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Introduction: Early maladaptive schemas (EMSs) have been found to associate to aggressive behavior, though the cognitive pathways underlying that association remain scarcely investigated, particularly considering the different forms and functions of aggression. The current work explores the sequential mediation pathways linking EMSs and variables related to social information processing (SIP; i.e., hostile attribution of intent and evaluation of overt and relational responses) to aggressive behaviors.

Methods: A sample of 516 adolescents (Mage = 16.54, 69.4% female) filled in self-report questionnaires on EMSs, SIP, and the forms and functions of aggression. A model generation approach based on retaining only significant direct pathways was applied to four mediation models that differed in the outcome variable: reactive overt aggression, proactive overt aggression, reactive relational aggression, and proactive relational aggression.

Results: Results showed the salience of EMSs within the disconnection and rejection and the impaired limits domains and of a positive evaluation of aggressive response options. Alternatively, specific results were found for hostile attribution of intent in relation to relational aggression regardless of its function, for reactive overt aggression, and for proactive overt aggression (e.g., hostile attribution of intention impacted indirectly on relational aggression, directly on reactive overt aggression and did not impact on proactive overt aggression).

Discussion: Overall and specific findings are discussed based on both developmental (e.g., early neglectful or punitive experiences) and current interaction processes (e.g., social or personal gains associated with the practice of aggressive behavior). Overall, adolescent aggression seems sustained by cognitive pathways that may be more malleable to change based on joint intra and interpersonal intervention efforts.
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1 Introduction

Cognitive schemas have been defined as cognitive themes, patterns or assumptions that individuals hold true about themselves, others, and interactions and that are used to make sense of ones’ life experiences. Though schemas may be thought of as flexible and adaptable in order to accurately represent ones’ contextual experiences (Steffen et al., 2017), within the Schema Therapy framework schemas are proposed as pervasive maladaptive patterns that tend to be extreme, biased and often negative representations that, when triggered by a given situation, elicit schema-congruent emotional and behavioral responses. These Early Maladaptive Schemas (EMSs) are developed early in life (i.e., they were once an accurate representation of ones’ experiences) and often remain stable because, in any situation relevant for a specific EMS, schema related processes influence information processing in a way that prompts individuals to retain evidence favoring the EMS and to neglect information that may contradict it (Rafaeli et al., 2010). Though Young et al. (2006) proposed that EMSs develop during childhood or adolescence and are continuously elaborated throughout ones’ life, evidence has shown that EMSs are applicable to adolescents (Van Vlierberghe et al., 2010), namely within the framework of 18 EMSs grouped into five schema domains (e.g., Borges et al., 2020; Santos et al., 2018); for a description of the EMSs and their respective domains see Supplementary Table A. Moreover, EMSs have been consistently associated with measures of psychopathology in adolescents, namely depressive and anxious symptoms, eating disorders borderline personality symptoms, and externalizing behaviors (Nicol et al., 2020), including the practice of aggressive behavior. Still, the cognitive pathways that link EMS to aggressive behavior have seldom been explored.

Such pathways may be conceptualized within the Social Information Processing (SIP; Crick and Dodge, 1994) model, which has been applied to understanding the practice of social behaviors, including aggressive behaviors. Though not explicitly referring to EMSs, the SIP model proposes that schemas sustain the way information taken from social situations is initially encoded and represented (i.e., what meaning is attributed to the available information). This meaning, when based on biased or inflexible negative schemas, may also be biased wherein the individual assumes that others have an hostile intent towards them, including to provoke, hurt, humiliate or in any other way cause damage to the individual (i.e., hostile attribution of intent). The SIP model proposes that this meaning is subsequently recalled in future interactions and influences the way individuals evaluate different behavioral options and come to choose and enact one of those options that both follows from the intention they attribute to others and that more closely allows them to attain specific interaction goals, including instrumental (e.g., money) or social gains (e.g., prestige). In other words, a positive evaluation of a behavior substantiates the acting of that behavior (Crick and Dodge, 1994). The premises of the SIP model make it plausible to assume cognitive pathways linking EMS to a biased (hostile) attribution of meaning to an event, in light of which the individual would favor and ultimately enact an aggressive response.

Previous evidence has shown the association of each of these aspects with aggressive behavior. About the association between core cognitive schemas and aggressive behavior in adolescence, previous findings sustain that grandiosity longitudinally predicts the practice of aggressive behavior (Calvete, 2008). EMSs within the disconnection and rejection domain have been proposed as ways though which exposure to family violence may lead to dating violence in community adolescent samples (Calvete et al., 2018b) and to externalizing behavior within a sample of adolescents diagnosed with oppositional defiant, conduct, or disruptive behavior disorder not otherwise specified (Schilder et al., 2021). Also, adolescents who endorsed higher levels of core cognitive themes about obedience, emotional inhibition and strict standards also referred to practicing verbal and non-verbal aggressive behavior (Vatani and Namdarpour, 2022). None of these works considered the framework of 18 EMSs proposed by Young et al. (2006). About the attribution of meaning, aggressive behavior has been consistently associated with a hostile attribution of intent to others’ actions, particularly in more aggressive individuals and when information is collected based on real social interactions (de Castro et al., 2002). As for response evaluation of aggressive behaviors, adolescents who find violence justifiable (Calvete, 2008) or who hold positive evaluations of aggressive responses to ambiguous provocations (Fontaine et al., 2009) also tend to report more antisocial or aggressive behavior.

