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Abstract

:

Antisocial behavior (AB) is a complex phenomenon, predicted by a wide range of biological, environmental, and personality factors. These have high human and economic costs especially in adolescents, highlighting the importance of investigating factors that may be associated with these behaviors. Among the most potent predictors of AB are early life experiences and personality. To this end, the present study sought to investigate the association between early life parental abuse and behavioral activation system (BAS) personality traits assessed within the reinforcement sensitivity theory (RST) framework and antisocial behaviors in Mexican adolescents. Our sample consisted of 342 adolescents (Mage = 17, SD = 2.47) from northwestern Mexico. Participants, after parental consent and participant consent/assent (if minors), self-reported early life parental abuse, current BAS personality traits, and antisocial behaviors. Through structural equation models, our results suggest there is a positive association between early life parental abuse and antisocial behaviors, as well as a negative association with BAS personality traits (R2 = 37%). These results contribute to the current literature by suggesting that personality and environmental variables can predict adolescent antisocial behaviors. Future studies should explore the interplay between these variables longitudinally and investigate both risk and protective factors, as well as negative and positive outcomes.
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1. Introduction


Antisocial behavior (AB) is a complex phenomenon that can be influenced by a wide range of biological, environmental, and personality factors. AB carries with it high human and economic costs [1] and disproportionally affects adolescents [2]. Of the approximately 30 million crimes reported in Mexico in 2019, a third were carried out by individuals under 25 [3]. These young individuals considered adolescents [4], in many cases, have been coerced by organized crime or by other adults to participate in criminal activities. Early life experiences, particularly those characterized by trauma, abuse, and violence, may predict antisocial behaviors later in life. Likewise, the sociophysical context of the individual may influence behavioral response and exposure to the AB and actions of others. Mexican citizens, most importantly children and adolescents, have experienced a dramatic and unprecedented increase in violent crime starting in 2008, affecting children and adolescents disproportionally in certain segments of the population. According to official data reported by the National Institute of Statistics and Geography [5], homicides in Mexico were stable from the mid-1990s through 2007. However, between 2007 and 2010, the number of reported murders almost tripled. These rates have continued to increase, to the point that in 2020, the rates were almost double those of 2009 (19,000 to 36,000). Conflicts related to the drug trade have had an increased spillover of violence onto civilian non-actors [6], and some of the current highest homicide rates are in northwestern Mexico, where this research was carried out [7]. Despite these high rates, it is well known that increased educational attainment has a bidirectional relationship with crime —those who have a higher education have a lower probability of being involved in crime [8]; however, during the Drug War, this was not the case, and increases in crime have been consistently on the rise ever since. Nevertheless, if abuse, violence, and trauma represent negative factors influencing behavior, then other factors related to approach behaviors such as persistence in the pursuit of achieving personal goals, reinforcement of personal interests, and responsivity to rewarding stimuli may serve as counterbalancing measures in the avoidance of AB. Examining the interplay of these factors and their relationship to negative outcomes can further inform our understanding of the psychosocial foundations of antisocial behaviors. This may be particularly relevant in children and adolescents, given the associations between abuse in childhood and future negative outcomes.



Evidence suggests that antisocial behaviors peaks during adolescence, with most individuals engaging in activities that can be considered antisocial to some degree. For the grand majority, this is a transitional period, and behaviors are not necessarily continued into adulthood [9]. However, AB may persist past adolescence and lead to dire consequences. Across Mexico, approximately 12,000 children/adolescents between the ages of 14 and 18 have been arrested, and of the 10 million nationwide, 7136 have been institutionalized [10,11]. Individual differences in personality are potential predisposing factors that may provide insight into the persistence of these behaviors throughout adolescence and into adulthood.



Identifying the underlying factors that may be associated with AB in adolescents has led to research from a myriad of academic and disciplinary perspectives. One such avenue focuses on theoretically relevant personality traits such as the behavioral approach and inhibition systems (BIS/BAS, respectively) [12]. The study of approach and inhibition is based on the supposition that major personality traits represent basic, individual systems of approach and avoidance. From this perspective, both human and non-human animals are motivated to maximize their exposure to rewards (BAS) and to minimize their exposure to punishment (BIS). A more recent theoretical perspective that developed out of BIS/BAS theory, the reinforcement sensitivity theory (RST) [13], is conceptualized in terms of emotion, motivation, and learning. This theory posits BAS as sensitivity to appetitive stimuli that results in motivated, goal-directed approach behaviors. Given these underlying assumptions, researchers have hypothesized that AB may arise from dysregulation in the reward system [14], and indeed, behavioral studies appear to suggest that individuals engaging in antisocial behaviors may be hypersensitive to rewards [15,16].



The behavioral activation system has been linked to externalizing and antisocial behaviors, as well as reactive and proactive aggression [17,18]. High BAS has been shown to predict drug and alcohol abuse, psychopathy, and hyperactive–impulsive symptoms [19] as well as aggressive behavior [20] in students. There is also evidence that sub-constructs within the BAS framework may represent distinct roles. For instance, high sensitivity to rewards has been associated with alcohol consumption in adolescents [21], risky driving, risky decision making, and risky health behaviors [22] as well as psychopathic traits, conduct problems, and alcohol abuse [23]. Reward-related behaviors have also been shown to predict conflict with adults and socialization with antisocial peers [24].



Some have suggested that the BAS construct can be split into future- and present-oriented behaviors [25]. Studies examining BAS from this perspective have suggested gender differences in reporting where AB was predicted by future-oriented BAS in male participants (planning and persistence toward goals and the pursuit of interests) and present-oriented BAS in female participants (reward reactivity and impulsivity) [26]. Another study reported impulsivity demonstrating predictive utility for AB in female participants and goal-driven persistence in male participants [27]. These investigations suggest an association between BAS and AB, albeit one that is likely complex and dependent upon/interdependent with other factors such as gender or time orientation.



