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This study aimed to examine the relationship between adolescent self-esteem and aggressive behavior. Specifically, a moderated chain mediation model was developed to investigate the mediating role of jealousy and self-control and the moderating role of gender. Data were collected from 652 Chinese adolescents who completed the Self-Esteem Scale, Self-Report Jealousy Scale, Self-Control Scale and Aggressive Behavior Questionnaire. Results showed that adolescent self-esteem may significantly negatively affect aggressive behavior by mediating with jealousy and self-control. Moreover, gender possibly moderates the serial mediating effect of jealousy and self-control between adolescent self-esteem and aggressive behavior. The results have important theoretical and practical implications in that these reveal the influencing factors of adolescent aggressive behavior and the pathways to reduce such behavior.
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1. Introduction

China has the second largest number of adolescents in the world, and about 51% of adolescents show high levels of aggression in secondary school (Hamza et al., 2019; Ning, 2021). Aggressive behavior refers to behavior that is intentionally directed towards others and has a negative impact on them, either physically or psychologically (Anderson and Bushman, 2001). The higher the level of aggression, the more likely to develop criminal behavior, which is not conducive to social harmony and stability (Li et al., 2019). In addition, aggressive behavior can negatively affect many aspects of adolescents, such as damaging the physical and mental health of the person attacked (Card et al., 2008) and resulting in poorer peer relationships and lower grades for the attacker (Ren et al., 2021). Thus, this study attempts to investigate the factors that influence adolescent aggressive behavior and the mechanisms behind its formation and provide an empirical basis and theoretical guidance for reducing adolescent aggressive behavior.

Individuals will have physiological changes such as increased secretion of sex hormones in adolescence, and psychological characteristics such as fluctuations in self-esteem levels, diverse emotional changes, and weakened self-control, and various sudden contradictions increase practical characteristics, which will increase adolescent aggressive behavior (González et al., 2017). Self-esteem is a positive feeling and an evaluation of self-worth that people develop during the process of socialization, which affects the development of individual behavior (Pan, 2015). Previous studies have also shown that self-esteem plays an important role in adolescent aggressive behavior, and aggressive behavior can be predicted well (Hu, 2009; Turner and White, 2015). Specifically, adolescents with low self-esteem are prone to receive negative feedback from the external environment and to become insensitive to positive feedback, which makes them susceptible to anger, jealousy, and dysfunctional behavior such as uncivilized and aggressive behavior (Hu, 2009). Thus, we propose hypothesis H1: Adolescent self-esteem negatively predicts aggressive behavior.

Jealousy is a negative emotional experience consisting of anger and resentment when comparing oneself to others and finding oneself inferior to them in some way (Lin et al., 2003). According to emotion regulation theory, the emotional experience of jealousy can influence adolescent aggressive behavior and can significantly predict individual problem behavior (Thompson, 1991; Murphy and Russell, 2018; Gao et al., 2022). Compared with individuals in other age groups, adolescents experience jealous emotions more often (Lennarz et al., 2017) and this feeling is often accompanied by aggressive behavior (Murphy and Russell, 2018). Studies have found that self-esteem can significantly negatively predict jealousy (Broemer and Diehl, 2003; Goldenberg et al., 2003; Si, 2009). It may be that most individuals with low self-esteem have lower levels of mental development than individuals with high self-esteem. Even if they are temporarily inferior to others, individuals with low self-esteem do not believe that they can catch up with or even surpass others through hard work, so individuals with low self-esteem are prone to jealousy (He and Zhang, 2012). Furthermore, the self-hierarchical model suggests that self-esteem, as a higher-level psychological trait in the model, affects the perception of self and others, which in turn affects individuals’ emotional experiences (Yang et al., 2017), such that those with low self-esteem have stronger emotional reactions to negative self-related information and are more likely to experience more jealousy when comparing themselves to others (Zhang et al., 2006; Chin et al., 2016), which ultimately leads to increased aggressive behavior. A study has also found that jealousy mediates between adolescent self-esteem and aggressive behavior (Sun et al., 2013). Thus, we propose hypothesis H2: Jealousy plays a mediating role between self-esteem and aggressive behavior in adolescents.