Though these are relevant findings, they still lack the consideration of a sequential pathway linking EMSs, attribution of intent, and response evaluation to the practice of aggressive behavior. Other works have considered this sequence in adolescent samples, particularly using longitudinal designs. Fontaine et al. (2010) considered adolescents transitioning from grade 11 to grade 12 and focused on the link between hostile attribution bias, response evaluation and antisocial behavior. Their findings showed that a positive evaluation aggression fully mediated the association between hostile attribution of intent and antisocial behavior practiced roughly one year later. Still, these authors did not consider EMSs. In turn, Calvete and Orue (2012) found that core cognitive schemas referring to mistrust, narcissism and justification of violence had differential effects on SIP-related variables roughly 6 months later: mistrust predicted a hostile interpretation of ambiguous situations and feelings of anger; narcissism explained feelings of anger and recalling an aggressive response option; and justification of violence only impacted on recalling that response option. Finally, accessing an aggressive response option impacted on reacting aggressively about 1 year later. Still, core cognitive themes identified by Calvete and Orue (2012) do not necessarily align with the EMSs framework. Finally, neither of these works considered aggressive behavior based on its diverse forms and functions, though such conceptualization has been found to apply to adolescents within varying contexts (Marsee et al., 2014; Polman et al., 2007).

Aggressive behavior may be conceptualized based on two forms (i.e., overt versus relational) and two functions (i.e., reactive versus proactive), which, in turn, may combine into four ways of acting aggressively: reactive overt aggression, proactive overt aggression, reactive relational aggression, and proactive relational aggression. About the forms of aggression (i.e., the “what” of aggression), overt aggression refers to aggressive acts intending to directly cause damage to the victim or to their possessions, whereas relational aggression causes damage to the victim indirectly by damaging their relationship with others or their social status within the group. As for the functions of aggression (i.e., the “why” of aggression), reactive aggression is elicited as a reaction to a real or perceived threat or provocation from others, while proactive aggression occurs as a chosen act that the individual believes is the best way to achieve their interaction goals (Fiske et al., 2010; Little et al., 2003). The functions of aggression in particular have been associated with mental health related outcomes, including social information processing related variables (Khouwaga Yusoufzai and Lobbestael, 2022). Previous review works concur on reactive (but not proactive) aggression being associated with a tendency to attribute hostile intention to others (Hubbard et al., 2010; Martinelli et al., 2018); alternatively, proactive (but not reactive) aggression was linked to a positive evaluation of aggression as an effective mean of achieving ones’ interpersonal goals (Hubbard et al., 2010), as well as with endorsing agentic/self-focused goals in interpersonal contexts, which in turn was based on holding positive views about the self (Salmivalli et al., 2005). About the forms of aggression, the association between relational or overt aggression and hostile attribution of intent seems to be particularly relevant when that attribution is made to coherent (i.e., relational or overt) ambiguous provocations (Martinelli et al., 2018), although evidence also exists of overall hostile attribution of intent associating with relational aggression in both its functions (Kokkinos et al., 2017). Moreover, rating aggression as an effective response in problematic social situations significantly accounts for the intention of acting aggressively, particularly when the form of aggression is coherent between evaluation and attribution of intention (Farrell and Bettencourt, 2020). None of these works considered the relevance of EMSs as the starting point of cognitive pathways leading to diverse ways of acting aggressively.

The current work intends to address those cognitive pathways, by exploring the sequential effect of EMSs, hostile attribution of intent and evaluation of aggressive response (these last two considered as SIP-related variables) on the practice of aggressive behavior. It adds to previous works in that it considers the 18-EMSs conceptual framework and the four possible combinations of aggressive behavior as outcomes. Specifically, four mediation models were analyzed wherein the direct and indirect effects of EMSs and SIP-related variables were investigated in relation to reactive overt aggression (i.e., Model 1), proactive overt aggression (i.e., Model 2), reactive relational aggression (Model 3), and proactive relational aggression (i.e., Model 4). Previous literature has shown that the association between SIP-related variables and aggression may diverge based on the functions (e.g., Hubbard et al., 2010) and forms (e.g., Martinelli et al., 2018) of aggression and no previous works considered EMSs in relation to SIP-related variables and to the forms and functions of aggression. So, specific models may make noticeable cognitive specificities applicable to each combination of the forms and functions of aggression as outcomes. Based on previous findings, we expect that EMSs related to the disconnection and rejection (Calvete et al., 2018b) and to the impaired limits (i.e., grandiosity; Calvete, 2008) domains, as well as EMSs about obedience (i.e., subjugation) and emotional inhibition (Vatani and Namdarpour, 2022) may be particularly salient and directly/ indirectly impact aggressive behavior, particularly overt aggression, which was the form addressed in previous works. Also, we expect hostile attribution of intent to be particularly associated with reactive (overt and relational) aggression (Martinelli et al., 2018), and that a positive evaluation of a relational/ overt aggressive response will relate to practicing that response (Farrell and Bettencourt, 2020). Finally, we expect that SIP-related variables will independently and sequentially mediate the association between EMSs and aggressive behavior: the more individuals attribute hostile intentions to others and/or positively evaluate aggressive behavior, the more they report practicing that behavior (Calvete and Orue, 2012).



