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Abstract

:

Background: Adolescence is a critical developmental period for mentalization and emotion regulation skills. Studies show that during this time, adolescents may experience greater vulnerability to challenges of mental and emotional well-being. Studies also show that self-skills, such as mentalization, self-compassion, and self-control are independently associated with feelings of global self-worth or psychological well-being. To date, no known studies have explored interconnected relations among these self-skills, despite significant overlaps in the social-biological development of these skills. Aims: To investigate interconnected relations among psychological well-being, mentalization, self-compassion and self-control. Gender differences in these relations are explored. Method: As part of a larger, longitudinal study of adolescent well-being, this cross-sectional study drew on a variety of self-report measures, investigating relations among adolescents’ self-reports of psychological well-being, emotion recognition, self-control, and self-compassion. Participants consisted of 88 girls and 57 boys, mean age 13.38. Results: Main results showed associations among emotion recognition, self-control and self-compassion and feelings of global self-worth. Specifically, results showed that understanding negative emotions in others relates to lower levels of self-compassion and feelings of self-worth. Further, adolescents who report low levels of self-control reported uncompassionate self-responding and lower levels of self-worth. Gender differences and implications for further research and adolescent social-emotional interventions are discussed.
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1. Introduction


Adolescence is a period of rapid growth and development, including the expansion of the neurophysiological systems that govern emotional regulation and self-processes [1,2,3]. During these early double-digit years, multiple changes occur simultaneously including the development of a highly primed nervous system coupled with a period of social transition. Such changes represent a developmental period that reflects a greater vulnerability to problems of mental and emotional well-being [3,4]. The focus of our study is psychological well-being, as reflected by perceived global self-worth. Ryff and Keyes [5] identify 6 dimensions of psychological well-being, including self-acceptance, or how one evaluates themselves and their life, with positive evaluations reflecting aspects of psychological well-being. Canadian adolescents have reported a steady decline in psychological well-being since 2015, with the COVID-19 pandemic accelerating reports of decreased mental health functioning [6]. Challenges of psychological well-being amongst adolescents have been associated with increased risk of suicide [7], addictions [8], poor academic performance [9], teenaged pregnancy [10], aggression and anti-social behaviour [11], Given the deleterious effects of mental health challenges for adolescent populations, understanding factors which may promote adolescent emotional and mental well-being are critical for this emotionally fragile population; more research is needed to explore protective and insulating factors, such as mentalization, self-compassion, and self-control skills, which help youth negotiate such emotional and social challenges.



Research suggests that the self-process skills of mentalization (or Theory of Mind, ToM), self-control, and self-compassion are implicated in adolescent psychological well-being [12,13,14]. Further, the social and biological development of these self-skills reflect similar developmental pathways suggesting interconnected elements [1,15,16,17,18]. Although many studies explore individual differences in these adolescent self-processes [19,20,21], few studies explore the interrelation of such self-skills or how the interrelations of these skills are associated with subjective psychological well-being. Exploration of the interconnections among these self-skills is critical for the development of broadened knowledge as it relates to adolescent psychological well-being. Contemporary perspectives that inform current social-emotional knowledge prioritize exploration of interconnectivity and intersubjectivity to develop greater holistic knowledge of the complex human social-emotional experience (i.e., [22]). Investigation of the interconnectedness of self-process skills and their relations to psychological well-being in adolescence stands to fill a gap in the literature, and further broaden our understanding of factors related to adolescent well-being. To a greater extent, investigation of the interconnected elements of adolescent self-processes and well-being may illuminate risk and protective factors for adolescents as well as inform avenues of intervention for adolescents at risk of challenges of well-being. This exploratory study aims to understand the relations and interconnecting dynamics between subjective well-being, ToM (specifically emotion recognition), self-control, and compassionate self-responding in early adolescent populations. Based on past research, including social and affective neuroscience literature and the established relations between these self-processes and psychological well-being, we predict there will be interconnected associations among these self-skills. Given the lack of research on specific directionality of relations, our research study is exploratory as we are interested in the individual differences among self-compassion, self-control, well-being, and ToM and the inter-relations among these variables. The secondary aim of this study is the exploration of gender differences in relations among mentalization skills and self-processes.



1.1. The Social Brain and Self-Processes


Research acknowledges that the human brain is a social organ that emphasizes the ability to connect and relate to others for evolutionary survival, including neuroception ability (the implicit process of assessing environmental threats, and subsequent activation of the sympathetic nervous system (SNS) [23]. Mentalization skills are the foundation of one’s ability to connect and relate to others. The ability to ascribe the desires, feelings, and thoughts of others allows individuals to make behavioural predictions and thus are imperative for evolutionary survival [24]. Neural development, particularly in areas of the brain responsible for social connection, affect and self-regulation, SNS arousal and self-processes are highly influenced by social environmental factors [22,25,26]. Specifically, research shows similarities (such as the impact of early attachment relationships) in the social-environmental influences on the development of mentalization, self-compassion, self-control, and psychological well-being [27,28,29,30,31,32,33].




