample characterized by high levels of epidemiological risk, and it is expected that 

participants will have been exposed to relatively high levels of community violence; 

nevertheless, it may be subjective perceptions of neighborhood adversity that are more 

strongly linked to continuity in high risk pathways, which suggests that independent 

consideration of these moderators is important for understanding transitions among 

aggression-peer process trajectories.   

Hypothesis 4a. Higher levels of perceived neighborhood adversity are 

hypothesized to be associated with transitions to or persistence in trajectories 

characterized by high or increasing levels of aggression and DPA, as youth who perceive 
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their environments as highly dangerous may be hypervigilant to potential threats, 

increasing the likelihood of aggressive responding. Additionally, perceptions of 

neighborhood adversity may increase the likelihood of youth joining gangs or affiliating 

with aggressive peers in an attempt to increase personal safety.   

Hypothesis 4b. Higher levels of community violence exposure were hypothesized 

to be associated with transitions to or persistence in trajectories characterized by high or 

increasing levels of aggression and DPA.  

Hypothesis 4c. Lower levels of parental monitoring were hypothesized to be 

associated with transitions to or persistence in trajectories characterized by high or 

increasing levels of aggression and DPA.  
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CHAPTER 2 

METHOD 

Participants 

 The participants in the current study were recruited as part of the second 

generation Prevention Intervention Research Center‟s (PIRC) Periodic Follow-up of Two 

Preventative Trials project at Johns Hopkins University (see 

http://www.jhsph.edu/prevention). Data examined in the present study were collected 

periodically from the 1993-1994 academic year, during which participants were in 1
st
 

grade, through the 2004-2005 academic year.  

 The second generation PIRC project evaluated two classroom-based, universal 

preventive intervention trials. In fall 1993, 678 urban first-graders were recruited from 27 

classrooms in 9 elementary schools located primarily in western Baltimore. Of these 

children, 53.2% were male, 86.8% were African-American, and 13.2% were white. At 

entrance into 1
st
 grade, children ranged in age from 5.3-7.7 years (M = 6.2 ± 0.3 years). 

Just under ⅔ (63.4%) received free or reduced lunch, a variable that has been used in 

previous PIRC analyses as a proxy for income. Ninety-three percent of the children 

remained enrolled in project schools through grade 1 and thus completed the assigned 

year in their respective intervention or control condition.  

Procedure 

As noted, in the fall of 1993, students from 27 classrooms in nine Baltimore City 

public elementary schools were recruited to participate in a longitudinal study of two 

universal prevention programs. Project staff led an information session for parents and 

attended parent-teacher conferences. Two parent liaisons conducted follow-up visits with 

the parents to provide additional information about the project and obtain written parental 

http://www.jhsph.edu/prevention
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consent. No incentives for initial participation were provided. Written informed consent 

was obtained from parents, and verbal assent was obtained from children.  

Participants were assigned to a control condition or 1 of the 2 intervention 

conditions targeting early learning and aggression during the first grade year. A 

randomized block design was employed, with schools serving as the blocking factor 

(Ialongo et al., 1999). Of the children who participated in the intervention, 97% 

consented to participate in the evaluation of the program through third grade and 

constitute the sample for the present study. The project PIs reported that there were no 

significant differences in terms of socio-demographic characteristics between children for 

whom consent was and was not received (see 

http://www.jhsph.edu/prevention/Data/Cohort3/index for more information).   

 In terms of consent procedures for data collection in grades 6 through 12, legal 

guardians were first contacted via letter, followed by a phone call if there was no 

response, to obtain informed consent for their youth to participate. In terms of consent to 

participate in grades 6 through 9, consent was obtained from parents for 81.6% (n=553) 

of the sample; 9.6% (n=65) refused participation, 3.5% (n=24) were contacted but failed 

to respond, 4.9% (n=33) were unable to be located, and 0.4% (n=3) had died. In grades 

10 through 12, consent was obtained for 84.7% (n=574) of the sample; 6.2% (n=42) 

refused to participate, 4.4% (n=30) were contacted by failed to respond, 4.3% (n=30) 

were unable to be located, and 0.4% (n=3) had died. Departure from Baltimore City 

Public Schools or transfer from an intervention to non-intervention school was unrelated 

to intervention condition from 1st through 12th grades. The project PIs reported that there 

were no differences in attrition or refusal rates between or across intervention conditions 
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from grades 1-3 and 6-12 (see http://www.jhsph.edu/prevention/Data/Cohort3/index for 

more information). 

A team of project interviewers administered a standardized battery of measures to 

the participants and their teachers in a private location in the youth‟s school, or in a 

location of their choice if the youth had been removed from school, failed to attend 

school, or had dropped out of school. Face-to-face youth and teacher interviews were 

conducted if participants were within a 350-mile round trip radius of Baltimore. Phone 

interviews were conducted for those youth who lived at distances greater than the 350-

mile round trip radius. Teacher ratings of children‟s aggressive-disruptive behaviors and 

peer rejection were obtained in fall and spring of first grade and annually in second and 

third grade. During adolescence, outcome variables of interest (i.e., teacher rating of 

adolescents‟ aggressive-disruptive behaviors, adolescents‟ self-report of friends‟ deviant 

behaviors) were assessed annually from sixth to twelfth grade. Moderator variables were 

assessed via adolescent report at one time point, namely, in sixth grade. 

Measures 

Demographic Variables and Intervention Condition 

Child age, sex, and race/ethnicity were obtained from primary caregivers. 

Random assignment to one of three intervention conditions (i.e., classroom centered 

intervention, family-school partnership intervention, and control) occurred prior to the 

start of 1st grade. Two sets of dummy codes reflecting intervention status were created as 

control variables. Specifically, children in the classroom intervention were assigned a 

value of 1 and those in family-based intervention and control condition were assigned a 

value of 0 for the first dummy coded variable. For the second dummy coded variable, 
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children in the family-school partnership intervention were assigned a value of 1 and 

those in the classroom intervention and control group were assigned a value of 0. 

Aggressive-Disruptive Behaviors 

Aggressive and disruptive behaviors were assessed using the Teacher Observation 

of Classroom Adaptation-Revised (TOCA-R; Werthamer-Larson, Kellam, & Wheeler, 

1991) in both fall and spring of grade 1, and annually in grades 2 and 3. The TOCA-R is 

a structured interview aimed at assessing child behavior and adaptation within the 

classroom context. To measure aggressive/disruptive behaviors, trained interviewers 

obtained teacher‟s ratings of students‟ aggressive/disruptive behaviors on a scale from 1 

(almost never) to 6 (always). Eleven items were included in the assessment of aggressive 

behaviors from grades 1 to 3, including (1) stubborn, (2) breaks rules, (3) harms or hurts 

others physically, (4) harms or damages property on purpose, (5) breaks things, (6) yells 

at others, (7) takes others‟ property, (8) fights, (9) lies, (10) talks back to 

adults/disrespectful, and (11) teases classmates. Items were averaged with higher scores 

reflecting higher levels of aggressive-disruptive behavior. Coefficient alphas across 

elementary school were .94. In terms of concurrent validity, scores on the aggressive-

disruptive behavior subscale were significantly related to the incidence of school 

suspensions within each year in elementary school (i.e., the higher the score on 

aggressive behavior, the greater the likelihood of being suspended from school that year; 

Werthamer-Larson et al., 1991). In terms of predictive validity, previous analyses using 

the TOCA-R aggressive subscales predicted adjudication for a violent crime in 

adolescence and a diagnosis of antisocial personality disorder at ages 19-20 (Schaeffer et 

al., 2003).   



 
 

34 

 

 Aggressive behaviors were assessed using the Teacher Report of Classroom 

Behavior Checklist (TRCBC; Werthamer-Larson, et al., 1991) annually from grades 6 

through 12. The TRCBC is an adaptation of the TOCA-R (Werthamer-Larsson et al., 

1991). Given that middle and high school students have different teachers for each of 

their academic subjects, adolescents‟ English/Language Arts and Mathematics teachers 

completed the TRCBC. Five items were included in the assessment of aggressive 

behaviors from grades 6-12, including (1) breaks rules, (2) hurt others physically, (3) 

damaged other people‟s property on purpose, (4) took others‟ property, and (5) lies. Each 

item was rated on a scale from 1 (almost never) to 6 (always) and averaged, with higher 

scores reflecting higher levels of aggressive-disruptive behavior. Coefficient alphas 

exceeded .85 from grades 6-12.  

Peer Processes 

Peer Rejection 

Peer rejection was assessed using the TOCA-R (Werthamer-Larson et al., 1991) 

in both fall and spring of grade 1 and annually in grades 2 and 3. Teachers reported on 

three items related to likeability/rejection on a scale from 1 (almost never) to 6 (always). 

Items included (1) children seek him/her out to play, (2) lots of friends, and (3) rejected 

by classmates. The first two items were reverse coded and scores were averaged with 

higher scores reflecting higher levels of peer rejection. Coefficient alpha across 

elementary school was .78. Teacher ratings of peer rejection correlated .44 with peer 

nominations for likeability/rejection in grade 1.  

Deviant Peer Affiliation 

Deviant peer affiliation was assessed annually in grades 6 to 12 using the 
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Exposure to Deviant Peers scale (Capaldi & Patterson, 1989), a six item self-report 

measure assessing the proportion of the youth‟s friends who have engaged in a variety of 

deviant activities. These items included (1) hit/threatened to hit someone without any real 

reason, (2) cheated on school tests, (3) ruined or damaged something on purpose that 

wasn‟t theirs, (4) stolen something worth less than five dollars, (5) stolen something with 

more than five dollars, and (6) suggested you do something against the law. Each item 

was scored on a 5-point scale from 1 (none) to 5 (all of them) and averaged, with higher 

scores reflecting higher levels of exposure to deviant peers. Coefficient alphas ranged 

from .78 to .81 in grades 6 to 12.    

Potential Contextual Moderators 

Adolescent perceptions of neighborhood adversity were assessed in grade 6 using 

the Neighborhood Environment Scale (NES; Elliott et al., 1985), which was designed to 

measure respondents‟ perceptions of neighborhood disorder, violence, and safety. For the 

PIRC, 10 of the original 18 items were selected based on the PIs‟ interest in the effects of 

the environment on developmental outcomes. These items included the following: (1) 

There are plenty of safe places to walk/spend time outdoors in my neighborhood; (2) 

Every few weeks, some kid in my neighborhood gets beat-up or mugged; (3) Every few 

weeks, some adult gets beat-up for mugged in my neighborhood; (4) I have seen people 

using or selling drugs in my neighborhood; (5) I often see drunk people on the street in 

my neighborhood; (6) Most adults in my neighborhood respect the law; (7) I feel safe 

when I walk around my neighborhood by myself during the day; (8) The people who live 

in my neighborhood often damage or steal each other‟s property; (9) I feel safe when I 

walk around my neighborhood by myself at night; and (10) In my neighborhood, the 
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people with the most money are the drug dealers. Respondents rated each of the items on 

a scale from 1 (not at all true) to 4 (very true). Items 1, 6, and 9 were reverse coded, and 

summary scores were created by averaging item responses, with higher scores 

representing more negative neighborhood perceptions. Coefficient alpha was .81.   

Frequency of exposure to community violence over the past year was assessed in 

grade 6 using Children‟s Report of Violence Exposure (CREV; Cooley, Turner, & 

Beidel, 1995). The CREV is a 29-item self-report questionnaire designed to assess 

children‟s exposure to community violence through various modalities (i.e., media, 

hearsay, directly witness, or directly experience), defined as deliberate acts intended to 

cause physical harm against persons in the community. Violent situations include being 

chased or threatened, beaten up, robbed or mugged, shot, stabbed, or killed. The PIRC 

study employed only violence directly witnessed by youth and violence personally 

experienced as a victim. The total CREV score represents a count of the total number of 

exposures to violence. Counts for the present sample ranged from 0 to 7 exposures. 

