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Summary

In the first part of the chapter, we review evidence derived from longitudinal one-child-per-family studies linking deviant peer affiliation (DPA) to children’s and adolescents’ aggressive/antisocial behavior. We conclude that DPA exerts a direct and likely causal role in the development of aggression, although it is not clear from these studies whether this influence is unconditional or whether it varies according to other personal or socio-environmental factors. In the second part, we review evidence regarding the role of DPA in the context of genetically controlled studies. We conclude that DPA exerts its influence on aggressive/antisocial behavior in an interactive fashion by facilitating the expression of a pre-existing personal disposition for these behaviors.  We present a number of possible explanatory mechanisms (e.g., deviancy training, modeling, coercion or social pressure). Finally, we propose ways to integrate peers in intervention programs, either by improving resistance skills or by capitalizing on the influence of non-aggressive peers.
Introduction
“Deviant peer affiliation (DPA) is one of the strongest predictors of adolescent problem behavior”. This sentence is the opening statement of virtually all empirical papers and review chapters examining the role of DPA in regard to the development of adolescent problem behavior, including aggression. Yet, the empirical evidence on which this statement rests comes mostly from one-child-per-family correlational studies, which are notoriously vulnerable to omitted third variables, including genetic influences. As shown by behavioral (i.e., quantitative) genetic studies, most aspects of human development such as aggression as well as many environmental factors, including DPA, are subject to genetic influences (Moffitt, 2005b). Ignoring this evidence may contribute to a biased view of the role of DPA. With these considerations in mind, the goal of this chapter is threefold: 1- To present evidence derived from longitudinal one-child-per-family studies linking DPA to children’s and adolescents’ aggressive behavior; 2- to examine the role of DPA in the context of genetically controlled studies, particularly twin studies, to see whether the evidence concords with longitudinal one-child-per-family studies; 3- to draw a number of implications for prevention and for future research. 
The chapter is focused on aggressive behavior, distinguishing whenever possible between different forms (i.e., physical vs. social aggression) or different functions (i.e., reactive vs. proactive aggression). With respect to form, physical aggression typically refers to behaviors such as hitting and fighting, whereas social aggression typically refers to behaviors such as socially excluding, maliciously gossiping, and withdrawing support. Function is often inferred from assumed intent. Proactive aggression is calculated aggression aimed at achieving a personal goal, and is not generally motivated by anger. In contrast, reactive aggression is impulsive and driven by some form of arousal (e.g., anger) associated with a factual or imagined threatening or unpleasant stimulus, with the implicit goal of harming its author or rebuffing the insult (for more details, see Vitaro & Brendgen, 2012). However, studies addressing broader measures of antisocial behaviors, externalizing problems, conduct disorders, or delinquency were also considered when relevant, because these global measures often include several aggression- or violence-related items. 
Part one: The role of DPA according to longitudinal one-child-per-family studies
Although generally rejected by conventional peers, many aggressive children and adolescents have friends, and most of them participate in cliques (Boivin & Vitaro, 1995; R. B. Cairns, Perrin, & Cairns, 1985). Importantly, however, aggressive youth affiliate with friends and clique members that are similar to themselves with respect to aggression (R. Cairns, Xie, & Leung, 1998; Hektner, August, & Realmuto, 2000). This tendency for aggressive children to associate with other aggressive peers is already present during the preschool years (Estell, Cairns, Farmer, & Cairns, 2002; Snyder et al., 2005). In consequence, the lingering question over the past five decades has been whether these affiliations matter.
Consequences of affiliating with aggressive-antisocial friends/peers
Despite some notable exceptions (Gottfredson & Hirschi, 1990), most researchers who have documented the association between DPA and increases in aggressive-antisocial behavior using a longitudinal one-child-per-family design concluded that DPA is an important source of influence 


(see reviews by Boivin, Vitaro, & Poulin, 2005; Dishion & Tipsord, 2011; Prinstein & Giletta, in press; Veenstra & Dijkstra, 2011) ADDIN EN.CITE . The only point of disagreement between scholars is whether this influence is unconditional (i.e., independent of participants characteristics) or conditional (i.e., dependent on participants’ characteristics). 
Theoretical models with respect to the role of DPA. Those who posit that deviant friends exert an unconditional influence on children’s or adolescents’ aggressive behavior, independent of participants’ characteristics, endorse the Causal model. The Causal model has also been referred to as the Social Facilitation, Peer Influence, Cultural Deviance, Differential Association, or Socialization model, depending on whether one reads the psychological, sociological, or criminological literature (Elliott, Huizinga, & Ageton, 1985; R. E. Johnson, Marcos, & Bahr, 1987; Sutherland, 1947). According to this model, both behaviors and attitudes favorable to aggression can be learned from association with deviant friends, a position that is congruent with social learning principles. Two versions of the Causal model are possible. According to one version, deviant peers are a necessary and sufficient starting point for aggressive behaviors to emerge, evolve or remain stable. In this version, deviant peers have a main effect on behavior. In the other version of the Causal model, affiliation with deviant peers is viewed as a mediator of the link between exposure to contexts such as coercive families (Kim, Hetherington, & Reiss, 1999), neighborhood disadvantage (Brody et al., 2001), or involvement with the criminal justice system (L. M. Johnson, Simons, & Conger, 2004) and an increase in antisocial behavior. In both cases, the effects of DPA are unconditional for all exposed participants.
There is strong evidence in support of the Causal model from studies using a one-child-per-family design. More specifically, DPA has been found to predict aggressive and antisocial behavior after controlling for the child’s aggressive behavior as well as related social experiences such as peer rejection and parent coercion 


(Patterson, Capaldi, & Bank, 1991; Thomas, Bierman, & Conduct Problems Prevention Research Group, 2006; Vitaro, Pedersen, & Brendgen, 2007) ADDIN EN.CITE . As already mentioned, this evidence not only applies to adolescents but also to children. To illustrate, Snyder et al. (2005) reported that association with deviant peers in kindergarten predicted growth in overt conduct problems (e.g., aggressiveness) as well as covert conduct problems (e.g., lying, stealing) on the playground and in the classroom during the following two years. Moreover, there is experimental evidence in support of the Causal model. For example, Leve and Chamberlain (2005) showed that aggregating delinquent adolescents in group care centers increased both their involvement with delinquent peers and their delinquent behaviors over the course of one year in comparison to a foster care alternative treatment. 
In contrast to the Causal model, to the Conditional model 


(also called the Enhancement or the Social Interactional model; Dishion, 1990; Lacourse, Nagin, Tremblay, Vitaro, & Claes, 2003) ADDIN EN.CITE  posits an interaction between personal attributes and friends’/peers’ deviancy in predicting later antisocial or aggressive behaviors. Hence, the link between DPA and aggression could be conditioned by personal or socio-environmental attributes (i.e., DPA as the moderated variable) or, alternatively, the link between personal or socio-environmental attributes and aggression could be conditioned by DPA (i.e., DPA as the moderator). 

There is evidence from one-child-per-family studies that DPA could play a moderating role. For example, affiliation with aggressive peers has been found to exacerbate the likelihood that low self-regulation leads to later delinquent behavior 


(Gardner, Dishion, & Connell, 2008) ADDIN EN.CITE . However, the number of studies that examined the DPA-as-moderator version of the Conditional model is scarce compared to the ample evidence in support of the view that peers are influential but not equally across participants (i.e., the DPA-as-moderated variable version of the Conditional model). The most common moderators of the link between DPA and increase or maintenance of aggressive behaviors revolve around personal characteristics. More specifically, child and adolescent behavior profile has been shown to play a moderating role, although it is not yet clear whether peer influence is strongest for the most aggressive-antisocial individuals 
 ADDIN EN.CITE 
(Mrug & Windle, 2009; Warren, Schoppelrey, Moberg, & McDonald, 2005)
 or the moderately aggressive-antisocial (Vitaro, Tremblay, Kerr, Pagani, & Bukowski, 1997). In turn, positive attitudes towards deviant norms or high levels of hostile attributional biases have been found to exacerbate adolescents’ susceptibility to negative peer influence 


(Molano, Jones, Brown, & Aber, 2013; Vitaro, Brendgen, & Tremblay, 2000) ADDIN EN.CITE . This may also be the case for high social anxiety and for low self-regulation 


(Gardner et al., 2008) ADDIN EN.CITE . Finally, susceptibility to peer influence, which may be measured directly through self-reports (Steinberg & Monahan, 2007) or through performance tasks 


(Allen, Porter, & McFarland, 2006; Prinstein, Brechwald, & Cohen, 2011) ADDIN EN.CITE  may also play a moderating role. 