1.2. Mentalization Skills, Self-Processes and Well-Being


Past studies show that independently, mentalization, self-compassion, and self-control are related to dimensions of psychological well-being in adolescents [12,13,14]. Internalizing concerns (such as depression and anxiety), and externalizing concerns (such as aggression and antisocial behavior) are represented in these associations i.e., [34,35,36].



Theory of Mind


The ability to focus awareness on the inner world of the self and others, including awareness of thoughts, feelings, and intentions, can be described as theory of mind (ToM) or mentalization [37]. ToM is a social metacognitive process that facilitates insight into the self and empathy for others [38,39]. The construct of ToM is comprised of two dimensions, cognitive ToM (i.e., perspective-taking, beliefs about others, or intention ascription) and affective ToM (i.e., inferring and recognizing emotions, empathy) [40,41]. This study specifically explores affective ToM via affect recognition skills, the ability to infer the emotional state of others through the interpretation of emotional stimuli, such as facial expression.



Previous research reflects conflicting reports on the relation between ToM and factors of well-being. Understanding the mental states of others has been positively associated with social competence [42,43,44], an important consideration in adolescent well-being [39,40,45,46]. Additionally, ToM has been negatively linked to adolescents’ experiences of loneliness, depression, and anxiety [12,47]. Conversely, Knight and Baune [48] identified that poor affect recognition and impairment in interpreting emotional stimuli often accompany depressive episodes. Proficiency in ToM is also related to lower self-reports of self-worth and well-being [36,48], while problems of well-being hallmarked by emotional dysregulation, poor impulse control, and negative self-perception have been associated with ToM proficiency [49].





1.3. Self-Compassion


Self-compassion, as defined by Neff, is “an emotionally positive self-attitude” [50] (abstract), that entails components of self-kindness, common humanity, and mindfulness. Self-compassion is the antithesis of harsh self-criticism, self-judgment, and rumination of painful emotional and cognitive experiences [50,51]. Research indicates that low levels of self-compassion are related to problems of emotional well-being and psychological distress [6]. Anxiety, depression, stress, emotional dysregulation, and personality disorders have all demonstrated a negative relation to self-compassion [13], with evidence suggesting low levels of self-compassion significantly predict psychological distress [52]. Neff [53] proposes that self-criticism is interpreted by the SNS as a threat to the self, activating an SNS survival response of “fight or flight”. Additionally, Parrish et al. [17] propose that individuals impacted by low levels of self-compassion express hypervigilant neuroception.




1.4. Self-Control


The precise definition of self-control varies widely across disciplines [54,55]. Self-control is generally thought of as a metacognitive self-process that reflects one’s ability to modulate the self in relation to the demands of the environment [56].



Studies show that aspects of self-control are intricately interconnected with dimensions of well-being [14]. For example, challenges with self-control or dysregulation have been found to be linked to personality disorders, externalizing behaviour problems (i.e., Attention Deficit Hyperactivity Disorder and Conduct Disorder), aggression, antisocial behaviours, substance use, school drop-out, unplanned teenage pregnancies, and long-term physical health issues [57,58,59,60]. Additionally, studies show that aspects of self-control are related to the quality of peer, teacher, and parent relationships, with challenges of self-control negatively impacting these social dynamics [59,61,62,63].



Existing research demonstrates relations between proficient abilities in self-control to high levels of academic achievement, social competence, more optimal emotional responses, and overall well-being [21,59,64,65,66,67,68]. Galla and Wood [21] found that adolescents with higher levels of self-control experience more mindful responses to daily stressors, while adolescents with lower self-control are more likely to feel less capable of managing stressful situations. Further, Galla and Wood’s findings indicate that low self-controlled adolescents are also more likely to perceive stressful situations as more severe. They found that adolescents with higher levels of self-control experience more effectiveness in coping to reduce negative emotions and are less likely to perceive stressful situations as threats [68]. Further, Gilbert et al. [69] found that children who experience “overcontrol”, characterized by elevated monitoring of performance and perfectionism, are at higher risk for challenges related to obsessive-compulsive symptoms, inhibition, and anxiety.




1.5. Inter-Relations among ToM, Self-Processes, Global Self-Worth


To our knowledge, no studies have directly explored the relations among well-being, Theory of Mind (ToM), self-compassion and self-control, despite considerable overlapping elements of these metacognitive self-processes. As referenced, these processes develop in response to similar social-biological factors and impairment of these processes can often be associated with the impact of early stress on the developing brain [17,53,70,71,72,73].



Developmental research suggests that the development of ToM has been linked to the emergence of executive functioning skills such as self-control [74,75]. Further, studies indicate increased ToM abilities correlate to lower levels of aggressive behaviour [76], suggesting a positive relation between ToM and self-control. The expression of self-control often relies on the use of cognitive reappraisal, the act of reflecting on one’s own thoughts and interpretations to facilitate a more adaptive cognitive response to stimuli [77]. Studies indicate that individuals with heightened self-control demonstrate more reliance on self-reflective processes [21,74,78], potentially indicating that self-reflection and the development of knowledge of one’s own mental state and the mental state of others (as reflected by ToM abilities), may thus be linked to the development of self-control abilities.