Parental monitoring was assessed via youth report in grade 6 using the Structured 

Interview of Parent Management Skills and Practices-Youth Version (Capaldi & 

Patterson, 1989). Six items, including (1) How often would your parents know if you 

came home an hour late on weekends, (2) How often before you go out, do you tell your 

parents when you will be back, (3) How often do you leave a note for your parents about 

where you are going, (4) How often do you check in with your parents about school 

before going to play, (5) When you get home from school, how often is someone there 

within one hour, and (6) If you are at home when your parents are not there, how often do 

you know how to get in touch with them, were rated on a scale from 1 (all of the time) to 
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5 (never). Items were summed so that higher scores reflected lower levels of parental 

monitoring (i.e., higher levels of poor parental monitoring). Internal consistency on this 

6-item scale was .61 in grade 6.  

Statistical Analyses  

Preliminary Analyses 

 Before testing specific hypotheses, preliminary descriptive analyses were 

conducted. Means, standard deviations, skewness, kurtosis, and outliers were examined 

to determine whether data transformations were necessary to ensure adherence to the 

distributional assumptions for the subsequent modeling analyses. For mixture modeling 

with longitudinal data, observed outcome variables can be continuous, censored, binary, 

ordered categorical (ordinal), counts, or combinations of these variables (Muthén & 

Muthén, 1998-2010). For mixture modeling with continuous outcomes, the analyses 

employed in the present study, observed variables must be normally distributed within 

class. Thus, it is helpful to make sure observed variables are as close to normally 

distributed as possible at the outset to ensure resulting classes were not driven by non-

normal data.  

 All modeling analyses were conducted using the Mplus Version 6.1 statistical 

software program (Muthén & Muthén, 1998-2010). Mplus is a flexible latent variable 

modeling program that accommodates both continuous and categorical latent variables 

and allows for hybrid models. Model estimation in Mplus allows for missing data on the 

measured outcome variables using Full Information Maximum Likelihood (FIML) 

estimation (see Enders & Bandalos, 2001) under the condition that data are missing at 

random (MAR; Little and Rubin, 2002; Muthen & Shedden, 1999; Schafer & Graham, 
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2002). Mplus employs the expectation-maximization (EM) algorithm (Allison, 2002; 

Dempster, Laird, & Rubin, 1977), an iterative estimation process that can be used to 

obtain maximum likelihood estimates with robust standard errors for incomplete data. As 

a result, children were only eliminated from the analysis if they were missing on all 

observed outcomes used in the analysis or if they were missing on one or more of the 

covariates. Significance tests were assessed at α = .05 unless otherwise indicated. The 

primary modeling techniques used in the current study were growth mixture modeling 

(GMM) and latent transition analysis (LTA). 

Growth Mixture Modeling 

 GMM is a type of longitudinal latent variable mixture model that is used to model 

heterogeneity in growth trajectories of a target behavior (e.g., aggression). It is an 

extension of traditional latent growth curve modeling (LGM), which is used to capture 

individual differences among repeatedly measured outcomes using growth factors and 

their associated means and variances (Bollen & Curran, 2006). In an LGM framework, 

observed repeated measures of a target behavior are used as indicators of underlying 

growth parameters that can be described by intercept and slope values. The intercept 

growth factor mean represents the average initial status value when centering at the first 

time point and the intercept growth factor variance describes the amount of individual 

variation in the growth process at this time point. The slope growth factor mean 

represents the average rate of change between time points, and the slope growth factor 

variance describes the variation in individual growth rates. Each individual's growth 

trajectory can be described by a mean intercept and slope value, which captures intra-

individual differences. Individual variation is captured by random effects (i.e., the 
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variation in the growth factors) and is used to summarize the heterogeneity in growth of 

the individuals in the sample (i.e., inter-individual differences). 

 GMM explores qualitative differences in developmental trajectories with the 

objective of identifying the smallest number of discrete classes of individuals to 

effectively capture the heterogeneity observed in a target behavior/process (Muthén, 

2001). In other words, rather than making the assumption that data are drawn from a 

single homogenous population, it is assumed that data are drawn from a finite number of 

heterogeneous subpopulations (Petras & Masyn, 2010). GMM divides the population into 

an unknown number of exhaustive and mutually exclusive subpopulations (i.e., latent 

classes), each with its own unique mean, or "prototypical", developmental trajectory. 

These growth trajectories are based on differences in mean growth parameters (intercept 

and slope) for each class and capture individual variation around these class-specific 

growth curves by estimating factor variances within each class. A one-class GMM model 

is equivalent to a traditional LGM.  

 Model building proceeded in a systematic step-wise fashion, whereby the 

functional form (i.e., intercept only, linear growth, quadratic growth) of individual 

change over time was specified first (Petras & Masyn, 2010). The likelihood-ratio test, 

also known as the chi-square difference test (Bollen, 1989), was used to determine the 

optimal functional form of individual change (e.g., linear vs. quadratic growth). The 

likelihood-ratio test compares the goodness-of-fit chi-square value of a less restrictive, 

baseline model (M1; e.g., quadratic model) with the goodness-of-fit chi-square value of a 

more restrictive, nested comparison model (M0; e.g., linear model).  

 After specifying the functional form of change over time, class enumeration 
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procedures were implemented. Class enumeration involved estimating a 1-class model 

(base model) first, then adding additional latent classes, one at a time, and considering 

with each additional class whether the addition of latent classes significantly improved 

model fit (e.g., comparing the 2-class to the 1-class model, then the 3-class to the 2-class 

model, etc.). Once a set of models, differing only in the number of latent classes, was 

estimated, the models were compared to determine the smallest number of classes 

necessary to effectively describe the heterogeneity in a target developmental process 

through those classes. Although substantive hypotheses regarding the number and nature 

of classes guided expectations for what classes may be represented in the data, the class 

enumeration process was more exploratory than confirmatory in nature. Thus, models 

with one- to five-classes were estimated for each of the single and parallel process 

GMMs and compared to determine optimal model fit. 

 There is no single “gold standard” method for comparing models with differing 

numbers of latent classes; thus, several model fit indicators were used to determine the 

optimal number of classes (Muthén & Asparouhouv, 2008; Muthén & Muthén, 2000; 

Nylund, Asparouhouv, & Muthén, 2007). First, higher log-likelihood values and lower 

Bayesian Information Criterion values (BIC; Schwartz, 1978) indicate improvement of 

model fit when compared to the model with one fewer class. Because model likelihood 

values always improve with an increasing number of classes, the diminishing gains in 

model fits were explored with “elbow” plots (Petras & Masyn, 2010). Next, the Vuong-

Lo-Mendell-Rubin likelihood ratio test (VLMR-LRT; Lo, Mendell, & Rubin, 2001) and 

parametric Bootstrapped Likelihood Ratio Test (BLRT; McLachlan & Peel, 2000) were 

used to compare a (k-1)-class model (the null model) with a k-class model (the 
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alternative, less restrictive model). A statistically significant p-value in the VLMR-LRT 

and BLRT suggests that the k-class model fits the data better than a model with one fewer 

class (Nylund et al., 2007; Petras & Masyn, 2010). In addition to comparing models 

across these statistical fit indices, the usefulness of additional classes is evaluated by 

comparing the shape of developmental trajectories, how well classes map onto 

hypothesized subgroups, and the number of youth in each class. Indeed, particularly 

small class size and proportions and non-distinct classes may indicate an over-extraction 

of classes (Petras & Masyn, 2010). Last, entropy (Ramaswamy, Desarbo, Reibstein, & 

Robinson, 1993), which reflects precision of individual classification and separation 

among resultant latent classes, was used to assess the value and utility of the latent 

classes. Entropy is a function of the individual estimated posterior probabilities and 

ranges from 0 to 1. Entropy with values approaching 1 indicates clear delineation of 

classes (Celeux & Soromenho, 1996).  

Latent Transition Analysis 

 Latent transition analysis (LTA) is a type of longitudinal analysis that models 

change in latent class membership over time (Muthén, 2001; Nylund, 2008). The main 

objective of LTA is to study the probability of an individual transitioning from a certain 

latent class at one time point to another latent class at the next time point (Muthén & 

Muthén, 2000). In other words, LTA models use conditional probabilities to describe 

change among latent categorical outcomes across time. The relation between two latent 

categorical outcomes is specified as a multinomial logistic regression, where the class 

membership at time t is regressed on class membership at time t-1. This type of analysis 

can be thought of as a "state change" model, in which an individual's discrete 
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developmental profile in childhood is used to predict probability of transitioning to a 

discrete developmental profile in adolescence. 

Overview of Analyses 

 GMM was used to identify latent classes for four single processes: (1) childhood 

aggression, (2) childhood rejection, (3) adolescent aggression, and (4) adolescent DPA. 

After examining the four single process growth mixture models, GMM was used to 

examine latent classes of (1) childhood aggression and rejection, and (2) adolescent 

aggression and DPA, in parallel as joint processes. The resulting parallel process growth 

mixture models in childhood (aggression-rejection) and adolescence (aggression-DPA) 

were carried forward to the LTA analyses. Transition probabilities from childhood 

aggression-rejection classes to adolescent aggression-DPA classes were explored. Last, 

moderators (i.e., perceived neighborhood danger/disorder, community violence exposure, 

and poor parental monitoring) of these transition probabilities from childhood to 

adolescence classes were added as covariates in the LTA analyses.   

Analyses for Aim 1: Childhood Models of Aggression and Peer Rejection 

 Hypothesis 1a:  Aggression trajectories. Mean TOCA-R aggressive-disruptive 

behavior scale scores at fall grade 1, spring grade 1, and grades 2 and 3 were used as 

observed indicators in a latent growth model (LGM; Duncan & Duncan, 2004). Child sex 

and two dummy coded variables reflecting intervention status were included as control 

variables and were regressed on each of the observed repeated measures of aggressive-

disruptive behavior. Three LGMs were tested, as follows: (a) intercept only, (b) intercept 

and linear slope, and (c) intercept, linear, and quadratic slope. Likelihood ratio tests were 

used to select the model that best described the functional form of growth to carry 
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forward as the base model for subsequent class enumeration procedures. Figure 1 depicts 

a GMM for childhood aggression. Variables represented with rectangles are observed 

variables (i.e., aggression, sex, intervention status), and variables represented with circles 

are latent variables (i.e., i, s, c). Growth in childhood aggression thus is defined by "c" 

number of categorical latent classes, and each class has its own mean trajectory 

represented by intercept (i) and slope (s) growth factors. Given the complexity of the 

proposed models, class enumeration procedures estimated models without random effects 

(i.e., all variability around growth factors accounted for by class membership).  

 

 Hypothesis 1b: Rejection trajectories. Mean TOCA-R likeability/rejection scale 

scores at fall grade 1, spring grade 1, and grades 2 and 3 were used as observed indicators 

in the GMMs (Figure 2). The format of Figure 2 is similar to Figure 1, with the exception 
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that observed indicators of peer rejection are included in Figure 2 in place of Figure 1‟s 

aggression. Identical procedures to those implemented for Hypothesis 1a (e.g., identify 

functional form of change over time, class enumeration, freeing within class variability as 

necessary) were followed to identify childhood trajectories of peer rejection.  

 

 Hypothesis 1c: Joint aggression-rejection trajectories. A parallel process GMM 

was used to describe the concurrent relation between aggression and peer rejection from 

grades 1 to 3 (see Figure 3). The observed indicators (aggression, rejection) and 

covariates were the same as those included in Figures 1 and 2. However, in Figure 3, the 

latent class variable (c) is now defined by growth factors (i, s) associated with both 

aggression and rejection. In addition, the residual correlations between aggression and 

rejection measures were freed within each assessment period. However, for clarity, these 
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freed residual correlations are not depicted in Figure 3. Given the complexity of the 

model, within-class variability around the growth factors was fixed to 0.  