Other personal characteristics such as sex can also moderate the effect of DPA, although findings are equivocal (see C. Müller & Minger, 2013). In some studies, both girls’ and boys’ antisocial behavior has been shown to be influenced by deviant peers (Laird, Jordan, Dodge, Pettit, & Bates, 2001; Urberg, Degirmencioglu, & Pilgrim, 1997). However, as suggested by Hartup (2005), girls may exert more influence over girls than over boys with respect to some forms of aggressive behavior that are normative for girls (i.e., relational aggression), whereas boys may influence other boys more than girls with respect to the use of aggressive behaviors that are more normative for boys (i.e., physical aggression). Age can also play an important role in determining the consequences of affiliation with or exposure to deviant peers. The popular view is that susceptibility to peer influence tends to peak in early to middle adolescence (C. Müller & Minger, 2013). However, as detailed later, there is contradictory evidence about the interaction between DPA and age. Biological changes, such as early physical maturation, can also exacerbate the link between exposure to deviant friends and later antisocial behavior, in addition to showing a main effect (Fergusson, Vitaro, Wanner, & Brendgen, 2007). 

At the socio-family level, insecure attachment to parents has been reported to moderate (i.e., exacerbate) the link between exposure to deviant friends and participants’ antisocial behaviors (Vitaro et al., 2000). Parental practices have also been found to play a moderating role. For example, Galambos, Barker, and Almeida (2003) found that parents’ behavioral control (i.e., regulation of the child’s behavior through firm and consistent discipline) mitigated the link between exposure to deviant friends and increases in externalizing problems during early adolescence. Conversely, Mrug and Windle 


(2009) ADDIN EN.CITE  found that harsh and inconsistent parenting exacerbated the link between peer deviancy and an increase in externalizing behaviors (i.e., delinquency and substance use) during early adolescence. In addition to parental practices, low SES, high socio-family adversity, and parents’ attitudes towards violence (i.e., support for fighting vs. support for non-violence) have also been shown to increase physical aggression as well as moderate the socialization of physical aggression by the peer group 


(Farrell, Henry, Mays, & Schoeny, 2011; Farrington & West, 1993) ADDIN EN.CITE . At the group level, child/adolescent social status has been found to play a moderating role. Studies that examined whether acceptance by conventional peers or popularity moderated the link between deviant friend involvement and delinquency found contradictory results. Using a peer acceptance measure (i.e., a preference-based measure derived from positive and negative nomination) collected during pre-adolescence, Fergusson et al. (2007) found no interaction between social acceptance and exposure to deviant friends in predicting aggressive behavior. In contrast, Allen, Porter, McFarland, Marsh, and McElhaney (2005) and Haynie (2001) found that individuals’ popularity (i.e., a reputation-based measure) exacerbated the link between affiliation with deviant friends and increased delinquency and drug use during adolescence. To complicate things further, Ellis and Zarbatany (2007) found that that individuals’ high centrality in the peer group (established using a social cognitive map procedure) magnified peer socialization of relational aggression and deviant behavior but not physical aggression. To explain these results, it has been suggested that some deviant behaviors (i.e., drug use, truancy), as well as relational aggression, become more accepted during adolescence and that popular adolescents are thus more likely to endorse such behaviors than others (Allen et al., 2005). However, violent behavior does not seem to be part of the behaviors that gain popularity with age, which, in addition to sample age and type of popularity measures used, may help explain the contradictory findings. Finally, self-perceived low peer acceptance has been found to exacerbate the influence of deviant peers on delinquent behaviors (i.e., weapon carrying and physical fighting) (Prinstein, Boergers, & Spirito, 2001). 
At the group level, peers’ social status has also been found to play a moderating role. In line with social learning theory, Cohen and Prinstein (2006) found that average status adolescents conformed more to peers’ aggression, both in terms of attitudes and actual behaviors, when the peers appeared to be high in social status. The moderating role of best friend’s social status within the peer group was also confirmed in another study 


(Nijhof, Scholte, Overbeek, & Engels, 2010) ADDIN EN.CITE . However, the direction of the moderating effect depended on the type of behavior and whether the associations between friend’s behavior and participants’ behavior were examined cross-sectionally or longitudinally. 

Finally, at the dyad level, features of friendship such as mutuality have also been found to play a moderating role. For example, Nijhof et al. 


(2010) ADDIN EN.CITE  found that having a reciprocal friend who committed property offenses increased adolescents’ risk of committing similar offenses, whereas adolescents with a unilaterally nominated friend showed a decreased risk over time. Reciprocity implies that participants nominate each other as best friends, whereas unilaterality implies that one participant nominates another as best friend while the other does not reciprocate. However, there is also evidence to the contrary. For example, Adams, Bukowski, and Bagwell (2005) reported more changes in a child’s level of aggression when the relationship with an aggressive friend was non-mutual than when it was mutual. Given that most mutual friends are initially more similar than desired unilateral friends, it is not totally surprising that unilateral friends may have more ‘influence’ than reciprocal friends. 
To summarize, a number of correlational studies support the Conditional model by showing that deviant peers exert influence, but that this influence is conditional on participants’ and peers’ personal, familial and social characteristics. Results from experimental studies also indicate that some participants are more affected by exposure to deviant peers than others. For instance, Prinstein et al. (2011) showed that changes in adolescents’ responses before and after exposure to a “chat room” experiment (i.e., reflecting peer influence susceptibility) moderated the association between best friend’s baseline deviant behavior and adolescents’ own deviant behavior 18 months later. 
Mechanisms that might help explain the influence of deviant friends/peers
If we assume that DPA actually plays an influential role in accordance with the Causal or the Conditional model, we need to understand the mechanisms through which deviant peer influence operates. Four possible mechanisms have been proposed.

Differential reinforcement through deviancy training. Positive verbal reinforcement by peers for deviant behaviors may be an important factor explaining peer influence. This process, labeled ‘deviancy training’ by Dishion and his colleagues (Dishion, Spracklen, Andrews, & Patterson, 1996), has received substantial empirical support. Specifically, deviant peers tend to reinforce (through laughter or positive non-verbal feedback) rule-breaking talk or deviant acts while ignoring or punishing normative behaviors. In turn, this differential reinforcement of deviant behaviors has been found to result in an increase in youngsters’ subsequent delinquent behavior and substance use (Dishion, Burraston, & Poulin, 2001; Poulin, Dishion, & Burraston, 2001). Snyder et al. (2005) has reported that deviancy training already occurs among kindergarten children. Specifically, engaging in deviant talk and imitative play of deviant behaviors with same-gender peers predicted an increase in overt and covert conduct problems on the playground, at school, and at home.
The degree of (dis)organization of adolescents’ interactions (i.e., entropy) can also play a role in moderating the impact of deviancy training. In the social relationship context, entropy is a measure of the degree of disorganization and lack of consistency in the series of interactions between two or more individuals. A high entropy score represents a disorganized, unfocused, and unpredictable pattern of interactions, whereas a low entropy score reflects the opposite pattern. Dishion, Nelson, Winter, and Bullock (2004) reported that, by age 14 years, antisocial dyads with well-organized interactions (i.e., low entropy) but high levels of deviant talk were most likely to manifest antisocial behaviors by early adulthood even after controlling for current and past delinquency. In other words, exclusive focus on rule-breaking behaviors exacerbated the risk for continued antisociality.
Coercion and conflict among friends. As already noted, aggressive children have been found to be bossier with their friends and more frequently involved in coercive and conflictual exchanges than non-aggressive children (Deptula & Cohen, 2004; Dishion, Andrews, & Crosby, 1995). It is possible that this pattern of negative interactions among aggressive friends directly influence their problem behaviors through a coercive interactional process similar to the one identified by Patterson and colleagues in regard to parent-child interactions (Patterson, Littman, & Bricker, 1967). In line with this notion, some studies showed that conflict with a best friend predicted an increase in aggression beyond what is already predicted by peer rejection and best friend’s aggressiveness (Kupersmidt, Burchinal, & Patterson, 1995; Vitaro et al., 2011). Analyses at the micro-social level similar to those used by Dishion and his collaborators to uncover the process of deviancy training are needed to confirm this coercive process.
Peer pressure to conform to norm breaking behavior. There is evidence that pressure to conform to norm-breaking behaviors may serve as a mechanism for deviancy training in the friendships or cliques of aggressive children. For example, Bagwell and Coie (2004) reported that 10-year old aggressive boys and their friends manifested more enticement for rule violations in situations that provided opportunities for rule-breaking behavior than non-aggressive boys and their friends. As expected, aggressive boys and their friends also engaged in more rule-breaking behavior than did non-aggressive boys and their friends. Interestingly, however, non-aggressive dyads also engaged in what Bagwell and Coie (2004) called “temptation talk” (i.e., exploration of potential rule violations), but they seldom escalated from temptation talk to actual norm-breaking behaviors. As suggested by Bagwell and Coie (2004), temptation talk is a salient developmental process within friendships during late childhood and early adolescence, as it serves as a way for children to explore limits for behavior (i.e., norms) within the peer group. Temptation talk is not coercive, but the resulting peer enticements may provide the needed push for action in dyads where the children are prone to antisocial behaviors.
Modeling. Modeling of rule-breaking or aggressive behaviors may also partly explain how deviant peers support the maintenance or escalation of aggressive-antisocial acts (Cohen & Prinstein, 2006). Modeling need not be direct, however. As suggested by Jussim and Osgood (1989), group norms that are favorable to deviant behavior may be sufficient to encourage some youth to display behaviors compatible with these perceived norms. The indirect modeling effect resulting from perceived group norms is facilitated when members of the group are positively reinforced for displaying behaviors that are in line with these norms. 