2 Materials and methods

The study involved humans and was approved by the Institutional Review Board of Direção Geral da Educação – Ministério da Educação (Inquiry number 0170100008). The study was conducted in accordance with the local legislation and institutional requirements. Written informed consent for participation in this study was provided by the participants’ legal guardians/next of kin.


2.1 Participants

Seven schools located in the north and center regions of Portugal were contact based on their position in the national ranking of schools, which is based on students’ academic achievement: two schools presented below average results, three schools offered within average results and two schools obtained above average results. Schools were asked to collaborate in this research by serving as intermediates between the research team and both adolescents and their parents/legal guardians. Written informed consent forms were sent to parents/legal guardians after adolescents themselves were informed on the goals and procedures of this research (i.e., to understand aggressive behavior in adolescents, including its association with psychological processes and with other social behaviors). Adolescents were also informed on the confidentiality and anonymity of their data, and of the voluntary nature of their participation; no further incentives were given. Inclusion criteria were as follows: (1) adolescents attending the 10th through 12th grades and (2) adolescents whose parents/legal guardians gave written informed consent and who themselves consented to their own participation. Exclusion criteria included adolescents who were signaled for specific education needs that could impact on the understanding and filling in of the self-report instrument used for data collection. Data collection took place in the classroom in time made available by the teacher; the teacher and one member of the research team were available to assist and clarify doubts if needed.

The final sample consisted of 516 adolescents aged 15–19 years old (M == 16.54, SD = 1.15), of which 69.4% (n = 358) were female and 30.6% (n = 158) were male. They attended the 10th (n = 219, 42.4%), 11th (n = 130, 25.2%) or 12th grades (n = 167, 32.4%). Most participants had never been retained in the same school year before (n = 357, 69.2%), and came from an intact family [i.e., living with parent(s) and siblings if having any; n = 488, 94.6%] who belonged to a low socioeconomic status (n = 272, 52.7%). Female and male participants had similar mean ages [t(514) = −1.06, p = 0.29]. Also, female and male participants were evenly distributed based on their history of previous school holdbacks [χ2(1) = 0.19, p = 0.66] and family’s socioeconomic status [χ2(2) = 1.68, p = 0.43]. Alternatively, female and male participants were not distributed similarly across schools grades [χ2(2) = 9.28, p = 0.01], with males being less prevalent then statistically expected in the 11th and 12th grades.



2.2 Instruments

All instruments were used in their Portuguese version.


2.2.1 Young schema questionnaire for adolescents—brief form (B-YSQ-A)

The B-YSQ-A proposed by Santos et al. (2018) consists of 54 items selected based on statistical (i.e., inter-item and item-total correlations) and theoretical premises (i.e., expert rating of closeness of content) out of the 90 items composing the adult version of the Young Schema Questionnaire (Young, 2005). Those 54 items were selected to address the 18 EMS (i.e., three items addressing each EMS) and are rated using a six-point scale ranging from 1 (has nothing to do with me) to 6 (it is exactly what happens to me); for examples of items see Supplementary Table A. Previous works used confirmatory factor analyses to ascertain the internal structure of the instrument as organized into 18-correlated dimensions, which was invariant across male and female adolescents (Santos et al., 2018) and across Portuguese and Brazilian participants (Borges et al., 2020). The 18 dimensions corresponding to 18 EMSs had at least acceptable internal consistency values (i.e., α between 0.63 and 0.88; Borges et al., 2020; Santos et al., 2018), test-retest reliability (r2 between 0.44 and 0.77), and construct validity in relation to internalizing and externalizing symptoms (Santos et al., 2018) and in relation to anxiety, depression, and stress symptoms and well-being (Borges et al., 2020). Considering the current sample, most dimensions within the B-YSQ-A achieved at least acceptable internal consistency values, ranging from α = 0.61 for mistrust/abuse to α = 0.87 for failure. Alternatively, measures for unrelenting standards (α = 0.57) and grandiosity (α = 0.54) achieved questionable internal consistency values. Nevertheless, because (1) the Cronbach alpha is dependent on the number of items (i.e., scales with less items are expected to present lower values; Streiner, 2003), (2) this study focuses on an explanatory theoretical model (vs applied to clinical issues), and (3) some of these schemas may be particularly relevant to aggressive behavior (e.g., grandiosity; Calvete, 2008), we chose not to exclude these subscales from the analyses.



2.2.2 Scenes for social information processing for adolescents (SSIPA)

The SSIPA (Vagos et al., 2016) includes six hypothetical scenarios representing ambiguous relational and overt interactions. The individual is asked about several aspects in relation to those situations, as to address diverse steps of the social information processing model (Crick and Dodge, 1994), including attribution of intent, emotional arousal, evaluation of diverse behaviors based on several criteria proposed by Fontaine and Dodge (2006), and likelihood of practicing those same behaviors. Exploratory factor analyses revealed two measures for attribution of intent (i.e., hostile and neutral), three measures for emotional arousal (i.e., anger, shame and sadness), positive evaluation of passiveness, assertiveness, overt aggression and relational aggression in situations of overt and relational provocation, and endorsement of the practice of passiveness, assertiveness, overt aggression and relational aggression. For the purpose of the current work, which focused on assessing the cognitive pathways underlying aggressive behavior in its various forms and functions, we used only the measures pertaining to hostile attribution of intent and the positive evaluation of overt and relational aggression. The hostile attribution of intent measure consists of five items (e.g., ‘People don’t like me and don’t want me on their team’) and the respondent is asked to rate their likelihood from 1 (“not at all likely”) to 5 (“very likely”). This subscale was defined via exploratory factor analyses, attained a good internal consistency value (α = 0.72), and was further confirmed as applicable invariantly to male and female adolescents. The positive evaluation of relational and overt aggression measures include 12 items each and were derived from both theoretical assumptions and exploratory factor analyses outcomes. Each measure considers several evaluation criteria (e.g., self-efficacy in practicing that response addressed by asking “How capable are you of…”) concerning relational (e.g., “When no one is watching, complain to my coach or teacher”) or overt (e.g., “Tell them: You’d better pick me next time or else…”) aggression applicable to scenes of overt and relational provocation. Evaluation measures were confirmed as invariantly applicable to male and female adolescents and achieved very good internal consistency values (α ≥ 0.92). SSIPA measures used in this work also achieved at least good internal consistency values using the current sample: α = 0.79 for hostile attribution of intent, α = 0.94 for positive evaluation of overt aggression, and α = 0.95 for positive evaluation of relational aggression.