 

Analyses for Aim 2: Adolescent Models of Aggression and Deviant Peer Affiliation 

 Hypothesis 2a: Aggression trajectories. Mean TRCBC aggressive-disruptive 

behavior scale scores at grades 6, 7, 8, 9, 10, 11, and 12 were used as observed indicators 

in the GMMs (Figure 4). Again, sex and intervention status were included at each time 

point as covariates. As with Hypotheses 1a and 1b, aggression in adolescence is captured 

by "c" number of latent classes, each of which is defined by a unique intercept and slope. 

Identical analytic procedures to those implemented for Hypotheses 1a and 1b (e.g., 

identify functional form of change over time, class enumeration) were followed to 
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identify adolescent trajectories of aggression.  

 

 Hypothesis 2b: DPA trajectories. Mean Exposure to Deviant Peers scale scores at 

grades 6, 7, 8, 9, 10, 11, and 12 were used as observed indicators in the GMMs (Figure 

5). Sex and intervention status were included in the model as covariates. Identical 

analytic procedures to those used for Hypotheses 1a, 1b, and 2a were followed to identify 

adolescent trajectories of DPA.   
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 Hypothesis 2c: Joint aggression-DPA trajectories. A parallel process GMM 

model was used to describe the concurrent relations between aggression and deviant peer 

affiliation from grades 6 to 12 (see Figure 6). The observed indicators (aggression, DPA) 

and covariates were the same as those included in Figures 4 and 5. In Figure 6, the latent 

class variable (c) was defined by the growth factors (i, s) associated with both aggression 

and deviant peer affiliation. In addition, the residual correlations between aggression and 

DPA measures were freed within each assessment period. However, for clarity, these 

freed residual correlations are not depicted in Figure 6. Given the complexity of the 

model, within-class variability around the growth factors was fixed to 0.  
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Analyses for Aim 3: Transitions from aggression-rejection groups in childhood to 

aggression-DPA groups in adolescence  

 Class membership in adolescent aggression-DPA parallel process trajectories (C6-

12) was regressed on childhood aggression-rejection parallel process trajectories (C1-3) to 

determine transition probabilities (see Figure 7). Note that the model is simplified; all 

control variables were maintained in the LTA analyses and the ellipses are used in lieu of 

the observed indicators from grades 8-11. 
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Analyses for Aim 4: Moderators of Transitions from Childhood Aggression-Rejection 

Trajectories to Adolescent Aggression-DPA Trajectories 

 The moderating role of perceived neighborhood danger/disorder, community 

violence exposure, and poor parental monitoring on transition probabilities from 

childhood aggression-rejection classes to adolescent aggression-DPA classes were 

examined last (Figure 8). The moderators were grand mean centered to allow for ease in 

interpretation. As a first step, class membership in adolescent aggression-DPA 

trajectories was regressed on each of the moderators individually to check the stability of 

the adolescent aggression-DPA classes. Specifically, if adding covariates (i.e., 

hypothesized moderator variables) into the model resulted in dramatic shifts in the shape 

of adolescent trajectories or class-specific parameter estimates, it would suggest an ill-
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fitting model. Next, class membership in adolescence was regressed on all three 

moderator variables simultaneously to determine the main effects of perceived 

neighborhood adversity, community violence exposure, and poor parental monitoring on 

adolescent aggression-DPA classes. 

 To examine the effects of neighborhood adversity, community violence exposure, 

and poor parental monitoring on transition probabilities from childhood aggression-

rejection classes to adolescent aggression-DPA classes, the effects of the moderating 

variables were permitted to vary across the different childhood aggression-rejection 

classes. Again, the moderators were grand mean centered, and each of the moderators 

first was examined separately as a check of the stability of the final childhood and 

adolescent parallel process solutions. The final model included all three moderators.  
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CHAPTER 3 

RESULTS 

 

Descriptive Statistics 

 Means and standard deviations for all study variables are presented in Table 1. 

Skewness and kurtosis were examined and no outliers were identified. Given the results 

of these preliminary analyses, the remaining proposed analyses were conducted without 

transforming or otherwise modifying any of the variables.  

Table 1 

Means, Standard Deviations, and Number of Participants for Study Variables 

Variable M SD n 

Grade 1 Fall Aggressive-Disruptive Behavior 1.62 .85 678 

Grade 1 Spring Aggressive-Disruptive Behavior 1.68 .88 636 

Grade 2 Aggressive-Disruptive Behavior 1.85 .99 560 

Grade 3 Aggressive-Disruptive Behavior 1.90 .94 509 

Grade 1 Fall Peer Rejection 2.38 1.05 678 

Grade 1 Spring Peer Rejection 2.25 1.11 636 

Grade 2 Peer Rejection 2.40 1.17 560 

Grade 3 Peer Rejection 2.34 1.17 509 

Grade 6 Aggressive-Disruptive Behavior 1.81 .79 512 

Grade 7 Aggressive-Disruptive Behavior 1.70 .67 515 

Grade 8 Aggressive-Disruptive Behavior 1.71 .66 519 

Grade 9 Aggressive-Disruptive Behavior 1.66 .70 494 

Grade 10 Aggressive-Disruptive Behavior 1.54 .56 463 

Grade 11 Aggressive-Disruptive Behavior 1.49 .53 397 
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Table 1 continued    

Means, Standard Deviations, and Number of Participants for Study Variables 

Grade 12 Aggressive-Disruptive Behavior 1.44 .49 443 

Grade 6 Deviant Peer Affiliation 1.71 .66 522 

Grade 7 Deviant Peer Affiliation 1.51 .61 546 

Grade 8 Deviant Peer Affiliation 1.56 .65 545 

Grade 9 Deviant Peer Affiliation 1.57 .64 529 

Grade 10 Deviant Peer Affiliation 1.56 .61 501 

Grade 11 Deviant Peer Affiliation 1.51 .61 515 

Grade 12 Deviant Peer Affiliation 1.39 .52 574 

Perceived Neighborhood Adversity 1.80 .63 522 

Exposure to Violence  1.99 .68 522 

Poor Parental Monitoring  1.17 1.39 523 

 

Bivariate correlations for main study variables are presented in Tables 2, 3, 4, 5, 

and 6. All significant correlations were in the expected direction. Specifically, all 

childhood measures of peer rejection and aggression were positively correlated both 

within and across domains (Table 2). There was more variability observed in correlations 

among adolescent measures of aggression and DPA (Table 3). All adolescent measures of 

aggression were positively correlated across time. With the exception of grade 6 DPA, 

which was not significantly associated with DPA in grades 11 and 12, the repeated 

measures of DPA were positively correlated across time. From grades 6 to 10, aggression 

and DPA were positively correlated within each time point. This was not observed in 

grades 11 and 12. Across childhood and adolescence, all measures of aggression were 
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positively correlated (Table 4). Unexpectedly, none of the childhood rejection measures 

were significantly correlated with any of the adolescent DPA measures (Table 5). With 

regard to the moderator variables, perceived neighborhood danger/disorder was positively 

correlated with many, but not all, measures of aggression and rejection in childhood and 

aggression and DPA in adolescence (Table 6). Exposure to violence was positively 

correlated primarily with measures of DPA. Poor parental monitoring was positively 

associated with most measures of aggression and DPA in adolescence. As expected, 

perceived neighborhood danger/disorder, community violence exposure, and poor 

parental monitoring all were highly positively associated. 

Table 2 

Bivariate Correlations Among Childhood Variables 

Variable 1 2 3 4 5 6 7 

1. Grade 1 Fall ADB  -       

2. Grade 1 Spring ADB .63** -      

3. Grade 2 ADB .46** .49** -     

4. Grade 3 ADB .32** .39** .50** -    

5. Grade 1 Fall Peer Rejection .50** .26** .27** .19** -   

6. Grade 1 Spring Peer Rejection .36** .50** .32** .29** .54** -  

7. Grade 2 Peer Rejection .23** .30** .55** .32** .31** .35** - 

8. Grade 3 Peer Rejection .27** .35** .24** .50** .20** .27** .36** 

Note. ADB = aggressive-disruptive behavior.  

** p < .01. 
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Table 3. 

Bivariate Correlations Among Adolescent Variables 

Variable 1 2 3 4 5 6 7 8 9 10 11 12 13 

1. Grade 6 ADB  -             

2. Grade 7 ADB .57** -            

3. Grade 8 ADB .57** .53** -           

4. Grade 9 ADB .52** .53** .54** -          

5. Grade 10 ADB .43** .46** .47** .47** -         

6. Grade 11 ADB .44** .40** .45** .45** .44** -        

7. Grade 12 ADB  .38** .41** .41** .52** .42** .38** -       

8. Grade 6 DPA .17** .15** .16** .18** .15** .13* .15** -      

9. Grade 7 DPA .06 .15** .15** .14** .13** .10 .25** .42** -     

10. Grade 8 DPA .17** .18** .17** .15** .18** .14** .23** .34** .49** -    

11. Grade 9 DPA .02 .08 .10* .15** .04 .08 .13* .22** .42** .56** -   

12. Grade 10 DPA .05 .09 .06 .08 .15** .06 .18** .14** .34** .50** .56** -  

13. Grade 11 DPA .01 -.01 .03 .08 .10* .03 .09 .04 .22** .37** .46** .44** - 

14. Grade 12 DPA -.03 .05 .06 .02 -.01 -.02 .07 .07 .25** .27** .31** .32** .52** 

Note. ADB = aggressive-disruptive behavior; DPA = deviant peer affiliation 

** p < .01; * p < .05. 
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Table 4 

Bivariate Correlations Among Aggression Across Childhood and Adolescence 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Grade 1 Fall ADB  -          

2. Grade 1 Spring ADB .63** -         

3. Grade 2 ADB .46** .49** -        

4. Grade 3 ADB .32** .39** .50** -       

5. Grade 6 ADB  .33** .38** .44** .49** -      

6. Grade 7 ADB .29** .31** .37** .45** .57** -     

7. Grade 8 ADB .31** .32** .39** ,52** .57** .53** -    

8. Grade 9 ADB .27** .31** .35** .39** .52** .53** .54** -   

9. Grade 10 ADB .21** .31** .30** .34** .43** .46** .47** .47** -  

10. Grade 11 ADB .17** .19** .30** .28** .44** .40** .45** .45** .44** - 

11. Grade 12 ADB  .21** .18** .20** .30** .38** .41** .41** .52** .42** .38** 

Note. ADB = aggressive-disruptive behavior 

** p < .01. 

 

 

 



 
 

57 

 

Table 5 

Bivariate Correlations Among Peer Variables Across Childhood and Adolescence 

Variable 1 2 3 4 5 6 7 8 9 10 

1. Grade 1 Fall Peer Rejection -          

2. Grade 1 Spring Peer Rejection .54** -         

3. Grade 2 Peer Rejection .32** .35** -        

4. Grade 3 Peer Rejection .20** .27** .36** -       

5. Grade 6 DPA .06 .07 .09 .09 -      

6. Grade 7 DPA .02 .03 -.01 .03 .42** -     

7. Grade 8 DPA .04 .05 .03 .03 .34** .49** -    

8. Grade 9 DPA .04 -.01 .01 -.02 .22** .42** .56** -   

9. Grade 10 DPA -.03 -.01 -.01 .02 .14** .34** .50** .56** -  

10. Grade 11 DPA .06 -.03 -.06 -.03 .04 .22** .37** .46** .44** - 

11. Grade 12 DPA -.03 -.06 -.05 -.07 .07 .25** .27** .31** .32** .52** 

Note. DPA = deviant peer affiliation. 

