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DISSERTATION ABSTRACT 

 

Moriah S. Stendel 
 
Doctor of Philosophy in Psychology 
 
Title: Social, Neural, and Computational Mechanisms of Self-Evaluation and their Links to 
Internalizing Symptoms 
 

 While most individuals possess a positively biased view of themselves, individuals who 

experience symptoms of internalizing disorders (e.g. anxiety, unipolar depression) often engage 

in negative self-evaluation. Negative self-evaluation is a core feature of internalizing disorders 

that predicts the severity and chronicity of symptoms. While a large literature has described such 

self-evaluative biases, less work has clarified the mechanisms that support them. As such, 

researchers have advocated for increased focus on integrating social, affective, and 

computational processes to provide a more mechanistic account of self-evaluation.  

 This dissertation draws on theory and methodology from social psychology, 

neuroscience, and computational psychiatry to identify possible mechanisms that link biased 

self-evaluation to internalizing disorders. Chapter I provides an introduction to self-evaluation 

and internalizing symptoms, emphasizing the importance of social factors, reward processes, and 

transdiagnostic considerations. Chapter II represents a review paper positioning mentalizing (i.e. 

inferring the beliefs of others) as a critical process driving negative self-evaluation. We describe 

different mentalizing strategies that might explain low self-esteem as a risk factor for 

internalizing disorders. Chapter III sought to build upon this work by exploring the neural 

mechanisms that contribute to self-esteem within rich social contexts. Here, we looked at the 

similarity in neural representation when an individual reflects on themselves and when their 
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peers reflect on them. We replicate findings that show that the self is recapitulated in the brains 

of friends (Chavez & Wagner, 2020), but that divergent representations in the MPFC, which is 

associated with both self- and evaluative processing, predict higher self-esteem. Chapter IV aims 

to better understand the cognitive mechanisms underlying self-evaluations in a social context 

using drift-diffusion modeling. This chapter demonstrates that the relationship between 

internalizing symptoms and altered self-evaluation is best explained by changes in the 

accumulation and integration of evidence in support of positive self-views, and to a lesser 

degree, negative self-views. Chapter V integrates these findings and links them to broader theory 

and research on self-enhancement and clinical treatment while exploring limitations and future 

directions. Together, the work presented in this dissertation shows that thinking about ourselves 

in social contexts, either imaginally (Chapter II), alongside real-life peers (Chapter III), or in 

direct social comparison (Chapter IV), can shift our sense of self, in ways that can be beneficial 

or detrimental to mental health.  

 This dissertation includes unpublished co-authored material.   
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GENERAL INTRODUCTION  

  

Each individual possesses inherent value and dignity, however many fail to experience 

themselves as worthy, increasing risk for a variety of psychological disorders. The present 

dissertation will focus on factors that influence how individuals evaluate themselves, and how 

variations in this process relate to psychiatric symptoms. In particular, the presented research 

will make a case for studying how social and reward processes influence self-evaluation and can 

give rise to transdiagnostic risk factors for internalizing disorders. 

  

Self-Evaluation 

Self-evaluation stands as a fundamental aspect of human cognition, with evidence of its 

emergence early in the archeological record through artifacts such as jewelry (Leary et al., 2007) 

or handprint tracings in the Pettakere caves as prehistoric forms of self-portraits. While our 

ability to inhabit the phenomenology of ancient humans or other species is limited, there is value 

in thinking about the origins of self-evaluation – a behavior that likely evolved for the many 

benefits it can confer, such as planning for our futures, reflecting on our pasts, changing our 

behaviors, and acting with intention. This same process, however, is also the source of so much 

human suffering, some of which this dissertation hopes to better understand.  

Around 44,000 years after the Pettakere Cave handprints, William James described the 

self as both the I, the subjective, first-person perceiver, and the me, the third-person object of 

perception, a theory I believe is illustrated in those ancient handprints (James, 1890). In 

depicting both the person who left the handprint (the I) and the representation of themselves they 

sought to portray (the me), these prints capture the reflexive nature of self-evaluation, wherein 
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one assumes both the roles of judge and the judged, knower and the known (Kaplan, 1986). 

Here, self-evaluation is like any other evaluative process, where meaning is attached to an object, 

however, the subject doing the evaluating happens to also be the very thing being evaluated 

(Tesser, 2003). This reflexivity underscores the significance of self-feelings (Kaplan, 1986) – 

emotions felt about oneself – which both precede and result from self-evaluation.  

The combination of ‘self-evaluation’ and ‘self-feelings’ can be understood as self-esteem. 

Self-esteem is an individual’s subjective evaluation of their own worth and encompasses both 

cognitive and affective dimensions, including beliefs about the self (e.g. “I am good”) and 

affective states (e.g. shame, pride; Tangey, 2002), either globally (i.e. trait self-esteem, 

Rosenberg et al., 1995) or in response to transient factors (i.e. state self-esteem; Heatherton & 

Policy, 1991). In other words, self-esteem is “affectively laden self-evaluation” (Leary & 

MacDonald, 2003). Self-esteem and self-evaluations are so tightly coupled that some work has 

questioned their discriminant validity (e.g. Porter et al., 2016). While more work is necessary to 

tease apart these constructs, at the least, we can acknowledge that self-evaluations are critical to 

how we understand and experience our own worth.  

Alterations in self-evaluation are also a core feature of internalizing disorders, a 

descriptive label capturing diagnoses that feature persistent negative emotions directed inward, 

rather than outwardly expressed, such as in unipolar mood and anxiety disorders (Eaton et al., 

2013). Negative self-evaluation is listed as a symptom of internalizing disorders across multiple 

diagnostic classification systems. For example, the ICD-10 and DSM-5 include disruptions to 

self-referential processing as a symptom of major depression (e.g. “feelings of worthlessness”, 

“loss of confidence or self-esteem”, “unreasonable feelings of self-reproach”), persistent 

depressive disorder (e.g. “low self-esteem”), premenstrual dysphoric disorder (e.g. “self-
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deprecating thoughts”), and social anxiety disorder (e.g. “fear of negative evaluation”) (DSM 5, 

APA, 2013; ICD, WHO, 2021).  

Beyond diagnostic categorization, the link between negative self-evaluation and clinical 

symptoms has been central to prevailing theoretical models of internalizing disorders. For 

example, Beck’s (1967) seminal cognitive model of depression emphasized the significant role 

of negative self-evaluations. In this model, automatic, negative thoughts about oneself, the 

world, and future interact to contribute to the development and maintenance of depression. This 

model remains essential to contemporary clinical research and practice, extending beyond 

depression to link negative self-evaluation with a variety of psychological disorders (see: Beck & 

Haigh’s Generic Cognitive Model, 2014; Clark & Well’s Cognitive Model of Social Phobia, 

2005; etc.).   

Empirical work also highlights the increased self-focus and negative self-beliefs 

characteristic of internalizing disorders (Ginot, 2012; McEvoy et al., 2019; Mor & Winquist, 

2002). Various studies demonstrate elevated self-referential processing in depression (Kuiper & 

Derry, 1982; Lemogne et al., 2012; Li et al., 2017; Nejad et al., 2013; Northoff & Tumati, 2019), 

social anxiety disorder (Abraham et al., 2013; Lin et al., 2018; Yoon et al., 2019), and 

generalized anxiety disorder (Cui et al., 2022), particularly negative self-referential processing 

such as rumination and self-criticism (Dinulescu et al., 2021; Ke et al., 2020; Kircanski et al., 

2015; Nolen-Hoeksema et al., 2008). While internalizing disorders represent heterogeneous 

conditions with diverse symptom profiles within disorders, negative self-evaluation appears to 

exert a significant influence on severity and prognosis. For example, negative self-evaluation 

represents the cognitive bias most strongly predictive of depression severity (Orchard & 

Reynolds, 2018), increases the length and frequency of depressive episodes (Nolen-Hoeksema et 
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al., 2008), alone can categorize whether an adolescent has clinical depression (Orchard & 

Reynolds, 2018), and predicts the severity of social anxiety (Moscovitch et al., 2009). Negative 

self-evaluation also mediates the relationship between internalizing and externalizing disorders 

(Lee & Stone, 2011). Neuroimaging research has demonstrated aberrant activity in brain regions 

and networks involved in self-processing in internalizing disorders (Lemogne et al., 2009; Lin et 

al., 2018; Nejad et al., 2013; Northoff & Tumati, 2019), lending further support that elevated, 

negative self-focus is one factor that contributes to internalizing symptomatology. Further work 

must continue to study self-evaluation as a critical, transdiagnostic process in clinical disorders.  

  

Self-Evaluation is Social and Affective 

While self-, social-, and reward-processing are often studied separately, emerging work 

has attempted to integrate research across these areas (e.g. Hobbs et al., 2021; Luyten & Fonagy, 

2018; Pfeifer & Allen, 2021).  

 Independently, widespread social disruptions are observed in internalizing disorders. 

Social withdrawal, either due to fear or anhedonia, is common across internalizing disorders 

(Rappaport & Barch, 2020), along with reductions in social support (Rueger et al., 2010), 

increased rejection sensitivity (Heeren et al., 2017; Harrewijn et al., 2017; Hsu et al., 2015; 

Jankowski et al., 2018; Kumar et al., 2017; Silk et al., 2014), and socio-cognitive deficits 

(Dainer-Best et al., 2017; Gotlib & Joormann, 2010). Internalizing disorders also feature broad 

disruptions in reward processing (Kujawa & Burkhouse, 2017), such as hypersensitivity to 

punishment/negative stimuli (Eshel & Roiser, 2010; Ng et al., 2019), hyposensitivity to 

reward/positive stimuli (Bylsma et al., 2008; Eshel & Roiser, 2010; Feeser et al., 2013; Forbes & 

Dahl, 2012; Luking et al., 2016; Moran et al., 2012), and reduced motivation to pursue rewarding 
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stimuli (Bryant et al., 2017), with these disruptions predicting the chronicity of symptoms 

(Vrieze et al., 2013).  