2.2.3 Peer conflict scale [PCS]

The PCS includes 40 items describing the practice of aggressive acts under different forms and functions, to which the adolescent responds using a one (not at all true) to four (definitely true) scale in its Portuguese Version (Vagos et al., 2014). Previous evidence based on confirmatory factor analyses has shown the internal structure of the PCS to be organized into four measures of aggressive behavior: reactive overt aggression (e.g., “When I am teased, I will hurt someone or break something”), proactive overt aggression (e.g., “I have hurt others to win a game or contest”), reactive relational aggression (e.g., “I gossip about others when I’m angry at them”), and proactive relational aggression (e.g., “I deliberately exclude other from my group, even if they haven’t done anything to me”; Marsee et al., 2011; Vagos et al., 2014). This measurement model was found to be invariant between male and female participants (Marsee et al., 2011; Vagos et al., 2014) and between community, detained and residential participants (Marsee et al., 2011). Moreover, those measures presented good internal consistency values (i.e., α between 0.70 and 0.91; Marsee et al., 2011; Vagos et al., 2014), and construct validity in relation to self-reported delinquency (Marsee et al., 2011). Using the current sample, all measures of aggression achieved at least good internal consistency values varying between α = 0.80 for reactive relational aggression and α = 0.89 for reactive overt aggression.




2.3 Data analyses

Preliminary analyses were conducted on the association between EMSs measures and the selected SIP-related mediation variables (i.e., hostile attribution of intent and evaluation of relational or overt aggression) using the IBM SPSS Statistics 26 software (IBM Corp, 2019); only EMSs that correlated significantly with one or both of SIP-related variables and/or with our aggresion were selected for the mediation analyses. Four sequential mediation models were tested using Mplus v7.0 (Muthén and Muthén, 2012), which differed in the aggressive behavior being considered as the outcome variables: reactive overt aggression (i.e., Model 1), proactive overt aggression (i.e., Model 2), reactive relational aggression (Model 3), and proactive relational aggression (i.e., Model 4). All models included EMSs as independent variables and hostile attribution of intent and evaluation of response as sequential mediators. For Models 1 and 2, evaluation of overt aggression was used and for Models 3 and 4 evaluation of relational aggression was entered. The general depiction of these models is presented in Supplementary Figure A. A model-generation approach was applied to each model: non-significant pathways were excluded one at a time based on having the highest non-significant p-values; whenever excluding pathways led to a variable not contributing to explaining the variance of our outcomes (either directly or indirectly), that variable was excluded from the model at that time. We opted to exclude one pathway at a time because each exclusion might have implications for the remaining pathways that would not be noted otherwise. Detailed description of excluded pathways and variables, in the order they were excluded, will be made available from the corresponding author, upon request and without undue reservation. No additional pathways were added throughout this model generation approach as they would collide with the theoretical assumptions we aimed to test (i.e., that EMSs contribute both directly and indirectly – via SIP-related variables – to aggression, and that SIP-related variables also sequentially impacted in aggression; Supplementary Figure A). This approach was applied to each model so that resulting models could be both statistically and theoretically useful, as well as comprehensive in relation to retention of relevant independent and mediator variables.

The fit of the model was assessed based on a two-index approach proposed by Hair et al. (2009). Specifically, we combined an acceptable value for the Comparative Fit Index value (i.e., CFI ≥ 0.95) with either an acceptable value for the Root Mean Square Error of Approximation (i.e., RMSEA ≤ 0.07) or an acceptable value for the Standardized Root Mean Square Residual (i.e., SRMR ≤ 0.08). The magnitude and direction of direct and indirect effects, as well as the variance explained of each of mediating variables and of the outcome variable, were also considered.

Missing data represented 1.54% of the possible data pool as was not missing completely at random (MCAR χ2(1132) = 1276.06, p = 0.002). The Maximum Likelihood Robust estimator was used for dealing with the missing data and deviations from the multivariate normal distribution (Mardia’s Skewness z = 6690.88, p < 0.001 and Mardia’s Kurtosis z = 33.77, p < 0.001).




3 Results


3.1 Preliminary correlation analyses

Detailed results on these preliminary analyses are presented in Supplementary Table B. Most schemas (i.e., emotional deprivation, abandonment/instability, mistrust/abuse, social isolation/alienation, defectiveness, failure, dependence/incompetence, vulnerability to harm and illness, entitlement/grandiosity, insufficient self-control/discipline, subjugation, approval/recognition-seeking, emotional inhibition, unrelating standards/hypercriticalness, negativity/pessimism and punitiveness) correlated significantly and positively with hostile attribution of intent, with values ranging from rs = 0.12, p = 0.006 for grandiosity to rs = 0.42, p < 0.001 for defectiveness/shame.