The link between self-compassion and self-control has yet to be explored explicitly, however overlapping, and inter-related aspects are well supported [21,34,50,79]. Studies suggest that the process of self-compassion may contribute to emotional regulation, reducing SNS activation by dampening feelings of threat or anxiety [17,34]. Salovey & Mayer [80] indicate that mindful attention to self, which is present in the process of self-compassion [50], helps individuals to guide their behavioural responses. The experience of high self-compassion predicts higher levels of cognitive reappraisal [81], which is a key feature of self-control abilities [77,82,83]. Adolescents who demonstrate higher levels of self-control are more likely to remain mindfully present when faced with stress and conflict compared to adolescents with lower self-control [21].



Further, Neff and Beretvas [79] identified that individuals with greater self-compassion were described by their romantic partners as less controlling and less physically and verbally aggressive than those lacking self-compassion. Yang et al. [84] produced similar findings, indicating that higher levels of self-compassion are positively related to prosocial behaviour. Self-compassion-based interventions have also positively affected participants’ impulse-control abilities [85], while Terry and Leary [86] postulate that self-compassion promotes self-regulation “by lowering defensiveness, reducing the emotional states and self-blame that interfere with self-regulation” (abstract).



With respect to the interconnected nature of self-compassion and ToM, past studies show that a state of self-compassion has been linked to feelings of interconnectedness and compassion for others (Fromm, 1963 as cited by Neff [50]), components additionally linked to advanced ToM abilities [27,87]. Mindful attention to one’s own emotional processes is a necessary element of self-compassion [50], overlapping considerably with the ability to identify and monitor one’s own emotions as reflected in ToM abilities.



Moreover, extant studies in neurobiology connect SNS arousal and amygdala activation independently with ToM performance, self-control, self-compassion, and well-being [88,89,90,91,92]. Liotti & Gilbert [89] indicate that ToM performance may decrease during “fight or flight” amygdala activation, however Fertuck and colleagues [49] identified superior ToM performance in clinical populations often impacted by elevated SNS activity [93]. Comparable clinical populations are also noted to experience lower levels of self-control [90,91,94], low self-compassion [95] and challenges in psychological well-being [92,95]. Further, extant research indicates that SNS arousal is triggered by both physical threats and emotional threats, such as those present in self-criticism [53]. Considered in concert, these studies suggest that uncompassionate self-responding such as self-criticism, may negatively affect self-control abilities. Although the majority of past studies focus on clinical populations, they provide insight into possible relations among typically developing adolescents’ ToM, self-compassion, self-control and well-being.




1.6. Gender Differences in Well-Being, Mentalization and Self-Processes in Adolescents


Gender differences in ToM, self-control, psychological well-being and self-compassion have been established in the literature. Gender differences in ToM tasks have been identified, with females typically expressing greater ToM abilities than their male counterparts [96,97,98]. Research into gender differences in cognitive and affective ToM produce conflicting results. Turkstra and colleagues [99] found that enhanced ToM abilities in females was specifically related to affective ToM, while Gabriel and colleagues [100] found no gender differences in affective ToM abilities. With respect to self-compassion, studies indicate that adult female-identifying individuals demonstrate lower levels of self-compassion than their male-identifying counterparts [101,102,103].



There is a significant gap in the literature as it pertains to gender differences in self-compassion among adolescent populations, which this study aims to address. Talwar et al. [104] explored predictive relations between ToM (cognitive, affective, empathic dimensions) and self-compassion in adolescent populations, and found that ToM skills did not predict self-compassion. However, among male adolescents only, affective ToM skills or the ability to recognize emotions in others, predicted higher levels of compassionate self-responding. Such findings highlight the individual differences in the relations among emotion recognition and self-compassion in adolescent females and males and suggests the need for further study.



The present research builds on Talwar et al.’s [104] findings and includes the role of self-control and global self-worth in the relations between ToM and self-compassion. Studies on the expression of self-control among children and adolescents show that females typically express higher levels of self-control than males [105], and challenges of self-control (such as externalizing behaviour problems) are reported at higher rates in male populations [106,107]. While adolescence represents a period of increased vulnerability to challenges of psychological well-being for all adolescents, this is particularly salient for females. Studies show that during adolescence, females report significantly higher levels of internalizing problems, such as anxiety, depression, and low self-worth [108,109].





2. Materials and Methods


2.1. Current Study


Research indicates significant overlap in the neurobiological and social development of ToM, and the self-processes of self-compassion and self-control, potentially indicating interconnected relations among these skills. Furthermore, as discussed above, each of these skills have demonstrated links to indicators of psychological well-being. Despite these connections, to date, to the best of our knowledge, research on the interconnection of these variables among adolescents remains unknown. To address this gap in the literature, the primary purpose of the present study was to explicitly investigate how ToM, self-compassion, self-control, and well-being as measured by perceived global self-worth are interconnected. The second aim of this study was to explore gender differences in interconnected relations to determine if gender affects relations of these variables. To our knowledge, no studies have directly explored potential interconnected relations among ToM, well-being, self-compassion, and self-control.



Drawing on the theoretical and empirical literature discussed above, we predicted there would be relations among all the main variables, with significant individual differences among scores. Given contradictory findings on gender and ToM, and self-processes, our investigation of gender differences was exploratory, and no specific predictions were made.