Increasingly, research is highlighting how self-, social- and reward- processes interact to 

maintain internalizing symptoms, along with the importance of examining this interaction. For 

instance, Hobbs et al. (2021) show that while depression symptoms cannot be predicted by 

independent alterations in self-referential, emotion, or reward processing, they are strongly 

predicted by performance on tasks that require the coordination of these three domains. Other 

work has shown that depressive symptoms are associated with attenuated neural sensitivity to 

positive social feedback, above and beyond monetary rewards, which are more commonly used 

in reward research (Ait Oumeziane et al., 2019). Internalizing symptoms are linked to attenuated 

reward response to self-relevant stimuli (Northoff & Hayes, 2011; Quevedo et al., 2017) and 

positive social stimuli (Davey et al., 2011; He et al., 2019; Zhang et al., 2020; Zhang et al., 

2017), with preferential attention towards negative and reduced attention towards positive social 

stimuli (Disner et al., 2017; Rantanen et al., 2021). As such, there have been calls for increased 

attention to processes that lie at the intersection of self, social, and reward processes (Luyten & 

Fonagy, 2018), however, previous work often fails to provide a granular understanding of social 

and reward- processes that are entwined with self-evaluation.  

  

Social Dimensions of Self-Evaluation  

Self-evaluation often transpires in rich social contexts. This notion is not new – in 1909 

Cooley wrote, “Social consciousness, or awareness of society, is inseparable from self-

consciousness because we can hardly think of ourselves except with reference to a social group 

of some sort, or of the group except with reference to ourselves . . . Self and society are twin-
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born, we know one as immediately as we know the other, and the notion of a separate and 

independent ego is an illusion.” Indeed, the self is not static and does not form in a vacuum; it is 

constructed over time in relation to contextual and interpersonal encounters (Lieberman & 

Pfeifer, 2004). Early theories on the development of self underscore the reciprocal relationship 

between social factors and self-concept, via social interactions, feedback from others, and the 

internalization of societal norms and values (e.g. Symbolic Interactionism; Mead, 1934). Self-

evaluations are measured against a backdrop of norms and expectations, occur alongside peer 

evaluations (Swallow & Kuiper, 1988), emerge in the context of social comparisons (Festinger, 

1954), integrate feedback from others, serve social motives (Sedikides & Skowronski, 2009), and 

are related to sociocultural identity (Pfeifer & Peake, 2012). When considering internalizing 

disorders, social factors might be especially relevant given the role of social comparison 

(McCarthy & Morina, 2020) and altered processing of social feedback (Caouette & Guyer, 2016; 

Shany et al., 2022) in the development and maintenance of clinical symptoms.  

Moreover, self- and social- evaluations recruit shared cognitive and neural substrates, 

suggesting that these are likely overlapping processes. Individuals evaluate themselves using the 

inferred beliefs of others (Jankowski et al., 2014; Pfeifer & Peake, 2012; Pfeifer et al., 2009) and 

evaluate others using egocentric frames of reference (Todd & Tamir, 2024; Wagner et al., 2012). 

Self- and other- are also tangled in the brain, where these representations share common real 

estate across social-affective brain networks, especially the medial prefrontal cortex (MPFC; 

Chavez, 2020; Wagner et al., 2012). While a debate still continues about whether the self is a 

special knowledge structure or just another form of person-perception, the relationship between 

self and peer perception motivates further research that considers social dimensions of self-

evaluation.  



 

 18 

Despite clear evidence for social dimensions of self-evaluation it is typically depicted as 

a private, interior process. For example, an overwhelming amount of research on self-evaluation 

uses the Self-Referent Encoding Task (SRET; Derry & Kuiper, 1981), which presents 

participants with a trait-adjective and asks them to respond YES or NO as to whether the trait 

describes them. While this seminal task has afforded much of our understanding of self-

referential processing biases in internalizing disorders, its design ignores that self-evaluation 

frequently occurs in social contexts. The present dissertation aims to situate self-evaluation as a 

socio-cognitive process by studying self-referential processing within the context of social 

comparisons or real-life social relationships, and by connecting disparate findings from social 

and clinical psychology. 

Affective Dimensions of Self-Evaluation   

It is also critical to study self-evaluation within a broader framework of affective 

processes, such as reward, motivation, and valence, since what distinguishes self-evaluation from 

self-knowledge is its affective dimension. Self-evaluations consist of more than just knowledge 

about ourselves but also our attitudes and emotions about this knowledge (Beer, 2012). Since this 

affective component is critical to self-evaluation, we must consider how the self connects to 

reward and valence. 

Firstly, we can consider self-evaluation as a motivated behavior that moves us towards 

desired states and away from undesired states (Kaplan, 1986). Researchers have highlighted 

different motives for self-evaluation, from self-assessment (to know ourselves), self-

improvement (to make ourselves better), self-verification (to be seen as we are), to self-

enhancement (to feel positive about ourselves; Gregg et al., 2011; Sedikides & Strube, 1995; 

Wayment & Taylor, 1995).  
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We can also consider how reward processes inform self-evaluation, which are often 

understood as intertwined processes (Yankouskaya et al., 2020). Self-evaluation recruits reward 

systems in the brain (Chavez et al, 2022; Chavez, 2017; de Greck et al., 2008; Northoff & Hayes, 

2011) and shows overlapping neural substrates with positive stimuli (Chavez et al., 2017). These 

very same motivational and reward systems are broadly disrupted in internalizing disorders 

(Forbes, 2009; O'Callaghan & Stringaris, 2019; Weinberg, Liu, Hajcak & Shankman, 2015; 

Nelson et al., 2016) and these disruptions likely exert influence on how self-related stimuli are 

processed in individuals experiencing internalizing symptoms.   

Research on self-evaluation in internalizing disorders has predominantly focused on 

negativity, with work on positive valence systems lacking (Vanderlind et al., 2020). While the 

structure of valence remains an ongoing debate (see Mattek et al., 2017), there is some consensus 

that positive and negative valence systems represent two, independent dimensions rather than a 

‘bipolar’ construct  (Briesemeister et al. 2020). This suggests that both negativity and lack of 

positivity might uniquely contribute to symptoms. Emerging work is highlighting the role of 

reduced self-positivity, independent of negativity, in internalizing symptoms (Collins et al., 

2023; Goldstein et al., 2015) For instance, internalizing disorders are associated with attenuated 

reward responses in response to self-relevant stimuli (Quevedo et al., 2017) and positive social 

feedback (Caouette & Guyer, 2016; Shany et al., 2022). Depressed individuals are also more 

likely to endorse fewer positive than negative self-evaluations (Collins et al., 2023) and lack 

positive memory biases observed in non-depressed groups (Burt et al., 1995; Dillon, 2015a). 

Together, this growing body of work suggests that a “cognitive immunization” towards positive, 

self-relevant information contributes to symptoms above and beyond negative self-evaluation 

(Kube 2019). When we consider that blunted positivity is broadly implicated in internalizing 

https://link.springer.com/article/10.1007/s10802-022-01012-1#ref-CR23
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disorders (e.g. Bress et al., 2012; Bylsma et al., 2008; Forbes et al., 2010; Proudfit, 2015; 

Reichenberger et al., 2017; Vanderlind et al., 2020; Watson, Clark, & Carey, 1988), it logically 

follows that this anhedonic effect would extend to self-relevant stimuli, however further work is 

needed in this area.  

Luckily, we can draw on the extensive body of non-clinical literature linking positivity 

biases to well-being. While one might intuit that accurate perception supports welfare, there is 

considerable evidence that having ‘positive illusions’ (Taylor & Brown, 1988) about ourselves 

and the world around us improves our mental health (Alessandri et al., 2014; Dufner et al., 2018; 

Schütz & Baumeister, 2017).  Most relevant here is the self-enhancement effect (Krueger, 1998), 

the pervasive tendency for humans to overestimate their own abilities and positive qualities. This 

effect is one of the most consistent and robust in psychological research, where we find that 

humans have a general tendency to inflate their self-views across a variety of domains (Alicke & 

Sedikides, 2011; Hohman & Brown, 2020; Krueger, 1998; Leary, 2007; Zell et al. 2020). The 

extent and variety of self-enhancing strategies are so numerous and varied that they have been 

deemed the “self-zoo” (Tesser, Martin, & Cornell, 1996).  

Despite robust evidence supporting the self-enhancement bias, it is crucial to note that not 

everyone self-enhances. In some cases, this can be adaptive. Self-criticism can serve the function 

of self-protection or eliciting support (Leary, 2007). Humility supports healthier social 

relationships (Tongeren, Davis, & Hook, 2014) and pro-social behaviors (Exline & Hill, 2012; 

LaBouff, Rowatt, Johnson, Tsang, & Willerton, 2011). Grappling with our flaws or less ideal 

traits can set the stage for healthy self-reflection and improved interpersonal outcomes. However, 

at the extreme, negative self-views can also reach a level of clinical severity, where the lack of 

positive self-evaluation ceases to be adaptive.  

https://www.zotero.org/google-docs/?N1zdST
https://www.zotero.org/google-docs/?N1zdST
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The absence of self-enhancement observed in internalizing disorders does not always 

necessitate an opposing, negative bias. For instance, research on depressive realism suggests that 

the negative cognitions observed in depression may reflect a more accurate assessment of the 

world, albeit one that lacks the positive bias crucial for supporting psychological well-being 

(Alloy & Abramson, 1988; Moore & Fresco, 2012). One recent study failed to replicate earlier 

findings supporting this theory (Dev et al., 2022), motivating the need for continued work in this 

area that considers whether and how possible biases in the processing of both positive and 

negative stimuli can contribute to symptomatology.  

The present dissertation aims to enhance our understanding of affect in self-evaluation, 

considering both positive and negative biases and their relationship to well-being. To this end, 

each chapter bridges work from social psychology, which emphasizes the intrapersonal benefits 

of self-enhancement, and clinical psychology, which focuses on the mental health costs that 

emerge from negative self-evaluation. Moreover, each paper acknowledges the role of valence 

and reward systems in self-evaluation, either by investigating neural systems involved in both 

self- and evaluative processing, examining how the presence of negative self-evaluation and 

absence of positive self-evaluation both contribute to internalizing symptoms, or theoretically 

integrating literature about reward- and self-processing. 

 

Transdiagnostic Considerations 

 This dissertation attempts to clarify the role of self-esteem as a transdiagnostic process 

that is typically studied in social psychology but can provide insights into clinical phenomena. 

Though diagnostic categories have played a longstanding role in our understanding of 

psychopathology, there is emerging consensus around the need to consider transdiagnostic 
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processes common to multiple disorders to better integrate our understanding of mental health 

disorders, explain high rates of comorbidity, and improve the efficacy of treatments (Low et al., 

2021).  