Only eight EMSs correlated significantly and positively with positive evaluation of overt aggression (i.e., emotional deprivation, mistrust/abuse, social isolation/alienation, defectiveness/shame, grandiosity, insufficient self-control/discipline, approval/recognition seeking, and negativity/pessimism), with value ranging from rs = 0.14, p = 0.004 for negativity/pessimism to rs = 0.36 p < 0.001 for insufficient self-control/discipline; in turn positive evaluation of overt aggression correlated significantly but negatively with self-sacrifice (rs = −0.11, p = 0.02). Otherwise, most EMS correlated significantly and positively with positive evaluation of relational aggression (i.e., emotional deprivation, abandonment/instability, social isolation/alienation, defectiveness/shame, dependence/incompetence, entitlement/ grandiosity, insufficient self-control/discipline, subjugation, self-sacrifice, and approval/recognition-seeking), with correlation values ranging from rs = 0.13, p = 0.006 for subjugation to rs = 0.31, p < 0.001 for insufficient self-control/discipline; in turn, abandonment/instability (rs = −13, p = 0.005) and self-sacrifice (rs = −18, p < 0.001) had significant but negative correlation values with positive evaluation of relational aggression.

Most EMSs correlated with at least one measure of aggressive behavior and all significant correlation values were positive. Specifically, higher reactive overt aggression and higher proactive overt aggression associated with higher emotional deprivation, mistrust/abuse, social isolation/alienation, defectiveness/shame, vulnerability to harm or illness, entitlement/grandiosity, insufficient self-control/discipline, approval/recognition-seeking, unrelating standards/hypercriticalness, and negativity/pessimism; higher proactive (but not reative) overt aggression also correlated significantly with subjugation. Correlation values ranged from rs = 0.10, p = 0.03 for emotional deprivation to rs = 0.29, p < 0.001 for insufficient self-control/discipline concerning reactive overt aggression and from rs = 0.10, p = 0.03 for subjugation to rs = 0.33, p < 0.001 for insufficient self-control/discipline for proactive overt aggression. Both reactive and proactive relational aggression correlated significantly with emotional deprivation, mistrust/abuse, social isolation/alienation, defectiveness/shame, failure, dependence/incompetence, vulnerability to harm or illness, entitlement/grandiosity, insufficient self-control/discipline, subjugation, approval/recognition-seeking, emotional inhibition, unrelating standards/hypercriticalness, and negativity/pessimism. Correlation values ranged rs = 0.10, p = 0.03 for failure to rs = 0.37, p < 0.001 for grandiosity in relation to reactive relational aggression and from rs = 0.13, p = 0.005 for unrelenting standards/ hyper criticalness to rs = 0.30, p < 0.001 for insufficient self-control/discipline regarding proactive relational aggression.

Based on these findings, only the enmeshment/undeveloped self was dropped from the mediation analyses, as it did not correlate with any of the mediators or the outcome variables.



3.2 Analyses of mediation models

All baseline models (see Supplementary Figure A) were just identified. The generated models always achieved acceptable fit indicators (see Table 1) and, aligned with our model-generation strategy, included only significant direct (see Figure 1 through 4) and indirect (Table 2) pathways.


TABLE 1 Fit indicators for mediation models explaining the forms and functions of aggressive behavior.
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FIGURE 1
Generated mediation model on early maladaptive schemas (EMS), Social Information Processing (SIP)-related variables and reactive overt aggression.



TABLE 2 Indirect pathways linking early maladaptive schemas (EMS) to Social Information Processing (SIP)-related variables to the forms and functions of aggressive behavior.
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3.2.1 Model 1: EMSs, SIP-related variables and reactive overt aggression

The generated model concerning reactive overt aggression is depicted in Figure 1 for direct effects and Table 2 for indirect effects. The unrelenting standards, mistrust/abuse, and dependence/incompetence EMS had only direct effects on the practice of reactive overt aggression; the first two had positive effects whereas the latter had a negative effect. In other words, the more one endorses unrelating standards for ones’ own and others’ behaviors, the more one mistrusts others and the less one feels dependent on others, the more one reacts in an overtly aggressive manner. The grandiosity (i.e., believing oneself to be superior to others) and insufficient self-control/discipline (i.e., believing oneself to be unable or unwilling to manage ones’ own behavior) EMS had positive direct and indirect (through increased positive evaluation of aggression) effects on the outcome variable. The subjugation and emotional deprivation EMS had only indirect effects on reactive overt aggression, via the attribution of hostile intent. So, believing that ones’ internal experiences should be suppressed, avoided or controlled seems to be associated with hostile attribution of intent. Subjugation had also a direct and negative effect on positive evaluation of overt aggression, meaning that the less one considers the need to suppress internal experiences, the more positively they evaluated overt aggression. Finally, a negative direct effect was found between hostile attribution of intent and the practice of reactive overt aggression; alternatively, a positive direct effect was found between positive evaluation of overt aggression and the practice of reactive overt aggression.