Part two: The role of deviant peers/friends according to genetically informed/controlled studies

Both the Causal and the Conditional model posit an active, likely causal, role for DPA. However, these models have been tested mostly using one-child-per-family designs. This is particularly true when friends are the independent factor, since it is not possible to experimentally manipulate friends’ identity or characteristics. As already indicated, one-child-per-family designs are notoriously vulnerable to omitted third variables, including genetic influences. Not taking genetic influences into account may seriously bias the role of DPA. 
It is well established from behavioral genetic studies that between 40 and 60% of the variance of aggressive behavior is influenced by genetic factors; the remaining variation is influenced by non-shared and, to a much lesser degree, by shared environmental factors 
 ADDIN EN.CITE 
(Harris, 1995; Moffitt, 2005a; Rhee & Waldman, 2002; Tuvblad & Baker, 2011; Viding, Larsson, & Jones, 2008)
. Several behavioral genetic studies have also found significant genetic influences on youngsters’ propensity to affiliate with antisocial or aggressive peers 


(Baker & Daniels, 1990; Beaver, DeLisi, Wright, & Vaughn, 2009; Beaver, Shutt, et al., 2009; Button et al., 2007; Cleveland, Wiebe, & Rowe, 2005; Kendler, Jacobson, Myers, & Eaves, 2008; Manke, McGuire, Reiss, Hetherington, & Plomin, 1995; Rose, 2002; Rowe & Osgood, 1984; Tarantino et al., 2014) ADDIN EN.CITE . In these studies, between 20 and 40% of the variance in DPA is explained by genetic factors. Moreover, there is evidence from behavioral genetic studies that the role played by genetic factors in explaining friends’ aggression/antisociality steadily increases from middle childhood to late adolescence. Specifically, Kendler and his colleagues 


(Kendler et al., 2007) ADDIN EN.CITE  found that genetic effects on friends’ aggressive and general antisocial behavior (measured as the proportion of respondents’ friends who engaged in specific aggressive or antisocial behaviors) increased substantially and steadily across five age periods: 8-11, 12-14, 15-17, 18-21, and 22-25. Prospective genetically-informed studies concur with this view. To illustrate, van Lier and colleagues used data from the Quebec Newborn Twin Study (QNTS) to show that twins’ genetic make-up explained only a small portion of their friends’ aggression, with the remaining variance entirely explained by non-shared environmental effects. A similar lack of genetic effects on friends’ aggression was also found in a follow-up study with the QNTS sample in grade 1 (Brendgen et al., 2008). Using the same sample and similar measures - but in contrast to previous results at younger ages - genetic influences on friends’ aggression were found at ages 10 and 13 (Vitaro et al., 2016). SEE ALSO TARANTINO ET AL., 2014. In sum, friends’ aggression seems to be partly driven by one’s genetic make-up during adolescence but not yet during childhood, when it is a more or less random event, possibly resulting from proximity or other non-personal factors.

Such a phenomenon, where environmental experiences such as DPA are influenced by individuals’ genetic disposition for certain traits or behaviors, is called gene–environment correlation, or rGE. Three types of rGE have been described (Plomin, DeFries, & Loehlin, 1977): (1) passive rGE (children and parents share genes that put the child at risk for aggression and predispose the parents to select environments where exposure to deviant peers is more likely), (2) active rGE (also called selective; e.g., when children with a genetic risk for aggression seek out and actively select friends that match their behavioral profile), and (3) evocative rGE (also called reactive; e.g., when children with a genetic risk for aggression attract deviant peers or repulse non-deviant peers).
Testing the role of DPA while accounting for rGE
The findings of genetic influence on friends’ aggression during adolescence suggest that the role of DPA may have been overestimated in the past and may not hold once rGE is taken into account. This question was addressed in twin studies that explored the role of friends’ aggression or antisocial behavior, while controlling for possible rGE through the use of the MZ-difference method. Since MZ twins share 100% of their genes (and the same family environment when raised together), the MZ-difference method affords a unique opportunity to examine associations between variables such as individuals’ own and their friends’ aggression, while controlling for family-wide (including genetic) influences on these variables. This is achieved by correlating within-pair differences in friends’ aggression with later within-pair differences in twins’ aggression, while controlling for baseline differences in aggression and differences in other types of relevant non-shared environmental experiences (see Vitaro, Brendgen, & Arseneault, 2009, for a full description of the method).
Studies that used the MZ-difference method with early or mid-adolescent samples found that within-pair differences in friends’ aggression or antisocial behavior were unrelated to changes in within-pair differences in twins’ aggressive or antisocial behavior 
 ADDIN EN.CITE 
(Beaver, 2008; Farrington, 1995; Feinberg & Shapiro, 2003; Hou et al., 2013; Vitaro et al., 2016)
. In contrast, Vitaro et al. (2011) found that within-pair differences in friends’ aggression at age 6 years predicted an increase in within-pair differences in twins’ physical aggression from age 6 to age 7 years, while controlling for possible confounders such as within-pair differences in peer rejection and coercive parenting. The tentative conclusion based on these studies is that friends’ aggression contributes to the development of aggressive behavior in childhood, possibly because there are no rGE processes involved yet, but not in adolescence once rGE processes are active and controlled for analytically. In other words, the Causal model does not seem to apply to adolescents, but maybe the Conditional model does.
Testing the role of DPA while considering GxE
Even if DPA does not exert a main effect during adolescence once rGE is controlled for, it may nevertheless exert its influence on aggression in an interactive fashion, as proposed by the DPA-as-moderator version of the Conditional model. In the context of genetically informed studies, this would be observed when an individual’s genetic liability is expressed differently depending on a given environment (i.e., DPA). Such a moderation effect refers to a mechanism known as a gene-environment interaction (GxE). GxE may arise through two types of processes (Brendgen, 2012): (1) Peer experiences may exacerbate the expression of a genetic liability for aggression according to a diathesis-stress model; in this case, a liability for aggressive behavior would be expressed only, or more so, when children affiliate with peers who are aggressive. This process is also known as a contextual triggering process or a facilitation process (Shanahan & Hofer, 2005); (2) In contrast, the bio-ecological model 


(also known as a social control process, which is similar to a bioecological model; Bronfenbrenner & Ceci, 1994; Rutter, Moffitt, & Caspi, 2006; Shanahan & Hofer, 2005) ADDIN EN.CITE  describes patterns whereby inter-individual differences in genetic risk for aggression only explains inter-individual differences in aggressive behavior in the absence of risky environments such as aggressive peers. However, when environmental risk is high (i.e., a strong concentration of aggressive peers), even individuals without a genetic risk may resort to aggression. So far, support for a moderating role of aggressive friends regarding genetic influences on physical aggression is in line with the diathesis-stress model. For example, a study using the QNTS twin sample found that six-year old children were most likely to display high levels of aggression if they were at high genetic risk for such behavior and were also exposed to highly aggressive friends (van Lier, Wanner, & Vitaro, 2007). A follow-up study conducted with data collected in grade 1 (Brendgen et al., 2008) revealed that this GxE may only hold for the link between friends’ and children’s physical aggression, but not for social aggression. 
Studies examining whether DPA interacts with genetic dispositions in predicting aggression during adolescence are rare. However, there is evidence of GxE in reference to related constructs such as substance use. For example, Harden, Hill, Turkheimer, and Emery (2008) found that adolescents with a stronger genetic propensity for substance use (i.e., drinking and smoking) were more likely than others to have substance-using friends (reflecting rGE). Moreover, adolescents with a higher genetic liability drank and smoked even more if their friends did as well (reflecting GxE). Using data from the same sample, Guo, Elder, Cai, and Hamilton 