Parental child abuse and the role it can play in development have also been shown to be precipitating factors in future AB. Studies have demonstrated associations between abuse, child maltreatment, and harsh parenting, and antisocial behavior in adulthood [26,27]. An international, cross-cultural study of Asian, European, and North American samples reported a strong relationship between child abuse and AB across contexts [28]. Similarly, a systematic review found child abuse to represent the most constant outcome relationship with antisocial traits [29]. Another longitudinal study found associations between physical abuse and delinquency, externalizing behavioral problems, and drug abuse [30]. Antisocial personality disorder was likewise related to adverse experiences in youth such as child abuse and neglect [31]. An additional longitudinal study examining AB and ecological factors found abusive parenting, peer victimization, and community cohesion to be important predictors of AB in children and adolescents with ADHD [32]. It has thus been repeatedly shown that being the victim of violence, or indeed merely observing violence in childhood, is a potent predictor of AB [33].



Furthermore, evidence suggests that childhood abuse may represent a continuing AB risk factor into adulthood. A study of the relationship between child abuse and antisocial behavior throughout life found higher levels of AB in adults who experienced maltreatment in their childhood [33]. Adverse childhood experiences (abusive parenting, family violence, substance abuse, divorce, incarceration of a family member) have also been associated with recidivism in juvenile offenders [34]. A meta-analysis found that abused adolescents were two times more likely to be involved in antisocial behavior than their counterparts in adulthood [35]. Furthermore, a study of female participants reporting on a wide range of maltreatment found all forms to be associated with antisocial and risky sexual behaviors, depression, and drug/alcohol use [36].



Although not as widely studied within the RST framework, there is some evidence of early life adversity, including child abuse, having an association with approach behaviors, and associated neural markers, specifically, reward-related behaviors [37]. Some recent studies have also found a negative association with self-report reward drive [38]. However, previous studies did not find any associations with any BAS sub-constructs [39]. These mixed results suggest a complex relationship and that these associations may be sub-construct specific.



The social, affective, educational, and formative support received from parents or guardians is critical for positive childhood development. The lack of a safe and supportive environment can lead to emotional and behavioral problems in children [40]. Consequently, healthy parent–child relationships are crucial for appropriate childhood development [41]. In congruence, a longitudinal study of adolescents consistently found that greater reward responsivity was related to higher parenting quality and, in turn, to externalizing and internalizing symptoms [42].



The effects of both child abuse and BAS on antisocial behaviors among adolescents have not been well studied in general, and specifically, little research has been applied to Mexican samples. Previous investigations have tended to focus on factors such as maltreatment, attachment, favorable attitudes toward AB, social bonds, or social concern and its relationship with AB. Given this potential gap, our study examines the effect of both BAS and child abuse on antisocial behavior among Mexican adolescents using a structural equation model. The research seeks to analyze the effect of abusive parenting, as well as the influence of the reinforcement-sensitivity-theory-based BAS [43] on antisocial behaviors. Based on previous evidence, we hypothesize that child abuse and BAS will have a positive effect on antisocial behaviors, and these constructs will, in turn, be associated with each other.




2. Method


2.1. Participants


The study sample consisted of 342 adolescent residents of three medium-size urban areas in northwestern Mexico (Mage = 17, SD = 2.47), where 126 identified as a cisgender male, 188 as cisgender female, 7 as not cisgender, and 11 chose not to answer. Most participants were undergraduate students (6.7% junior high school, 55% high school, and 32.1% undergraduate students, with 6.1% choosing not to answer). Participants self-reported having low-to-medium socioeconomic status (SES) [44].




2.2. Procedure


Parental consent was obtained prior to first contact with students who were then provided with basic information about the study. Following the consent process, students were provided with a link to the questionnaire via the Qualtrics software package (licensed with the University of Sonora). The informed consent process was approved by the Ethics Committee for the University of Sonora (ID. USO317007147). Questionnaires typically took around one hour to complete.




2.3. Measures


2.3.1. Antisocial Behavior


The antisocial behavior scale [45] for Mexican samples was used to measure the frequency of AB for adolescents during the previous 12 months. The instrument is comprised of four scales: vandalism (including behaviors such as smashing bottles in the street, on school grounds, or other places), assault (e.g., involved in gang fights or other gang activities), theft (e.g., stole or tried to steal a motor vehicle), and general deviance (e.g., dishonest behaviors such as littering or not stopping at a stop sign). A total of 21 items were answered through a scale-point scoring system of frequency (ranging from 1 = never to 6 = more than twenty times over the previous 12 months). Previous research has demonstrated acceptable internal consistency for this instrument (Cronbach’s α = 0.75) [46].




2.3.2. Abusive Parenting


The Parent–Child Conflict Tactics Scale was used to measure the degree of parental abuse suffered by the student [47]. The instrument measures the frequency of the parental physical, severe, and psychological abuse, using 18 items including statements such as “She/he threatens you”, “She/he spanks you on the bottom with their bare hand”. Responses were scored as 0 = never, 1= one, 2 = twice, 3 = 3–5 times, 4 = 6–10 times, 5 = 11+. Previous research has demonstrated excellent internal consistency (Cronbach’s α = 0.90) [48].