3.2.2 Model 2: EMSs, SIP-related variables and proactive overt aggression

The generated model about proactive overt aggression is depicted in Figure 2 for direct effects and Table 2 for indirect effects. The grandiosity EMS had both a direct and indirect (through a higher positive evaluation of overt aggression) effect on the outcome: the more one feels superior to others and intitled, the more they will positively evaluate and practice overt aggression. Additionally, the subjugation and insufficient self-control/discipline EMSs had only indirect effects on proactive overt aggression, though in opposite directions: believing that it is necessary to suppress ones’ internal experiences to be accepted by others impacts on less positive evaluation of overt aggression, whereas believing that one is not able or willing to control ones’ behavior in relation to social norms influenced a positive evaluation of overt aggression. Hostile attribution of intent was not a significant contribution to explaining proactive overt aggression. Alternatively, positive evaluation of overt aggression behavior had a direct and positive effect on proactively acting that way.
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FIGURE 2
Generated mediation model on early maladaptive schemas (EMS), Social Information Processing (SIP)-related variables and proactive overt aggression.




3.2.3 Model 3: EMS, SIP-related variables and reactive relational aggression

The generated model related to reactive relational aggression is depicted in Figure 3 for direct effects and Table 2 for indirect effects. The mistrust/abuse EMS had only a direct effect on the practice of reactive relational aggression: when the individual mistrusts others as potential abusers, it is more likely that they practice that kind of aggression. The grandiosity and insufficient self-control/discipline EMSs contributed both directly and indirectly to reactive relational aggression. In other words, perceiving oneself to be superior to others and as incapable of resisting ones’ impulses or abiding by imposed limits is associated with increased practice of reactive relational aggression, both directly and through associating with a more positive evaluation of relational aggression. As for the self-sacrifice, abandonment/ instability and defectiveness/shame EMSs, they had only indirect effects on the outcome. The self-sacrifice and abandonment/instability EMSs had negative effects on positive evaluation of relational aggression, meaning that the more one believes that personal needs should be sacrificed to those of others and that others will eventually leave, abandon or reject them, the less they positively evaluate relational aggression. The abandonment/instability and defectiveness/shame EMSs also had positive effects on hostile attribution of intent, indicating that the more one believes that others will eventually leave, abandon or reject them and that there is some flaw or defect within them, the more they will attribute hostile intentions to others. Hostile attribution only impacted reactive relational aggression indirectly via increased positive evaluation of relational aggression. In turn, that response evaluation had a direct effect on practicing reactive relational aggression: when the individual positively evaluates relational aggression, it is more likely that they will practice it.
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FIGURE 3
Generated mediation model on early maladaptive schemas (EMS), Social Information Processing (SIP)-related variables and reactive relational aggression.




3.2.4 Model 4: EMS, SIP-related variables and proactive relational aggression

The generated model regarding proactive relational aggression is depicted in Figure 4 for direct effects and Table 2 for indirect effects. This models’ significant direct and indirect effects were the same as those found for reactive relational aggression. So, the mistrust/abuse EMS had only a direct and positive effect on proactive relational aggression, the grandiosity and insufficient self-control/discipline EMSs had both direct and indirect (via response evaluation) positive effects in relation to proactive relational aggression, and the self-sacrifice, abandonment/ instability and defectiveness/shame EMSs had only indirect effects on that outcome, via positive evaluation of response and/or via hostile attribution of intent. Hostile attribution of intent had only an indirect effect on proactive relational aggression via being linked to increased positive evaluation of relational aggressive response. That response evaluation directly and positively impacted on practicing proactive relational aggression.
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FIGURE 4
Generated mediation model on early maladaptive schemas (EMS), Social Information Processing (SIP)-related variables and proactive relational aggression.






4 Discussion

The current work investigated the cognitive pathways underlying aggressive behavior, considered based on its forms and functions. We added to previous works (e.g., Calvete and Orue, 2012) by considering the 18 EMSs as precursors of the diverse combinations of the forms and functions of aggression. We tested four sequential mediation models wherein EMSs impacted on hostile attribution of intent (and on aggressive behavior), which in turn impacted on positive evaluation of aggression (and on aggressive behavior), which then had a direct impact on aggressive behavior (see Supplementary Figure A). Overall, our findings suggest the relevance of EMSs and of SIP-related variables to explain the enactment of aggressive behavior. Current findings also refer to specific considerations about the cognitive pathways underlying diverse ways of acting aggressively. We will discuss this general and specific findings in turn.