(2009) ADDIN EN.CITE  reported a similar GxE specifically with respect to friends’ and adolescents’ own alcohol use. So far, all evidence from genetically-informed studies uniformly suggests that DPA exerts its influence on aggressive/antisocial behavior not so much directly, but rather in an interactive fashion by facilitating the expression of a pre-existing personal disposition for these behaviors. These results are in line with the Conditional model. Moreover, this interactive effect seems to occur both during childhood and during adolescence, although a main effect of DPA is also possible during childhood (in accordance to the Causal model). As a conditional or unconditional source of influence or as a conditioner of individuals’ genetic liability towards aggression, DPA represents an important target for preventive interventions because it has important consequences in all cases. 
Part three: The role of peers in the context of prevention programs 

Preventing DPA
The best way to prevent DPA from exerting a main or a moderating effect is to prevent its occurrence by targeting relevant and modifiable risk factors such as early aggression, peer rejection, and parental monitoring. For example, by improving socio-cognitive skills and parenting through a 2-year prevention program, it was possible to reduce disruptive boys’ tendency to affiliate with each other, leading to fewer delinquent and criminal behaviors than in the control group (Vitaro, Barker, Brendgen, & Tremblay, 2012; Vitaro, Brendgen, & Tremblay, 2001). The program, known as the Montreal Experimental Longitudinal prevention program, included a home-based parent training component and a school-based social-cognitive skills training component. Notably, the social-cognitive component was delivered at school in a small group format that included one or two target boys and 3 or 4 prosocial peers. 
Early Risers, a multi-component prevention program for aggressive children, is another example of a multi-component prevention program that manipulates children’s behavior, parental discipline and children’s peer relationships, all known risk factors for DPA. More specifically, Early Risers includes a child social skills group training program, a parent education and skills training program, a teacher behavior management program, and a student mentoring program focused on academic learning. The program also included a “buddy system”, in which aggressive children are paired with a non-aggressive peer for various activities during a 6-week summer camp. Using a RTC design, it was shown that participation in the Early Risers program significantly improved the quality of aggressive children’s peer relations: they were more positively perceived by their peers, chose friends with lower aggression, and reported better quality friendships (August, Egan, Realmuto, & Hektner, 2003). An extended version of Early Risers spanning over 3 intensive program years plus 2 booster program years significantly reduced symptoms of conduct disorder, oppositional defiant disorder, and major depressive disorder in participants by mid-adolescence compared to controls (August, Bloomquist, Realmuto, & Hektner, 2007). These effects were mediated by increased social skills and parental discipline effectiveness by the end of the three intensive program years (i.e., in grade 3) 


(Hektner, August, Bloomquist, Lee, & Klimes-Dougan, 2014) ADDIN EN.CITE . 

Finally, in two randomized trials, Chamberlain and her colleagues showed that by training foster parents to prevent at-risk adolescents from interacting with deviant peers through close monitoring, violent delinquency could be reduced significantly 


(Chamberlain & Reid, 1998; Eddy, Whaley, & Chamberlain, 2004) ADDIN EN.CITE .

Capitalizing on non-aggressive peers

Unfortunately, it is not always possible to prevent at-risk children and adolescents from affiliating with each other. For this reason, other authors used conventional/non-aggressive peers to try to counteract the (conditional or unconditional) effects of DPA. To illustrate, Feldman (1992) randomly assigned delinquent and non-delinquent adolescent boys to one of three types of peer groups for a 24-session intervention program: (1) a peer group including only delinquent boys, (2) a peer group including only non-delinquent boys, or (3) a peer group including one or two delinquent boys but a majority of non-delinquent boys (i.e., the mixed group). In addition, group composition was crossed with two other experimentally manipulated factors: (1) group leaders’ experience (experienced, inexperienced), and (2) type of intervention program (traditional social work, behavioral, minimal sensitization-control). Delinquent participants in the mixed group became less antisocial (according to self-ratings) compared to the delinquent boys in the all-delinquent groups, especially when led by experienced group leaders and exposed to the behavioral version of the program. Notably, the non-delinquent boys in the mixed groups did not seem adversely affected by their exposure to a few delinquent peers. Although compelling regarding the causal role of peers, these results are more suggestive than conclusive because a number of other outcomes, including self-reported aggression, were not in favor of the mixed group. Mathys, Hyde, Shaw, and Born 


(2013) ADDIN EN.CITE  used a similar design to examine the effect of group composition on adolescents’ deviancy training. Delinquent and non-delinquent adolescents aged 15 to 18 years were randomly assigned to one of three types of groups: (1) all-delinquent groups, (2) all non-delinquent groups, or (3) mixed groups. However, contrary to Feldman (1992) who used large groups of 10 to 15 participants and a ratio of one delinquent participant to eight non-delinquent participants in the mixed group, Mathys et al. used a small group format of three to four participants per group and a ratio of 1:1 in the mixed group. Interactions among group members were videotaped during three sessions and topics of discussion and group reactions were coded. As expected, level of deviant talk and group reinforcement were lower in the mixed groups than in the all-delinquent groups. Together, these experimental studies demonstrate the power of the peer group in altering individuals’ behavior. This power could be harvested in naturalistic settings through exposure of aggressive children to groups that manifest unfavorable norms towards aggression.
The power of group norms

Two types of norms have been discussed that may influence an individual’s behavior. Descriptive norms refer to how most group members behave. They are typically operationalized based on the overall prevalence (i.e., the mean level) of a behavior in a given group. In contrast, injunctive norms refer to what group members are expected to do, irrespective of the prevalence of this behavior, and are operationalized based on the group’s level of approval or disapproval of the behavior. Some studies found that descriptive norms in the clique context (i.e., clique’s average level of disruptiveness) plays an additive role with respect to an increase in participants’ antisocial behavior, independent of best friends’ level of disruptiveness (Witvliet, van Lier, Brendgen, Koot, & Vitaro, 2010). Other studies found that both descriptive and injunctive norms at the classroom or the school level predict changes in participants’ aggression or condition its stability over time 
 ADDIN EN.CITE 
(e.g., Henry et al., 2000; Mercer, McMillen, & DeRosier, 2009; C. M. Müller, Hofmann, Fleischli, & Studer, 2015; Rodkin, Farmer, Pearl, & Van Acker, 2006; Thomas, Bierman, Powers, & Conduct Problems Prevention Research Group, 2011)
. Descriptive peer group norms in reference to relational aggression specifically predicted changes in dating violence during adolescence 


(Ellis, Chung-Hall, & Dumas, 2013) ADDIN EN.CITE . However, according to one study investigating the unique effects of descriptive versus injunctive norms on aggressive antisocial behavior, it is not so much the descriptive peer group norms but rather the injunctive norms that predict children’s aggressive behavior or moderate the temporal stability of such behavior (Henry et al., 2000).
Genetically-informed studies confirmed the power of injunctive norms by showing that they moderate the expression of a child’s genetic disposition for aggression (i.e., another example of a GxE process). Brendgen, Girard, Vitaro, Dionne, and Boivin (2013) found that favorable injunctive norms in their grade 1 classroom fostered the expression of individuals’ genetic liability for physical aggression. In a follow-up study using the same sample when children were 10 years old, Vitaro et al. (2015) also found that injunctive classroom norms moderated the expression of individuals’ genetic liability for antisocial behavior (i.e., a composite of aggressive and non-aggressive antisocial behaviors). This GxE was not in line with a diathesis-stress process, however, but rather with a suppression effect. Specifically, genetic influences played a strong role in explaining interindividual differences in antisocial behavior when peer group norms were highly unfavorable toward such behavior. In contrast, the explanatory effect of genetic factors was much weaker when peer group norms were highly favorable toward such behavior.
The above results suggest that behavioral norms in children’s peer group could be used for prevention or intervention purposes, provided they can be changed. Group norms may be changed by universal programs that target the whole classroom or the whole school. It is not possible to review each program in detail, but such programs exist and they have produced positive findings. Examples include the PATHS Curriculum to teach young children personal and interpersonal abilities (Greenberg, Kusche, Cook, & Quamma, 1995), the Good Behavior Game to manage classroom behavior problems through the use of group contingencies 