Low self-esteem is a transdiagnostic factor common to multiple psychiatric disorders, 

including depression (e.g. Kernis et al., 1998; Orth & Robins, 2013), anxiety (e.g. Koban et al., 

2017; Sowislo & Orth, 2013), substance use disorder (e.g. Silverstone & Salsali, 2003), 

borderline personality disorder (e.g. Winter at al., 2018), body dysmorphic disorder (e.g. Kuck et 

al., 2021), and eating disorders (e.g. Colmsee et al., 2021). Not only is low self-esteem 

commonly experienced across many mental health diagnoses, but low self-esteem also connotes 

a strong risk for the development of later mental illness (Henriksen et al., 2017; Orth et al., 2009; 

Trzesniewski et al., 2006). For instance, a large meta-analysis shows a robust, directional link 

between self-esteem and depression, supporting that low self-esteem creates vulnerability for the 

development of later depression rather than alternate models, like the “scar” model (depression 

erodes self-esteem) or diathesis-stress models (Orth & Robins, 2013). Given that self-esteem 

represents a key transdiagnostic process, recent papers have highlighted the need to better 

understand self-esteem to advance our understanding of psychiatric conditions (Hsu et al., 2021; 

Low et al., 2021). This dissertation intends to heed this call by considering the transdiagnostic 

impact of self-esteem across internalizing disorders.  

 

Overview of Subsequent Chapters 

The research conducted across the three chapters of this dissertation was designed to 

provide a focused inquiry into how disruptions in self-evaluation, occurring in social contexts, 

can give rise to transdiagnostic risk factors for internalizing symptoms. While it is well-

https://www.zotero.org/google-docs/?NBZQi8
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established that self-evaluation is linked to internalizing symptoms, the present dissertation seeks 

to examine this relationship from multiple angles to increase our understanding of their interplay. 

The following work hopes to clarify the role of both positive and negative self-evaluation as they 

relate to internalizing symptomatology and related transdiagnostic constructs, like self-esteem. 

Moreover, the research presented in this dissertation situates self-evaluation as a sociocognitive 

process, by studying self-evaluation in the context of real social groups and social comparisons. 

Finally, the present work aims to leverage methodological advances in computational modeling 

and neuroimaging to provide a more granular understanding of how cognitive and neural 

processes give rise to aberrant self-evaluation.  

Chapter I of this thesis is a theoretical review intended to update and expand our 

understanding of socio-cognitive processes that link self-evaluation and self-esteem and to 

further identify progress and gaps in this field of research. Following this review is a set of two 

interrelated and novel empirical analyses (Chapters III and IV) using computational methods to 

understand self-evaluation within social contexts. This dissertation contains previously published 

or under review and co-authored material. Chapter II is currently in revision and was co-authored 

with R. Chavez. Chapter III is currently in revision and was co-authored with T. Guthrie, V. 

Guazzelli Williamson, and R. Chavez. Chapter IV was co-authored with R. Chavez and J. 

Clithero.   
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CHAPTER II 

THE ROLE OF META-PERCEPTION IN SELF-ESTEEM AND IMPLICATIONS FOR 

MENTAL HEALTH: A REVIEW 

  

This work is in revision and was co-authored with R. Chavez. I was the lead author of this 

publication and responsible for the writing of the manuscript with input and assistance from the 

co-author. 

  

Introduction 

 

Low self-esteem is a critical transdiagnostic factor that plays a prominent role in the onset 

and maintenance of various psychiatric disorders, such as depression (e.g., Kernis et al., 1998; 

Orth & Robins, 2013), anxiety (e.g. Koban et al., 2017; Sowislo & Orth, 2013), substance use 

disorder (e.g., Silverstone & Salsali, 2003); borderline personality disorder (e.g., Winter et al., 

2018), body dysmorphic disorder (e.g., Kuck et al., 2021) and eating disorders (e.g., Colmsee et 

al., 2021). Critically, low self-esteem is one of the most significant risk factors for suicidality 

(Brausch & Decker, 2014; Overholser et al., 1995; Wild et al., 2004). 

Though diagnostic categories have played a longstanding role in our understanding of 

psychopathology, there is emerging consensus around the need to consider transdiagnostic 

processes common to multiple disorders in order to better integrate our understanding of mental 

health disorders, explain high rates of comorbidity, and improve the efficacy of treatments (Low 

et al., 2021). Given that self-esteem represents a key transdiagnostic process, recent papers have 
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highlighted the need to better understand self-esteem to advance our understanding of psychiatric 

disorders (T.-Y. Hsu et al., 2021; Low et al., 2021; Perinelli et al., 2022). 

Historical theories of self-esteem have depicted it as fundamentally interpersonal, 

whereby our view of ourselves relates to our social relationships. Despite positing social factors 

as a critical aspect of self-esteem, few theories clarified the mechanisms that allow for social 

factors to influence our self-views. Here, we propose that meta-perceptions – the beliefs we hold 

about how others perceive us – are one cognitive process that allows for the views of others to 

inform our self-esteem. We will provide a non-exhaustive view of dominant theories in the self-

esteem literature with the aim of illuminating the role that meta-perceptions play in self-esteem. 

Critically, we propose that individual tendencies in forming meta-perceptions can differentially 

impact self-esteem. 

 

Interpersonal Theories of Self-Esteem 

Common definitions of self-esteem typically depict it to be a private, interior process, 

defined as a personal evaluation of one’s own worth, or the degree of intrinsic satisfaction one 

has with one’s self. Indeed, we do have privileged access to our own inner world, and 

introspecting this private knowledge might be the best strategy to know and evaluate ourselves 

(Sedikides & Skowronski, 1995). However, such intrapersonal definitions often fail to capture 

our own phenomenological experience of self-esteem, which does not always feel like a solitary, 

inner process but instead can seem highly responsive to our social world, perhaps flowing after 

receiving positive feedback or ebbing with romantic rejection. A century of theorizing has 

circled around this intuition that our self-esteem is tightly woven with our social relationships, 

https://www.zotero.org/google-docs/?dcBkkH
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producing many variations on the main idea that self-esteem is not merely a personal evaluation 

of our worth but is at least in part a reflection of how we believe others perceive and evaluate us.  

This connection was theorized as early as Cooley’s looking-glass self (1902), which 

states that we see ourselves through the eyes of others and use this information to construct self-

representations. He described the Self to consist of “three principal elements: the imagination of 

our appearance to the other person, the imagination of his judgment of that appearance, and some 

sort of self-feeling, such as pride or mortification” (Cooley, 1902, p. 152). Cooley was 

considered an early proponent of symbolic interactionism, a framework that suggests that 

meaning emerges from social interaction with others and society, and thus one’s self will be 

constructed through such interactions. Later iterations of symbolic interactionism took a more 

deterministic stance, positing that the Self can never be experienced directly but only indirectly 

via the perspective of other individuals or the generalized perspective of collectives (Mead, 

1934). 

Later in the century, Kinch (1964) formalized this view into a causal model containing 

four variables: The individual’s self-concept (S), her perception of the responses of others (P), 

the actual responses of others (A), and her behavior (B). He posited that A → P→ S→ B, or in 

other words, other people’s appraisals influence our perception of what we think others think of 

us, which goes on to influence our self-representations and subsequent behaviors. Shrauger & 

Schoeneman (1979) codified the terminology of direct, reflected, and other appraisals, which 

map onto Kinch’s S, P, and A variables accordingly. Sociometer theory (Leary & Baumeister, 

2000) roots Kinch’s causal model in an evolutionary framework by suggesting that self-esteem 

evolved to monitor our relational value so that we can adjust future behavior to confer the 

evolutionary benefits of group inclusion. On this view, our self-esteem fluctuates in accordance 
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with our social approval with our feelings about ourselves serving as a gauge of social 

acceptance and rejection. 

We can also consider self-esteem through self-enhancement theory (Krueger, 1998; this 

bias goes by many names including better-than-average effect, overconfidence, self-inflation, 

and many more), which suggests that self-esteem is maintained by an inherent motivation to 

view oneself in a positive light, even at risk of ignoring or minimizing negative peer-perceptions. 

This effect is one of the most consistent across psychological research where we find that 

humans have a general tendency to inflate their self-views across a variety of domains (Alicke & 

Sedikides, 2011; Hohman & Brown, 2020; Krueger, 1998). In contrast to theories of self-

enhancement, Swann’s self-verification theory (Swann & Read, 1981) suggests that self-esteem 

is not dependent on being perceived positively by our peers, but rather by being perceived 

accurately. 

At first glance, these theories appear competing and are often positioned as such – for 

instance, while some suggest that accurate self-perception connotes higher self-esteem, others 

pose that positive (even inaccurately so) self-perception supports higher self-esteem. However, 

unified across these models is the notion that we selectively incorporate social information into 

our self-concept to inform our self-esteem. By considering the possibility that individuals use (or 

ignore) social appraisals to maintain self-esteem, we can bridge clashing theories – for instance, 

perhaps positive self-esteem is bolstered by a flexible strategy of incorporating flattering 

information from others (symbolic interactionism) while ignoring other cues that might paint us 

in a negative light (self-enhancement). Across a whirlwind of theories, we see variations on a 

theme: self-esteem emerges in conversation with the social environment and requires the 

tracking, evaluating, and selective filtering of social information. 

https://www.zotero.org/google-docs/?27AJxw
https://www.zotero.org/google-docs/?N1zdST
https://www.zotero.org/google-docs/?N1zdST
https://www.zotero.org/google-docs/?N1zdST
https://www.zotero.org/google-docs/?a59gI8
https://www.zotero.org/google-docs/?a59gI8


 

 28 

Notably, interpersonal theories of self-esteem do not always clearly account for 

mechanisms that allow for social factors to influence our self-views. How do the evaluations 

others hold of us get from their minds to ours to shape our sense of self? Although we 

occasionally receive direct feedback from others, more often than not we are inferring their 

mental states to make our best predictions about how they might perceive us. Interpersonal 

theories of self-esteem imply the existence of some cognitive process that allows for the 

interpretations of others to get mixed in the fold of our self-views, yet they rarely make explicit 

the unstated assumption that meta-perceptive processes might partially underlie self-esteem. 