2.2. Methods


Participants


As part of a larger longitudinal study on adolescents’ social, emotional, and cognitive development, the present study consisted of 145 Canadian adolescents, girls (N = 88) and boys (N = 57), ranging in age from 12.08 to 15.08 years (M = 13.38, SD = 0.908). The majority of participants spoke English as a first language (65.8%) and reflected a predominantly upper middle-class socio-economic status (SES), with 60% of respondents indicating an annual family income of $100,000 or higher. Participating urban and rural school boards and individual schools shared recruitment information widely within the school community, and interested participants volunteered to participate. Ethics clearance was obtained from the universities and participating school boards. Parental informed consent and adolescent participant assent was obtained prior to the start of the study. All data source measures were completed confidentially, and data was de-identified prior to analysis to protect participant privacy and confidentiality.





2.3. Measures


2.3.1. Affective Theory of Mind


To assess affective ToM, the Reading the Mind in the Eyes assessment was administered (RME) [110]. This pencil and paper measure assesses the ability to identify the emotional states of others as expressed by human eyes. Each item of the measure contains a photograph of the eye region conveying an emotional expression. For each photograph, four emotion-based descriptive words are listed, and the participant is required to choose the word that best matches the facial expression. Each item has one correct answer and is scored as one point. Scores range from 0 to 36 with higher scores indicating a greater ability to read subtle emotions. The RME provides a total assessment of ToM, along with three subscales: perception of emotions of neutral valence, emotions of negative valence and emotions of positive valence. The RME assessment has been validated as an effective overall measure of ToM [111], and can be considered an affective recognition task [112].




2.3.2. Self-Compassion


The Self-Compassion Scale- Short Form (SCS-SF) [113] was used as a measure of self-compassion. Adapted from the Self-Compassion Scale long-form [114], this tool assesses qualities of self-kindness, sense of common humanity, and mindfulness; together reflecting a measure of self-compassion. The SCS-SF is a 12-item, Likert scale measure. Items are rated from 1 (almost never) to 5 (almost always). Example items include: “I try to see my failings as part of the human condition” and “When I fail at something important to me I become consumed by feelings of inadequacy”. Negative subscale items (self-judgment, isolation, and over-identification) are reverse scored in calculating the total mean score. A higher score indicates higher levels of self-compassion. The SCS-SF demonstrates good internal consistency (Cronbach’s alpha ≥ 0.86), and high correlation with the long form (r ≥ 0.97) [113], a valid and reliable measure of self-compassion [115].




2.3.3. Self-Control


The Brief Self Control Scale (SCS-B) [14] is a 10-item, Likert scale measure, used to measure aspects of self-control. The SCS-B measures one’s self-reported ability to change one’s inner responses, enact behavioural impulse control, regulate thoughts, alter moods and emotions, and achieve optimal performance (e.g., persistence) [14]. Example items include: “I get distracted easily” and “I often act without thinking”. The scale demonstrates good internal consistency (Cronbach’s alpha ranging between 0.83–0.85) and test-re-test reliability of 0.87 [14].



Additionally, Harter’s Self Perception Profile for Children (SPPC) [116], behavioural conduct subscale was used as a measure of self-control. The SPPC measures children’s self-reports of dimensions of self-esteem, including scholastic competence, athletic competence, social competence, physical appearance, behavioural conduct, and global self-worth [116]. The behavioural conduct subscale includes 6 items that report on a child’s perception of their ability to behave in a socially expected manner, avoid getting into trouble, make prosocial choices, and the degree in which a child approves of their own behaviour [116]. Items are presented in two parts with phrasing reflecting high and low perceptions of competence. Respondents indicate their selection between the high competence statement and low competence statement, and subsequently select whether the statement is “sort of true for me” or “really true for me”. For example, “Some kids often do not like the way they behave BUT other kids usually like the way they behave” or “Some kids usually get in trouble because of things they do BUT other kids usually don’t do things that get them in trouble”. The behavioural conduct subscale offers good internal consistency (Cronbach’s alpha ranging from 0.71–0.87), and validity [116].




2.3.4. Well-Being


As global self-worth reflects a dimension of psychological well-being [5], the SPPC, global self-worth subscale [116] was administered. This 6-item subscale evaluates one’s happiness with themselves, giving consideration to an individual’s life satisfaction, and level of contentment with oneself as a person. Example items include: “Some kids are happy with themselves as a person BUT other kids are not happy with themselves” and “Some kids like the kind of person they are BUT other kids often wish they were someone else”. This subscale reflects good internal consistency (Cronbach’s alpha ranging from 0.78–0.87) and validity [116].





2.4. Procedure


This cross-sectional study reports on data collected during the year of (2016–2017) of a longitudinal study on adolescents’ ToM and well-being. Once university and school board ethics clearance were received, parental consent and adolescent assent were obtained. Participants were administered a battery of self-report questionnaires to assess ToM and self-processes including self-compassion, self-worth, and self-control. The questionnaires were administered by researchers in the school classrooms with teachers present, during regular school hours.