(Petras et al., 2008) ADDIN EN.CITE , or anti-bullying campaigns that establish anti-bullying policies at the school- or the district level, raise public awareness about bullying and define roles and responsibilities for teachers, students, and parents 
 ADDIN EN.CITE 
(Olweus, 1994; Salmivalli, Kärnä, & Poskiparta, 2011)
. 
If injunctive norms cannot be changed, they can still be put to good use by exposing aggressive children to peer groups where norms are ‘naturally’ unfavorable to aggression. This strategy is another way to harvest the power of non-deviant peers. This strategy, however, needs to be complemented by other strategies to prevent rejection of aggressive children by normative peers, which could otherwise itself foster an increase in aggression.
Improving resistance skills and friendship quality
Despite all efforts, it is not always possible to avoid or deflect DPA and it is not always possible to expose at-risk children to normative peers. In that case, it may nonetheless be feasible to improve children’s and adolescents’ resistance skills to deviant peer influence. This can be achieved by specifically training resistance skills in a way similar to what is done in substance use prevention programs 


(Botvin, Griffin, & Nichols, 2006; Donaldson, Graham, Piccinin, & Hansen, 1995) ADDIN EN.CITE . It may also not always be possible - or even desirable - to prevent or break-up friendships with aggressive peers. Although aggressive friends may exert negative influence on both externalizing and internalizing problems, partly because friendships among aggressive children are usually poor in quality (Marcus, 1996; Poulin, Dishion, & Haas, 1999), it is worth mentioning that friendlessness is also related to internalizing problems (Brendgen, Vitaro, & Bukowski, 2000a). It may prove worthwhile instead to improve the quality of friendships among aggressive children. First evidence in support of this strategy comes from correlational studies showing that good quality friendships predict a decrease in children’s aggression, even for children who affiliate with aggressive peers 


(Engle, McElwain, & Lasky, 2011; Salvas et al., 2014; Salvas et al., 2011) ADDIN EN.CITE . The second line of evidence comes from an experimental study that aimed to improve the quality of the relationship between aggressive children and their friends. The findings indicate that the dyadic friendship quality intervention decreased children’s physical aggression by improving the quality of one friendship feature, namely, conflict resolution (Salvas, Vitaro, Brendgen, & Cantin, in press).
Conclusion
Findings from one-child-per-family studies and experimental studies support the notion of an unconditional or a conditional effect of DPA. Twin studies also support the notion of an unconditional effect of DPA, but during childhood only when rGE is not yet in place. Twin studies also support the notion of DPA as a moderator of an individual’s genetic liability towards aggression. In sum, the bulk of the evidence supports the Conditional model, with DPA either as the moderated factor or the moderator. Despite our focus on deviant friends and their possible adverse effects, it is important to remember that having friends and being part of a peer group can have a very positive impact on children’s social and emotional development (Bukowski, Newcomb, & Hartup, 1996; Sullivan, 1953). Again, this effect may operate either through main effects or by moderating individuals’ genetic dispositions in a positive way. Youngsters with deviant friends, however, risk being deprived of these important benefits and, in addition, risk the aggravation of their externalizing problems. Continued research on the predictors and consequences of DPA, as well as on the underlying mechanisms and the best strategies for preventing or reducing its impact is essential if we want all youngsters to enjoy the positive sides of peer relations.

References
Adams, R. E., Bukowski, W. M., & Bagwell, C. (2005). Stability of aggression during early adolescence as moderated by reciprocated friendship status and friend's aggression. International Journal of Behavioral Development, 29(2), 139-145. 

Allen, J. P., Porter, M. R., & McFarland, F. C. (2006). Leaders and followers in adolescent close friendships: Susceptibility to peer influence as a predictor of risky behavior, friendship instability, and depression. Development and Psychopathology, 18(1), 155-172. doi:10.1017/s0954579406060093

Allen, J. P., Porter, M. R., McFarland, F. C., Marsh, P., & McElhaney, K. B. (2005). The two faces of adolescents' success with peers: Adolescent popularity, social adaptation, and deviant behavior. Child Development, 76(3), 747-760. 

August, G. J., Bloomquist, M. L., Realmuto, G. M., & Hektner, J. M. (2007). The Early Risers “Skills for Success” program: A targeted intervention for preventing conduct problems and substance abuse in aggressive elementary school children. In P. Tolan, J. Szapocznik, & S. Sambrano (Eds.), Preventing youth substance abuse: Science-based programs for children and adolescents (pp. 137-158). Washington, DC: American Psychological Association.

August, G. J., Egan, E. A., Realmuto, G. M., & Hektner, J. M. (2003). Four years of the early risers early-age-targeted preventive intervention: Effects on aggressive children’s peer relations. Behavior Therapy, 34, 453-470. 

Bagwell, C. L., & Coie, J. D. (2004). The best friendships of aggressive boys: Relationship quality, conflict management, and rule-breaking behavior. Journal of Experimental Child Psychology, 88, 5-24. 

Baker, L. A., & Daniels, D. (1990). Nonshared environmental-influences and personality-differences in adult twins. Journal of Personality and Social Psychology, 58(1), 103-110. doi:10.1037//0022-3514.58.1.103

Beaver, K. M. (2008). Nonshared environmental influences on adolescent delinquent involvement and adult criminal behavior. Criminology, 46(2), 341-369. 

Beaver, K. M., DeLisi, M., Wright, J. P., & Vaughn, M. G. (2009). Gene-environment interplay and delinquent involvement evidence of direct, indirect, and interactive effects. Journal of Adolescent Research, 24(2), 147-168. doi:10.1177/0743558408329952

Beaver, K. M., Shutt, J. E., Boutwell, B. B., Ratchford, M., Roberts, K., & Barnes, J. C. (2009). Genetic and environmental influences on levels of self-control and delinquent peer affiliation. Criminal Justice and Behavior, 36(1), 41-60. doi:10.1177/0093854808326992

Boivin, M., & Vitaro, F. (1995). The impact of peer relationships on aggression in childhood: Inhibition through coercion or promotion through peer support. In J. McCord (Ed.), Coercion and punishment in long-term perspectives (pp. 183-197). New York, NY: Cambridge University Press.

Boivin, M., Vitaro, F., & Poulin, F. (2005). Peer relationships and the development of aggressive behavior in early childhood. In R. E. Tremblay, W. W. Hartup, & J. Archer (Eds.), Developmental origins of aggression (pp. 376-397). New York, NY: Guilford Press.

Botvin, G. J., Griffin, K. W., & Nichols, T. D. (2006). Preventing youth violence and delinquency through a universal school-based prevention approach. Prevention Science, 7(4), 403-408. doi:10.1007/s11121-006-0057-y

Brendgen, M. (2012). Genetics and peer relations: A review. Journal of Research on Adolescence, 22(3), 419-437. doi:10.1111/j.1532-7795.2012.00798.x

Brendgen, M., Boivin, M., Vitaro, F., Bukowski, W. M., Dionne, G., Tremblay, R. E., & Pérusse, D. (2008). Linkages between children's and their friends' social and physical aggression: Evidence for a gene-environment interaction. Child Development, 79(1), 13-29. 

Brendgen, M., Girard, A., Vitaro, F., Dionne, G., & Boivin, M. (2013). Do peer group norms moderate the expression of genetic risk for aggression? Journal of Criminal Justice, 41(5), 324-330. 

Brendgen, M., Vitaro, F., & Bukowski, W. M. (2000a). Deviant friends and early adolescents' emotional and behavioral adjustment. Journal of Research on Adolescence, 10(2), 173-189. 

Brody, G. H., Ge, X., Conger, R. D., Gibbons, F. X., Murry, V. M., Gerrard, M., & Simons, R. L. (2001). The influence of neighborhood disadvantage, collective socialization, and parenting on African American children's affiliation with deviant peers. Child Development, 72(4), 1231-1246. 

Bronfenbrenner, U., & Ceci, S. J. (1994). Nature-nurture reconceptualized in developmental perspective - A bioecological model. Psychological Review, 101(4), 568-586. doi:10.1037/0033-295x.101.4.568

Bukowski, W. M., Newcomb, A. F., & Hartup, W. W. (1996). The company they keep: Friendship in childhood and adolescence. Cambridge: Cambridge University Press.