Self-control refers to the replacement of an individual inherent behavioral responses with other behavior in order to overcome their own desires and needs, and thus enable them to adapt to society more effectively (Baumeister and Tice, 2007). It is one of the factors affecting adolescent aggressive behavior and can effectively predict aggressive behavior (Denson et al., 2012). Specifically, improved self-control can reduce the incidence of aggressive behavior and even criminal behavior (Pechorro et al., 2021). Previous studies have shown that self-control can be influenced by self-esteem (Finkenauer et al., 2005), such that individuals with low self-esteem are more likely to lose self-control and adopt negative coping styles such as aggressive behavior when faced with an external stimulus (Li et al., 2017). The general theory of crime also suggests that the influence of all psychological traits on problem behavior must be achieved through self-control (Barlow, 1991). Therefore, as a psychological trait, self-esteem may indirectly affect adolescent aggressive behavior through self-control. Furthermore, another study found that self-control mediates the role between self-esteem and aggressive behavior (Huang et al., 2013). Thus, we propose hypothesis H3: Self-control mediates the role between adolescent jealousy and aggressive behavior.

Studies have shown that jealousy as a negative emotional experience can directly affect an individual’s level of self-control, which in turn affects the generation of behavior. Based on the strength model of self-control, adolescents will deplete their limited available psychological resources in order to counteract and control their jealous reactions (Crusius and Mussweiler, 2012; Yu et al., 2013), which decreases their self-control and thus increases the production of aggressive behavior (Hill et al., 2011). In addition, previous studies have verified that self-esteem affects adolescent jealousy and increase in an individual self-esteem and sense of power can reduce the intensity of their emotional experience of jealousy (Chin et al., 2016). Thus, we propose hypothesis H4: Jealousy and self-control possibly play significant chain mediating effects between self-esteem and aggressive behavior. In addition, due to the influence of gender cognition, personality traits, living habits, there are gender differences between males and females in emotional experience (Chen, 2010). Previous study has shown significant differences in jealousy between males and females (Zhang et al., 2006). Thus, we propose hypothesis H5: Gender regulates the influence of self-esteem on jealousy.

In summary, this study proposes a hypothesis model (Figure 1) and tests the above hypothesis through empirical research, which provides theoretical guidance and empirical basis for scientific prevention and effective control of the occurrence of adolescent aggressive behavior.
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FIGURE 1
 The proposed hypothesis model.




2. Methods


2.1. Participants

A total of 680 participants who not suffered from psychological, neurological, or major physiological diseases were selected from a secondary school in Chongqing, using the cluster sampling method. After excluding incomplete and inattentive questionnaires, 652 valid questionnaires were obtained. The effective ratio of the questionnaire is 95.9% and the mean age of the participants was 14.18 ± 1.25 years old (Table 1). Additionally, consent was obtained from all participants and relevant school personnel, before the study.



TABLE 1 Basic participant information.
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2.2. Measures


2.2.1. The self-esteem scale

Self-esteem was assessed with the Self-Esteem Scale (SES),which was developed by Rosenberg (Blascovich and Tomaka, 1991), modified by Tian (2006) and applied to Chinese participants. Responses on the 10 items (e.g., “I feel that I have a number of good qualities”) were rated on 4-point Likert scales ranging from 1 (strongly disagree) to 4 (strongly agree). A higher total score indicates a higher level of self-esteem of the individual. In this study, the internal consistency was α = 0.83.



2.2.2. The self-report jealousy scale

Jealousy was assessed with the Self-report Jealousy Scale (SJS), which developed by Bringle and Boebinger (1990), and was revised by Wang (2001). Responses on the 20 items were rated on 3-point Likert scales ranging from 1 (not jealous) to 3 (strongly jealous). The higher the total score, the higher the level of jealousy of the individual. This measure has high reliability and validity and is applicable to Chinese participants (Wang, 2001). In this study, the internal consistency was α = 0.85.



2.2.3. The self-control scale

Self-control was assessed by using the Self-control Scale (SCS) developed by Boone et al. (2004), which Tan and Guo (2008) modified for secondary school students, and this scale has good reliability and validity (Hu et al., 2012). Responses on the 19 items were rated on 5-point Likert scales ranging from 1 (strongly disagree) to 5 (strongly agree). The higher the total score, the lower the level of self-control exhibited by the individual. In this study, the internal consistency was α = 0.87.



2.2.4. The aggression questionnaire

Aggressive behavior was assessed with the Aggression Questionnaire (AQ), developed by Buss et al. (1992) and revised by Liu et al. (2009). Responses on the 20 items were rated on 5-point Likert scales ranging from 1 (strongly disagree) to 5 (strongly agree). The higher the total score, the more aggressive the individual is. In this study, the internal consistency was α = 0.9.




2.3. Statistical processing

We used the Harman’s one-way method to test common method variance (CMV) and the SPSS macroPROCESS prepared by Hayes to test for the proposed hypothesis model.