3. Results


3.1. Data Analysis and Descriptive Statistics


Data was analyzed using IBM SPSS for Windows, version 28. Correlational analysis of ToM (total and subscales), self-compassion, self-control (SPPC and SCS-B) and well-being was completed, followed by z-tests for means to analyze gender differences of these correlations. Independent sample t-tests were used to test for significant gender differences of the variables, in addition to two -way analysis of variance to explore the interaction of gender and ToM on self-processes. Post-hoc multiple linear regression was used to test for mediation effects to further elucidate our correlational findings. Table 1 provides a table of descriptive statistics.



3.1.1. Group Differences and Correlations


Results showed significant correlations among ToM (affect recognition), well-being, self-control and self-compassion (see Table 2). Affect recognition skills related to well-being (GSW), self-compassion and self-control. Higher levels of affect recognition of negative emotions, as well as total affect recognition related to lower levels of self-compassion and lower reports of GSW. Affect recognition of emotions of positive affect was not related to any other variable, whereas proficiency in neutral affect recognition, related to higher levels of self-control. High levels of self-control were also associated with high levels of self-compassion. Both measures of self-control (SPPC—behavioral conduct and SCS-B) positively related to GSW. Further, adolescents who reported high levels of GSW also reported high levels of self-compassion.



Z-tests for means were conducted to analyse gender differences in the correlations. No significant gender differences were identified. Independent sample t-tests identified that girls consistently demonstrated greater ToM ability across all RME subscales—RME total (t (73.98) = 3.271, p = 0.002), RME positive (t (143) = 3.588, p = 0.000), RME neutral (t (101.61) = 2.684, p = 0.009, RME negative (t (143) = 2.189, p = 0.030. No significant gender differences were identified for self-compassion, self-control or GSW.




3.1.2. Analysis of Variance


Two-way ANOVAs analysed the influence of gender and ToM high-low scores on self-compassion, self-control (SCS-B and SPPC, behavioural subscale) and subjective well-being (GSW). There were no significant interactions with ToM high-low scores and gender on self-compassion, but results showed a significant main effect of ToM and self-compassion (F (1, 144) = 8.067, p = 0.005), as participants with low levels of ToM scored higher on self-compassion (M = 2.982, SE = 0.068), compared to participants with high levels of ToM (M = 2.668, SE = 0.087). Results also indicated a significant main effect of self-control and gender (F (1, 143) = 4.808, p = 0.030), that females scored higher on self-control (M = 2.985, SE = 0.075) compared to males (M = 2.705, SE = 0.104). Finally, there were no significant interactions with gender and ToM on GSW, but there was a significant main effect of ToM and GSW (F (1, 143) = 6.792, p = 0.010), as adolescents with lower total ToM scores experienced higher levels of GSW (M = 3.064, SE = 0.080) compared to those with higher ToM scores (M = 2.726, SE = 0.102).




3.1.3. Mediation


Initial data analysis findings raised further research questions regarding potential mediating effects. Post-hoc mediation analysis was used to further elucidate the relations among RME (neutral), GSW and self-control, and the relations among GSW, self-compassion and self-control. Data analysis, drawing from Baron and Kenny’s [117] causal step approach (see Figure 1 for path diagram) was used to investigate the hypotheses: (1) well-being (global self-worth) mediates the relation between RME (neutral) and self-control (DV self-control), and (2) well-being mediates the relation between self-compassion and self-control (DV self-control). All coefficients reported are unstandardized, with two-tailed a = 0.05 as the criterion for statistical significance.



With respect to hypothesis 1, a simple linear regression was used to test if RME (neutral) significantly predicted self-control (path C). This regression was statistically significant (R2 = 0.061, F(1145) = 9.49, p ≤ 0.002). Next, a simple linear regression tested if RME (neutral) significantly predicted GSW (path a), these results were non-significant, failing to reject the null hypothesis (R2 = 0.005, F(1, 402) = 2.034, p = 0.155). With respect to hypothesis 2, a simple linear regression was used to test if self-compassion significantly predicted self-control (path C). The overall regression was statistically significant (R2 = 0.130, F(1, 145) = 21.66, p < 0.001) b = 0.437, p < 0.001). Next a simple linear regression was used to test if self-compassion significantly predicted GSW (path a). This regression was statistically significant (R2 = 0.283, F(1, 145) = 57.244, p < 0.001), b = 0.626, p < 0.001). Finally, self-control was regressed on self-compassion and GSW (path c′). These results were statistically significant (R2 = 0.178, F(2, 144) = 15.571, p < 0.001) b = 0.270, p = 0.014. These results suggest GSW partially mediates the relation between self-compassion and self-control (b mediation effect = C-c′; 0.437−0.270 = 0.167).






4. Discussion


The outcomes of this study reflect several key findings; providing insight into how ToM, self-compassion, self-control, and well-being are interrelated. Further, our findings illuminate several key gender differences within these interrelations. As predicted, significant relations were found among ToM, compassionate self-responding, perceived self-control, and global self-worth. A primary finding was that the relations among self-compassion, self-control, and global self-worth were largely associated with specifically valenced affect recognition skills. Such findings suggest that nuanced affective recognition abilities help to shape how adolescents regulate their thoughts and actions about their personal and social lives. In the following sections, these key findings are discussed within the context of past literature, followed by limitations and implications for future research and practice.