  

Meta-Perception as a Theoretical Commonality across Interpersonal Theories of Self-

Esteem 

Kenny (1994) writes, “We perceive [others], they perceive us in return. Not surprisingly, 

then, people try to perceive others’ perceptions of them,” describing the very human pull to form 

meta-perceptions1, or beliefs about how others perceive us. Meta-perception falls under the 

umbrella of mentalizing – the process of inferring mental states such as emotions, thoughts, or 

intentions that underlie our behaviors or the behavior of others (Frith & Frith, 2006). Our 

capacity to mentalize allows us to meet the demands of ever-changing, complex social 

environments that require the flexible coordination of behavior based on shared understanding 

(Tomasello & Vaish, 2013). Meta-perception is a form of mentalizing process that allows us to 

create inferences about what others think of us, requiring individuals to draw from a broad array 

of socio-cognitive processes such as perspective-taking, empathy, and theory of mind. Meta-

 
1 Another term frequently used to describe meta-perceptions is “reflected appraisals.” For parsimony, this paper will 
use the former term, however it should be noted that these terms are used interchangeably in the literature. 
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perceptions consist of a perceiver, a target, and a specific type of content, for instance, “I (the 

perceiver) think that my cousin (the target) thinks I am kind (content)”, or “I (the perceiver) 

believe that my classmates (the target) think I am mean (content)”, where the target can be a 

specific individual or a generalized collective. Meta-perceptions can be formed moment-to-

moment or learned from accumulated data over longer time periods; by information 

communicated explicitly (e.g. direct feedback) or implicitly (e.g. body language, facial 

expressions, tone of voice, contextual implications, or behaviors); or can even be data-free 

speculations (Luyten & Fonagy, 2015). 

While interpersonal theories of self-esteem lean heavily on the notion that the views of 

others inform our self-views, they do not always clearly account for the process that bridges 

these two sets of perceptions. Some have proposed meta-perceptions as a candidate mechanism 

to describe the process in which others’ appraisals inform our self-view (Pfeifer & Peake, 2012). 

Rather than using introspection or direct feedback to form self-impressions, individuals use the 

impressions of others to shape how they see themselves. This requires the recruitment of 

mentalizing processes to interpret incomplete and ambiguous social cues to form third-person, 

inferred impressions of what others think of us — i.e. meta-perceptions. Across varying time 

scales these meta-perceptions come to inform how we come to see ourselves, harking back to 

Kinch’s (1963) causal model of self-concept. 

Empirical research provides support for this process, showing that meta-perceptions play 

a mediating role in the relationship between others’ appraisals and self-appraisals (Silva et al., 

2021; Yue et al., 2021). For instance, reflected appraisals of delinquency from others contribute 

to an individual’s own view of themselves as delinquent and subsequent criminality (Walters, 

2016). Neuroimaging research highlights this tangled nature of self-perceptions and meta-
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perceptions, suggesting that individuals recruit social-cognitive brain regions during self-

perception (Jankowski et al., 2014; Pfeifer et al., 2009) and that both forms of appraisals engage 

overlapping core self regions of the default mode network, such as the medial prefrontal cortex 

(MPFC), the posterior cingulate cortex (PCC), and the inferior parietal lobe (IPL; Delahoy et al., 

2022). These findings illuminate meta-perception as a core socio-cognitive process informing 

self-view. 

One advantage to thinking about the role of meta-perception in self-esteem is that it 

allows us to move away from associative learning mechanisms towards belief-based models, 

which better capture the uncertainty present in ambiguous social situations. Belief-based models 

also provide more clinical relevance as they can inform cognitive models of low self-esteem 

(Low et al., 2021). Additionally, considering the role of meta-perceptive processes across 

interpersonal theories of self-esteem allows us to explore whether differences in meta-perceptive 

abilities and tendencies underlie individual differences in self-esteem. We already know there is 

wide variance in the strategies and capacities individuals possess for mentalizing (for review see: 

Guazzelli Williamson & Mills, 2022). By illuminating the role mentalizing might play in self-

esteem formation, it follows that individual differences in this socio-cognitive process contribute 

to variance in self-esteem. This also affords the possibility of theory integration – rather than 

needing to crown a single theory of self-esteem as “correct” or “incorrect”, we can determine 

what theory applies when and for whom. 

Individual Differences in Meta-Perception Processes 

In searching for commonalities across divergent theories of self-esteem, we find meta-perception 

as an implicit process supporting the incorporation of social information into self-view. This 

opens the possibility that individual differences in meta-perceptual accuracy and tendencies in 
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part underlie differences in self-esteem. Here we can consider several different dimensions that 

modulate the relationship between meta-perception and self-esteem: propensity (the degree to 

which one engages in meta-perceptual processes), accuracy (the degree to which meta-

perceptions correspond with actual appraisals), and permeability (the degree to which meta-

perceptions inform self-view). The following section will explore how individual differences in 

meta-perceptions across these domains might inform self-esteem. 

  

Propensity 

While most humans tend to be curious about what others think of them, there is 

variability in the degree to which individuals engage in mentalizing processes in response to this 

curiosity. Some work demonstrates that individual differences in the propensity to mentalize, 

either overall or in specific contexts, can have downstream effects on self-esteem. This section 

will review research that explores the relationship between self-esteem and the propensity to 

engage in meta-perceptual processes to demonstrate how selective disengagement from 

perspective-taking can support higher self-esteem. 

Evidence suggests that avoiding perspective-taking can benefit one’s self-esteem. We can 

consider these findings in the context of the extensive literature on self-protective biases, which 

show that when faced with negative evaluation from others, individuals tend to engage in 

positive self-reflection to self-enhance rather than integrate the negative evaluation into their 

self-view (Anderson & Hanslmayr, 2014; Hepper et al., 2011; Hughes & Beer, 2013; Korn et al., 

2012). Individuals with higher self-esteem have increased self-referential processing during 

negative feedback, suggesting that they are recruiting positive self-schemas to buffer the 

negative appraisals of others (van Schie et al., 2018). Crucially, this reflects a disengagement 
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from perspective-taking, as this process is characterized by ignoring negative feedback rather 

than increasing attention towards positive information about the self from others (Leitner et al., 

2014). Moreover, positively biased self-evaluations can be attenuated when a monetary incentive 

is given for accurate meta-perceptions (Y.-H. Kim et al., 2010) suggesting that recruiting 

positive self-schemas to reinforce a favorable self-view is more reflective of a propensity to 

disengage from the appraisals of others rather than an inability to do so. Rather than the common 

adage that high self-esteem rests on “not caring what others think”, it appears that “not thinking 

what others think” can be crucial for maintaining elevated self-esteem. In the face of negative 

social information, disengaging from perspective-taking to instead bring a positive self-view to 

mind helps to maintain self-esteem. 

Neuroimaging work has identified the medial prefrontal cortex (MPFC) as a brain 

structure central to this process (Hughes & Beer, 2013; Somerville et al., 2010; Van de Groep et 

al., 2021; Yankouskaya & Sui, 2021), situating the MPFC as a candidate region for the 

integration of social, self, and reward processing that might compute self-protective responses in 

the face of negative social feedback (Will et al., 2017). MPFC activation following social 

feedback can predict individual differences in self-esteem (Eisenberger et al., 2011; Yang et al., 

2016) and the MPFC seems to track evaluations from others (Ito et al., 2020) and prompt 

protective self-reflection in response to negative cues to buffer their debasing effect on self-

esteem (Korn et al., 2012; L. Yoon et al., 2018). When the MPFC is disrupted with transcranial 

magnetic stimulation, we see a correspondent disruption in the self-positivity bias (Duran et al. 

2020); such disruption leads individuals to become more likely to attribute positive traits to a 

peer than themselves (Luber et al., 2012) and predict others will socially accept them at chance 

level rather than above chance (D. Zhang et al., 2022). Recent work demonstrates that lower self-
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esteem is associated with increased correspondence between the neural pattern when an 

individual reflects on themselves and the pattern when their peers reflect on them; notably, this 

effect is observed in the MPFC (Stendel et al., 2023). These neural findings highlight that 

disengaging from social feedback and recruiting an internal, positive self-concept can be 

essential to maintaining high self-esteem and that the MPFC is a core structure in this process. 

If high self-esteem is in part characterized by ignoring negative social cues, we would 

expect that lower self-esteem might rest on a maladaptive awareness of such cues. Indeed, there 

is some evidence to suggest that increased perspective-taking is associated with lower self-

esteem and a reduction in self-enhancement. Individuals with lower self-esteem have stronger 

insight into the mental states of others (Talaifar et al., 2021) and seem to engage in more 

perspective-taking during self-reflection than their high-self-esteem counterparts (Pfeifer et al., 

2009). We also see that increased perspective-taking can exert influence on self-esteem in the 

short term, whereby reflecting on what others think reduces positive bias in self-evaluations (A. 

Zhou et al., 2013). It is worthwhile to note that mentalizing processes tend to come online in 

tandem with dips in self-esteem, with the emergence of perspective-taking abilities overlapping 

with the development of self-awareness (Frith & Frith, 2006; Sahi & Eisenberger, 2021). 

Taken together, these findings show that individuals who are more likely to engage in 

meta-perception tend to have lower self-esteem, and that actually ignoring negative social 

evaluations to instead activate self-protective, positive schemas is vital to preserving high self-

esteem. We can contextualize these findings within existing theories of self-esteem by 

considering the possibility of individual differences in Kinch’s causal model. While some 

individuals ignore the appraisals of others with inaccurate, yet positive self-enhancement, others 

might instead more heavily weigh the path from the appraisals of others to reflected appraisals to 
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self-appraisals. Alternatively, through the lens of sociometer theory, the overweighting of this 

path might actually be a consequence, rather than a cause, of low self-esteem, where individuals 

increase their attunement to the social environment in order to adjust their behaviors to increase 

the probability of social acceptance. In both cases, there seems to be a tradeoff between “turning 

off” meta-perception to self-enhance vs. heightening social awareness to increase the accuracy of 

meta-perceptions: Kurt & Paulhus (2008) found that self-enhancement leads to more positive 

intrapersonal outcomes (such as self-esteem) yet more maladaptive interpersonal outcomes. 

  

Accuracy 

Whether ignoring negative social information to maintain self-positivity or incorporating 

it to reify a negative self-concept, individuals selectively use social information to preserve their 

self-view (Yoon et al., 2018). This opens the possibility that biases, both in self-view and in the 

social information one chooses to attend to and integrate — can shift meta-perceptions to 

influence self-esteem. This section will examine accuracy as another dimension that we can 

explore when considering the relationship between meta-perceptions and self-esteem. Here, 

“accuracy” refers to high levels of agreement between meta-perceptions and the actual 

perceptions of others, also known as “meta-accuracy.” How closely do our meta-perceptions 

match the actual perceptions of others, and how does this inform self-view? 