3. Results


3.1. Common method variance

During the questionnaire survey, various methods were employed to reduce the occurrence of common method variance (CMV). These included the use of anonymity, guided participants to report truthfully, and the use of reverse scoring questions. In addition, the Harman one-way method was applied to test for CMV. The results showed that the variance explained by the first factor was 19.75%, which was below the critical value of 40% (Xiong et al., 2012), indicating that there was no serious CMV issue in this study.



3.2. Descriptive statistics and correlation analysis

According to correlation analysis, there were significant negative correlations between self-esteem, jealousy and aggressive behavior; a significant positive correlation between self-esteem and self-control; a significant negative correlation between jealousy and self-control; and a significant positive correlation with aggressive behavior. Moreover, a significant negative correlation was observed between self-control and aggressive behavior (Table 2).



TABLE 2 Descriptive statistics and correlation analysis of each variable (n = 652).
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TABLE 3 Test for variability of variables.
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3.3. Test for variability of variables

Findings showed that Chinese adolescents have significant gender differences score of on self-esteem, jealousy and aggressive behavior (p < 0.01). Specifically, males scored higher than females on self-esteem, while females scored higher than males on jealousy and aggressive behavior. However, the gender difference was not significant in the scores of self-control (p > 0.05).



3.4. Regression analysis

The correlation analysis met the statistical requirements for testing the mediating effect of jealousy and self-control (Wen and Ye, 2014). The results, presented in Table 4, demonstrated a significant effect of both self-esteem and gender on jealousy (β = −0.16 ~ −0.12, p < 0.01); jealousy and jealousy effectively predicted self-control (β = −0.27 ~ 0.48, p < 0.001). Moreover, jealousy and self-control both effectively predicted aggressive behavior (β = −0.57 ~ 0.14, p < 0.01).



TABLE 4 Regression analysis of each variable.
[image: Table4]



3.5. Mediation analyses

The results of the regression analysis met the statistical requirements for conducting a test of mediating effects (Wen and Ye, 2014). Thus, the hypothesis was subsequently tested using model 83 based on the bias-corrected percentile bootstrap method (5,000 replicate samples), the results of which are shown in Table 5. The direct effect of adolescent self-esteem on their aggressive behavior was found to be statistically significant (β = −0.22, p < 0.05). Furthermore, bootstrap 95% confidence intervals for the total mediating effect of jealousy and self-control were found to not include 0, thus indicating that jealousy and self-control play a significant chain mediating effect between self-esteem and aggressive behavior, accounting for 81.22% of the total effect.



TABLE 5 The test of mediating effects.
[image: Table5]



3.6. Regulation analysis

Figure 2 demonstrates that the interaction between self-esteem and gender has a significant influence on jealousy (β = 0.28, p < 0.001) with the 95% confidence interval [0. 01, 0.16]. This indicates that gender significantly moderates the relationship between self-esteem and jealousy. To further elucidate the moderation effect of gender, a simple slope test was conducted based on the methodology proposed by Toothaker (1994), as illustrated in Figure 3. The results showed that lower levels of self-esteem predicted higher levels of jealousy in females (β = −0.40, t = −4.61, p < 0.001), while the result of males was not significant (β = −0.12, t = −1.53, p > 0.05).

[image: Figure 2]

FIGURE 2
 The relationship between adolescent self-esteem and aggressive behavior: the mediating role of jealousy and self-control and the moderating role of gender. ***p < 0.001, **p < 0.01.


[image: Figure 3]

FIGURE 3
 Figure of regulating effect.





4. Discussion

In recent years, the increasing prevalence of aggressive behavior among adolescents has become a major public health concern globally (Liu et al., 2016; Robert et al., 2017). This study revealed that adolescent self-esteem negatively predicted their aggressive behavior, which is consistent with the findings of previous studies (Brentdonnellan et al., 2005; Luo et al., 2011). This may be because adolescents with low self-esteem lack social connections, which makes them maladaptive to social norms and leads to an increase in aggressive behavior (Brentdonnellan et al., 2005). Therefore, it is essential to enhance the self-esteem of adolescents so that they can maintain physical and mental health and promote harmonious stability in society. Additionally, in order to further explore the mechanisms of adolescent aggressive behavior, this study used jealousy and self-control as mediating variables, and gender as a moderating variable, and some meaningful conclusions were obtained.

The results of this study indicate that jealousy mediates the relationship between adolescent self-esteem and aggressive behavior. Prior research has shown that adolescents with lower self-esteem are more prone to make negative social comparisons with others, leading to higher levels of jealousy (Desteno and Salovey, 1996; Zhang et al., 2006; Rentzsch et al., 2015). Moreover, adolescents pay more attention to negative external feedback, undergo more jealous experiences (Chin et al., 2016), and are less able to effectively manage their emotions, compared to other individuals, which can easily lead to more aggressive and even criminal behavior (Desteno et al., 2006; Gu et al., 2012; Liu et al., 2021). Therefore, adolescents with lower self-esteem may be more susceptible to negative information about their perceptions of self and others and may be more prone to jealousy in social comparisons, which may lead to the engagement of aggressive behavior as a negative coping style.