** p < .01. 
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Table 6 

Bivariate Correlations Among Moderator Variables and Major Study Variables 

in Childhood and Adolescence 

Variable 1 2 3 

1. Poor parental monitoring -   

2. Perceptions of neighborhood adversity .18** -  

3. Community violence exposure .23** .16** - 

4. Grade 1 Fall ADB .05 .11* .03 

5. Grade 1 Spring ADB .09* .04 .02 

6. Grade 2 ADB .11* .05 .06 

7. Grade 3 ADB .11* .08 .11* 

8. Grade 1 Fall peer rejection .11* .13** .06 

9. Grade 1 Spring peer rejection .13** .03 .04 

10. Grade 2 peer rejection .11* .00 .05 

11. Grade 3 peer rejection .15** .09 .09 

12. Grade 6 ADB  .08 .07 .10* 

13. Grade 7 ADB .08 .05 .15** 

14. Grade 8 ADB .11* .09* .18** 

15. Grade 9 ADB .21** .09 .13** 

16. Grade 10 ADB .15** -.04 .15** 

17. Grade 11 ADB .06 .05 .25** 

18. Grade 12 ADB  .14** .04 .18** 

19. Grade 6 DPA .35** .24** .38** 

20. Grade 7 DPA .22** .20** .18** 

21. Grade 8 DPA .10* .17** .18** 

22. Grade 9 DPA .08 .13** .12** 
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Table 6 continued 

Bivariate Correlations Among Moderator Variables and Major Study Variables 

in Childhood and Adolescence 

23. Grade 10 DPA .01 .10* .05 

23. Grade 11 DPA .03 .06 .05 

25. Grade 12 DPA .02 .09* .11* 

Note. ADB = aggression-disruptive behavior; DPA = deviant peer affiliation. 

** p < .01. * p < .05. 

 

Aim 1 

Hypothesis 1a: Three trajectories describing the development of aggression from first to 

third grade were expected: high stable, increasing, and low stable. 

 The functional form of aggressive-disruptive behavior was best described by a 

linear slope model, χ
2 

(3) = 65.24, p < .01. Thus, the linear model was selected as the base 

model from which class enumeration procedures were conducted.  

 Table 7 shows the statistical fit indices for 1- to 5-class models of childhood 

aggression. Starting with the 1-class model, the BIC value decreased as additional latent 

classes were added and reached its lowest value for a 5-class solution. However, the 

change in the BIC from three to four classes and from four to five classes was smaller 

than from one to two or from two to three classes (see Figure 9). The VLMR-LRT test 

indicated that a 3-class model can be rejected in favor of a 4-class model (p < .05), while 

a 4-class model was not rejected in favor of a 5-class model. The BLRT indicated that the 

fit of the 5-class solution was superior to the 4-class model. Based on these fit indices, the 

3-class and 4-class models were identified as the most likely candidate models to capture 

the childhood aggression data. 
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Table 7 

Fit Indices for Childhood Aggression Models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -2803.84 19 5731.54 - - - - 

2 -2647.01 22 5437.44 p=.002 p<.0001 .95 76 (.11) 

3 -2581.84 25 5326.65 p=.010 p<.0001 .84 67 (.10) 

4 -2532.25 28 5247.04 p=.047 p<.0001 .87 14 (.02) 

5 -2491.64 31 5185.37 p=.133 p<.0001 .89 12 (.02) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-

Mendell Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 

 

 

Figure 9 

BIC "elbow" plots for childhood aggression models 

 As previously mentioned, it is important to consider the size of the smallest latent 

class, as classes comprised of extremely small proportions of the sample may point to 

over-extraction. In the 4-class model, the smallest class included only 2% of the total 
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sample. Additionally, further inspection of the estimated mean trajectories revealed that 

the 4-class solution (Figure 10) did not yield a fourth trajectory substantively distinct 

from the three trajectory classes derived from the 3-class solution (Figure 11).  

 

Figure 10 

Mean trajectories for 4-class solution for childhood aggressive-disruptive behavior  

 

Figure 11 

Mean trajectories for 3-class solution for childhood aggressive-disruptive behavior 
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Specifically, the 4-class model identified two decreasing aggression trajectories that 

differed in initial level of aggression but resulted in similar levels of aggression at grade 

3. The class with higher levels of initial aggression comprised the smallest class (2% of 

the sample). Given the relatively small change in BIC, the non-distinct fourth class, and 

the small proportion of the sample in the smallest class for the 4-class solution, the 3-

class solution was selected as the final model for childhood aggression. Consistent with 

hypotheses, the 3-class solution yielded a low stable aggression class (76.7%) and an 

increasing aggression class (12.5%). The hypothesized chronic high aggression class was 

not observed in the present sample; however, a high decreasing aggression class (10.8%) 

was identified. Table 8 shows the growth parameter estimates for the final 3-class 

childhood aggression model.  

Table 8 

Growth factor parameter estimates for final 3-class childhood aggression solution 

 Intercept Slope 

Class Est. SE Est. SE 

High Decreasing Aggression 3.617 .160 -.448 .075 

Increasing Aggression 1.657 .115 .834 .075 

Low Stable Aggression 1.471 .046 .149 .040 

Note. Est. = estimate, SE = standard error. 

 

Hypothesis 1b: Two trajectories describing the development of peer rejection from first to 

third grade were expected: high stable and low stable. 



 
 

63 

 

 The functional form of peer rejection was best described by a linear slope model, 

χ
2 

(3) = 53.57, p < .01. Thus, the linear model was selected as the base model from which 

class enumeration procedures were conducted.  

 Table 9 shows the statistical fit indices for 1- to 5-class models of childhood peer 

rejection. Starting with the 1-class model, the BIC value decreased as additional latent 

classes were added and reached its lowest value for a 5-class solution. However, the 

change in the BIC was relatively modest with the addition of latent classes; the largest 

observed change in BIC occurred when going from a 1-class to a 2-class solution (see 

Figure 12). The VLMR-LRT test indicated that a 1-class model can be rejected in favor 

of a 2-class model (p < .05), whereas a 2-class model was not rejected in favor of a 3-

class model. The BLRT indicated that a 5-class solution fit was superior to a 4-class 

solution. Given the relatively small change in BIC and the non-significant VLMR-LRT 

when comparing the 3-class to the 2-class model, the 2-class solution was selected as the 

final model for childhood peer rejection. Contrary to expectations, high stable and low 

stable rejection classes were not identified; instead, moderate stable (78.9%) and 

moderate increasing (21.1%) trajectories of peer rejection were identified (Figure 13). 

Table 10 shows the growth parameter estimates for the final 2-class childhood rejection 

model. 
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Table 9 

Fit indices for childhood peer rejection models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -3454.50 19 7032.86 - - - - 

2 -3427.08 22 6997.58 p<.001 p<.0001 .58 101 (.15) 

3 -3402.93 25 6968.84 p=.294 p<.0001 .59 81 (.16) 

4 -3384.66 28 6951.85 p=.280 p<.0001 .68 32 (.05) 

5 -3367.58 31 6937.26 p=.103 p<.0001 .67 20 (.03) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-

Mendell Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 

 

 

Figure 12 

BIC "elbow" plots for childhood peer rejection models 
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Figure 13 

Mean trajectories for 2-class solution for childhood peer rejection 

Table 10 

Growth factor parameter estimates for final 2-class childhood rejection solution 

 Intercept Slope 

Class Est. SE Est. SE 

Moderate Increasing Rejection 1.762 .115 .816 .099 

Moderate Stable Rejection 2.367 .086 -.060 .054 

Note. Est. = estimate, SE = standard error. 

 

Hypothesis 1c. Four distinct classes describing the joint trajectories of aggression-

rejection were expected to emerge: high aggression-high rejection, low aggression-low 

rejection, low aggression-high rejection, and increasing aggression-low rejection.  

 A parallel process growth mixture model was used to describe the concurrent 

relations between childhood aggression and peer rejection. The latent class variable was 

defined by both aggression and peer rejection growth factors, as well as the covariation 

between the growth factors. As previously mentioned, given the complexity of the model, 
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variability around the growth factors (i.e., intercept and slope) for the joint aggression-

rejection classes was fixed at 0 within class. In other words, any heterogeneity in joint 

aggression-rejection trajectories was presumed to be accounted for by membership in a 

particular latent class. 

 Table 11 shows the fit indices for the childhood aggression-rejection parallel 

process models. Starting with the 1-class model, the BIC value decreased as additional 

latent classes were added and reached its lowest value for a 5-class solution. However, 

the relative gain in BIC with the addition of latent classes decreased and began to level 

off after the 4-class model (Figure 14). The VLMR-LRT test indicated that a 3-class 

model fit the data better than a 2-class model (p < .05), and there was a trend toward the 

4-class model fitting the data better than a 3-class model (p = .07). The 5-class solution 

did not significantly improve model fit from the 4-class solution (p = .26). The BLRT 

remained significant across all models, indicating that a 5-class model was superior. 

Table 11 

Fit indices for childhood aggression-rejection parallel process models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -6167.16 42 12608.11 - - - - 

2 -5872.31 47 12051.01 p<.001 p<.0001 .944 83 (.12) 

3 -5788.89 52 11916.77 p=.026 p<.0001 .830 60 (.09) 

4 -5721.78 57 11815.15 p=.074 p<.0001 .870 48 (.07) 

5 -5672.45 62 11749.09 p=.265 p<.0001 .890 11 (.02) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-

Mendell Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 
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Figure 14 

BIC "elbow" plots for childhood aggression-rejection parallel process models 

Based on these fit indices, the 3- and 4-class models were more carefully 

considered for the final childhood aggression-rejection model. The size of the smallest 

class for both the 3-class (9%; n = 60) and 4-class (7%; n = 48) solutions was adequate. 

Although presented in two separate figures for clarity, Figures 15 and 16 depict the mean 

trajectories of aggression and peer rejection, respectively, for the parallel process 3-class 

solution: high decreasing aggression-high stable rejection (9%; class 2 in the figures), 

low increasing aggression-moderate increasing rejection (17.5%; class 1 in the figures), 

and low stable aggression-low stable rejection (73.5%; class 3 in the figures).  
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Figure 15 

Mean aggression trajectories for 3-class solution for childhood parallel process model 

 

Figure 16 

Mean rejection trajectories for 3-class solution for childhood parallel process model 

Cross tabulations depicting the number of individuals classified into the 3-class 

aggression-rejection parallel process solution are presented in Tables 12 and 13. The 

parallel process classes are presented in the columns and the most likely class 

membership for the final childhood solutions are presented in the rows. Table 12 provides 

cross-tabulations for the 3-class childhood aggression solution and Table 13 provides 

cross-tabulations for the 2-class childhood rejection model. The majority of children were 
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classified into a parallel aggression-rejection class that corresponds to their identified 

aggression trajectory (i.e., high decreasing aggression classified into high decreasing 

aggression-high stable rejection; increasing aggression classified into low increasing 

aggression-moderate increasing rejection; low stable aggression classified into low stable 

aggression-low stable rejection).  

Table 12 

Crosstabs showing n's for cross classification with final 3-class aggression solution and 3-class 

aggression-rejection parallel process solution 

 Aggression-Rejection Parallel Process Class 

 

Agg Class 

Low Incr Agg- 

Moderate Incr Rej  

High Decr Agg-  

High Stable Rej 

Low Stable Agg- 

Low Stable Rej 

High Decr Agg 2 57 13 

Incr Agg 55 3 9 

Low Stable Agg 49 0 490 

Note. Agg = aggression, Rej = rejection, Decr = decreasing, Incr = increasing. 