Although to variable degrees, most humans devote significant energy towards 

observing and interpreting the behaviors of others. Yet despite these efforts, our interpretations 

about the inner worlds of others are often incorrect (Byron & Landis, 2020; Kenny, 1994). All of 

us have experienced select instances when we fail to accurately infer what another is thinking, 

but research also demonstrates that these inaccuracies can cluster as part of broader tendencies to 
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cast our meta-perceptions in an overly positive or negative light. One of these tendencies with 

robust empirical support is the self-enhancement bias (Krueger, 1998), or the pervasive tendency 

for humans to overestimate their own abilities and positive qualities. Self-enhancing biases span 

across a wide range of domains and frequently emerge within interpersonal contexts. Several 

studies demonstrate that people often make overly optimistic predictions when trying to 

determine whether peers or strangers will accept them (Cao et al., 2015; Hepper et al., 2011; 

Loeb et al., 2016; Loeb et al., 2018; Petereit et al., 2022; Van Der Molen et al., 2014).  

Individuals with higher self-esteem believe they are valued by others (Bleckmann et al., 2022); 

critically, this effect is due to biased meta-perceptions rather than any demonstrated accuracy 

that they are actually more valued than others around them (Back et al., 2009). 

The tendency to hold a positive self-view in disagreement with the appraisals of others 

is tied to motivation and reward processing. Individuals who demonstrate stronger frontal-striatal 

functional connectivity in response to negative social evaluation have significantly higher state 

and trait self-esteem (Shany et al., 2022; Yoon et al., 2018), suggesting one avenue by which 

self-enhancement might restore self-worth in the face of social information that threatens self-

positivity. Several studies demonstrate that higher self-esteem is associated with stronger 

functional and structural connectivity between brain regions involved in self-processing and 

reward-processing (Chavez & Heatherton, 2015; Northoff & Hayes, 2011). Taken alongside 

behavioral findings, it seems that when faced with negative perceptions from others, recruiting 

inaccurate yet positive self-perceptions and meta-perceptions can restore self-esteem. 

While some research shows that high self-other agreement in personality predicts higher 

self-esteem (Kim et al., 2019; Kim et al., 2010; Luan et al., 2018), no known existing work links 

higher meta-accuracy to self-esteem. In fact, broader meta-accuracy research shows that more 
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psychologically adjusted individuals make less accurate meta-perceptions (Carlson, 2016; He & 

Côté, 2019; Mosch & Borkenau, 2016), providing more support that positive meta-perceptual 

biases are a form of self-enhancement supporting heightened self-esteem. 

Despite robust evidence supporting the self-enhancement bias, it is crucial to note that 

not everyone self-enhances. Unsurprisingly, lower self-esteem is associated with a tendency to 

self-efface rather than enhance, and as such is often characterized by negatively biased meta-

perceptions (Gruenenfelder-Steiger et al., 2016; Moritz & Roberts, 2020; Rouault et al., 2021; 

Wagner et al., 2018). These meta-perceptions are more strongly informed by self-perceptions 

than the actual appraisals of others (Bleckmann et al., 2022; Hu et al., 2014; Kaplan et al., 2009), 

suggesting that negatively biased beliefs about ourselves can debase our meta-perceptions. 

Moreover, meta-perceptions predict self-esteem more than the actual appraisals of others 

(Gruenenfelder-Steiger et al., 2016; Wagner et al., 2018). Taken together, these studies highlight 

that when it comes to our self-esteem, our perceptions of whether others approve of us matter 

more than their actual opinions about us. This body of work shows that negative meta-

perceptions — even when entirely divorced from the actual appraisals of others — can be a 

feature of low self-esteem. 

It is important to note the discrepancy between these findings that suggest that low self-

esteem is characterized by negatively biased meta-perceptions and the earlier described work 

showing that low self-esteem is characterized by more accurate meta-perceptions (e.g. Talaifar et 

al., 2021). As of now, it remains unclear whether low self-esteem is better characterized by 

negatively biased meta-perceptions or accurate meta-perceptions, or whether a non-linear 

relationship exists whereby we see different associations emerge at different thresholds of self-

esteem. 
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Meta-perceptive biases are also context-dependent, with the target and content of the 

meta-perception influencing its effect on self-esteem. Some work shows increased reward 

processing in the brain in response to positive feedback but only when this feedback comes from 

well-liked individuals (Hughes et al., 2018). Meta-perceptions are better remembered when they 

come from individuals that we feel closer to (Yue et al., 2020). Meta-perceptions about traits that 

are more evaluative, morally charged, or central to our self-concept might be more relevant to 

self-esteem (D’Argembeau et al., 2012; Elder et al., 2021; John & Robins, 1993; Strohminger & 

Nichols, 2014). There also might be within-person variability in meta-perceptive biases that are 

situationally dependent; we might weigh out different goals and motivations to decide whether to 

self-enhance or self-verify (Lynch & vanDellen, 2020). Ultimately, considering who is 

evaluating us and what we are being evaluated on might be important when considering the 

relationship between biased meta-perceptions and self-esteem. 

While contextual factors might shift these effects, this overall pattern of results suggests 

that self-esteem can be both inflated by positively biased meta-perceptions and diminished by 

negatively biased ones. This effect appears particularly salient when we are confronted with 

social information that threatens our self-worth. In such scenarios, engaging in positive, 

inaccurate self-referential processing, rather than attending to the negative value cues of others, 

is an essential response to restore or maintain our self-esteem. Still, while individuals do 

demonstrate consistent biases towards positive and negative meta-perceptions, more work is 

needed to better understand how these biases operate across different contexts and how accurate 

meta-perceptions relate to self-esteem. 
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Permeability 

Another dimension we can explore when considering the relationship between meta-

perceptions and self-esteem is examining the dimension of permeability: to what degree do an 

individual’s self- and meta-perceptions fluctuate in response to the perceptions of others, or how 

vulnerable is one’s self-concept to external influence? Put differently, how permeable is the 

boundary separating our intrinsically informed self-perceptions from those informed by others? 

The present literature features several theoretical accounts that propose that low self-esteem is 

characterized by both high and low permeability.  

According to theories that propose a link between low self-esteem and a highly 

permeable self-concept, low self-esteem is theorized to emerge from an overly context-

dependent self, whereby the more an individual uses the perceptions of others to inform their 

self-concept, the lower their self-esteem. This view is based in the theory of self-concept clarity, 

defined as “the extent to which the contents of a person’s self-concept are clearly and confidently 

defined, internally consistent, and temporally stable,” (Campbell et al., 1996, p. 141). Brockner’s 

Plasticity Hypothesis (Brockner, 1988) links this concept to self-esteem, positing that those with 

lower self-esteem are more sensitive to social feedback. Some research suggests that those with 

lower self-concept clarity show increased awareness of the social environment (Hogg et al., 

2007), turning to the interpersonal realm to create a more interdependent self-construct 

(Cabooter et al., 2016). In other words, when an individual does not have a clear sense of who 

they are, they increasingly rely on interpersonal information and social evaluations to inform 

their self-concept. This dovetails with work on the relational self, which suggests that holding a 

highly context-dependent self-construal is reciprocally linked to a strong need for belonging, 
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which together lead to downstream cognitive, motivational, and emotional shifts that increase 

one’s sensitivity to the thoughts and feelings of others (Suh, 2007). 

Research demonstrates that this tendency to attune to the social world and subsequently 

integrate social information into the self-concept can impair general psychological well-being 

(Butler et al., 1994; Harter et al., 1996; Kernis & Goldman, 2003) and is a feature of lower self-

esteem. For instance, while self-esteem is generally responsive to value cues from others 

(Weisbuch et al., 2009), these value cues seem to exert more influence on the self-view of 

individuals with lower self-esteem (Rodman et al., 2017; Tice & Wallace, 2003).  Those with 

lower self-esteem show increased sensitivity to signs of social rejection (H. Li et al., 2012) and 

social approval, and their meta-perceptions about their social approval exert greater influence on 

their self-esteem than their actual social rank (Low et al., 2021). Low self-esteem is often 

associated with high rejection sensitivity (Zhou et al., 2020),  and these expectations of rejection 

guide how individuals participate in and learn from social feedback (Kube & Rozenkrantz, 

2021). Those who have heightened rejected sensitivity show increased activation in the 

mentalizing brain network when faced with social rejection (Sahi & Eisenberger, 2021), 

signifying a turn to the social world in response to negative social appraisals, rather than the 

recruitment of positive, internal self-schemas that we saw to be characteristic of individuals with 

high self-esteem. Altogether, this body of work suggests that defining oneself on internal 

standards, rather than on external social information, is critical for preserving a positive self-

view — or in other words, lower self-concept permeability maintains higher self-esteem. 

Another line of work complicates this picture by suggesting that individuals with lower 

self-esteem can have less socially permeable self-views. On this view, these individuals approach 

social situations with strong priors and give too much precision to prior beliefs, leading to the 
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persistence of negative self-view even in the face of disconfirming information (Friston et al., 

2014; Paulus et al., 2019). This appears to be valence dependent, such that those with lower self-

esteem are less likely to update their self-views from positive peer appraisals (Elder et al., 2021; 

Josephs et al., 2003; Will et al., 2020). While “healthy” individuals are more likely to change 

their self-view in response to better-than-expected social feedback than worse-than-expected 

social feedback (Koban et al., 2017; Korn et al., 2012; Sharot et al., 2011), individuals with low 

self-esteem demonstrate the opposite learning profile, showing a reduced tendency to update 

their self-views following positive feedback (Shany et al., 2022). This tendency can in part be 

attributed to differences in reward learning due to attenuated reward response in the ventral 

striatum in response to positive social feedback  (Shany et al., 2022). In sum, this set of literature 

shows that having an inflexible, negative self-concept that is resistant to influence from positive 

social feedback is also characteristic of low self-esteem. 

Some research has attempted to reconcile the conflicting findings that low self-esteem is 

both characterized by a stable, negative self-concept as well as an unstable self-concept. Older 

findings highlight a Simpson’s paradox, which helps explain the crux of this contradiction. 