Our findings suggest that adolescents who demonstrate a heightened ability to perceive emotions in others, particularly negative emotions, experience increased negative feelings towards themselves, such as criticism and judgement. Alternatively, the present findings could suggest that participants with feelings of kindness and compassion directed toward themselves were less likely to recognize emotions in others. Likewise, our findings indicate that adolescents’ perceptions of their global self-worth are also associated with the ability to perceive emotions, particularly negative emotions, in others. More specifically, the present sample of adolescents who endorsed lower levels of global self-worth demonstrated a greater ability to accurately detect negative emotions in others. In contrast, those youth who reported higher levels of global self-worth were less likely to perceive negative emotion in others.



Such findings support past studies that show relations between self-compassion and dimensions of well-being in both adult and adolescent populations [13,52]. Given that self-compassion has a strong and predictive relation to subjective well-being [118], it is unsurprising that low levels of subjective well-being and self-compassion were similarly related to an intensified ability to detect emotions of negative valence in others. Given that facial expressions of negative valence may be interpreted by the SNS as an indicator of threat [119], our results align with Parrish et al. [17] and Neff’s [53] proposals that individuals who use more critical self-responding, experience more hypervigilant neuroception, or those with hypervigilant neuroception experience low-levels of self-compassion. Moreover, challenges of emotional well-being are also associated with increased SNS activation and thus heightened threat perception [23,120]. Further studies that explore longitudinal predictive relations among affect recognition, well-being, and self-compassion may further elucidate these findings.



Moreover, results from the current study also showed that self-control was associated with higher levels of self-compassion and global self-worth, demonstrating that adolescents who are more adept at regulating their behavioural responses approach themselves with kindness and endorse higher levels of perceived well-being. Consistent with these findings, past studies show that hypervigilant neuroception, as demonstrated by adolescents with low levels of self-compassion in this study, relates to low levels of affect regulation, behavioural disinhibition, suboptimal executive functioning skills, and mental health disorders [95,121,122,123]. These findings suggest that youth who present with challenges of self-control are likely to be more self-critical and judge themselves negatively.



The present findings have implications for mindfulness practice and social-emotional learning within the secondary school classroom, specifically, given that mindfulness is the foundation of self-compassion [124]. Past research shows that programs that aim to enhance adolescent self-control have historically been cognitive behavioural (i.e., explicit skill-based instruction, and self-monitoring) in nature [125], with mindfulness-based interventions becoming increasingly prevalent over the last decade [126]. Mindfulness-based interventions emphasize the development of one’s skill in “moment-to-moment, non-judgmental awareness”, accentuating non-reactive, non-judgmental attention to the present moment which includes both internal (thoughts, emotions, physical sensations) and external (i.e., social environment, sensory input) stimuli [127] (p. 1481). Further, attitudinal qualities of mindfulness are the foundation of which mindfulness practice is built on [128]. These attitudinal qualities include curiosity, openness, patience, kindness, empathy, taking a nonevaluative stance towards stimuli, non-attachment (allowing thoughts, feelings, and sensations to come and go without striving towards or away from experiences), nonreactivity to inner experiences, and gratitude [128,129,130]. Although mindfulness-based interventions have been shown to improve self-control skills in adolescents [131,132], few studies focus on specific qualities of mindfulness—such as acceptance, loving-kindness, and compassion [124]. While these attitudinal qualities of mindfulness are foundational to enhancing self-compassion, and self-compassion does often increase with mindfulness intervention, it is often an indirect biproduct [124].



Germer and Neff [124] advocate for explicit instruction and practice of loving-kindness and qualities of self-compassion in mindfulness-based interventions. Studies on self-compassion-based interventions for challenges of self-control are scarce in adult populations, and almost absent for adolescent populations. While a limited number of self-compassion-based interventions have been developed for youth i.e., [133], to date, few if any programs specifically targeted self-control in adolescence, and no known research has assessed the relation between self-compassion and adolescent self-control. Thus, our findings provide support for the development of mindful and self-compassion-based prevention and intervention programs that aim to promote the growth of adolescents’ social-cognitive and self-regulation skills.



The links found in the present study between mentalization skills such as emotion recognition and the ability to regulate one’s thoughts and behaviour may suggest that the interpersonal skill (concerning recognizing the emotions of the ‘other’) and intrapersonal skill such as the regulation of one’s actions that involves the ‘self’ may represent a larger constellation of mentalization abilities. Such findings support past literature that suggests emotion recognition of others and self-processes are all connected as they are pieces of the large social cognitive puzzle that further expands during adolescence.