2.3.3. Behavioral Approach System (BAS)


The Behavioral Approach Scale (BAS) of the Reinforcement Sensitivity Theory of Personality Questionnaire (RST-PQ [49]) for a Mexican population was used to examine the individual behavioral approach. The scale comprised of four related but separate subscales: reward interest (RST-PQ RI), goal-driven persistence (RST-PQ GDP), reward reactivity (RST-PQ RR), and impulsivity (RST-PQ I). A total of 35 items with response options ranging from 1= totally disagree to 4 = totally agree. Previous studies have reported mixed results for internal consistency: Cronbach’s α = 0.63 (RST-PQ RR), 0.77 (RST-PQ GDP), 0.70 (RST-PQ RI) 0.61 (RST-PQ I) [50].





2.4. Statistical Analyses


The internal consistency of the measures was calculated using SPSS v.21 software (IBM Mexico, Mexico City, Mexico) (Cronbach´s α) and the results of normality using the Kolmogorov–Smirnov (K–S) test. Confirmatory factor analysis (CFA) was used to form parental abuse, behavioral approach system (BAS), and antisocial behavior factors. Following this, we tested a structural equation model to examine parenting abuse and BAS factors as independent variables of antisocial behavior. Both models were analyzed using EQS [51]. Given that the Mardia multivariate normalized coefficient showed a non-normal distribution of variables, we selected robust methods to test the model. We used the Satorra–Bentler chi-squared test for robust data [52], and BBNNFI, CFI (>0.90), and RMSEA (<0.08) as statistical fit indexes [53]. Given previous gender differences [25], we conducted exploratory mean difference analyses to test if these were present in our data. Normality test (K–S) showed that the data were not normally distributed (p < 0.05); thus, non-parametric tests were used (Table 1). Only differences between cisgender males and females were tested due to the low report of non-cisgender participants.





3. Results


The descriptive data of the scales are presented in Table 1.



Participants reported low levels of antisocial behavior across the sample. Table 2 contains the rate of antisocial behavior (expressed as a percentage) self-reported by the participants.



The structural equation model confirmed our hypotheses by showing coherence between theoretical specified factors (Figure 1. The child abuse factor was formed by two variables: abuse from mother (λ = 0.52) and abuse from father (λ = 0.84). The behavioral approach system (BAS) consisted of reward interest (λ = 0.66) (RST-PQ RI), goal-driven persistence (RST-PQ GDP) (λ = 0.86), reward reactivity (RST-PQ RR) (λ = 0.69), and impulsivity (RST-PQ I) (λ = 0.05). The antisocial behavior factor (AB) comprised vandalism (λ = 0.86), general deviance (λ = 0.88), theft (λ = 0.89), and assault (λ = 0.79). The structural equation model demonstrated (1) the direct and negative effect of the BAS (structural coefficient, −0.22) and (2) the direct and positive effect of parental abuse on antisocial behavior (structural coefficient, 0.52). Child abuse also demonstrated a negative covariance on BAS (structural coefficient, −0.25). The model demonstrated acceptable goodness of fit (Mardia = 285.11 SBX2 (32 D.F.) = 38.27; p = 0.20; BBNFI = 0.96; BBNNFI = 0.97; CFI = 0.99; RMSEA = 0.02), suggesting that the theoretical model adjusted to the data. The model explained 37% of the variance in antisocial behaviors (R2 = 0.37).



The exploratory analysis also showed that there were gender differences between cis-gender male and female participants. Briefly, cisgender male participants reported committing more antisocial behaviors, specifically, vandalism and general deviant behaviors. On the other hand, cisgender female participants reported higher parental abuse from their mothers and higher reinforcement interest and goal-driven persistent behaviors (Table 3).




4. Discussion


Adolescence can be characterized as a time of increased risk-taking and sensation-seeking behaviors, which, in some cases, can lead to an increased probability of antisocial behaviors [54]. These behaviors carry with them potentially serious and significant human and economic costs, which makes examining the precipitating factors that may lead to AB of critical importance [1]. The present study is one of the first to provide evidence of an association between BAS and childhood abuse and antisocial behaviors in adolescents, especially in an understudied global south sample.



Extant evidence has demonstrated that childhood abuse and harsh parenting may lead to an increased probability of involvement in delinquent behavior [55]. In congruence, our results find that both mother and father maltreatment was associated with increased reports of antisocial behaviors during adolescence. Theoretical work has suggested that parents are the first environment for a child and that negative or stressful events can have a significant effect throughout life [34]. Empirical work has demonstrated that abuse during childhood may have lasting effects that can lead to antisocial behaviors [29,56] especially in male adolescents [57].



Further, our results demonstrated an association between childhood abuse and self-report BAS. This has not been extensively studied, and results have been mixed. Some have found no association [39], while others, in congruence with our results, found a negative association [38]. However, unlike our results, the previous research reported only an association with reward-driven behavior. These differences across studies may be the result of variations in sub-construct responses within the BAS construct. For instance, studies have reported negative associations between reward sensitivity and reactivity and childhood trauma or early life stress [58,59], while others have demonstrated positive associations between adverse early life experiences and increased impulsivity [60,61].



As previously mentioned, our results are congruent with antecedent research demonstrating an association between antisocial behaviors and BAS. However, it is important to point out that, unlike previous studies in the literature, and contrary to our hypothesis, we found a negative relationship with antisocial behaviors. This may be due to impulsivity not loading as strongly with other BAS constructs. Previous research has shown that goal-driven persistence and impulsivity, had a near-zero correlation, suggesting that impulsivity is not as associated with other BAS constructs in other samples [62,63,64]. Constructs within BAS may thus have a conflicting association, in which impulsivity may be a risk factor, and goal-directed behaviors may be protective. Our results are consistent with previous work demonstrating “future” versus “now” traits may have opposing effects [65]. This would likewise be congruent with recent theoretical models, such as the dual-system model, that suggest increased risk taking may be due to an imbalance between the individual’s rapidly developing socioemotional system and their gradually developing cognitive control system [66]. Similarly, research has posited that adolescents are inclined to take risks because they are more sensitive to the rewards and possess an undeveloped or underdeveloped ability to control their impulses [67].