 

Table 13 

Crosstabs showing n's for cross classification with final 2-class rejection solution and 3-class 

aggression-rejection parallel process solution 

 
Aggression-Rejection Parallel Process Class 

 

Rej Class 

Low Incr Agg- 

Moderate Incr Rej  

High Decr Agg-  

High Stable Rej 

Low Stable Agg- 

Low Stable Rej 

Mod Incr Rej 33 11 57 

Mod Stable Rej 73 49 455 

Note. Agg = aggression, Rej = rejection, Decr = decreasing, Incr = increasing, Mod = moderate. 
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Figures 17 and 18 depict the mean trajectories of aggression and peer rejection, 

respectively, for the parallel process 4-class solution: high decreasing aggression-high 

stable rejection (7.1%, class 1 in the figures), moderate decreasing aggression-moderate 

decreasing rejection (10.8%; class 2 in the figures), low increasing aggression-moderate 

increasing rejection (13%; class 3 in the figures), and low stable aggression-low stable 

rejection (69.2%; class 4 in the figures).  

 

Figure 17 

Mean aggression trajectories for 4-class solution for childhood parallel process model 

 

Figure 18 

Mean rejection trajectories for 4-class solution for childhood parallel process model 
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The cross tabulations depicting number of individuals classified into the 4-class 

aggression-rejection parallel process solution are presented in (a) Table 14 for the final 3-

class childhood aggression model and (b) Table 15 for the final 2-class childhood 

rejection model. Similar to the 3-class solution, the vast majority of children were 

classified into an aggression-rejection parallel class that maps onto their identified 

aggression trajectory. With the 4-class parallel aggression-rejection model, children 

following the high decreasing aggression trajectory were split among the high decreasing 

aggression-high stable rejection and moderate decreasing aggression-moderate 

decreasing rejection classes.  

 

Table 14 

Crosstabs showing n's for cross classification with final 3-class aggression solution and 4-class 

aggression-rejection parallel process solution 

 Aggression-Rejection Parallel Class 

 

Agg Class 

High Decr Agg-

High Stable Rej 

Mod Decr Agg-

Mod Decr Rej 

Low Incr Agg-

Mod Incr Rej 

Low Stable Agg-

Low Stable Rej 

High Decr Agg 46 26 0 0 

Incr Agg 2 2 50 13 

Low Stable Agg 0 45 25 469 

Note. Agg = aggression, Rej = rejection, Decr = decreasing, Incr = increasing, Mod = moderate. 
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Table 15 

Crosstabs showing n's for cross classification with final 2-class rejection solution and 4-class 

aggression-rejection parallel process solution 

 Aggression-Rejection Parallel Class 

 

Rej Class 

High Decr Agg-

High Stable Rej 

Mod Decr Agg-

Mod Decr Rej 

Low IncrAgg-

Mod Incr Rej 

Low Stable Agg-

Low Stable Rej 

Mod Incr Rej 11 7 25 58 

Mod Stable Rej 37 66 50 424 

Note. Agg = aggression, Rej = rejection, Decr = decreasing, Incr = increasing, Mod = moderate. 

 

The moderate decreasing aggression-moderate decreasing rejection class is unique 

to the 4-class solution and also conceptually meaningful. Specifically, children following 

this trajectory started out with the second highest level of risk  based on their mean 

aggression and rejection scores in fall of first grade, but by third grade, their levels of 

both aggression and rejection were comparable to the low-risk, “normative” class. Given 

the leveling off of BIC values after the 4-class model, the non-significant VLMR-LRT 

when comparing the 5-class to the 4-class model, and the conceptually meaningful fourth 

class, the 4-class solution was selected as the final childhood aggression-rejection parallel 

process model. Table 16 shows the growth factor parameter estimates for the final 4-class 

childhood aggression-rejection parallel process solution. 
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Table 16 

Growth factor parameter estimates for final 4-class childhood aggression-rejection parallel process 

solution 

 Agg Intercept Agg Slope Rej Intercept Rej Slope 

Class Est. SE Est.  SE Est.  SE Est.  SE 

High Decr Agg- 

High Stable Rej 

3.954 .125 -.418 .086 3.469 .176 .031 .116 

Mod Decr Agg- 

Mod Decr Rej 

2.580 .105 -.261 .079 2.818 .164 -.193 .095 

Low Incr Agg- 

Mod Incr Rej 

1.720 .132 .746 .089 2.362 .154 .365 .103 

Low Stable Agg- 

Low Stable Rej 

1.297 .038 .183 .038 1.933 .085 .089 .050 

Note. Agg = aggression, Rej = rejection, decr = decreasing, mod = moderate, incr = increasing, Est. = 

estimate, SE = standard error. 

 

Aim 2 

Hypothesis 2a: Three trajectories describing the development of aggression from sixth to 

twelfth grade were expected: high stable, increasing, and low stable. 

 The functional form of aggressive-disruptive behavior was best described by a 

linear slope model, χ
2 

(3) = 71.82, p < .01. Thus, the linear model was selected as the base 

model from which class enumeration procedures were conducted.  

 Table 17 shows the statistical fit indices for 1- to 5-class models of adolescent 

aggression. Starting with the 1-class model, the BIC value decreased as additional latent 

classes were added and reached its lowest value for a 5-class solution. However, the 

change in the BIC from three to four classes and from four to five classes was smaller 
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than from one to two or from two to three classes (see Figure 19). The VLMR-LRT test 

indicated that a 2-class model can be rejected in favor of a 3-class model (p < .05), 

whereas a 3-class model was not rejected in favor of a 4-class model. The BLRT 

indicated that the fit of the 5-class solution was superior to a 4-class model. Based on 

these fit indices, the 3-class solution (Figure 20) appeared to be the best fit for the 

adolescent aggression data. The high entropy and adequate size of the smallest class (7%; 

n = 42) also provided support for the 3-class model. Consistent with hypotheses, the 3-

class solution yielded a low-stable class (83.4%) and an increasing class (7.9%). The 

hypothesized chronic high aggression class was not observed in the present sample; 

however, a high-decreasing aggression class (8.7%) was identified. Table 18 shows the 

growth factor parameter estimates for the final 3-class adolescent aggression solution. 

Table 17 

Fit Indices for Adolescent Aggression Models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -2592.97 31 5384.09 - - - - 

2 -2507.07 34 5231.47 p=.009 p<.001 .869 56 (.09) 

3 -2462.28 37 5161.06 p=.016 p<.001 .878 42 (.07) 

4 -2439.60 40 5134.88 p=.42 p<.001 .838 19 (.03) 

5 -2419.25 43 5113.34 p=.11 p<.001 .844 10 (.02) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-

Mendell Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 
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Figure 19 

BIC "elbow" plots for adolescent aggression models 

 

Figure 20 

Mean trajectories for 3-class solution for adolescent aggression 
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Table 18 

Growth factor parameter estimates for final 3-class adolescent aggression solution 

 Intercept Slope 

Class Est. SE Est.  SE 

High Decreasing Aggression 3.315 .171 -.297 .032 

Moderate Increasing Aggression 2.506 .143 .061 .045 

Low Stable Aggression 1.724 .054 -.048 .008 

Note. Est. = estimate, SE = standard error. 

 

Hypothesis 2b: Three trajectories describing the development of DPA from sixth to 

twelfth grade were expected: high stable, increasing, and low stable.  

 The functional form of deviant peer affiliation was best described by a linear 

slope model, χ
2 

(3) = 66.83, p < .01. Thus, the linear model was selected as the base 

model from which class enumeration procedures were conducted.   

 Table 19 shows the statistical fit indices for 1- to 5-class models of adolescent 

deviant peer affiliation. Starting with the 1-class model, the BIC value decreased as 

additional latent classes were added and reached its lowest value for a 5-class solution. 

However, the most dramatic change in BIC occurred between the 2-class and 3-class 

models, leveling off thereafter (see Figure 21). The VLMR-LRT test indicated that a 1-

class model can be rejected in favor of a 2-class model (p < .05), but a 2-class model was 

not rejected in favor of a 3-class model. The BLRT indicated that the 5-class solution 

provided a superior fit compared to a 4-class model. Based on the large change in BIC 

and the VLMR-LRT test, the 2-class and 3-class solutions were considered the most 
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likely candidates for the best fitting model. Entropy and smallest class proportions for 

both the 2- and 3-class solutions were acceptable.  

Table 19 

Fit indices for adolescent deviant peer affiliation models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -3075.13 31 6350.18 - - - - 

2 -3002.54 34 6224.34 p=.040 p<.001 .824 52 (.08) 

3 -2917.89 37 6074.39 p=.135 p<.001 .848 36 (.06) 

4 -2885.65 40 6029.26 p=.186 p<.001 .856 18 (.03) 

5 -2858.88 43 5995.06 p=.713 p<.001 .818 7 (.01) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-Mendell 

Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 

 

 

Figure 21 

BIC "elbow" plots for adolescent deviant peer affiliation models  

Figure 22 depicts the mean trajectories for the 2-class solution: high decreasing 
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the 3-class solution: high decreasing DPA (10.7%), increasing DPA (6.9%), and low 

stable DPA (82.4%).  

 

Figure 22 

Mean trajectories for 2-class solution for adolescent deviant peer affiliation 

 

Figure 23 

Mean trajectories for 3-class solution for adolescent deviant peer affiliation 

Given the substantively meaningful distinct third class (i.e., increasing DPA), 

which was both consistent with hypotheses and supported by the literature pointing 

toward a normative increase in deviant peer affiliation during adolescence (e.g., 
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Steinberg, 2008), the 3-class solution was selected as the final adolescent DPA model. 

Consistent with hypotheses, the 3-class solution yielded a low stable class and an 

increasing class. However, the hypothesized chronic high trajectory was not observed in 

the present sample. Instead, a high decreasing DPA class was identified. Figure 20 shows 

the growth factor parameter estimates for the final 3-class adolescent DPA solution. 

Table 20 

Growth factor parameter estimates for final 3-class adolescent DPA solution 

 Intercept Slope 

Class Est. SE Est.  SE 

High Decreasing DPA 2.888 .236 -.233 .029 

Increasing DPA 1.660 .238 .175 .044 

Low Stable DPA 1.527 .068 -.031 .014 

Note. DPA = deviant peer affiliation, Est. = estimate, SE = standard error. 

 

Hypothesis 2c: Five distinct classes describing the joint trajectories of aggression-DPA 

were expected to emerge: high aggression-high DPA, increasing aggression-increasing 

DPA, high aggression-increasing DPA, low aggression-increasing DPA, and low 

aggression-low DPA. 

 A parallel process growth mixture model was used to describe the concurrent 

relation between adolescent aggression and DPA. The latent class variable was defined 

by both aggression and DPA growth factors, as well as the covariation between the 

growth factors. As mentioned, given the complexity of the model, variability around the 

growth factors (i.e., intercept and slope) for the joint aggression-DPA classes was fixed at 

0 within class. In other words, any heterogeneity in joint aggression-DPA trajectories was 
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presumed to be accounted for by membership in a particular latent class. 

 Table 21 shows the fit indices for the adolescent aggression-DPA parallel process 

models. Starting with the 1-class model, the BIC value decreased as additional latent 

classes were added and reached its lowest value for the 5-class solution. However, the 

relative gain in BIC with the addition of latent classes decreased and began to level off 

after the 4-class model (Figure 24). The VLMR-LRT test indicated that a 2-class model 

fit the data better than a 1-class model (p < .001). There was a trend toward the 3-class 

model fitting the data better than a 2-class model (p = .09) and a trend toward the 4-class 

model fitting the data better than a 3-class model (p = .097). The BLRT remained 

significant across all models, indicating that a 5-class model was superior. 