The results indicate that self-control mediates the relationship between self-esteem and aggressive behavior, suggesting that self-esteem can influence aggressive behavior through self-control. Previous studies have shown that adolescent self-esteem levels affect self-control, with a lack of social support reducing individual self-esteem levels and consequently leading to a lower self-efficacy and less self-control (Huang et al., 2013; Li et al., 2017). In addition, the strength model of self-control states that an individual ability to exercise self-control depends on their limited energy and continuous emotional regulation will gradually reduce the energy of self-control (Yu et al., 2013). Consequently, a lack of self-control energy can lead to problematic behavior such as aggressive behavior (Dewall et al., 2007). Thus, adolescents with low self-esteem may continuously use their limited self-control energy to help them adapt to society during socialization, which leaves them with fewer self-control resources and increases the likelihood of aggressive behavior.

Moreover, the results suggested that adolescent jealousy and self-control possibly played chain mediating effects in between self-esteem and aggressive behavior, which further explained the mechanism by which adolescent self-esteem influences aggressive behavior. According to the emotion regulation theory, adolescents with low self-esteem are more likely to feel inferior and jealous when comparing themselves to others, increasing their sensitivity to social events and leading to aggressive behavior as a way to conform to social norms (He et al., 2012; Cao and Zhang, 2018). At the same time, they tend to exhibit aggressive behavior in order to ensure their emotional responses conform to social norms and consume their self-control energy (Dewall et al., 2016). Additionally, the broaden-and-build theory of positive emotions proposes that such emotions can expand the cognitive and behavioral range of individuals and improve the utilization rate of their psychological energy (Fredrickson, 2004). Thus, appropriately improving the self-esteem level of adolescents may make them often have a positive attitude towards themselves and feel positive emotional experiences, rather than negative emotional experiences such as jealousy (Si, 2009). Furthermore, they can then fully use their self-control energy to actively control their cognition and behavior, thereby reducing the occurrence of aggressive behavior (Agbaria, 2021).

Finally, this study found that gender may have a moderating effect between self-esteem and jealousy. Specifically, females with low self-esteem were more likely to develop higher levels of jealousy than males. This could be because females and males have different thinking styles, cognitive styles, etc., particularly as girls who enter adolescence, they tend to have more delicate feelings and pay more attention to details (Li and Yang, 2008). Additionally, individuals with low self-esteem were more sensitive to negative information and perceive themselves as inferior to others (Chin et al., 2016). As a result, females with low self-esteem were more likely to experience jealousy in relationships, studies, life, and other areas of life.


4.1. Implications

Theoretically, we more comprehensively discuss the internal action path of the impact of adolescent self-esteem and aggressive behavior and deepen the understanding of the mediation mechanism of aggressive behavior, while providing theoretical guidance and empirical evidence for preventing and reducing such behavior. From a practical perspective, we found that it is possible to reduce the experience of jealousy and thus aggressive behavior by enhancing adolescent self-esteem levels. This can be achieved through greater care and support by family members, teachers and peers or friends. Moreover, the findings suggest that it is possible to improve self-control energy by improving emotion management ability and teaching adolescents how to face external negative information in a positive way, thus reducing the possibility of aggressive behavior. Additionally, special attention needs to be paid to female’s self-esteem levels and their ability to focus on positive information.




5. Limitations

This study has some limitations that need to be further improved. First, the participants were all middle school students in school, but there are many non-school adolescents in real life. Therefore, future studies on this topic could use a larger sample that includes the latter as well. Second, the use of a single questionnaire may have a social approval effect, and multiple methods can be used to study this issue in the future, such as implicit association tests and event-related potential techniques, which are less affected by social approval. Third, this study finds that self-control is playing a much larger role than jealousy. However, the reasons for this have not been further studied. Therefore, we could explore the reasons it in future studies. Fourthly, since this is a cross-sectional study, it cannot draw conclusions about causality from the data. Therefore, further investigation through longitudinal studies is necessary to understand the causal relationship between the variables.



6. Conclusion

This study established a regulatory chain mediation model. Specifically, adolescent self-esteem may significantly negatively affect aggressive behavior by mediating with jealousy and self-control. Moreover, gender possibly moderates the serial mediating effect of jealousy and self-control between adolescent self-esteem and aggressive behavior. This information would be of significant value to those professionals engaged in helping adolescents to address their behavioral issues.
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