This study does have several limitations. The scale that assessed childhood abuse only inquired about mother and father abuse. Given changes in the makeup of families, it is important to update how we assess early life abuse or trauma. Further, we used a sample that only included participants from three medium Mexican cities from the northwestern region of the country. The study should be replicated in other samples to test generalizability. Further, the self-report of antisocial behaviors was skewed, as only a few participants reported more serious antisocial behaviors. Despite low reports of antisocial behaviors, it is important to study general populations. Therefore, a future avenue of the study could focus on measuring AB on a broad spectrum, ranging from less to more serious infractions to probe the range of variability across the population.



Limitations notwithstanding, the results of our research present evidence that BAS and childhood abuse influence antisocial behaviors in a Mexican adolescent sample. The findings provide replication of previous research from the context of the underrepresented global south. Researchers have emphasized the necessity for psychological science to be more representative of the global human population [68,69], and there have been increasing calls for greater diversity in the psychological sciences [70]. Given the high costs of antisocial behaviors, it is crucial to study the generalizability of results in diverse samples throughout the world.



Previous literature has highlighted the crucial importance of investigating the psychological factors that protect individuals against negative stimuli. Recent research has begun to target both environmental and personality variables, which may be protective of the appearance of antisocial behaviors [71,72]. In this study, we found that some BAS constructs may serve such a protective function. Future research should include risk and protective factors, as well as negative and positive outcomes associated with BAS.



Examining both risk and protective outcomes can inform the development of possible interventions and preventative efforts. Our results suggest the implementation of the positive aspects of the BAS system can lead to decreased antisocial behaviors. Further, recent evidence has demonstrated that risk-taking behaviors, which have been linked to the BAS system, can also lead to positive outcomes in the right context. While much of the previous literature has focused on risk taking as it relates to negative outcomes such as illegal or dangerous behaviors, risks can also be directed toward positive, socially acceptable, and constructive behaviors such as studying abroad or learning a new skill. Despite the possible positive outcomes, little is known about the nature of positive risk taking given the tendency toward negative outcomes, such as substance use or delinquency [67]. Orienting future research toward examining both risk and protective factors, as well as positive and negative outcomes, can uncover important underlying mechanisms associated with antisocial behavior and better inform efforts and promote those factors across contexts.




5. Conclusions


Antisocial behaviors carry with them potentially serious and significant human and economic costs, highlighting the importance of examining precipitating factors. The present study provides evidence of an association between BAS and childhood abuse and antisocial behaviors in adolescents in an understudied global south sample. This research is significant because it provides evidence of generalizability of previous results, but also because it extends our knowledge of risk and protective factors for antisocial behaviors. Future work should focus on more diverse samples and longitudinal research design. Finally, to better inform preventative efforts and intervention, it is important to assess risk and protective factors, as well as negative and positive outcomes.







Author Contributions


Conceptualization, M.F.-A., N.S.C.-F., and M.Y.L.; methodology, J.L.E.-R.; formal analysis, M.F.-A., N.S.C.-F., and J.L.E.-R.; investigation, J.L.E.-R.; data curation, J.L.E.-R.; writing—original draft preparation, M.F.-A. and J.L.E.-R.; writing—review and editing, M.Y.L., M.F.-A., and N.S.C.-F.; visualization, M.Y.L. and N.S.C.-F.; supervision, M.F.-A.; funding acquisition, J.L.E.-R. All authors have read and agreed to the published version of the manuscript.




Funding


This study was funded by the National Council for Science and Technology (CONACyT).




Institutional Review Board Statement


The Ethical Commission of the Universidad of Sonora (ID. USO317007147 08/2020) approved the study.




Informed Consent Statement


Digital informed consent was obtained from all participants involved in the study.




Conflicts of Interest


The authors declare no conflict of interest.




References


	



Koegl, C.J.; Farrington, D.P. Estimating the Monetary Cost of Risk Factors for Crime in Boys Using the EARL-20B. Psychol. Serv. 2021, 18, 441–453. [Google Scholar] [CrossRef]

	



Justice Policy Institute Justice Policy Institute Sticker Shock: The Cost of Youth Incarceration 2020. Available online: https://justicepolicy.org/research/policy-brief-2020-sticker-shock-the-cost-of-youth-incarceration/ (accessed on 30 November 2021).

	



Instituto Nacional de Estadística y Geografía. Censo Nacional de Procuración de Justicia Estatal; Instituto Nacional de Estadística y Geografía: Mexico City, Mexico, 2019; Available online: https://www.inegi.org.mx/programas/cnpje/2019/ (accessed on 30 November 2021).

	



Sawyer, S.M.; Azzopardi, P.S.; Wickremarathne, D.; Patton, G.C. The Age of Adolescence. Lancet Child Adolesc. Health 2018, 2, 223–228. [Google Scholar] [CrossRef]

	



Inegi Datos Preliminares Revelan Que en 2020 se Registraron 36,579 Homicidios 2021; Instituto Nacional de Estadística y Geografía: Mexico City, Mexico, 2021; Available online: https://www.inegi.org.mx/contenidos/saladeprensa/boletines/2021/EstSociodemo/Defcioneshomicidio2020.pdf (accessed on 30 November 2021).

	



Brown, R. The Mexican Drug War and Early-Life Health: The Impact of Violent Crime on Birth Outcomes. Demography 2018, 55, 319–340. [Google Scholar] [CrossRef] [PubMed]

	



Instituto Nacional de Estadística y Geografía (INEGI). Encuesta Nacional de Victimización y Percepción Sobre Seguridad Pública (ENVIPE); Instituto Nacional de Estadística y Geografía 2020: Mexico City, Mexico, 2020; Available online: https://www.inegi.org.mx/contenidos/programas/envipe/2020/doc/envipe2020_presentacion_nacional.pdf (accessed on 30 November 2021).