Table 21 

Fit indices for adolescent aggression-deviant peer affiliation parallel process models  

Classes LL # Free 

parameters 

BIC VLMR 

LRT  

BLRT       Entropy Smallest Class 

n (proportion) 

1 -6480.413 67 13393.01 - - - - 

2 -6022.32 72 12509.08 p<.001 p<.0001 .849 133 (.21) 

3 -5753.87 77 12004.42 p=.090 p<.0001 .869 71 (.11) 

4 -5628.91 82 11786.76 p=.097 p<.0001 .870 18 (.03) 

5 -5527.41 87 11616.02 p=.102 p<.0001 .839 20 (.03) 

Note. LL= Log Likelihood, BIC = Bayesian Information Criterion, VLMR LRT = Vuong Lo-Mendell 

Rubin Likelihood Ratio Test, BLRT = Bootstrap Likelihood Ratio Test. 
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Figure 24 

BIC "elbow" plots for adolescent aggression-deviant peer affiliation parallel process models 

Based on these fit indices, the 3- and 4-class models were more carefully 

considered for selection as the final adolescent aggression-DPA model. Although entropy 

was good for both solutions, the smallest class size for the 4-class model comprised only 

3% (n =18) of the sample. Presented in separate figures for clarity, Figures 25 and 26 

depict the mean trajectories of aggression and DPA, respectively, for the parallel process 

3-class solution: high decreasing aggression-low stable DPA (18.1%, class 2 in the 

figures); moderate stable aggression-high stable DPA (11.6%, class 1 in the figures); and 

low stable aggression-low stable DPA (70.3%, class 3 in the figures).  
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Figure 25 

Mean aggression trajectories for 3-class solution for adolescent parallel process model 

 

Figure 26 

Mean deviant peer affiliation trajectories for 3-class solution for adolescent parallel process 

model 

The cross tabulations describing classification of individuals into the 3-class 

aggression-DPA parallel process solution are presented in Tables 22 and 23. Table 22 

considers the final 3-class adolescent aggression solution and Table 23 illustrates the 3-
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class adolescent DPA solution.  

Table 22 

Crosstabs showing n's for cross classification with final 3-class adolescent aggression solution and 3-

class aggression-DPA parallel process solution 

 Aggression-DPA Parallel Class 

 

Agg Class 

Mod Stable Agg-High 

Stable DPA 

High Decr Agg-Low 

Stable DPA 

Low Stable Agg-Low 

Stable DPA 

Mod Stable Agg 6 36 0 

High Decr Agg 3 42 6 

Low Stable Agg 57 26 421 

Note. Agg = aggression, DPA = deviant peer affiliation, Decr = decreasing, Incr = increasing, Mod = 

moderate. 

 
Table 23 

Crosstabs showing n's for cross classification with final 3-class adolescent DPA solution and 3-class 

aggression-DPA parallel process solution 

 
Aggression-DPA Parallel Class 

 

DPA Class 

Mod Stable Agg-High 

Stable DPA 

High Decr Agg-Low 

Stable DPA 

Low Stable Agg-Low 

Stable DPA 

High Decr DPA 27 12 19 

Incr DPA 30 2 4 

Low Stable DPA 14 90 434 

Note. Agg = aggression, DPA = deviant peer affiliation, Decr = decreasing, Incr = increasing, Mod = 

moderate. 

 

Figure 27 (aggression on y axis) and Figure 28 (DPA on y axis) depict the mean 
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trajectories of aggression and DPA, respectively, for the parallel process 4-class solution: 

moderate/high increasing aggression-high decreasing DPA (3.2%, class 4 in the figures); 

high decreasing aggression-low stable DPA (18.5%, class 3 in the figures); low stable 

aggression-moderate increasing DPA (13.2%, class 2 in the figures); and low stable 

aggression-low stable DPA (65.0%, class 1 in the figures).  

 

Figure 27 

Mean aggression trajectories for 4-class solution for adolescent parallel process model 

 

Figure 28 

Mean deviant peer affiliation trajectories for 4-class solution for adolescent parallel process 

model 
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The cross tabulations depicting classification of individuals into the 4-class 

aggression-DPA parallel process solution are presented in Table 24 for the final 3-class 

adolescent aggression solution, and in Table 25 for the 3-class adolescent DPA solution.  

Table 24 

Crosstabs showing n's for cross classification with final 3-class adolescent aggression solution and 

4-class aggression-DPA parallel process solution 

 Aggression-DPA Parallel Class 

 

Agg Class 

Low Stable Agg-

Low Stable DPA 

Low Stable Agg-

Mod Incr DPA 

High Decr Agg-

Low Stable DPA 

Mod/High Incr 

Agg-High Decr 

DPA 

Mod Stable Agg 0 0 34 8 

High Decr Agg 6 2 40 3 

Low Stable Agg 391 73 33 7 

Note. Agg = aggression, DPA = deviant peer affiliation, Decr = decreasing, Incr = increasing, Mod = 

moderate. 

 

Table 25 

Crosstabs showing n's for cross classification with final 3-class adolescent DPA solution and 4-class 

aggression-DPA parallel process solution 

 Aggression-DPA Parallel Class 

 

DPA Class 

Low Stable Agg-

Low Stable DPA 

Low Stable Agg-

Mod Incr DPA 

High Decr Agg-

Low Stable DPA 

Mod/High Incr Agg-

High Decr DPA 

High Decr DPA 14 18 8 18 

Incr DPA 0 33 3 0 

Low Stable DPA 413 29 96 0 

Note. Agg = aggression, DPA = deviant peer affiliation, Decr = decreasing, Incr = increasing, Mod = 

moderate. 

 

Consistent with hypotheses, both 3- and 4-class solutions identified a (a) low 
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stable aggression-low stable DPA class, and (b) high decreasing aggression-low stable 

DPA class. The 3-class solution identified a moderate stable aggression-high stable DPA 

class, whereas the 4-class solution identified a moderate/high increasing aggression-high 

decreasing DPA class and a low stable aggression-moderate increasing DPA class. The 4-

class solution thus included a substantively interesting moderate/high increasing 

aggression-high decreasing DPA class. Specifically, this class hypothetically may 

illustrate the lasting effects of peer deviancy training (i.e., the subgroup of youth who had 

the highest levels of DPA at sixth grade continued to exhibit growth in aggression 

through twelfth grade despite decreasing levels of DPA across the same timeframe). 

However, the small class size (n =18, 3% of sample) precluded selection of the 4-class 

model and the 3-class solution was selected as the final adolescent aggression-DPA 

model. Table 26 shows the growth factor parameter estimates for the final 3-class 

adolescent aggression-DPA parallel process solution.  

Table 26 

Growth factor parameter estimates for final 3-class adolescent aggression-DPA parallel process 

solution 

 Agg Intercept Agg Slope DPA Intercept DPA Slope 

Class Est. SE Est.  SE Est.  SE Est.  SE 

Mod Stable Agg- 

High Stable DPA 

2.001 .117 -.070 .017 2.399 .051 -.008 .051 

High Decr Agg- 

Low Stable DPA 

2.868 .142 -.127 .029 1.783 .139 -.078 .020 

Low Stable Agg- 

Low Stable DPA 

1.710 .068 -.064 .011 1.529 .074 -.033 .013 

Note. Agg = aggression, DPA = deviant peer affiliation, decr = decreasing Est. = estimate, SE = 

standard error. 
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Aim 3 

Hypothesis 3: Examination of relations among childhood aggression-rejection 

trajectories and adolescent aggression-DPA trajectories 

 Post-hoc analyses investigating transitions from the final 4-class childhood 

aggression-rejection solution to the final 3-class adolescent aggression-DPA solution 

were conducted. Table 27 depicts the transition probabilities that resulted when 

adolescent aggression-DPA class membership was regressed on childhood aggression-

rejection class membership. The transition probabilities represent the conditional 

probabilities of membership in an adolescent aggression-DPA class given membership in 

a childhood aggression-rejection latent class. For example, among children following a 

high decreasing aggression-high stable rejection trajectory in childhood, 13.5% 

transitioned to a moderate stable aggression-high stable DPA trajectory, 58.3% 

transitioned to a high decreasing aggression-low stable DPA trajectory, and 28.2% 

transitioned to a low stable aggression-low stable DPA trajectory. Among children 

following the low increasing aggression-moderate increasing rejection trajectory in 

childhood, 4.1% transitioned to a moderate stable aggression-high stable DPA trajectory, 

60.4% transitioned to a high decreasing aggression-low stable DPA trajectory, and 35.6% 

transitioned to a low stable aggression-low stable DPA trajectory. Among children 

following the two lower risk childhood aggression-rejection trajectories (i.e., moderate 

decreasing aggression-moderate decreasing rejection and low stable aggression-low 

stable rejection), the majority of children, 64.9% and 81.9%, respectively, transitioned 

into the lowest risk adolescent class (i.e., low stable aggression-low stable DPA). 

However, 14.1% and 12.2% of children following the moderate decreasing aggression-
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moderate decreasing rejection and low stable aggression-low stable rejection, 

respectively, transitioned to the highest risk adolescent class (i.e., moderate stable 

aggression-high stable DPA). Thus, across high- and low-risk aggression-rejection 

parallel classes in childhood, there is evidence for both continuity and discontinuity of 

risk with regard to conduct problems and peer dynamics. 

Table 27 

Transition probabilities for the LTA model showing impact of childhood aggression-rejection classes 

on adolescent aggression-DPA classes 

 Adolescent Parallel Classes 

 

Childhood Parallel Classes 

Mod Stable Agg-

High Stable DPA 

High Decr Agg-

Low Stable DPA 

Low Stable Agg-

Low Stable DPA 

High Decr Agg-High Stable Rej 
.135 .583 .282 

Low Incr Agg-Mod Incr Rej .041 .604 .356 

Mod Decr Agg-Mod Decr Rej .141 .210 .649 

Low Stable Agg-Low Stable Rej .122 .059 .819 

Note. Agg = aggression, Rej = rejection, DPA = deviant peer affiliation, Decr = decreasing, Incr = 

increasing, Mod = moderate. 

 

 Figure 29 depicts the transition probabilities graphically, which allows for easier 

interpretation of continuity and discontinuity of pathways across childhood and 

adolescence. Not surprisingly, following a childhood trajectory characterized by elevated 

levels of either aggression or peer rejection (i.e., all three classes with the exception of 

the low stable aggression-low stable rejection class) conferred risk for following 

adolescent trajectories characterized by elevated levels of aggression or DPA. In addition, 

following childhood trajectories characterized by high stable or increasing levels of 

aggression and peer rejection from first to third grade (i.e., low increasing aggression-
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moderate increasing rejection class and high decreasing aggression-high stable rejection 

class) conferred risk for transitioning to the high decreasing aggression-low stable DPA 

trajectory in adolescence. At third grade, children following these aggression-rejection 

pathways had the highest levels of both aggression and peer rejection compared to their 

peers.  

 

Figure 29 

Proportion of children in each childhood aggression-rejection class transitioning to each 

adolescent aggression-DPA class  

Notably, it appears that early and high levels of peer rejection conferred risk for 

elevated DPA in adolescence. Indeed, children experiencing the highest levels of peer 

rejection in fall of first grade (i.e., those following the moderate decreasing aggression-

moderate decreasing rejection and high decreasing aggression-high stable rejection 

trajectories, see Figures 17 and 18) were at highest risk for transitioning to the moderate 
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stable aggression-high stable DPA class in adolescence. Despite experiencing peer 

rejection levels comparable to the low risk, low stable aggression-low stable rejection 

class in third grade (see Figure 18), children following the moderate decreasing 

aggression-moderate decreasing rejection class had the highest probability (.141) of 

transitioning to the adolescent moderate stable aggression-high stable DPA class. 

Following the childhood high decreasing aggression-high stable rejection trajectory was 

associated with the second highest probability (.135) of transitioning to the moderate 

stable aggression-high stable DPA class in adolescence. Lending further support for the 

notion that early and high levels of peer rejection conferred risk for DPA in adolescence 

was the finding that children following the low increasing aggression-moderate 

increasing rejection class had a lower conditional probability (.041) of transitioning to the 

moderate stable aggression-high stable DPA class when compared to the low risk class 

(.122). Thus, although children following the childhood low increasing aggression-

moderate increasing rejection class experienced the second highest levels of rejection at 

third grade, the timing of their exposure to rejection did not appear to confer risk for 

associating with deviant peers in adolescence.  