Overall, we confirmed the hypotheses that schemas related to the impaired limits domain were salient in impacting not only proactive and reactive overt aggression, alike previous findings (Calvete, 2008; Calvete et al., 2018b), but also relational aggression, again both reactive and proactive. So, at least on the surface, aggressive behavior seems to derive from positive perceptions of the self (Salmivalli et al., 2005), namely a perspective of oneself as deserving and unrestricted by normative social limits. Previous works have, however, referred to this grandiose and impulsive stance to be an evolutionary and adaptive response to highly threatening and devaluing developmental contexts. This means that the individuals’ presentation of themselves as if they think of themselves as worthy and entitled may be a learned way of coping (by controlling, avoiding or minimizing awareness) with negative emotional experiences (da Silva et al., 2015). Accordingly, we also found that schemas referring to the disconnection and rejection domain (i.e., mistrust/abuse, defectiveness/shame, abandonment/instability, and emotional deprivation) were relevant influencers for aggression. This aligns with previous meta-analytic findings on the association between EMS and interpersonal problems, which the authors also discuss as these schemas’ content referring specifically to interpersonal relationships (Janovsky et al., 2020). Still, EMS within the disconnection and rejection domain were currently found to impact on aggression differently for its diverse forms. Previous works had also found the relevance of this domain for explaining dating violence in adolescence (Calvete et al., 2018b) and externalizing behavior in young offenders with a clinical diagnosis (Schilder et al., 2021). These schemas may be more accurate representations of early experiences lived by individuals who report aggressive behavior (e.g., household violence, physical neglect and abuse, or emotional abuse; Stoppelbein et al., 2024) toward which they may have adopted an externalizing (instead of internalizing) way of coping. Young et al. (2006) advanced with this possibility namely within the overcompensation way of coping: aggressive individuals may use EMSs related to the impaired limits domain as a way of overcompensating for core cognitive themes related to the disconnection and rejection domains. Findings from Schilder et al. (2021) provided evidence for this assumption: adopting externalizing schema modes (e.g., losing control over angry feeling and attacking or acting impulsively to get what one needs) fully mediated the association between the disconnection/rejection domain and externalizing behavior. Proactive overt aggression seems, nonetheless, to be an exception to this cognitive pathway (see below).

Interestingly, EMSs that serve to enhance ones’ self-image (i.e., grandiosity and insufficient self-control/discipline) associated with a positive evaluation of aggressive behaviors. Instead of being aware of ones’ painful and harsh internal experiences, this justification of violence, previously associated with aggression (Calvete, 2008; Calvete and Orue, 2012), may be a continuous way of achieving cognitive consonance by justifying a learned coping violence response. Instead, EMSs that focus on being disconnected or rejected by others (i.e., defectiveness/shame or emotional deprivation) impacted on attributing a hostile intention to others. Individuals may have learnt to expect hostile interactions from others by growing up in neglectful or openly hostile environments (Stoppelbein et al., 2024) that contribute to developing a representation of oneself as unlovable and unworthy of love and care; instead, early experiences based on security, warmth and modeling of benign attributions may associate with a benign attributional style (Dodge, 2006). We propose that previous findings by Calvete and Orue (2012) may also be explained within this perspective. Specifically, attribution of intent was associated with the mistrust/abuse EMS (representing adverse childhood experiences) but not with the grandiosity EMS (representing a learned way of coping with those adverse experiences). Finally, the sequential processing of information (i.e., hostile attribution of intent impacting on aggression via a positive evaluation of aggressive behaviors) proposed by the SIP model (Crick and Dodge, 1994) was apparent only for the relational forms of aggression. Instead, for the overt forms of aggression, hostile attribution of intent either impacted directly on reactive overt aggression or was not relevant to proactive overt aggression.

A closer look at each one of the models under investigation points to specific cognitive pathways underlying relational aggression (irrespective of its function) on the one hand, and the diverse functions of overt aggression on the other. The simpler of our generated models applied to proactive overt aggression (i.e., choosing to act in an overtly aggressive way irrespective of others’ behaviors; Fiske et al., 2010); this outcome had not been considered before in relation to its underlying cognitive pathways. Proactive overt behavior was predicted directly by the grandiosity EMS and by positively evaluation of overt aggression, which in turn was explained by not being willing to control or discipline ones’ behavior nor submitting that behavior to the will of others. Hostile attribution of intent had no effect on proactive overt aggression, which aligns with previous findings (Martinelli et al., 2018). Taken together, these findings align with this function of aggression being developed through reinforcement of that behavior, which leads to continued expectations of those some rewards as consequences of acting aggressively (Dodge, 2006). If ones’ unlimited and self-serving behavior is reinforced (or at least not punished as it seems to be case for family environments associated with proactive aggression; Cima and Raine, 2009), adolescents may not only come to see it as the optimal choice but also come to see themselves as entitled to that behavior and the consequences it may grant, regardless of its cost to others.

The mediating models for relational aggression in both of its functions (reactive and proactive) were identical in what concerns EMSs and SIP-related variables that emerged as having significant effects on the outcome; the cognitive pathways leading to relational aggression had also not been detailed before. This indistinctiveness by function may be related to the fact that relational aggression, even in its reactive form, must often be delayed in relation to the perceived provocation, because relationally aggressive adolescents need to choose the right moment and the right person with whom to become allies in victimizing someone, and that often requires some time and planning. In other words, relational aggressors need to be able to process and be aware of social clues and anticipate how their actions within social networks will allow them to achieve their gains. This falls within the definition of social intelligence that seems to be particularly associated with relational (but not overt) aggression (Andreou, 2006; Björkqvist et al., 2000). It may be the case that relationally aggressive adolescents put this skill to use to cause damage to others, while non-aggressive individuals use this same skill to foster prosocial goals. Proactive and reactive relational aggression were dependent on the same EMSs, namely those within the disconnection and rejection and the impaired limits domains, as discussed above. Another similar finding for both functions of relational aggression was the sequential path from hostile attribution of intent to a positive evaluation of relational aggression, to the enactment of that behavior, sustaining the social information model premises (Crick and Dodge, 1994). In particular, the positively evaluating relational aggression in light of anticipating others’ hostile actions may reflect a learning process wherein the individual learns that being relationally aggressive serves to inflict damage without necessarily receiving the negative consequences associated with other (overt) forms of aggressive behavior (Archer and Coyne, 2005). Similarly, adolescents who are not willing to sacrifice their needs to the needs of others and believe relationships are not unstable seem to favor relationally aggressive behavior; indeed, they may expect desired outcomes from practicing these behaviors such as popularity or reciprocal relationships being maintained by excluding others (Voulgaridou and Kokkinos, 2015).