	



Gleditsch, K.S.; Rivera, M.; Zárate-Tenorio, B. Can Education Reduce Violent Crime? Evidence from Mexico before and after the Drug War Onset. J. Dev. Stud. 2021, 1–18. [Google Scholar] [CrossRef]

	



Moffitt, T.E. Life- Course - Persistent versus Adolescence- Limited Antisocial Behavior. In Developmental Psychopathology; Wiley & Sons, Ltd.: Hoboken, NJ, USA, 2015; pp. 570–598. ISBN 978-0-470-93940-6. [Google Scholar]

	



Instituto Nacional de Estadística y Geografía. Censo Nacional de Gobierno, Seguridad Pública y Sistema Penitenciario Estatales (CNGSPSPE); Instituto Nacional de Estadística y Geografía: Mexico City, Mexico, 2019; Available online: https://www.inegi.org.mx/programas/cngspspe/2019/ (accessed on 30 November 2021).

	



Coronado, D. Tejiendo El Perfil Delictivo En El Otro Diferente. La Delincuencia En Jóvenes y Adolescentes. Internaciones 2020, 209–242. [Google Scholar] [CrossRef]

	



Gray, J.A. The Psychophysiological Basis of Introversion-Extraversion. Behav. Res. Ther. 1970, 8, 249–266. [Google Scholar] [CrossRef]

	



Corr, P.J.; McNaughton, N. Neuroscience and Approach/Avoidance Personality Traits: A Two Stage (Valuation–Motivation) Approach. Neurosci. Biobehav. Rev. 2012, 36, 2339–2354. [Google Scholar] [CrossRef] [PubMed]

	



Murray, L.; Waller, R.; Hyde, L.W. A Systematic Review Examining the Link between Psychopathic Personality Traits, Antisocial Behavior, and Neural Reactivity during Reward and Loss Processing. Personal. Disord. Theory Res. Treat. 2018, 9, 497–509. [Google Scholar] [CrossRef]

	



Baskin-Sommers, A.; Newman, J. Differentiating the Cognition-Emotion Interactions That Characterize Psychopathy versus Externalizing. In Handbook of Cognition and Emotion; The Guilford Press: New York, NY, USA, 2013; pp. 501–520. ISBN 978-1-4625-0999-7. [Google Scholar]

	



Budhani, S.; Richell, R.A.; Blair, R.J.R. Impaired Reversal but Intact Acquisition: Probabilistic Response Reversal Deficits in Adult Individuals with Psychopathy. J. Abnorm. Psychol. 2006, 115, 552–558. [Google Scholar] [CrossRef]

	



Hundt, N.E.; Kimbrel, N.A.; Mitchell, J.T.; Nelson-Gray, R.O. High BAS, but Not Low BIS, Predicts Externalizing Symptoms in Adults. Personal. Individ. Differ. 2008, 44, 565–575. [Google Scholar] [CrossRef]

	



Harmon-Jones, E. Anger and the Behavioral Approach System. Personal. Individ. Differ. 2003, 35, 995–1005. [Google Scholar] [CrossRef]

	



Crone, E.A.; Dahl, R.E. Understanding Adolescence as a Period of Social–Affective Engagement and Goal Flexibility. Nat. Rev. Neurosci. 2012, 13, 636–650. [Google Scholar] [CrossRef]

	



Scott-Parker, B.J.; Weston, L. Sensitivity to Reward and Risky Driving, Risky Decision Making, and Risky Health Behaviour: A Literature Review. Transp. Res. Part F Traffic Psychol. Behav. 2017, 49, 93–109. [Google Scholar] [CrossRef]

	



Morgan, J.E.; Bowen, K.L.; Moore, S.C.; van Goozen, S.H.M. The Relationship between Reward and Punishment Sensitivity and Antisocial Behavior in Male Adolescents. Personal. Individ. Differ. 2014, 63, 122–127. [Google Scholar] [CrossRef]

	



Knyazev, G.G. Behavioural Activation as Predictor of Substance Use: Mediating and Moderating Role of Attitudes and Social Relationships. Drug Alcohol Depend. 2004, 75, 309–321. [Google Scholar] [CrossRef] [PubMed]

	



Satchell, L.; Hoskins, S.; Corr, P.; Moore, R. Ruminating on the Nature of Intelligence: Personality Predicts Implicit Theories and Educational Persistence. Personal. Individ. Differ. 2017, 113, 109–114. [Google Scholar] [CrossRef]

	



Bacon, A.M.; McDaid, C.; Williams, N.; Corr, P.J. What Motivates Academic Dishonesty in Students? A Reinforcement Sensitivity Theory Explanation. Br. J. Educ. Psychol. 2020, 90, 152–166. [Google Scholar] [CrossRef]

	



Bacon, A.M.; Corr, P.J.; Satchell, L.P. A Reinforcement Sensitivity Theory Explanation of Antisocial Behaviour. Personal. Individ. Differ. 2018, 123, 87–93. [Google Scholar] [CrossRef]

	



Beckmann, L. Additive and Interactive Effects of Victimization on Adolescent Aggression Across Social Settings. J. Interpers. Violence 2021, 36, NP8933–NP8960. [Google Scholar] [CrossRef]

	



Afifi, T.O.; Fortier, J.; Sareen, J.; Taillieu, T. Associations of Harsh Physical Punishment and Child Maltreatment in Childhood With Antisocial Behaviors in Adulthood. JAMA Netw. Open 2019, 2, e187374. [Google Scholar] [CrossRef]