Interestingly, the ability to recognize neutral emotions in others, such as insisting or contemplative, related to higher levels of self-control abilities. Further, mediation analysis of perceptions of global self-worth on the relation between the ability to recognize neutral emotions and high levels of self-control showed that only the ability to recognize neutral emotions predicted self-control and not one’s perceptions of global self-worth. In light of previous studies that indicate that individuals are more likely to perceive emotions that match their own emotional state [134] these findings may reflect those adolescents with higher levels of self-control experience more balanced (neutral) emotional states and arousal [135]. Affect is a result of a person’s evaluations and perceptions of the environment, with neutral affect reflecting neither positive nor negative evaluations [136]. Adolescents who sustain more neutral affect likely approach environmental stimuli non-judgmentally, with acceptance, and with social understanding [135,137], reflecting foundational qualities of mindfulness [128]. Drawing on the research of Gasper et al. [135] and Wilson and Gilbert [137], our findings may provide further support for mindfulness-based interventions for self-control which emphasize foundational qualities of mindfulness, such as non-judgment and acceptance. Further, mindfulness self-compassion-based interventions emphasize foundational mindfulness qualities including acceptance and non-judgment of the self [124], and considering the associations identified in this study between self-compassion and self-control, mindful self-compassion-based interventions are likely to bolster the positive effects of mindfulness on self-control i.e., [138].



To our knowledge, few, if any, studies have explored the effects of mindful self-compassion-based interventions on self-control in adolescent populations. Additionally, our findings show a mediating effect of subjective well-being on the association between self-compassion and self-control. Subjective well-being or perceived global self-worth partially mediated the relation between self-compassion and self-control. This suggests that self-compassion influences adolescents’ subjective well-being or global self-worth, which influences adolescent self-control. These findings suggest that adolescents who demonstrate compassionate self-responding may experience a heightened sense of subjective well-being and self-control. In contrast, adolescents who demonstrate uncompassionate self-responding likely experience lower levels of GSW and lower levels of self-control. While subjective well-being plays a role in the underlying mechanisms of the association, other variables likely play a role in the relation as well. Further studies may consider the role of early attachment patterns, teacher-student relationships, parent and teacher representations of adolescents, and the role of adverse childhood experiences as they relate to the interconnected dynamic of self-compassion, well-being, and self-control.



Our findings on gender differences indicating females demonstrate enhanced emotion recognition are supported by past studies [139], however our study does indicate some novel findings. Consistently, female adolescents demonstrated more skillful affect recognition across all domains of the RME test, suggesting female adolescents who participated in our study showed higher levels of nuanced emotion recognition than their male counterparts, and thus may be more perceptive to all the emotional states of others. Furthermore, in contrast to studies with adults that identify marginal differences in emotion recognition task performance between males and females [139], our findings found that adolescent females demonstrated affect recognition abilities 2–3 times higher than male adolescents.



Developmental neuroscience suggests that adolescent male neural development lags females’ in areas of the brain associated with affect recognition skills [140,141,142,143]. This developmental gap has also been documented in social-cognitive abilities [144], with neural and social-cognitive development between males and females only becoming more closely comparable in adulthood [145]. Given the early adolescent period of development for our study, the male participants in our study may be at a different developmental period than our female participants. Thus, gender differences in social-cognitive or neurobiological development, may help explain the significant discrepancy between adolescent male and female emotion recognition ability in our study. Further longitudinal studies are needed to explore the development of affect recognition skills across adolescence and early adulthood. Such studies may provide additional insights into gender differences in the development of this social-cognitive skill.



Contrary to previous findings which suggest that adult females experience lower levels of self-compassion than adult males [103,146,147], our data suggests that there are no gender differences in the experience of self-compassion among early adolescents. This finding indicates that the experience of self-compassion as it relates to females is not a fixed experience or may suggest that adolescents may have different feelings of self-compassion in comparison to adults. Research suggests that adolescent females are at higher risk for developing internalizing problems, such as anxiety or depression [148], with indicators of these problems peaking in mid to late adolescence [149]. Critical self-responding (low self-compassion) is representative of an internalized negative self-process which includes negative or critical perceptions, cognitions and evaluations directed at the self [50]. We propose that female adolescents’ development of critical self-responding likely follows a similar pathway to other internalizing challenges, with higher levels of self-judgement emerging in mid to late adolescence, thus not reflected by the early adolescent population of this study. Longitudinal studies that explore self-compassion from latency to adulthood may provide further insight into the development of gender disparity of compassionate self-responding.



Regarding self-control, the present findings showed that female adolescents reported higher levels of behavioural conduct or were more likely to follow the rules and conform to standards within the classroom than boys, whereas they scored similarly to boys on trait self-control. These findings may suggest that while there are no gender differences in trait self-control, females perceive their behavioural conduct to represent social norms of behaviour more significantly, as compared to males. Gender differences in self-perception and female proclivity towards social acceptance [150,151,152] may account for these differences.



Our results differ from previous studies that found no gender differences for the SPPC—behavioural conduct subscale [153], however it must be noted that previous studies of the SPPC-behavioural conduct subscale have reflected younger population samples. These differences in findings may be explained by the proclivity for females to move towards other-oriented pro-social behaviour with development [154,155]. Contrary to our prediction, no significant interactions were found between gender, ToM, self-control, and well-being. Again, the early adolescent stage of development of study participants may provide context for these findings. Further studies which explore these interactions across adolescent development and into adulthood may identify varying results with age and development.