While overall, a positive, linear relationship is observed between self-esteem and self-concept 

clarity, at low levels of self-esteem the direction of the effect is reversed such that instability in 

self-concept corresponds with higher self-esteem (Kernis et al., 1989). For individuals with 

lower self-esteem, lower self-concept clarity might at least afford the occasional experience of 

positive self-representations that can contribute to an overall more positive self-concept. More 

recent work also reconciles conflicting findings about the relationship between self-concept 

clarity and self-esteem by examining the valence of appraisals. Individuals with low self-esteem 

show deficits in reinforcement learning such that they are less likely to update their own 
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perception of their social worth in response to positive social information (Will et al., 2020), 

while also demonstrating a bias that overweighs negative social information that is congruent 

with their negative self-concept (Kube & Rozenkrantz, 2021).  In other words, individuals with 

lower self-esteem demonstrate quick, volatile shifts in their self-view in response to social 

feedback yet are slow to update negative social expectations (Will et al., 2020). This contrasts 

with the social learning parameters of individuals with healthy levels of self-esteem, who 

integrate positive self-congruent information and ignore negative, incongruent information, to 

maintain an overall positive self-view (Korn et al., 2012).  Either having too strong of a data-

driven or theory-driven self-concept can pose a risk to self-esteem.  Together, these findings 

suggest that low self-esteem is characterized by a self-concept that is both permeable and 

resistant to social influence, critically depending on the valence of the social appraisal in 

question. 

In synthesizing existing literature across different dimensions of meta-perception 

(accuracy, propensity, and permeability), we find that engaging in positive, inaccurate self-

referential processing, rather than forming meta-perceptions about what others think of us, is an 

essential response to restore or maintain high self-esteem. Additionally, research demonstrates 

that lower self-esteem is supported by both negatively biased meta-perceptions as well as fewer 

positively biased meta-perceptions. Finally, we see that low self-esteem is characterized by 

altered social learning such that an individual with lower self-esteem is highly sensitive to 

negative perceptions of others, yet can fail to learn from positive peer perceptions. Since low 

self-esteem is a vulnerability factor for the later development of internalizing disorders, it is 

crucial that we continue to refine our understanding of socio-cognitive processes that support  
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Table 2.1. Meta-perceptive Accuracy, Permeability, and Propensity: Description and Examples 

Tendency Description Example Adaptive 
Functions 

Maladaptive 
Functions 

  
Propensity 

  
The degree to 
which an 
individual 
engages in meta-
perceptive 
processes. 

  
Mary frequently 
thinks about what 
others are thinking 
of her, thus having a 
higher propensity 
towards meta-
perception than 
Olga, who rarely 
considers what 
others think about 
her. 
  

  
Perspective-
taking allows us 
to consider the 
viewpoints of 
others and adjust 
our behavior 
accordingly to 
achieve 
interpersonal 
goals. 

  
Frequently 
considering the 
potentially negative 
perspectives of 
others can degrade 
self-esteem and 
make it more 
difficult to recruit 
internal, positive 
self-
representations. 
  

  
Accuracy 

  
The degree to 
which meta-
perceptions 
correspond with 
the actual 
appraisals of 
others. 

  
Mary believes that 
her teacher thinks 
she is well-behaved, 
and her teacher does 
hold this perception, 
thus Mary’s meta-
perception is 
accurate. 
  

  
Holding more 
accurate meta-
perceptions 
allows us to 
adjust our own 
behavior to 
increase the 
likelihood of 
positive 
interpersonal 
outcomes. 
  

  
Being more aware 
of the actual 
perceptions others 
hold can disrupt the 
self-enhancement 
processes that 
support self-
esteem. 

Permeability The degree to 
which the 
perceptions of 
others inform 
self-view. 

Both Mary and Olga 
might hold the same 
meta-perception that 
others think they are 
unintelligent. If 
Mary had higher 
permeability, this 
meta-perception 
would influence her 
self-view more than 
it would for Olga. 
  

Our identities are 
in part formed by 
the perceptions of 
others; having a 
permeable self-
concept allows us 
to build an 
identity rooted in 
our social 
interactions with 
others.  

Since others 
typically only see a 
portion of who we 
are, often in certain 
contexts, relying 
too heavily on 
meta-perceptions to 
inform self-view 
might prevent a 
multidimensional 
and stable self-
concept. 
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transdiagnostic risk and might be effective targets for prevention and intervention, like meta-

perceptual processes. 

 

Internalizing Symptoms as a “Perfect Storm” of Vulnerability 

Although self-esteem is implicated across many mental disorders, it is a particularly 

relevant clinical construct when considering internalizing disorders (Keane et al.,  2017; Ngo et 

al., 2020), a descriptive label capturing diagnoses that feature persistent negative emotions 

directed inward, rather than outwardly expressed, such as in unipolar mood and anxiety disorders 

(Eaton et al., 2013). Moreover, internalizing disorders are characterized by concurrent 

disruptions in self-referential processing, social cognition, and reward processing that might 

interact to create a ‘perfect storm’ for maladaptive mentalizing tendencies. 

Aberrant self-referential processing is observed across internalizing disorders, which are 

frequently characterized by increased self-focus and negative beliefs about the self (Ginot, 2012; 

McEvoy et al., 2019; Mor & Winquist, 2002). Various studies demonstrate elevated self-

referential processing in depression (Kuiper & Derry, 1982; Lemogne et al., 2012; Y. Li et al., 

2017; Nejad et al., 2013; Northoff & Tumati, 2019), social anxiety disorder (Abraham et al., 

2013; Lin et al., 2018; Yoon et al., 2019), and generalized anxiety disorder (Cui et al., 2022), 

particularly negative self-referential processing such as rumination and self-criticism (Dinulescu 

et al., 2021; Ke et al., 2020; Kircanski et al., 2015). Neuroimaging research has demonstrated 

aberrant activity in brain regions and networks involved in self-processing (Lemogne et al., 

2009; Lin et al., 2018; Nejad et al., 2013; Northoff & Tumati, 2019), lending further support that 

elevated negative self-focus is one factor that contributes to internalizing symptomatology. 
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Internalizing disorders are also characterized by disruptions to social processing. Social 

withdrawal, either due to fear or anhedonia, is common across internalizing disorders (Rappaport 

& Barch, 2020), along with reductions in social support (Rueger et al., 2010), increased rejection 

sensitivity(Ayduk, et al., 2001; Heeren et al., 2017; Harrewijn et al., 2017; Hsu et al., 2015; 

Jankowski et al., 2018; Kumar et al., 2017; Silk et al., 2014), and socio-cognitive deficits 

(Dainer-Best et al., 2017; Gotlib & Joormann, 2010).  

Internalizing disorders also feature broad disruptions in reward processing (Kujawa & 

Burkhouse, 2017), such as hypersensitivity to punishment/negative stimuli (Eshel & Roiser, 

2010; Ng et al., 2019), hyposensitivity to reward/positive stimuli (Bylsma et al., 2008; Eshel & 

Roiser, 2010; Feeser et al., 2013; Moran et al., 2012), and reduced motivation to pursue 

rewarding stimuli (Bryant et al., 2017). Notably, these global differences in reward processing 

also lead to aberrant reward processing of self-and socially- relevant information, and indeed we 

see that internalizing symptoms are linked to attenuated reward response to self-relevant stimuli 

(Northoff & Hayes, 2011; Quevedo et al., 2017) and positive social feedback (Davey et al., 2011; 

Z. He et al., 2019; Zhang et al., 2020; Zhang et al., 2017). 

While the role of self-, social-, and reward-processes in internalizing disorders are often 

studied independently, emerging work has attempted to integrate research across these areas (e.g. 

Luyten & Fonagy, 2018; Pfeifer & Allen, 2021). Recent research suggests that this integration 

might be crucial when investigating internalizing disorders; for instance, Hobbs et al. (2021) 

show that while depression symptoms cannot be predicted by independent alterations in self-

referential, emotion, or reward processing, they are strongly predicted by performance on tasks 

that require the coordination of these three domains. 
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As such, there have been calls for increased attention to processes that lie at the 

intersection of self, social, and reward processes, such as mentalizing (Luyten & Fonagy, 2018). 

Such work proposes that convergence between reward processing, stress regulation, and the 

emerging capacity for mentalizing can create a feedback loop that leads to the maintenance of 

internalizing symptoms (Luyten & Fonagy, 2018). On this view, attenuated sensitivity to positive 

feedback reduces one’s ability to learn from positive feedback about the self. Similarly, 

increased sensitivity to punishment increases the salience of negative or ambiguous feedback, 

reifying negative self-schemas. These maladaptive self-schemas then induce cascading changes 

in attention, reward, and social processes which reinforce those very schemas, trapping one in a 

vicious circle (Luyten & Fonagy, 2018). Notably, the fact that these very socio-cognitive 

processes come online during adolescence might in part explain why this developmental period 

marks a massive increase in risk for internalizing disorders (Pfeifer & Allen, 2021). 

The notion that negative self-schemas and aberrant social information processing can 

mutually reinforce one another is evident in the self-esteem literature, which demonstrates that 

low self-esteem is characterized by attenuated positivity bias, altered reactions to social 

information, and self-schemas that are highly sensitive to negative feedback yet impervious to 

positive feedback. In drawing parallels between the social psychology literature on meta-

perception and self-esteem and the more clinically oriented mentalizing literature, we can 

explore one avenue by which low self-esteem might confer vulnerability to internalizing 

disorders. 

Summary of Mentalizing Research across Internalizing Symptoms 

Although mentalizing has been identified as a core process that might support the 

maintenance of internalizing disorders (Luyten & Fonagy, 2018), limited and conflicting 
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research findings have muddled its precise relationship to internalizing symptomatology. 

Generally, broad mentalizing deficits have been observed in individuals with internalizing 

disorders. Impairments in theory of mind are demonstrated in both generalized anxiety (Berg et 

al., 2021) and depression (Harkness et al., 2011; Lee et al., 2005; Nejati et al., 2012; Nestor et 

al., 2022). In depression, these deficits persist across a variety of tasks that capture different 

facets of mentalizing, including emotion decoding (Lee et al., 2005) and mental state reasoning 

(Cusi et al., 2013). Importantly, these deficits remain even when controlling for baseline 

cognitive dysfunction that can occur with depressed mood (Luyten & Fonagy, 2018). Some work 

has shown that more sophisticated mentalizing abilities are positively associated with 

psychological well-being, suggesting that accurate mentalizing might serve a protective function 

against psychopathology (Ballespí et al., 2021). 

On the other hand, a significant body of work shows the opposite, instead finding 

enhanced mentalizing abilities in internalizing disorders like depression (Harkness et al., 2010; 

Lee et al., 2005; Mellick & Sharp, 2016) and social anxiety disorder (Berg et al., 2021; Tibi-

Elhanany & Shamay-Tsoory, 2011). Causal evidence supports this view by demonstrating that 

inducing sad mood increases mentalizing accuracy (Converse et al., 2008) and vice versa for 

positive mood (Harkness et al., 2010). These findings are consistent with research on depressive 

realism, which shows that the negative cognitions observed in depression reflect a more accurate 

assessment of the world that lacks the positive bias that supports psychological well-being (Alloy 

& Abramson, 1988; Moore & Fresco, 2012). 