	



Rebellon, C.J.; Straus, M. Corporal Punishment and Adult Antisocial Behavior: A Comparison of Dyadic Concordance Types and an Evaluation of Mediating Mechanisms in Asia, Europe, and North America. Int. J. Behav. Dev. 2017, 41, 503–513. [Google Scholar] [CrossRef]

	



Schorr, M.T.; Tietbohl-Santos, B.; de Oliveira, L.M.; Terra, L.; de Borba Telles, L.E.; Hauck, S. Association between Different Types of Childhood Trauma and Parental Bonding with Antisocial Traits in Adulthood: A Systematic Review. Child Abuse Negl. 2020, 107, 104621. [Google Scholar] [CrossRef] [PubMed]

	



Strathearn, L.; Giannotti, M.; Mills, R.; Kisely, S.; Najman, J.; Abajobir, A. Long-Term Cognitive, Psychological, and Health Outcomes Associated With Child Abuse and Neglect. Pediatrics 2020, 146, e20200438. [Google Scholar] [CrossRef]

	



DeLisi, M.; Drury, A.J.; Elbert, M.J. The Etiology of Antisocial Personality Disorder: The Differential Roles of Adverse Childhood Experiences and Childhood Psychopathology. Compr. Psychiatry 2019, 92, 1–6. [Google Scholar] [CrossRef] [PubMed]

	



Zhang, S.; Lefmann, T.A.; Lee, N.Y.; Fisher, A.K. Ecological Contexts of Youth Antisocial Behaviors: A Longitudinal Perspective. Aggress. Behav. 2021, 47, 364–374. [Google Scholar] [CrossRef] [PubMed]

	



Degli Esposti, M.; Pinto Pereira, S.M.; Humphreys, D.K.; Sale, R.D.; Bowes, L. Child Maltreatment and the Risk of Antisocial Behaviour: A Population-Based Cohort Study Spanning 50 Years. Child Abuse Negl. 2020, 99, 104281. [Google Scholar] [CrossRef]

	



Baglivio, M.T.; Wolff, K.T. Positive Childhood Experiences (PCE): Cumulative Resiliency in the Face of Adverse Childhood Experiences. Youth Violence Juv. Justice 2021, 19, 139–162. [Google Scholar] [CrossRef]

	



Braga, T.; Cunha, O.; Maia, Â. The Enduring Effect of Maltreatment on Antisocial Behavior: A Meta-Analysis of Longitudinal Studies. Aggress. Violent Behav. 2018, 40, 91–100. [Google Scholar] [CrossRef]

	



Diaz, A.; Shankar, V.; Nucci-Sack, A.; Linares, L.O.; Salandy, A.; Strickler, H.D.; Burk, R.D.; Schlecht, N.F. Effect of Child Abuse and Neglect on Risk Behaviors in Inner-City Minority Female Adolescents and Young Adults. Child Abuse Negl. 2020, 101, 104347. [Google Scholar] [CrossRef]

	



Dennison, M.J.; Rosen, M.L.; Sambrook, K.A.; Jenness, J.L.; Sheridan, M.A.; McLaughlin, K.A. Differential Associations of Distinct Forms of Childhood Adversity With Neurobehavioral Measures of Reward Processing: A Developmental Pathway to Depression. Child Dev. 2019, 90. [Google Scholar] [CrossRef]

	



Miu, A.C.; Bîlc, M.I.; Bunea, I.; Szentágotai-Tătar, A. Childhood Trauma and Sensitivity to Reward and Punishment: Implications for Depressive and Anxiety Symptoms. Personal. Individ. Differ. 2017, 119, 134–140. [Google Scholar] [CrossRef]

	



Rosenman, S.; Rodgers, B. Childhood Adversity and Adult Personality. Aust. N. Z. J. Psychiatry 2006, 40, 482–490. [Google Scholar] [CrossRef]

	



Evans, S.Z.; Simons, L.G.; Simons, R.L. The Effect of Corporal Punishment and Verbal Abuse on Delinquency: Mediating Mechanisms. J. Youth Adolesc. 2012, 41, 1095–1110. [Google Scholar] [CrossRef] [PubMed]

	



Sousa, C.; Herrenkohl, T.I.; Moylan, C.A.; Tajima, E.A.; Klika, J.B.; Herrenkohl, R.C.; Russo, M.J. Longitudinal Study on the Effects of Child Abuse and Children’s Exposure to Domestic Violence, Parent-Child Attachments, and Antisocial Behavior in Adolescence. J. Interpers. Violence 2011, 26, 111–136. [Google Scholar] [CrossRef]

	



Colich, N.L.; Sheridan, M.A.; Humphreys, K.L.; Wade, M.; Tibu, F.; Nelson, C.A.; Zeanah, C.H.; Fox, N.A.; McLaughlin, K.A. Heightened Sensitivity to the Caregiving Environment during Adolescence: Implications for Recovery Following Early-life Adversity. J. Child Psychol. Psychiatry 2021, 62, jcpp.13347. [Google Scholar] [CrossRef] [PubMed]

	



Corr, P.J. The Reinforcement Sensitivity Theory of Personality; Cambridge University Press: Cambridge, UK, 2008; ISBN 978-0-511-81938-4. [Google Scholar]

	



Instituto Nacional de Estadística y Geografía Encuesta Nacional de Ingresos y Gastos de los Hogares (ENIGH, 2020); Instituto Nacional de Estadística y Geografía: Mexico City, Mexico, 2020; Available online: https://www.inegi.org.mx/programas/enigh/nc/2020/ (accessed on 30 November 2021).