Implications and Limitations


Given that our study is one of the few to explore the individual differences and relations between emotion recognition, well-being, and self-processes in adolescents, our findings provide valuable insights into mental and social development. That is, our results provide support for the interconnections among self and other processes and lend to the development of intervention methods to enhance adolescent well-being. Building on previous mindfulness-based interventions for adolescent self-control [131,132], our findings support the need for the addition of explicit instruction in dimensions of self-compassion [124]. Such interventions may help researchers who work with youth to seek alternative interventions to traditional cognitive behavioural and traditional mindfulness-based interventions [126,156].



Future studies also need to explore the presence of any longitudinal predictive relation between self-compassion and self-control, or between self-compassion and heightened negative affect recognition. Insight into possible predictive relations may further guide the development of proactive and responsive interventions for children and youth to enhance well-being by more clearly targeting problem etiology. Given extensive support in the literature [16,25,28,29,30,72,157], variables related to parent-child attachment and/or relationships should be considered in future studies to assess for a mediating or moderating effect on self-process relations. Future studies with respect to the relation between affective and cognitive ToM and self-control may further elucidate and ratify our findings. Moreover, a neurophysiology-based exploration of these findings may generate additional insights and knowledge. Future research could also explore how self-compassion and mindfulness-based interventions for adolescents’ impact well-being, with consideration to both general and clinical populations.



Despite these strengths, our study is not without limitations which we will list below. For example, our participants were mainly an English speaking and high economic earning community sample and may not generalize to a larger, more diverse population. Further, consideration must also be given to the possibility of sampling bias given the self-selected nature of our participants. Future studies should consider clinical population samples, better reflecting youth who endorse problems of other markers of well-being beyond perceptions of global self-worth, including a constellation of both internalizing (i.e., mood and anxiety disorders, Post-Traumatic Stress Disorder) and externalizing (i.e., conduct, hyperactivity, substance use, attention/concentration, social skills) problems.



Future studies should also move beyond self-report only, and consider multiple measures of subjective and objective well-being through self, parent, and teacher reports, such as measures that assess symptoms of anxiety, depression, attention deficit hyperactivity disorder, and conduct disorder. Participants in this study broadly consisted of a homogenous sample with respect to language and SES, and as such it is unclear if the findings can be generalized; future studies should include a more ethnically and economically diverse sample. This study was limited to one measure of the affective dimension of ToM, with an emphasis on emotion recognition. Future research may consider inclusion of multiple measures of ToM that reflect additional social-cognitive processes, such as, perspective taking, content false-belief paradigms, social situation understanding, and intention explanations [158]. Attention to additional indicators of ToM may clarify if this study’s results more accurately reflect emotional recognition, or if results encompass a wider conceptualization of ToM.





5. Conclusions


Our findings highlight complex inter-relations between social-cognition, self-processes, and personal happiness (or psychological well-being. Our findings suggest that adolescents’ compassionate self-responding skills may have a positive influence on an adolescent’s perception of their personal happiness and self-control. Further, our findings have established a link between proficiency in the perception of affect in others, especially negative affect, and critical self-responding for adolescents. Together these findings support the development and implementation of self-compassion-based interventions for youth for enhancing self-control, personal well-being, and SNS regulation. Overall, our study shows the complex interplay between affective ToM, well-being, and self-processes among adolescents. It is our hope that the present study’s findings of interconnections among these social and self-skills provides insight into approaches for enhancing and protecting the well-being of adolescents.
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Figure 1. Mediation Model Path. In this model, X denotes one predictor variable, M denotes one mediator, and Y denotes one outcome variable. The parameters a,b,c′ and C denotes path (regression) coefficients. 
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Table 1. Descriptive Statistics.
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	Variable
	Mean
	SD
	Skewness
	Kurtosis





	RME total
	20.94
	5.13
	−0.444
	1.443



	RME positive
	4.76
	1.56
	−0.230
	−0.667



	RME neutral
	8.65
	2.69
	−0.067
	−0.586



	RME negative
	7.12
	1.96
	−0.102
	−0.319



	Self-Compassion
	2.84
	0.613
	−0.218
	0.113



	SCS-B
	3.15
	0.743
	−0.089
	−0.289



	SPPC, behavioural conduct
	2.89
	0.697
	−0.235
	−0.497



	SPPC, global self-worth subscale
	2.92
	0.723
	−0.691
	0.105
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Table 2. Correlations between all variables.






Table 2. Correlations between all variables.















	Variable
	1.
	2.
	3.
	4.
	5.
	6.
	7.





	1. SCS-B (Self-Control)
	
	
	
	
	
	
	



	2. SPPC (Behavioural Conduct)
	0.550 **
	
	
	
	
	
	



	3. SPPS (Global Self-Worth)
	0.376 **
	0.444 **
	
	
	
	
	



	4. Self-Compassion
	0.361 **
	0.132
	0.531 **
	
	
	
	



	5. RME Positive
	0.032
	0.086
	−0.139
	−0.068
	
	
	



	6. RME Negative
	−0.141
	−0.032
	−0.238 **
	−0.344 **
	0.195 *
	
	



	7. RME Neutral
	0.248 **
	0.131
	−0.069
	−0.155
	0.249 **
	0.416 **
	



	8. RME Total
	0.151
	0.085
	−0.172
	−0.195 *
	0.438 **
	0.718 **
	0.785 **







Note. ** p < 0.001, * p < 0.05.
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