Aim 4 

Hypothesis 4: Moderators of Transitions from Childhood Aggression-Rejection 

Trajectories to Adolescent Aggression-DPA Trajectories 

 The adolescent aggression-DPA classes remained stable (i.e., there were no 

dramatic shifts in the pattern/shape of aggression and DPA trajectories) when introducing 

the moderator variables (i.e., perceived neighborhood adversity, community violence 

exposure, and poor parental monitoring) as predictors of the final 3-class adolescent 
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aggression-DPA solution one at a time. Thus, the main effects of perceived neighborhood 

adversity, community violence exposure, and poor parental monitoring on adolescent 

aggression-DPA classes were explored simultaneously. Figure 30 depicts the proportion 

of the sample classified into each of the three adolescent parallel classes at the overall 

mean of the three moderators, at high levels (+1 SD) of all moderators, at low levels (-1 

SD) of all moderators, and at high and low levels on each of the moderators at the mean 

of the other two moderating variables. Results were consistent with expectations. 

Specifically, higher levels of contextual risk--higher perceived neighborhood adversity, 

higher levels of community violence exposure, and higher levels of poor parental 

monitoring--were associated with membership in higher risk adolescent aggression-DPA 

classes (i.e., moderate stable aggression-high stable DPA and high decreasing aggression-

low stable DPA).    

 

Figure 30 

Main effects of moderators on adolescent aggression-DPA parallel classes 
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Prior to exploring the effects of perceived neighborhood adversity, community 

violence exposure, and poor parental monitoring on the transition probabilities from 

childhood to adolescent parallel classes, each variable was added as a moderator into the 

LTA model independently to check the stability of the final 4-class childhood aggression-

rejection solution and the final 3-class adolescent aggression-DPA solution. Addition of 

the moderators into the LTA model did not result in problematic shifts in either the 

childhood or adolescent parallel process solutions. Thus, all three variables were included 

as moderators into the LTA model. Wald Tests indicated that perceptions of 

neighborhood adversity (p < .001); community violence exposure (p < .001); and poor 

parental monitoring (p < .001); all significantly impacted transition probabilities from 

childhood aggression-rejection classes to adolescent aggression-DPA classes.  

 The transition probabilities from the final 4-class childhood aggression-rejection 

trajectories to the final 3-class adolescent aggression-DPA trajectories are depicted at 

mean levels of all three moderators (Figure 31), high levels of all three moderators 

(Figure 32), and low levels of all three moderators (Figure 33).  
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Figure 31 

Transition probabilities from childhood aggression-rejection classes to adolescent aggression-

DPA classes at the mean of all moderators  

 

Figure 32  

Transition probabilities from childhood aggression-rejection classes to adolescent aggression-

DPA classes at high values (+1SD) of all moderators  
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Figure 33  

Transition probabilities from childhood aggression-rejection classes to adolescent aggression-

DPA classes at low values (-1SD) of all moderators  

Consistent with hypotheses, higher levels of perceived neighborhood adversity, 

higher levels of community violence exposure, and higher levels of poor parental 

monitoring were associated with transitions to higher risk adolescent aggression-DPA 

classes (i.e., moderate stable aggression-high stable DPA and high decreasing aggression-

low stable DPA classes). This finding was consistent across the four childhood 

aggression-rejection classes. However, the magnitude of the moderation effects was 

stronger among children in the higher risk childhood aggression-rejection classes (i.e., 

high decreasing aggression-high stable rejection and low increasing aggression-moderate 

stable rejection classes). Similarly, lower levels of perceived neighborhood adversity, 

lower levels of community violence exposure, and lower levels of poor parental 

monitoring buffered the effects of membership in high risk childhood aggression-
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rejection classes. Indeed, at low levels of these moderators, 50% of children following the 

low increasing aggression-moderate increasing rejection class and over 70% of children 

following the high decreasing aggression-high stable rejection class transitioned to the 

lowest risk adolescent trajectory. These proportions are striking when compared to the 

29% and 23%, respectively, that transitioned to the low stable aggression-low stable DPA 

class when mean levels of perceived neighborhood adversity, community violence 

exposure, and poor parental monitoring were considered.     
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CHAPTER 4 

DISCUSSION 

 

 The existing literature repeatedly points to the influence of peer rejection and 

affiliation with deviant peers on the continuity of conduct problems across childhood and 

adolescence. The sequential mediation model provides a conceptually meaningful 

framework in which to consider the longitudinal relations among these processes. 

Specifically, this model suggests that early externalizing problems lead to peer rejection 

during the elementary school years, which in turn leads rejected children to affiliate with 

deviant peers during early- and mid-adolescence, who then influence the continued 

development and persistent of conduct problems (Hay et al., 2004; Patterson et al., 1989). 

However, few studies have examined peer rejection, DPA, and conduct problems within 

the same sample of youth and during different developmental periods. Moreover, studies 

that have jointly considered these constructs have not used multiple repeated measures of 

rejection and DPA. These are significant limitations for two reasons: (a) research 

suggests that stability in patterns of peer dynamics may be a better predictor of conduct 

problems than problematic peer dynamics evaluated only at one time point (Brendgen et 

al., 2001; Dodge et al., 2003; Ladd & Troop-Gordon, 2003); and (b) not including 

repeated measures of rejection and DPA precludes consideration of the bidirectional 

relations between conduct problems and each of these developmentally relevant peer 

processes.  

Furthermore, research testing the sequential mediation model has generally used 

variable-centered methodological approaches, which precludes the ability to identify 

individual differences in trajectories of peer rejection and DPA and associated patterns of 

these processes over time with trajectories of conduct problems. The present study 
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addressed these limitations through exploring joint trajectories of aggression and peer 

rejection in childhood and joint trajectories of aggression and DPA in adolescence, 

considering continuity and discontinuity of risk on the basis of these joint trajectories, 

and evaluating the effect of contextual factors on longitudinal relations among 

aggression-rejection trajectories in childhood and aggression-DPA trajectories in 

adolescence. Indeed, the current project is the first, to my knowledge, to test a modified 

version of the sequential mediation model that takes into account the bidirectional 

relations among aggressive, disruptive behavior and rejection in childhood and 

aggressive, disruptive behavior and DPA in adolescence, as well as moderators of 

continuity and discontinuity of risk. Thus, findings clarify and extend previous research 

regarding continuity and discontinuity of risk in developmental pathways of conduct 

problems and peer processes. Below I describe the findings relevant to each aim. 

Aim 1: Identification of Childhood Aggression-Peer  

Rejection Groups 

 Multiple risk pathways of aggression, peer rejection, and joint aggression-

rejection were identified in first to third grade. Similar to expectations, three distinct 

trajectories of aggression fit the data best. Low stable aggression and increasing 

aggression classes were identified in this sample, consistent with hypotheses; however, a 

high stable aggression class was not. Instead, a high decreasing aggression class, which 

included children whose frequency of aggressive-disruptive behavior was rated as more 

than double that of both the low stable aggression and increasing aggression classes in 

fall of first grade but decreasing through third grade, was identified. Also consistent with 

hypotheses, two trajectories of peer rejection were found to fit the data best. However, 
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contrary to expectations, high stable and low stable rejection classes were not identified. 

Instead, peer rejection patterns in the current sample were best described by a moderate 

stable rejection trajectory and a moderate increasing rejection trajectory.  

 Four distinct patterns of aggression-rejection were identified in the data, 

consistent with expectations. However, resulting trajectories differed somewhat from 

hypothesized classes and patterns of aggression and rejection tended to trend together. 

Specifically, high decreasing aggression-high stable rejection, moderate decreasing 

aggression-moderate decreasing rejection, low increasing aggression-moderate increasing 

rejection, and low stable aggression-low stable rejection classes were identified in the 

present sample. Among a small subgroup (7% of the sample) of the highest risk children 

based on ratings of aggression and rejection upon school entry, peer rejection remained 

relatively stable through third grade, despite observed concurrent declines in their levels 

of aggression. Indeed, at third grade, this group of children was rejected by peers more 

often than the group of children following the low increasing aggression-moderate 

increasing rejection trajectory, who at third grade actually exhibited levels of aggression 

that were higher than the class that had the highest risk at school entry, the decreasing 

aggression-high stable rejection group. It is possible that among these children, the 

negative reputations for being “trouble makers” established among peers early in 

elementary school may have lasting effects through the third grade. Additionally, despite 

closely resembling the low risk, low stable aggression-low stable rejection group at 

school entry on the basis of reported levels of aggression and rejection, children 

following the low increasing aggression-moderate increasing rejection group also were at 

elevated risk, with the highest levels of aggression and second highest levels of rejection 
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observed in this sample by third grade. This group comprised 13% of the current sample. 

These patterns highlight the need to identify risk factors present at school entry that 

differentially predict membership in the low increasing aggression-moderate increasing 

rejection versus the low risk class, as the former group represents children that would be 

missed for intervention if targeted interventions were solely based on observed levels of 

aggression or rejection upon school entry.  

Aim 2: Identification of Adolescent Aggression-DPA Groups 

Similar to findings from the childhood aggression and peer rejection trajectories, 

evidence for multiple risk pathways of aggression, DPA, and joint aggression-DPA in 

sixth to twelfth grade was found. Mapping onto the hypothesized adolescent aggression 

classes, a low risk, low stable aggression class and an increasing aggression class, 

reflecting developmentally normative and expected increases in aggressive and disruptive 

behavior in adolescence (Brown & Larson, 2009; Moffitt, 1993; Patterson et al., 1989), 

were identified in the data. However, the hypothesized high risk, high stable aggression 

class was not observed. Rather, a high decreasing aggression class was found. Similar to 

the identified adolescent trajectories of aggression, two of the three hypothesized 

trajectories of DPA were found: low stable DPA and increasing DPA. Again, a high 

stable DPA class was not identified; instead, a high decreasing DPA class was found.   

With regard to joint aggression-DPA trajectories, only the proposed low risk, low 

stable aggression-low stable DPA class was identified in these data. Although 

conceptually meaningful, the hypothesized (a) high stable aggression-high stable DPA, 

reflecting aggressive youth who may selectively affiliate with aggressive peers who 

support their aggression early in adolescence; (b) increasing aggression-increasing DPA 



 
 

100 

 

class, reflecting normative increases in both youth‟s own, as well as peers‟, deviant 

behavior in adolescence, (c) high stable aggression-increasing DPA class, reflecting a 

hypothesized group of aggressive-rejected children in childhood who increasingly 

affiliate with deviant peers throughout adolescence, and (d) low aggression-increasing 

DPA classes were not found. Instead, a moderate stable aggression-high stable DPA 

class, considered the highest risk adolescent pathway, high decreasing aggression-low 

stable DPA class, and low risk class were identified in adolescence. These joint patterns 

of aggression and DPA suggest that the relations among these processes in adolescence 

are less straightforward than the patterns observed between aggression and rejection in 

childhood, which tended to trend together and have a linear, bidirectional relation.  

It is particularly interesting that increasing patterns of DPA were not identified in 

the present sample, given substantial evidence that increased engagement in externalizing 

behaviors is expected during adolescence (Brown, 2009). This points to the possibility 

that patterns of DPA may be emerging earlier in development, and thus the timing of 

assessment of DPA in this same (sixth grade) may have begun too late in development to 

capture patterns of increasing levels of DPA. Indeed, some researchers have found 

evidence for peer deviancy training among children as young as kindergarten (Snyder et 

al., 1997, 2005, 2008). Another potential explanation for not identifying an increasing 

DPA group is that some of the normative increase observed in externalizing behaviors 

during adolescence is the result of substance use, which was not captured in the 

assessment of DPA. Nevertheless, it is notable that while exploring a possible 4-class 

joint aggression-DPA solution, a subgroup characterized by low stable aggression-

moderate increasing DPA was identified, but comprised too small a proportion of the 
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sample (3%) to be considered a stable, generalizable solution.  