How can we reconcile the conflicting findings that internalizing disorders are associated 

with both enhancements and deficits in mentalizing? Some propose a need to differentiate 

between different forms of mentalizing (e.g. decoding vs. reasoning, Maleki et al., 2020; 
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emotional vs. cognitive, Chepenik et al., 2007) or disorder subtype (for instance, enhanced 

theory of mind might only be present in depression cases characterized by social rejection; 

Hanna, 2015). Another explanation might be that the relationship between internalizing 

symptoms and mentalizing abilities is non-linear, whereby enhanced abilities are observed at low 

levels of symptomatology but not maintained at more elevated levels of distress. This is 

corroborated by findings showing that enhanced mentalizing skills are more consistently 

observed in individuals with sub-clinical internalizing symptoms than those who meet threshold 

for a disorder (Bodenhausen et al., 1994; Lee et al., 2005; Schreiter et al., 2013), or who have a 

history of major depression but are in remission (Harkness et al., 2010). Some work shows a 

quadratic relationship, where both low and high levels of cognitive empathy are associated with 

depression (Tully et al., 2016). Ultimately, more work is needed to understand how internalizing 

disorders can feature both increased social sensitivity and broad perspective-taking deficits. 

  

Meta-Perception in Internalizing Disorders 

Mentalizing underlies our ability to form meta-perceptions, which by nature requires us 

to infer what others are thinking about us.  When we examine how mentalizing tendencies 

influence meta-perceptions in internalizing disorders, we see the same paradox emerge, whereby 

individuals demonstrate both enhanced and diminished meta-perceptive abilities. These abilities 

often follow a pattern of “over-mentalizing”, whereby individuals with internalizing symptoms 

more readily form meta-perceptions, but these meta-perceptions tend to be negatively biased 

(O’Connor et al., 2007; Washburn et al., 2016). Over-mentalizing can be understood as an 

adaptive response to actual or potential social disapproval whereby individuals are more 

motivated to understand what others are thinking about them in order to restore social status and 
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minimize social risk (Allen & Badcock, 2003; Andrews & Thomson Jr., 2009; Gilbert & Miles, 

2000; Weary & Edwards, 1994). Social exclusion induces low-level perceptual and behavioral 

shifts that increase sensitivity to social cues of rejection (Kawamoto et al., 2014).  Given that 

social rejection is highly associated with risk for internalizing disorders (Kendler et al., 2003; 

Slavich et al., 2010) paired with the fact that social deficits might increase the motivation to 

perspective-take, it follows that hypersensitivity to the mental states of others would be an 

effective meta-perceptive strategy to protect against further rejection, even at the cost of 

psychological well-being. For example, strong expectations of being rejected buffer against 

negative affect following social rejection in depressed individuals (Caouette & Guyer, 2016), 

representing a form of defensive pessimism (Norem & Cantor, 1986). For individuals who expect 

to be rejected (either due to cognitive biases or an actual history of social rejection), adopting a 

more conservative meta-perception strategy to minimize social risk might seem adaptive. 

This more conservative meta-perception strategy can both cause and reinforce negative 

self-beliefs, which are already a core element of internalizing disorders (Clark & Wells, 1995; 

Hofmann, 2007; Moscovitch, 2009). Naturally, such beliefs influence meta-perceptions, where 

individuals with internalizing disorders frequently report negative beliefs about what others 

might think about them. Individuals with depression underestimate their social rank, level of 

affiliation, and how much others like them (Bao et al., 2022; Bone et al., 2021; Zabag, 2018) and 

individuals with social anxiety underestimate how positively others see them (Zabag, 2018). In 

addition to negatively biased meta-perceptions, individuals with internalizing disorders 

frequently lack the positive bias in meta-perceptions typical of healthy controls (Goldin et al., 

2009). Overall, we see that internalizing disorders feature meta-perceptions that are both more 

negatively and less positively biased. 
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These biases in meta-perceptions can contribute to the expectation of negative social 

feedback and subsequently reinforce negative self-views in a cyclical fashion (See Figure 2.1). 

This cycle unfolds via motivated perception, whereby strong priors influence lower-level 

perception to shift how novel information is interpreted, ultimately selectively favoring 

information that confirms existing higher-order self-schemas (Kube & Rozenkrantz, 2021). 

Aberrant responses to social feedback are frequently found amongst internalizing disorders in 

line with models of motivated perception (Hsu & Jarcho, 2021; Rappaport & Barch, 2020). 

Individuals with internalizing disorders show attentional biases towards negative social cues 

(Schultz & Heimberg, 2008) and interpret ambiguous social feedback as more negatively biased 

(Everaert et al., 2017) and less positively biased (Amir et al., 2012). These biases lead to an over-

weighting of negative feedback, where individuals with both social anxiety and depression have 

higher learning rates for negative traits about themselves and more readily update their self-

beliefs in response to negative feedback (Koban et al., 2017; Korn et al., 2012).  Moreover, these 

individuals show slower learning rates from positive social feedback, failing to update meta-

perceptions when faced with new, positively-valenced social information that disconfirms their 

self-views (Everaert et al., 2017; Kube & Rozenkrantz, 2021; Liknaitzky et al., 2017).  Together, 

increased precision given to prior beliefs and reduced weight of disconfirming information can 

operate reciprocally to support the persistence of meta-perceptions aligned with the core beliefs 

of the disorder (Friston et al., 2014; Kube & Rozenkrantz, 2021; Paulus et al., 2019). 

 Given that low self-esteem is a large risk factor for the later development of internalizing 

psychopathology, bridging these literatures can help us understand how altered mentalizing 

processes occurring in low self-esteem connote transdiagnostic risk for internalizing disorders. 

The summarized findings above suggest that low self-esteem can serve as an entry point to a 

https://www.zotero.org/google-docs/?z0Cb2f
https://www.zotero.org/google-docs/?cNb9Tr
https://www.zotero.org/google-docs/?LcjJha
https://www.zotero.org/google-docs/?LcjJha
https://www.zotero.org/google-docs/?YbmckE
https://www.zotero.org/google-docs/?YbmckE
https://www.zotero.org/google-docs/?Qddkku
https://www.zotero.org/google-docs/?Ec2rSX
https://www.zotero.org/google-docs/?0xM7nz
https://www.zotero.org/google-docs/?N9CRDu


 

 50 

maladaptive, positive feedback loop where negative meta-perceptions, attentional biases, and 

aberrant social learning mutually reinforce one another to worsen symptoms (See Figure 1). Dips 

in self-esteem can be adaptive in that they attune us to the social world to help us restore social 

inclusion or support key developmental tasks such as the rapid learning of social norms critical 

in adolescence. However, more exaggerated drops might shift meta-perceptions to be excessively 

negative, rather than more accurate, leading to downstream changes in attention, behavior, and 

learning parameters that all mutually reinforce one another. For instance, the cycle might unfold 

as follows: an individual might become more sensitive to negative social cues, which leads to 

increased social withdrawal in order to reduce social risk. This reduces potential exposure to 

evidence that contradicts their negative self-perceptions, and they begin to overemphasize any 

feedback that confirms their negative beliefs. This then strengthens their negative priors, which 

are consistent with the core beliefs of the disorder, reinforcing the maladaptive attentional biases 

and social behaviors. 

This cycle might explain why we see more accurate meta-perceptions at subclinical levels 

of psychopathology (when individuals are lacking the self-enhancement and thus seeing 

themselves more accurately), yet more inaccurate meta-perceptions once in the throes of a 

disorder (when negative self-views become more entrenched and negatively biased and thus 

distanced from reality). Here, accurate mentalizing can be viewed as a "risky strength" (Tone & 

Tully, 2014) offering some interpersonal benefits while conferring intrapersonal risk. Ultimately, 

examining the differences in meta-perception tendencies across differing degrees of 

psychopathology provides clues as to how low self-esteem increases risk for internalizing 

disorders, especially considering alterations to self, social, and reward processing in a 
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maladaptive cycle. Also, it allows us to explore how intervening on different parts of this cycle 

might confer therapeutic benefits.  

 

 

Figure 2.1. Meta-perception feedback loop in internalizing disorders. This figure depicts how 
self-referential processing, social cognition & behavior, and changes in reinforcement learning 
interact to maintain or worsen internalizing symptoms. Critically, we highlight how low self-
esteem might serve as an entry point to this cycle, initially prompting an individual to form more 
frequent and accurate meta-perceptions to restore social status, but ultimately leading to 
downstream perceptual, behavioral, and learning changes that reinforce excessively negative 
meta-perceptions. 

 

Therapeutic Implications and Treatment Targets 

Given the degree to which negative meta-perceptions contribute to internalizing 

symptoms, it is no surprise that they are a common target of intervention in psychotherapy. Both 
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cognitive-behavioral and psychodynamic approaches have increasingly begun to address deficits 

in mentalizing in internalizing disorders (Luyten & Fonagy, 2018; Watkins & Teasdale, 2004). 

Cognitive strategies for treating internalizing disorders target maladaptive thoughts, 

inferences, and interpretations that contribute to symptom maintenance and reinforce negative 

self-schemas (Beck & Weishaar, 1989). Such approaches might have individuals restructure 

unhelpful meta-perceptions by generating more balanced and accurate meta-perceptions. It is 

presently unclear whether challenging underlying self-perceptions (e.g. “I am stupid”) is more 

effective than challenging meta-perceptions (“My friends think I am stupid”). On one hand, self-

perceptions strongly inform meta-perceptions (Bleckmann et al., 2022) which might make these 

a more effective target, but on the other hand, meta-perceptions that disconfirm negative self-

beliefs might be more amenable to change because they do not require an individual to believe 

something positive about themselves. Targeting meta-perceptions might also help shift social 

information processing to support the integration of evidence that disconfirms negative self-

views. Moreover, meta-perceptions might be a particularly salient target during developmental 

periods characterized by strong social salience, such as adolescence. Additional work is needed 

to identify how to best address distorted meta-perceptions that are contributing to symptoms. 