Button, T. M. M., Corley, R. P., Rhee, S. H., Hewitt, J. K., Young, S. E., & Stallings, M. C. (2007). Delinquent peer affiliation and conduct problems: A twin study. Journal of Abnormal Psychology, 116(3), 554-564. doi:10.1037/0021-843X.116.3.554

Cairns, R., Xie, H., & Leung, M. (1998). The popularity of friendship and the neglect of social networks: Toward a new balance. In W. M. Bukowski & A. H. Cillessen (Eds.), Sociometry then and now: Building on six decades of measuring children's experiences with the paper group: No. 80. New directions for child development (pp. 5-24). San Francisco, CA: Jossey-Bass.

Cairns, R. B., Perrin, J. E., & Cairns, B. D. (1985). Social structure and social cognition in early adolescence: Affiliative patterns. Journal of Early Adolescence, 5, 339-355. 

Chamberlain, P., & Reid, J. B. (1998). Comparison of two community alternative to incarceration for chronic juvenile offenders. Journal of Consulting and Clinical Psychology, 66, 624-633. 

Cleveland, H. H., Wiebe, R. P., & Rowe, D. C. (2005). Sources of exposure to smoking and drinking friends among adolescents: A nehavioral-genetic evaluation. Journal of Genetic Psychology, 166(2), 153-169. 

Cohen, G. L., & Prinstein, M. J. (2006). Peer contagion of aggression and health risk behavior among adolescent males: An experimental investigation of effects on public conduct and private attitudes. Child Development, 77(4), 967-983. 

Deptula, D. P., & Cohen, R. (2004). Aggressive, rejected, and delinquent children and adolescents: A comparison of their friendships. Aggression and Violent Behavior, 9, 75-104. 

Dishion, T. J. (1990). Peer context of troublesome behavior in children and adolescents. In P. Leone (Ed.), Understanding troubled and troublesome youth (pp. 128-153). Beverly Hills, CA: Sage.

Dishion, T. J., Andrews, D. W., & Crosby, L. (1995). Antisocial boys and their friends in early adolescence: Relationship characteristics, quality, and interactional processes. Child Development, 66(1), 139-151. 

Dishion, T. J., Burraston, B., & Poulin, F. (2001). Peer group dynamics associated with iatrogenic effects in group interventions with high-risk young adolescents. In C. Erdley & D. W. Nangle (Eds.), New directions in child development: The role of friendship in psychological adjustment (pp. 79-92). San Francisco, CA: Jossey-Bass.

Dishion, T. J., Nelson, S. E., Winter, C. E., & Bullock, B. M. (2004). Adolescent friendship as a dynamic system: Entropy and deviance in the etiology and course of male antisocial behavior. Journal of Abnormal Child Psychology, 32(6), 651-663. 

Dishion, T. J., Spracklen, K. M., Andrews, D. W., & Patterson, G. R. (1996). Deviancy training in male adolescent friendships. Behavior Therapy, 27, 373-390. 

Dishion, T. J., & Tipsord, J. M. (2011). Peer Contagion in Child and Adolescent Social and Emotional Development. Annual Review of Psychology, 62, 189-214. doi:10.1146/annurev.psych.093008.100412

Donaldson, S. I., Graham, J. W., Piccinin, A. M., & Hansen, W. B. (1995). Resistance-skills training and onset of alcohol use: Evidence for beneficial and potentially harmful effects in public schools and in private Catholic schools. Health Psychology, 14(4), 291-300. doi:10.1037/0278-6133.14.4.291

Eddy, J. M., Whaley, R. B., & Chamberlain, P. (2004). The prevention of violent behavior by chronic and serious male juvenile offenders: A 2-year follow-up of a randomized clinical trial. Journal of Emotional and Behavioral Disorders, 12(1), 2-8. doi:10.1177/10634266040120010101

Elliott, D. S., Huizinga, D., & Ageton, S. S. (1985). Explaining delinquency and drug use. Beverly Hills, CA: Sage.

Ellis, W. E., Chung-Hall, J., & Dumas, T. M. (2013). The role of peer group aggression in predicting adolescent dating violence and relationship quality. Journal of Youth and Adolescence, 42(4), 487-499. doi:10.1007/s10964-012-9797-0

Ellis, W. E., & Zarbatany, L. (2007). Peer group status as a moderator of group influence on children's deviant, aggressive, and prosocial behavior. Child Development, 78(4), 1240-1254. doi:10.1111/j.1467-8624.2007.01063.x

Engle, J. M., McElwain, N. L., & Lasky, N. (2011). Presence and quality of kindergarten children's friendships: Concurrent and longitudinal associations with child adjustment in the early school years. Infant and Child Development, 20(4), 365-386. doi:10.1002/icd.706

Estell, D. B., Cairns, R. B., Farmer, T. W., & Cairns, B. D. (2002). Aggression in inner-city early elementary classroom: Individual and peer-group configurations. Merrill-Palmer Quarterly, 48(1), 52-76. 

Farrell, A. D., Henry, D. B., Mays, S. A., & Schoeny, M. E. (2011). Parents as moderators of the impact of school norms and peer influences on aggression in middle school students. Child Development, 82(1), 146-161. doi:10.1111/j.1467-8624.2010.01546.x

Farrington, D. P. (1995). The Twelfth Jack Tizard Memorial Lecture: The development of offending and antisocial behaviour from childhood: Key findings from the Cambridge Study in Delinquent Development Journal of Child Psychology and Psychiatry and Allied Disciplines, 36(6), 929-964. doi:10.1111/j.1469-7610.1995.tb01342.x

Farrington, D. P., & West, D. J. (1993). Criminal, penal and life histories of chronic offenders: Risk and protective factors and early identification. Criminal Behavior and Mental Health, 3, 492-523. 

Feinberg, A. B., & Shapiro, E. S. (2003). Accuracy of teacher judgments in predicting oral reading fluency. School Psychology Quarterly, 18(1), 52-65. doi:10.1521/scpq.18.1.52.20876

Feldman, R. A. (1992). The St. Louis experiment: Effective treatment of antisocial youths in prosocial peer groups. In J. McCord & R. E. Tremblay (Eds.), Preventing antisocial behavior: Interventions from birth to adolescents (pp. 233-252). New York, NY: Guilford Press.

Fergusson, D. M., Vitaro, F., Wanner, B., & Brendgen, M. (2007). Protective and compensatory factors mitigating the influence of deviant friends on delinquent behaviours during early adolescence. Journal of Adolescence, 30(1), 33-50. 

Galambos, N. L., Barker, E. T., & Almeida, D. M. (2003). Parents do matter: Trajectories of change in externalizing and internalizing problems in early adolescence. Child Development, 74, 578-594. 

Gardner, T. W., Dishion, T. J., & Connell, A. M. (2008). Adolescent self-regulation as resilience: Resistance to antisocial behavior within the deviant peer context. Journal of Abnormal Child Psychology, 36(2), 273-284. doi:10.1007/s10802-007-9176-6

Gottfredson, M. R., & Hirschi, T. (1990). A general theory of crime. Stanford, CA: Stanford University Press.

Greenberg, M. T., Kusche, C. A., Cook, E. T., & Quamma, J. P. (1995). Promoting emotional competence in school-aged children: The effects of the paths curriculum. Development and Psychopathology, 7(1), 117-136. 

Guo, G., Elder, G. H., Cai, T. J., & Hamilton, N. (2009). Gene-environment interactions: Peers' alcohol use moderates genetic contribution to adolescent drinking behavior. Social Science Research, 38(1), 213-224. doi:10.1016/j.ssresearch.2008.04.002

Harden, K. P., Hill, J. E., Turkheimer, E., & Emery, R. E. (2008). Gene-environment correlation and interaction in peer effects on adolescent alcohol and tobacco use. Behavior Genetics, 38(4), 339-347. doi:10.1007/s10519-008-9202-7

Harris, J. R. (1995). Where is the child's environment: A group socialization theory of development. Psychological Review, 102(3), 458-489. 

Hartup, W. W. (2005). Peer interaction: What causes what? Journal of Abnormal Child Psychology, 33(3), 387-394. 

Haynie, D. L. (2001). Delinquent peers revisited: Does network structure matter? American Journal of Sociology, 106(4), 1013-1057. 