Aim 3: Continuity and Discontinuity of Risk from Aggression-Rejection  

Trajectories to Aggression-DPA Trajectories 

 Each of the hypothesized joint trajectories of aggression-rejection in childhood 

and aggression-DPA in adolescence were not identified in these data. As such, specific 

hypothesized transitions were not tested. Instead, transition probabilities from the 

identified childhood aggression-rejection classes to the identified adolescent aggression-

DPA classes were examined. As would be expected, the majority of children following 

the lowest risk aggression-rejection class in childhood (low stable aggression-low stable 

rejection) exhibited continuity in a low risk pathway and maintained the lowest risk 

adolescent aggression-DPA trajectory (low stable aggression-low stable DPA). Similarly, 

among children following the second lowest childhood aggression-rejection risk 

trajectory, moderate decreasing aggression-moderate decreasing rejection, the vast 

majority (about 65%) transitioned into the lowest risk adolescent class. Among the two 

higher risk childhood classes, over 70% of those following the high decreasing 

aggression-high stable rejection class and about 65% of those following the low 

increasing aggression-moderate increasing rejection class demonstrated continuity along 

higher risk adolescent joint trajectories of aggression and DPA. The finding that the low 

increasing aggression-moderate increasing rejection class is among the higher risk 

childhood classes is particularly important, as these youth exhibit comparable levels of 

aggression and rejection as the low risk, low stable aggression-low stable rejection 

subgroup at school entry. These findings illustrate the benefits of considering patterns or 

trajectories of these constructs as they add to our understanding of continuity and 
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discontinuity of risk over and above what can be obtained by variable-centered 

approaches. 

 The results also highlight the elevated risk associated with early, high levels of 

peer rejection upon school entry that predict increased risk for elevated DPA in 

adolescence. Indeed, children experiencing the highest levels of peer rejection in fall of 

first grade (i.e., those following the moderate decreasing aggression-moderate decreasing 

rejection and high decreasing aggression-high stable rejection trajectories) were at 

highest risk for transitioning to the moderate stable aggression-high stable DPA class in 

adolescence. Despite experiencing peer rejection levels comparable to the low risk, low 

stable aggression-low stable rejection class in third grade, children following the 

moderate decreasing aggression-moderate decreasing rejection class had the highest 

probability of transitioning to the adolescent moderate stable aggression-high stable DPA 

class. Following the childhood high decreasing aggression-high stable rejection trajectory 

was associated with the second highest probability of transitioning to the moderate stable 

aggression-high stable DPA class in adolescence. Lending further support for the notion 

that early and high levels of peer rejection confer risk for DPA in adolescence is the 

finding that children following the low increasing aggression-moderate increasing 

rejection class have a lower conditional probability of transitioning to the moderate stable 

aggression-high stable DPA class when compared to the low risk class. Thus, although 

children following the childhood low increasing aggression-moderate increasing rejection 

class experience the second highest levels of rejection at third grade, the timing of their 

exposure to rejection does not appear to confer risk for associating with deviant peers in 

adolescence.  
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Aim 4: Moderators of Continuity and Discontinuity of Risk Pathways 

 Consistent with hypotheses, increased contextual risk (high levels of poor parental 

monitoring, high levels of community violence exposure, and high levels of perceptions 

of neighborhood adversity) in sixth grade was associated with continuity along high risk 

adolescent pathways. Indeed, among youth following the highest risk childhood 

aggression-rejection pathway, high decreasing aggression-high stable rejection, less than 

5% transitioned to the low risk, low stable aggression-low stable DPA pathway when 

considering exposure to high levels of contextual risk, compared to about 25% who 

transitioned to the low risk pathway at exposure to average levels of contextual risk and 

70% who transitioned to the low risk pathway at low levels of exposure to contextual 

risk. Thus, among children following the highest risk childhood aggression-rejection 

trajectory, experiencing low levels of contextual risk was a protective factor and 

predicted discontinuity in risk pathways. 

 A similar pattern of effects on continuity/discontinuity was found among children 

following the second highest risk childhood aggression-rejection trajectory (low 

increasing aggression-moderate increasing rejection). Specifically, when these youth 

experienced high levels of poor parental monitoring, community violence exposure, or 

perceptions of neighborhood adversity, almost none transitioned to the low risk, low 

stable aggression-low stable DPA class (i.e., exhibited discontinuity of higher risk 

pathways). And although low levels of contextual risk did attenuate their persisting along 

higher risk adolescent trajectories, this was only true for about half the subgroup 

exhibiting low increasing aggression-moderate increasing rejection in childhood.  
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 Among the third highest risk childhood aggression-rejection trajectory class, 

moderate decreasing aggression-moderate decreasing rejection, a similar pattern of 

continuity/discontinuity of risk patterns was found. Namely, at average levels of 

contextual risk, just over 60% evidenced transition to the low risk, low stable aggression-

low stable DPA trajectory, and at low levels of contextual risk, about 75% transitioned to 

the low risk adolescent class. However, at high levels of contextual risk, over 50% of 

those following the moderate decreasing aggression-moderate decreasing rejection class 

demonstrated continuity along elevated risk pathways, with just over 30% transitioning to 

the highest risk, moderate stable aggression-high stable DPA pathway. Indeed at high 

levels of contextual risk, children following the moderate decreasing aggression-

moderate decreasing rejection class represented the largest proportion of children 

transitioning to the highest risk adolescent class.  

 It is notable that among youth progressing along the low risk, low stable 

aggression-low stable rejection pathway, contextual factors did not significantly impact 

continuity/discontinuity of risk pathways. Specifically, a similar proportion of the 

sample, about 80%, demonstrated continuity along low risk pathways in adolescence 

regardless of whether they were exposed to high, average, or low levels of contextual 

risk. However, a higher relative proportion transitioned into the highest risk, moderate 

stable aggression-high stable DPA class in adolescence versus the high decreasing 

aggression-low stable DPA class at high levels of contextual risk (about 18% versus 

about 7%).  

 These findings suggest that parental monitoring, community violence exposure, 

and perceptions of neighborhood adversity are important factors to consider when examining 

continuity and discontinuity of risk pathways across childhood and adolescence, and represent 



 
 

105 

 

potential intervention points. It is notable that these factors are particularly important and most 

dramatically shift transition probabilities among the highest risk childhood aggression-rejection 

classes.  

Strengths, Limitations, and Future Directions 

 Among the strengths of this study were the longitudinal data spanning early 

elementary school to late adolescence and the repeated measures at each time point. The 

prospective nature of the sample allowed for examination of patterns of co-occurring 

aggression and the developmentally relevant peer process and evaluating continuity 

versus discontinuity of risk processes. Using a person-centered analytical approach 

allowed for the identification of different classes of varying levels of risk on the basis of 

patterns of co-occurring aggression and rejection in childhood and aggression and DPA 

in adolescence. Finally, considering the role of contextual moderators on continuity 

versus discontinuity of risk pathways represented another strength of the current study. 

 Despite these strengths, the current study is limited by reliance on teacher report 

of aggressive and disruptive behavior. Although relying on teacher report of these 

behaviors in childhood is less of a concern, teachers are less privy to covert antisocial 

behaviors, which typically increase as youth transition into adolescence. As such, it is 

possible that a subset of youth who may primarily engage in covert antisocial activities 

during adolescence were missed using the current assessment strategies. Furthermore, 

peer rejection in childhood was indexed by teacher report, whereas “gold standard” 

measurement of peer status is based on the peer-nominated sociometric interview. It is 

possible that different patterns of co-occurring aggression-rejection may have been 

identified if peer reports of rejection had been used. Moreover, given that teachers 

reported on both aggressive, disruptive behavior and peer rejection during the same 
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developmental period, it is possible that the resulting parallel classes in childhood that 

pointed to a strong linear relation between aggression and peer rejection may have been 

impacted by elevated associations among variables due to mono-method, mono-rater 

biases. Future research could address these issues by using youth self-report of aggressive 

and antisocial behavior and peer reports of rejection to examine patterns of co-occurring 

conduct problems and peer processes. Additionally, DPA in this study was indexed solely 

by aggressive or antisocial activities and did not take into account peer deviance that may 

have been characterized by substance use. Developmentally typical increases in 

substance use across adolescence are expected (Moffitt, 1993); as such, future research 

should include measures of peer substance use when considering the negative effects of 

exposure to deviant peers.  

 Future research exploring potential predictors of class membership not only in the 

identified highest risk, high decreasing aggression-high stable rejection in childhood, but 

also the low increasing aggression-moderate increasing rejection class, may help to 

identify the highest risk children at school entry to receive targeted interventions. 

Predicting membership in the low increasing aggression-moderate increasing rejection 

class at school entry is particularly important as children in this subgroup exhibited levels 

of aggression and rejection comparable to the low risk class, low stable aggression-low 

stable rejection class in fall of first grade. However, a one-time assessment in first grade 

would miss identifying a subgroup of youth at heightened risk of following high risk 

aggression-DPA trajectories in adolescence. Individual temperamental and 

neuropsychological factors, as well as family factors, assessed prior to school entry that 

predict following patterns of low increasing aggression-moderate increasing rejection 
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would help to identify a group of children for early intervention whose aggressive 

behaviors at school entry are rated as relatively benign. Predictors such as parenting 

factors or self-regulation/temperamental factors may also shed light on helpful targets for 

intervention. Findings of these investigations would provide an important framework for 

etiological and intervention models for youth aggression and peer interactions.  

Clinical Implications 

 Findings from the present study have important implications for assessment, 

prevention, and intervention of conduct problems and problematic peer relations in 

children and adolescents. In terms of assessment, these findings suggest that assessing for 

conduct problems, peer rejection, and DPA at multiple time points, starting early in 

development, may be helpful in obtaining a more comprehensive conceptualization of the 

processes that may be underlying and maintaining problem behaviors, as well as aid in 

increasing specificity in identification of youth at-risk for progressing along high risk 

pathways. 

Findings also can inform prevention and intervention efforts by expanding focus 

of interventions to directly target improving parental monitoring and decreasing 

community violence exposure. For instance, prevention efforts may be well served by 

providing psychoeducation to all parents about the negative impact of these factors in maintaining 

and exacerbating problems with conduct problems and peer relations early in elementary school. 

Targeted parenting interventions can focus on improving parental monitoring and using 

behavioral reinforcement strategies with children who follow high risk childhood aggression-

rejection trajectories. Furthermore, prevention efforts with urban youth may be well served by 

increasing youth vigilance of surroundings or awareness of danger as a means of reducing their 

risk for exposure to community violence by helping them avoid involvement in violent activity. 



 
 

108 

 

Moreover, given the strong positive relation observed between conduct problems and peer 

rejection in childhood, schools may be well served by promoting positive social environments 

and classrooms with “zero tolerance” for bullying.  

In conclusion, a number of main findings emerged from the present study. First, 

distinct trajectories of co-occurring aggression and rejection childhood are differentially 

related to risk for aggression and DPA in adolescence. Second, there is evidence for 

significant levels of both continuity and discontinuity along pathways of varying levels of 

risk. Third, parental monitoring, community violence exposure, and neighborhood 

adversity exert significant impact on continuity along high risk pathways, as well as 

discontinuity from low risk pathways from childhood to adolescence. Fourth, effects of 

contextual factors are particularly salient for youth following the two highest risk 

childhood aggression-rejection trajectories. Future research could build on and extend 

these findings, which would have potential implications for reducing the costs and 

negative outcomes associated with continuity along high risk aggression pathways.  
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