	



Vazsonyi, A.T.; Pickering, L.E.; Junger, M.; Hessing, D. An Empirical Test of a General Theory of Crime: A Four-Nation Comparative Study of Self-Control and the Prediction of Deviance. J. Res. Crime Delinquency 2001, 38, 91–131. [Google Scholar] [CrossRef]

	



Frías Armenta, M.; Ramírez, J.M.; Soto, R.; Castell, I.; Corral Verdugo, V. Repercusiones del maltrato infantil: Un estudio con niños en alto riesgo de maltrato. Psicol. Soc. México 2000, 8, 486–492. [Google Scholar]

	



Strauss, M.A.; Hamby, S.L.; Finkelhor, D.; Moore, D.; Runyan, D. Identification of Child Maltreatment with the Parent-Child Conflict Tactics Scales: Development & Psychometric Data for a National Sample of American Parents; Educatioinal Resources Information Center: Chicago, IL, USA, 1998; p. 25. [Google Scholar]

	



Frías Armenta, M. Evaluación empírica de los supuestos de la ley en materia de justicia juvenil. In Delincuencia juvenil: Aspectos Sociales, Jurídicos y Psicológicos; Plaza y Valdez Editores: Mexico City, Mexico, 2010; pp. 69–90. ISBN 978-607-402-010-6. [Google Scholar]

	



Corr, P.J.; Cooper, A.J. The Reinforcement Sensitivity Theory of Personality Questionnaire (RST-PQ): Development and Validation. Psychol. Assess. 2016, 28, 1427–1440. [Google Scholar] [CrossRef]

	



Espinoza Romero, J.L.; Velardez Soto, S.N.; Corral Frías, N.S.; Frías Armenta, M. Validación del Cuestionario de Personalidad de la Teoría de la Sensibilidad al Refuerzo en Estudiantes; Sociedad Mexicana de Psicología: Guadalajara, Jalisco, 17 October 2019; Volume Especial, pp. 962–964. [Google Scholar]

	



Bentler, P.M. EQS 6 Structural Equations Program Manual, 6th ed.; Multivariate Software, Inc.: Los Angeles, CA, USA, 2006; ISBN 1-885898-03-7. [Google Scholar]

	



Satorra, A.; Bentler, P.M. A Scaled Difference Chi-Square Test Statistic for Moment Structure Analysis. Psychometrika 2001, 66, 507–514. [Google Scholar] [CrossRef]

	



Bentler, P.M. Structural Equation Modeling With Lisrel, Prelis, and Simplis: Basic Concepts, Applications, and Programming; Psychology Press: New York, NY, USA, 1998; ISBN 978-0-203-77476-2. [Google Scholar]

	



Duell, N.; Steinberg, L. Differential Correlates of Positive and Negative Risk Taking in Adolescence. J. Youth Adolesc. 2020, 49, 1162–1178. [Google Scholar] [CrossRef]

	



Klatt, T.; Kliem, S. The Influence of Harsh Parenting and Parental Warmth During Childhood on Later Involvement in Prison Misconduct. J. Interpers. Violence 2021, 36, 6838–6858. [Google Scholar] [CrossRef]

	



Gomis-Pomares, A.; Villanueva, L. The Effect of Adverse Childhood Experiences on Deviant and Altruistic Behavior during Emerging Adulthood. Psicothema 2020, 32, 33–39. [Google Scholar] [CrossRef]

	



Godinet, M.T.; Li, F.; Berg, T. Early Childhood Maltreatment and Trajectories of Behavioral Problems: Exploring Gender and Racial Differences. Child Abuse Negl. 2014, 38, 544–556. [Google Scholar] [CrossRef]

	



Huys, Q.J.; Pizzagalli, D.A.; Bogdan, R.; Dayan, P. Mapping Anhedonia onto Reinforcement Learning: A Behavioural Meta-Analysis. Biol. Mood Anxiety Disord. 2013, 3, 12. [Google Scholar] [CrossRef]

	



Pizzagalli, D.A. Depression, Stress, and Anhedonia: Toward a Synthesis and Integrated Model. Annu. Rev. Clin. Psychol. 2014, 10, 393–423. [Google Scholar] [CrossRef] [PubMed]

	



Kiff, C.J.; Lengua, L.J.; Zalewski, M. Nature and Nurturing: Parenting in the Context of Child Temperament. Clin. Child Fam. Psychol. Rev. 2011, 14, 251–301. [Google Scholar] [CrossRef] [PubMed]

	



Olson, S.L.; Bates, J.E.; Sandy, J.M.; Schilling, E.M. Early Developmental Precursors of Impulsive and Inattentive Behavior: From Infancy to Middle Childhood. J. Child Psychol. Psychiatry 2002, 43, 435–447. [Google Scholar] [CrossRef]

	



Corr, P.J. Reinforcement Sensitivity Theory and Personality. Neurosci. Biobehav. Rev. 2004, 28, 317–332. [Google Scholar] [CrossRef] [PubMed]

	



Pugnaghi, G.; Cooper, A.; Ettinger, U.; Corr, P.J. The Psychometric Properties of the German Language Reinforcement Sensitivity Theory-Personality Questionnaire (RST-PQ). J. Individ. Differ. 2018, 39, 182–190. [Google Scholar] [CrossRef]

	



Vecchione, M.; Corr, P.J. Development and Validation of a Short Version of the Reinforcement Sensitivity Theory of Personality Questionnaire (RST-PQ-S). J. Pers. Assess. 2021, 103, 535–546. [Google Scholar] [CrossRef]

	



Satchell, L.P.; Bacon, A.M.; Firth, J.L.; Corr, P.J. Risk as Reward: Reinforcement Sensitivity Theory and Psychopathic Personality Perspectives on Everyday Risk-Taking. Personal. Individ. Differ. 2018, 128, 162–169. [Google Scholar] [CrossRef]