Hektner, J. M., August, G. J., Bloomquist, M. L., Lee, S., & Klimes-Dougan, B. (2014). A 10-Year Randomized Controlled Trial of the Early Risers Conduct Problems Preventive Intervention: Effects on Externalizing and Internalizing in Late High School. Journal of Consulting and Clinical Psychology, 82(2), 355-360. doi:10.1037/a0035678

Hektner, J. M., August, G. J., & Realmuto, G. M. (2000). Patterns and temporal changes in peer affiliation among aggressive and nonaggressive children participating in a summer school program. Journal of Clinical Child Psychology, 29(4), 603-614. 

Henry, D., Guerra, N., Huesmann, R., Tolan, P., VanAcker, R., & Eron, L. (2000). Normative influences on aggression in urban elementary school classrooms. American Journal of Community Psychology, 28(1), 59-81. 

Hou, J. Q., Chen, Z. Y., Natsuaki, M. N., Li, X. Y., Yang, X. D., Zhang, J., & Zhang, J. X. (2013). A longitudinal investigation of the associations among parenting, deviant peer affiliation, and externalizing behaviors: A monozygotic twin differences design. Twin Research and Human Genetics, 16(3), 698-706. doi:10.1017/thg.2013.24

Johnson, L. M., Simons, R. L., & Conger, R. D. (2004). Criminal justice system involvement and continuity of youth crime: A longitudinal analysis. Youth & Society, 36, 3-29. 

Johnson, R. E., Marcos, A. C., & Bahr, S. (1987). The role of peers in the complex etiology of drug use. Criminology, 323-340. 

Jussim, L., & Osgood, D. W. (1989). Influence and similarity among friends:  An integrative model applied to incarcerated adolescents. Social Psychology Quarterly, 52, 98-112. 

Kendler, K. S., Jacobson, K., Myers, J. M., & Eaves, L. J. (2008). A genetically informative developmental study of the relationship between conduct disorder and peer deviance in males. Psychological Medicine, 38(7), 1001-1011. doi:10.1017/s0033291707001821

Kendler, K. S., Jacobson, K. C., Gardner, C. O., Gillespie, N., Aggen, S. A., & Prescott, C. A. (2007). Creating a social world - A developmental twin study of peer-group deviance. Archives of General Psychiatry, 64(8), 958-965. doi:10.1001/archpsyc.64.8.958

Kim, J. E., Hetherington, E. M., & Reiss, D. (1999). Associations among family relationships, antisocial peers, and adolescents' externalizing behaviors: Gender and family type differences. Child Development, 70, 1209-1230. 

Kupersmidt, J. B., Burchinal, M., & Patterson, C. J. (1995). Developmental patterns of childhood peer relations as predictors of externalizing behavior problems. Development and Psychopathology, 7, 825-843. 

Lacourse, É., Nagin, D., Tremblay, R. E., Vitaro, F., & Claes, M. (2003). Developmental trajectories of boys' delinquent group membership and facilitation of violent behaviors during adolescence. Development and Psychopathology, 15(1), 183-197. 

Laird, R. D., Jordan, K. Y., Dodge, K. A., Pettit, G. S., & Bates, J. E. (2001). Peer rejection in childhood, involvement with antisocial peers in early adolescence, and the development of externalizing behavior problems. Development and Psychopathology, 13(2), 337-354. 

Leve, L. D., & Chamberlain, P. (2005). Association with delinquent peers: Intervention effects for youth in the juvenile justice system. Journal of Abnormal Child Psychology, 33(3), 339-347. doi:10.1007/s10802-005-3571-7

Manke, B., McGuire, S., Reiss, D., Hetherington, E. M., & Plomin, R. (1995). Genetic contributions to adolescents extrafamilial social interactions: Teachers, best friends, and peers. Social Development, 4, 238-256. 

Marcus, R. F. (1996). The friendships of delinquents. Adolescence, 31(121), 145-158. 

Mathys, C., Hyde, L. W., Shaw, D. S., & Born, M. (2013). Deviancy and Normative Training Processes in Experimental Groups of Delinquent and Nondelinquent Male Adolescents. Aggressive Behavior, 39(1), 30-44. doi:10.1002/ab.21456

Mercer, S. H., McMillen, J. S., & DeRosier, M. E. (2009). Predicting change in children's aggression and victimization using classroom-level descriptive norms of aggression and pro-social behavior. Journal of School Psychology, 47(4), 267-289. doi:10.1016/j.jsp.2009.04.001

Moffitt, T. E. (2005a). Genetic and environmental influences on antisocial behaviors: Evidence from behavioral-genetic research. In J. Hall (Ed.), Advances in genetics (Vol. 55, pp. 41-104). Amsterdam, The Netherlands: Elsevier Science Publishers.

Moffitt, T. E. (2005b). The new look of behavioral genetics in developmental psychopathology: Gene-environment interplay in antisocial behaviors. Psychological Bulletin, 131(4), 533-554. 

Molano, A., Jones, S. M., Brown, J. L., & Aber, J. L. (2013). Selection and socialization of aggressive and prosocial behavior: The moderating role of social-cognitive processes. Journal of Research on Adolescence, 23(3), 424-436. doi:10.1111/jora.12034

Mrug, S., & Windle, M. (2009). Bidirectional influences of violence exposure and adjustment in early adolescence: Externalizing behaviors and school connectedness. Journal of Abnormal Child Psychology, 37(5), 611-623. doi:10.1007/s10802-009-9304-6

Müller, C., & Minger, M. (2013). Which children and adolescents are most susceptible to peer influence? A systematic review regarding antisocial behavior. Empirische Sonderpädagogik, 2, 107-129. 

Müller, C. M., Hofmann, V., Fleischli, J., & Studer, F. (2015). "Tell me what your classmates do and I will tell you what you are going to do?" The influence of classroom composition on the development of problem behavior in school. Zeitschrift Fur Erziehungswissenschaft, 18(3), 569-589. doi:10.1007/s11618-015-0629-3

Nijhof, K. S., Scholte, R. H. J., Overbeek, G., & Engels, R. C. M. E. (2010). Friends' and adolescents' delinquency: The moderating role of social status and reciprocity of friendships. Criminal Justice and Behavior, 37(3), 289-305. doi:10.1177/0093854809355776

Olweus, D. (1994). Bullying at school: Basic facts and effects of a school based intervention program. Journal of Child Psychology and Psychiatry and Allied Disciplines, 35(7), 1171-1190. doi:10.1111/j.1469-7610.1994.tb01229.x

Patterson, G. R., Capaldi, D. M., & Bank, L. (1991). An early starter model for predicting delinquency. In D. J. Pepler & K. H. Rubin (Eds.), The development and treatment of childhood (pp. 139-168). Hillsdale, NJ: Lawrence Erlbaum Associates.

Patterson, G. R., Littman, R. A., & Bricker, W. (1967). Assertive behavior in children: A step toward a theory of aggression. Monographs of the Society for Research in Child Development, 32, 1-43. 

Petras, H., Kellam, S. G., Brown, C. H., Muthen, B. O., Ialongo, N. S., & Poduska, J. M. (2008). Developmental epidemiological courses leading to antisocial personality disorder and violent and criminal behavior: Effects by young adulthood of a universal preventive intervention in first- and second-grade classrooms. Drug and Alcohol Dependence, 95, S45-S59. doi:10.1016/j.drugalcdep.2007.10.015

Plomin, R., DeFries, J. C., & Loehlin, J. C. (1977). Genotype-environment interaction and correlation in the analysis of human behavior. Psychological Bulletin, 84(2), 309-322. 

Poulin, F., Dishion, T. J., & Burraston, B. (2001). 3-year iatrogenic effects associated with aggregating high-risk adolescents in cognitive-behavioral preventive interventions. Applied Developmental Science, 5, 214-224. 

Poulin, F., Dishion, T. J., & Haas, E. (1999). The peer influence paradox: Friendship quality and deviancy training within male adolescent friendships. Merrill-Palmer Quarterly, 45, 42-61. 

Prinstein, M. J., Boergers, J., & Spirito, A. (2001). Adolescents' and their friends' health-risk behavior: Factors that alter or add to peer influence. Journal of Pediatric Psychology, 26, 287-298. 

Prinstein, M. J., Brechwald, W. A., & Cohen, G. L. (2011). Susceptibility to Peer Influence: Using a Performance-Based Measure to Identify Adolescent Males at Heightened Risk for Deviant Peer Socialization. Developmental Psychology, 47(4), 1167-1172. doi:10.1037/a0023274

Prinstein, M. J., & Giletta, M. (in press). Peer relations and developmental psychopathology. In D. Cicchetti (Ed.), Developmental psychopathology (3rd ed.). Hoboken, NJ: Wiley.