Finally, the most complex generated model concerned reactive overt aggression. A surprising finding within this generated model was the negative direct effect linking hostile attribution of intent to reactive overt aggression (i.e., the higher the attribution of hostile intent, the less practice of reactive overt aggression). Previous works have consistently associated hostile attribution of intent to both relational and overt aggression (Martinelli et al., 2018), but had not considered each form of aggression within its functions. Moreover, it seems important to look at this link based on the EMSs that supported hostile attribution of intent and then had an indirect effect on the outcome. It is interesting to note that an hostile attribution of intent was associated with the emotional deprivation and subjugation EMSs. Individuals holding these schemas are prone to either submit or alienate others, either to avoid being rejected or left out, or based on the perception that others are unavailable as sources of support, comfort or care (Rafaeli et al., 2010; Young et al., 2006). In either case, individuals holding these schemas may tend not to react in an overtly aggressive manner, even when perceiving others’ behaviors as being intentionally hostile. Other than EMSs within the disconnection and rejection and the impaired limits domains (discussed above), reactive overt aggression was directly associated with perceiving oneself to be able to function independently from others and with holding high standards for ones’ behavior. One possible way of interpreting these findings concerns the potential intermediate role of emotional arousal: interactions based on these schemas may elicit negative emotional states as one feels thwarted on ones’ independence or achievement and attributes this to others, who are consequently victims of retaliation. This would align with previous works that have associated overt aggression with emotional arousal (Cima and Raine, 2009) and emotional dysregulation (Smeijers et al., 2020), namely in relation to anger (Calvete and Orue, 2012). Still, we did not consider emotional arousal at this point, and so this inference should be taken with caution and further research into the subject is needed.

The fact that the current work did not consider emotional arousal impedes further validation of that interpretation and is one of this study’s limitations. Emotion processes have been proposed in relation to SIP early on (Lemerise and Arsenio, 2000) and empirical evidence on the association of emotional states (e.g., anger, sadness, embarrassment) and emotion dysregulation processes with hostile attribution of intent has been found (Smeijers et al., 2020). Based on the concept of schema mode, it seems plausible that EMS, attribution of intent, and emotional processes are coherently present and sustain aggressive behavior, but this remains to be addressed in future studies. Another limitation to the current work relates to its cross-sectional design that imposes caution when interpreting its findings. Though current findings mostly align with previous ones that used longitudinal designs in relation to overt aggression (e.g., Calvete and Orue, 2012), there is currently no evidence to sustain casual inferences. We also did not consider self-perpetuating cognitive and interpersonal cycles that, according to the Schema Therapy framework (Rafaeli et al., 2010; Young, 2005), may serve to maintain aggression over time. It should be relevant to conceptualize the individuals’ idiosyncratic cognitive vulnerabilities within broader ecological contexts that may inadvertently serve to sustain or reinforce those vulnerabilities (Espelage, 2014). Considering any of these aspects may have increased the variance explained by the models tested in this work, though it was still higher than that found in previous works on EMSs in relation to externalizing behaviors (e.g., Van Vlierberghe et al., 2010). Finally, we cannot ascertain that current findings would generalize to diverse samples, namely adolescents presenting with psychopathology, or adolescents presenting with both aggressor and victim experiences, though EMSs have been previously linked to externalizing behavior in young offenders (Rijo et al., 2020; Schilder et al., 2021) and to continued victimization (Calvete et al., 2018a).

Current findings have relevant clinical implications. The first implication concerns the need to carefully assess the way adolescents behave aggressively, as the applicable cognitive pathways seem different; specifically, it seems relevant to consider if the individual practices relational aggression (irrespective of its function), or overt aggression, either reactive or proactive. Then, intrapersonal therapy may ensue. Previous works have shown promising findings on managing aggressive behavior using SIP-based interventions (Dodge and Godwin, 2013) and schema therapy (Rijo et al., 2020; Van Wijk-Herbrink et al., 2017). Schema therapy in particular may benefit from targeting coping styles in relation to EMSs that may be responsible for schemas to be expressed through aggression (Janovsky et al., 2020), as well as schema modes, given that an healthy mode has been implicated in acting prosocially, even in the presence of EMS (Schilder et al., 2021). It may also be relevant to consider those interventions within a contextual and/or interpersonal approach, which has been proposed particularly to the practice of aggression (Espelage, 2014). In other words, in addition to interventions focused on the individual, interventions addressing communities where adolescents develop may also be justified, given that aggressive behavior has been associated both with teachers’ (e.g., Gini et al., 2024) and parents’ (Glatz et al., 2020) behaviors toward the adolescent. Schema Therapy assumes the relevance of changing interpersonal maladaptive cycles as was of disconfirming core cognitive themes (Rafaeli et al., 2010; Young et al., 2006), which arises as a difficult task given the stable nature of schemas and their link to neural mechanisms that sustain retrieval and schematic memory generalization of schema-congruent events (Brod et al., 2017). So, changes in aggression may come from working with adolescents and/or with those that frame the adolescents’ developmental experiences, in a valuable and joint effort to change or make flexible both EMSs and SIP-related variables that were currently found to characterize the cognitive pathways underlying the diverse forms and functions of aggression.
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