	



Meisel, S.N.; Fosco, W.D.; Hawk, L.W.; Colder, C.R. Mind the Gap: A Review and Recommendations for Statistically Evaluating Dual Systems Models of Adolescent Risk Behavior. Dev. Cogn. Neurosci. 2019, 39, 100681. [Google Scholar] [CrossRef]

	



Duell, N.; Steinberg, L. Positive Risk Taking in Adolescence. Child Dev. Perspect. 2019, 13, 48–52. [Google Scholar] [CrossRef]

	



Arnett, J.J. The Neglected 95%: Why American Psychology Needs to Become Less American. Am. Psychol. 2008, 63, 602–614. [Google Scholar] [CrossRef]

	



Rad, M.S.; Martingano, A.J.; Ginges, J. Toward a Psychology of Homo Sapiens: Making Psychological Science More Representative of the Human Population. Proc. Natl. Acad. Sci. 2018, 115, 11401–11405. [Google Scholar] [CrossRef] [PubMed]

	



Roberts, S.O.; Bareket-Shavit, C.; Dollins, F.A.; Goldie, P.D.; Mortenson, E. Racial Inequality in Psychological Research: Trends of the Past and Recommendations for the Future. Perspect. Psychol. Sci. 2020, 15, 1295–1309. [Google Scholar] [CrossRef] [PubMed]

	



Frías Armenta, M.; Martín, A.M.; Corral-Frías, N.S. Editorial: Biopsychosocial Protective Factors Related to Antisocial Behaviors. Front. Psychol. 2021, 12, 757355. [Google Scholar] [CrossRef] [PubMed]

	



Frías Armenta, M.; Corral-Frías, N.S. Positive University Environment and Agreeableness as Protective Factors Against Antisocial Behavior in Mexican University Students. Front. Psychol. 2021, 12, 662146. [Google Scholar] [CrossRef] [PubMed]








[image: Ijerph 19 01584 g001 550] 





Figure 1. Structural model of child abuse and the behavior approach system and its influence on adolescent antisocial behavior. Mardia = 285.11, SBX2 (32 D.F.) = 38.27, p = 0.20, BBNNFI = 0.96; CFI = 0.97; RMSEA = 0.02, R2 = 0.37 * p < 0.05. 






Figure 1. Structural model of child abuse and the behavior approach system and its influence on adolescent antisocial behavior. Mardia = 285.11, SBX2 (32 D.F.) = 38.27, p = 0.20, BBNNFI = 0.96; CFI = 0.97; RMSEA = 0.02, R2 = 0.37 * p < 0.05.



[image: Ijerph 19 01584 g001]







[image: Table] 





Table 1. Descriptive Statistics of the scales.
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	Mean
	SD
	K-S

(Sig)
	Cronbach

A





	AB
	
	
	
	



	Vandalism
	1.71
	0.75
	<0.001
	0.77



	Assault
	1.42
	1.13
	<0.001
	0.78



	Theft
	1.42
	1.13
	<0.001
	0.78



	General deviance
	1.42
	0.78
	<0.001
	0.86



	Parental

Abuse
	
	
	
	



	Mother
	1.28
	0.75
	<0.001
	0.90



	Father
	1.57
	0.97
	<0.001
	0.87



	BAS
	
	
	
	



	Reinforcement interest
	3.71
	0.48
	<0.001
	0.90



	Goal-driven persistence
	3.14
	0.89
	<0.001
	0.91



	Reward reactivity
	2.71
	1.11
	<0.001
	0.86



	Impulsivity
	2.71
	0.75
	<0.001
	0.83







Note: K-S = Kolmogorov-Smirnov.
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Table 2. Rates of antisocial behaviors in an adolescent sample.






Table 2. Rates of antisocial behaviors in an adolescent sample.












	
	Vandalism
	General Deviance
	Thief
	Assault





	Men
	60%
	52%
	75%
	80%



	Women
	40%
	44%
	25%
	20%







Rates of antisocial behaviors among participants who identified as cis gender male and cis gender female (given that the sample only included seven respondents who identified as other than cis gender, making analysis difficult.
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Table 3. Gender differences between variables.
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Gender

	
 

	
 

	
 




	
 

	
Female

n = 188

	
Male

n = 127

	
 

	
 

	
 




	
 

	
ave. rank

	
ave. rank

	
Z

	
p

	
d






	
Antisocial Behaviors

	
 

	
 

	
 

	
 

	
 




	
Vandalism

	
152.84

	
164.46 *

	
−2.32

	
0.02

	
0.22




	
Assault

	
152.68

	
164.69 *

	
−2.85

	
0.004

	
0.26




	
Theft

	
155.32

	
160.76

	
−1.36

	
0.17

	
-




	
General deviance

	
151.43

	
166.56 *

	
−2.58

	
0.01

	
0.26




	
Parental

Abuse

	

	

	

	

	




	
Father (parental abuse)

	
159.04

	
155.20

	
−0.784

	
0.43

	
-




	
Mother (parental abuse)

	
162.18 *

	
150.18

	
−2.22

	
0.03

	
0.22




	
BAS

	

	

	

	

	




	
Reward reactivity

	
157.05

	
157.80

	
−0.079

	
0.93

	
-




	
Goal-driven persistence

	
164.90 *

	
146.46

	
−1.96

	
0.05

	
0.17




	
Reinforcement interest

	
168.53 *

	
141.04

	
−3.04

	
0.002

	
0.17




	
Impulsivity

	
155.70

	
160.18

	
−0.450

	
0.65

	
-








Note: * significant difference.
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