Rhee, S. H., & Waldman, I. D. (2002). Genetic and environmental influences on antisocial behavior: A meta-analysis of twin and adoption studies. Psychological Bulletin, 128, 490-529. 

Rodkin, P. C., Farmer, T. W., Pearl, R., & Van Acker, R. (2006). They're cool: Social status and peer group supports for aggressive boys and girls. Social Development, 15(2), 175-204. doi:10.1111/j.1467-9507.2006.00336.x

Rose, R. J. (2002). How do adolescents select their friends? A behavior-genetic perspective. In L. Pulkkinen & A. Caspi (Eds.), Paths to successful development: Personality in the life course (pp. 106-125). Cambridge, United Kingdom: Cambridge University Press.

Rowe, D. C., & Osgood, D. W. (1984). Heredity and sociological theories of delinquency: A reconsideration. American Sociological Review, 49, 526-540. 

Rutter, M., Moffitt, T. E., & Caspi, A. (2006). Gene-environment interplay and psychopathology: multiple varieties but real effects. Journal of Child Psychology and Psychiatry, 47(3-4), 226-261. 

Salmivalli, C., Kärnä, A., & Poskiparta, E. (2011). Counteracting bullying in Finland: The KiVa program and its effects on different forms of being bullied. International Journal of Behavioral Development, 35(5), 405-411. doi:10.1177/0165025411407457

Salvas, M.-C., Vitaro, F., Brendgen, M., & Cantin, S. (in press). Prospective links between friendship and early physical aggression: Preliminary evidence supporting the role of friendship quality through a dyadic intervention. Merrill-Palmer Quarterly. 

Salvas, M.-C., Vitaro, F., Brendgen, M., Dionne, G., Tremblay, R. E., & Boivin, M. (2014). Friendship conflict and the development of generalized physical aggression in the early school years: A genetically informed study of potential moderators. Developmental Psychology, 50(6), 1794-1807. doi:10.1037/a0036419

Salvas, M.-C., Vitaro, F., Brendgen, M., Lacourse, E., Boivin, M., & Tremblay, R. E. (2011). Interplay between friends' aggression and friendship quality in the development of child aggression during the early school years. Social Development, 20(4), 645-663. 

Shanahan, M. J., & Hofer, S. M. (2005). Social context in gene-environment interactions: Retrospect and prospect. Journals of Gerontology Series B-Psychological Sciences and Social Sciences, 60(Special Issue 1), 65-76. 

Snyder, J., Schrepferman, L., Oeser, J., Patterson, G., Stoolmiller, M., Johnson, K., & Snyder, A. (2005). Deviancy training and association with deviant peers in young children: Occurrence and contribution to early-onset conduct problems. Development and Psychopathology, 17(2), 397-413. 

Steinberg, L., & Monahan, K. C. (2007). Age differences in resistance to peer influence. Developmental Psychology, 43(6), 1531-1543. 

Sullivan, H. S. (1953). The interpersonal theory of psychiatry. New York, NY: Norton.

Sutherland, E. (1947). Principles of criminology (3rd edition). Philadelphia, PA: Lippincott.

Tarantino, N., Tully, E. C., Garcia, S. E., South, S., Iacono, W. G., & McGue, M. (2014). Genetic and environmental influences on affiliation with deviant peers during adolescence and early adulthood. Developmental Psychology, 50(3), 663-673. doi:10.1037/a0034345

Thomas, D. E., Bierman, K. L., & Conduct Problems Prevention Research Group. (2006). The impact of classroom aggression on the development of aggressive behavior problems in children. Development and Psychopathology, 18(2), 471-487. doi:10.1017/s0954579406060251

Thomas, D. E., Bierman, K. L., Powers, C. J., & Conduct Problems Prevention Research Group. (2011). The Influence of Classroom Aggression and Classroom Climate on Aggressive-Disruptive Behavior. Child Development, 82(3), 751-757. doi:10.1111/j.1467-8624.2011.01586.x

Tuvblad, C., & Baker, L. (2011). Human aggression across the lifespan: Genetic propensities and environmental moderators (ch. 8). In R. Huber, P. Brennan, & D. Bannasch (Eds.), Advances in genetics: Aggression (Vol. 75, pp. 171-214). Boston, MA: Elsevier Press.

Urberg, K. A., Degirmencioglu, S. M., & Pilgrim, C. (1997). Close friend and group influence on adolescent cigarette smoking and alcohol use. Developmental Psychology, 33(5), 834-844. 

van Lier, P. A. C., Wanner, B., & Vitaro, F. (2007). Onset of antisocial behavior, affiliation with deviant friends, and childhood maladjustment: A test of the childhood- and adolescent-onset models. Development and Psychopathology, 19, 167-185. 

Veenstra, R., & Dijkstra, J. K. (2011). Transformations in adolescent peer networks. In B. Laursen & W. A. Collins (Eds.), Relationship Pathways: From Adolescence to Young Adulthood (pp. 135-154). Los Angeles, CA: Sage.

Viding, E., Larsson, H., & Jones, A. P. (2008). Quantitative genetic studies of antisocial behaviour. Philosophical Transactions of the Royal Society B: Biological Sciences, 363(1503), 2519-2527. doi:10.1098/rstb.2008.0037

Vitaro, F., Barker, E. D., Brendgen, M., & Tremblay, R. E. (2012). Pathways explaining the reduction of adult criminal behaviour by a randomized preventive intervention for disruptive kindergarten children. Journal of Child Psychology and Psychiatry, 53(7), 748-756. doi:10.1111/j.1469-7610.2011.02517.x

Vitaro, F., & Brendgen, M. (2012). Subtypes of aggressive behaviors: Etiologies, development, and consequences. In T. Bliesener, A. Beelmann, & M. Stemmler (Eds.), Antisocial behavior and crime: Contributions of developmental and evaluation research to prevention and intervention (pp. 17-38). Cambridge, MA: Hogrefe Publishing.

Vitaro, F., Brendgen, M., & Arseneault, L. (2009). The discordant MZ-twin method: One step closer to the holy grail of causality. International Journal of Behavioral Development, 33(4), 376-382. doi:10.1177/0165025409340805

Vitaro, F., Brendgen, M., Boivin, M., Cantin, S., Dionne, G., Tremblay, R. E., . . . Pérusse, D. (2011). A monozygotic twin difference study of friends' aggression and children's adjustment problems. Child Development, 82(2), 617-632. doi:10.1111/j.1467-8624.2010.01570.x

Vitaro, F., Brendgen, M., Girard, A., Boivin, M., Dionne, G., & Tremblay, R. E. (2015). The expression of genetic risk for aggressive and non-aggressive antisocial behavior is moderated by peer group norms. Journal of Youth and Adolescence, 44(7), 1379-1395. doi:10.1007/s10964-015-0296-y

Vitaro, F., Brendgen, M., Girard, A., Dionne, G., Tremblay, R. E., & Boivin, M. (2016). Links between friends' physical aggression and adolescents' physical aggression: What happens if gene-environment correlations are controlled? International Journal of Behavioral Development, 40(3), 234-242. doi:10.1177/0165025415618277

Vitaro, F., Brendgen, M., & Tremblay, R. E. (2000). Influence of deviant friends on delinquency: Searching for moderator variables. Journal of Abnormal Child Psychology, 28, 313-325. 

Vitaro, F., Brendgen, M., & Tremblay, R. E. (2001). Preventive intervention: Assessing its effects on the trajectories of delinquency and testing for mediational processes. Applied Developmental Science, 5(4), 201-213. 

Vitaro, F., Pedersen, S., & Brendgen, M. (2007). Children's disruptiveness, peer rejection, friends' deviancy, and delinquent behaviors: A process-oriented approach. Development and Psychopathology, 19(2), 433-453. 

Vitaro, F., Tremblay, R. E., Kerr, M., Pagani, L. S., & Bukowski, W. M. (1997). Disruptiveness, friends' characteristics, and delinquency: A test of two competing models of development. Child Development, 68(4), 676-689. 

Warren, K., Schoppelrey, S., Moberg, D. P., & McDonald, M. (2005). A model of contagion through competition in the aggressive behaviors of elementary school students. Journal of Abnormal Child Psychology, 33(3), 283-292. 

Witvliet, M., van Lier, P. A. C., Brendgen, M., Koot, H., & Vitaro, F. (2010). Longitudinal associations between clique membership status and internalizing and externalizing problems during late childhood. Journal of Clinical Child & Adolescent Psychology, 39(5), 693-704. 



- 1 -