Other work proposes additional cognitive mechanisms that might be effective 

psychotherapeutic targets. For instance, clients might benefit from increasing positive self-views 

by rehearsing the activation of positive evidence or self-compassion in response to social 

feedback (Arch et al., 2018; Hopkins et al., 2019; Kube et al., 2019). We know that self-

enhancement is causally related to mood (Duran et al., 2021) and that Cognitive-Behavioral 

Therapy can increase positive self-views (Goldin et al., 2013), suggesting this to be one fruitful 

area for therapeutic benefit. Other work targets attentional mechanisms, using attentional re-
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training to shift attention to positive social cues (Taylor et al., 2011) or to reduce self-focused 

attention (Lin et al., 2018), which can help clients disengage from the negative, self-referential 

processing that prevents them from integrating novel, positive information into self-schemas 

(Erle et al., 2019). Finally, some recent work suggests that increasing meta-cognitive awareness 

of negative self and social biases by delivering psychoeducation about such biases might be an 

effective intervention (Hopkins et al., 2021). 

Behavioral treatment targets can also indirectly target meta-perceptions. For example, 

exposures and behavioral experiments are employed to help clients encounter disconfirming 

information that would challenge unhelpful beliefs. Here, the meta-perception “the cashier will 

watch me fumble with my change and think I am foolish” might be challenged by having a client 

attempt to purchase something and either have an encounter with the cashier that disconfirms this 

belief or learn that they are still able to approach the feared situation even in the face of the 

maladaptive meta-perception. Behavioral approaches can also help clients encounter positive 

reinforcers in their environment, like finding groups and social settings where the client is 

accepted, in turn improving self-image (Miers, 2021). Another general behavioral approach, 

behavioral activation leads to increased positive self-referential processing (Kircanski et al., 

2013), suggesting that even broad behavioral approaches might also target the effect maladaptive 

meta-perceptions might have on internalizing symptoms. 

Psychodynamic modalities also involve the modification of mentalizing, either implicitly 

through a corrective relationship with the clinician (e.g. Huang et al., 2016) or more directly by 

targeting meta-perception processes themselves, such as with Mentalization-Based Therapy 

(MBT; Daubney & Bateman, 2015). This psychodynamic approach encourages the client to feel 

understood, or mentalized, which leads to increased curiosity about the mental state of the 
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therapist, ultimately improving mentalizing abilities that increase the client’s capacity to learn 

from positive social influences in their environment (Daubney & Bateman, 2015). Critically, 

improved mentalizing abilities provide the foundation for individuals to benefit from novel and 

reparative social experiences (Fonagy & Bateman, 2006). Most of the research on MBT is 

focused on borderline personality disorder and the evidence base demonstrates positive clinical 

outcomes in this population (Malda-Castillo et al., 2019). While there is some emerging work 

supporting its application in internalizing disorders (Bressi et al., 2017; Markowitz et al., 2019; 

Vogt & Norman, 2019) findings are mixed (Malda-Castillo et al., 2019), possibly because the 

precise relationship between mentalizing abilities and internalizing symptoms remains unclear. 

This points to a need to better understand the nuanced relationship between mentalizing and 

psychopathology as treatments continue to develop in this area (Byrne et al., 2020). 

Psychopharmacological treatments also seem to target the “perfect storm” of aberrant 

social, self, and reward processing that gives rise to maladaptive meta-perceptions. Short-term 

treatment with selective serotonin reuptake inhibitors (SSRIs) is associated with increased 

prosociality, positive affective bias, and positive learning from social evaluation (Hobbs et al., 

2021) as well as reduced self-referential processing (Komulainen et al., 2018), highlighting these 

processes as important mechanisms contributing to the maintenance of internalizing symptoms. 

Given that shifts in mentalizing processes occur in step with low self-esteem, which 

renders individuals more vulnerable to internalizing disorders (Orth et al., 2009), it is crucial that 

future research examine how targeting mentalizing in individuals with lower self-esteem might 

help prevent or attenuate the development of internalizing symptoms. Indeed, recent 

randomized-control trials demonstrate the benefits of targeting self-esteem as a cross-diagnostic 

factor (Zabel et al., 2022) that can improve the quality of life (Martinsen et al., 2021). Future 
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research is needed to explore how targeting processes core to low self-esteem, such as disrupted 

mentalizing, might serve as a preventative and transdiagnostic intervention for internalizing 

disorders. 

Conclusions and Future Directions 

Aberrant mentalizing, specifically meta-perception (i.e. the thoughts we believe others 

have about us), is theoretically and empirically related to self-esteem, although the exact nature 

of this relationship is unclear. We see parallel processes emerge in the literature on internalizing 

disorders, which we would expect given that meta-perception relies on the coordination of self, 

social, and reward processes that exhibit disruptions in individuals with internalizing symptoms. 

Since low self-esteem is a vulnerability factor for later development of internalizing disorders 

(Orth & Robins, 2022), it is crucial that we continue to refine our understanding of socio-

cognitive processes that support transdiagnostic risk and might be effective targets for prevention 

and intervention, like mentalizing. 

Limitations in current research paradigms muddy our understanding of the relationship 

between psychopathology and mentalizing. Studies use a variety of paradigms that seem to 

capture different facets of mentalizing (Guazzelli Williamson & Mills, 2022) and often have low 

levels of convergent validity (Weinstein et al., 2022). Many tasks also imply meta-perceptive 

processes without explicating them, and thus are siphoned into a different literature, such as 

studies that make use of the Trier Social Test Stress or Cyberball Task, the latter of which 

activates mentalizing networks in the brain (Meulen et al., 2016). Across these paradigms, 

research tends to focus on social exclusion, which is only one form of social feedback 

(Rappaport & Barch, 2020). Since we see blunted responses to positive stimuli in internalizing 
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disorders, exploring dysfunctional reactions to positive stimuli, such as social acceptance and 

inclusion, will also be critical (Hsu & Jarcho, 2021). 

Different mentalizing studies attempt to draw comparisons across a variety of 

relationship types, which also might explain conflicting findings. This work recruits individuals, 

dyads, and groups at all different levels of acquaintance, from first impressions (i.e. “zero-

acquaintance”) to long-term relationships. Some work indicates that mentalizing properties differ 

across different relationships and levels of acquaintance (e.g. Letzring & Funder, 2018), 

suggesting that we might see different relationships between meta-perception and psychological 

well-being when considering relationship factors. 

Importantly, our interpretations are constrained by limitations and biases within the 

existing literature. While conceptions of self are culturally grounded, much of the current 

literature is conducted in a W.E.I.R.D. (Henrich, 2010) context, limiting the generalizability of 

findings. The sociocultural identities of the authors of this review also likely constrain the nature 

of the questions asked. Furthermore, while the present view focuses on meta-perceptions in an 

interpersonal context, some propose that we consider meta-perception within a socio-ecological 

framework (Batchelder & Hagan, 2022). Here, “perceptions of one’s mattering and 

deservingness of equity and psychological, social, and material resources” (Batchelder & Hagan, 

2022) – which can be considered a meta-perception about a generalized collective – can 

significantly contribute to self-worth and the development of psychopathology. While this 

review has focused on the interpersonal sphere, future work can draw on the rich sociological 

literature in this area to consider how meta-perceptions at sociocultural and structural levels 

might inform self-view. 
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Given these limitations in research on mentalizing and internalizing disorders, significant 

work is needed to clarify how to best modify this process in clinical work. For instance, do we 

aim to change maladaptive meta-perceptions, knowing that they influence self-views, or is it 

more effective to directly target negative, self-relevant cognitions? Is it more useful to directly 

modify maladaptive meta-perceptions, or instead shift aberrant social learning that might lead to 

downstream cognitive changes?  Should clinicians strive to help clients form accurate meta-

perceptions or positive meta-perceptions? While research frequently focuses on the benefits or 

drawbacks of accurate meta-perception, self-esteem might rest on integrating more abstract value 

cues about the self, and there is evidence for a distinction between “knowing” and “valuative” 

processes that might differentially influence self-worth (Wessels et al., 2020). Before even being 

able to answer such questions, we also might need to improve our ability to quantify self-views, 

not only for guiding treatment but also to help assess changes in therapy beyond symptom 

reduction (Taylor & Montgomery, 2007). 

In light of the existing literature reviewed, this paper highlights the critical role of 

mentalizing processes in shaping self-esteem, and underscores the relevance of these processes 

for understanding and treating transdiagnostic constructs such as low self-esteem in the context 

of internalizing disorders. By shedding light on how individuals selectively incorporate or ignore 

social appraisals through different meta-perception strategies, this work offers insights into how 

mentalizing tendencies can both maintain and exacerbate symptomatology and suggests avenues 

for linking work from social and clinical psychology for future research and clinical 

interventions. 
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CHAPTER III 

  

SELF-ESTEEM MODULATES THE BRAIN-TO-BRAIN SIMILARITY OF THE 

REPRESENTATION OF THE SELF IN THE BRAINS OF OTHERS 

  

This work is in revision and was co-authored with T. Guthrie, V. Guazzelli Williamson, and R. 

Chavez. I was the lead author of this publication and responsible for the writing of the 

manuscript with edits provided by co-authors. I led the study design, methods, and analyses, with 

input and assistance from co-authors. 

  

Introduction 

  Self-esteem – an individual’s subjective evaluation of their own worth – is believed to 

develop alongside social factors such as close relationships and social support. The connection 

between self-esteem and social relationships has been theorized as early as Cooley’s looking-

glass self (Cooley, 1902), the idea that our self-perceptions are informed by our perceptions of 

how others view us. Indeed, even competing models of self-esteem highlight interpersonal 

perception as a core process supporting this reciprocal development of self-esteem and social 

relationships. For instance, Swann’s self-verification theory (Swann & Read, 1981) suggests that 

self-esteem is not dependent on being perceived positively by our peers, but rather by being 

perceived accurately.  In contrast, self-enhancement theory (Krueger, 1998) states that self-

esteem is maintained by an intrinsic motivation to view oneself in a positive light, even at risk of 

ignoring or minimizing negative peer-perceptions (Anderson & Hanslmayr, 2014; Hepper et al., 

2011; Hughes & Beer, 2013; Korn et al., 2012). The sociometer hypothesis (Leary et al., 1995) 
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proposes self-esteem as a system for monitoring others’ perceptions of us, providing an index of 

social valuation so that we can regulate our behaviors accordingly. Although these competing 

theoretical models conflict with one another at points, they are unified by the notion that self-

esteem can be shaped by either selectively incorporating or ignoring the appraisals of others. 

A body of research also suggests that there might be individual differences in the degree 

to which interpersonal perception influences self-esteem or vice versa. Although self-esteem is 

responsive to value cues from others (Weisbuch et al., 2009), these value cues seem to exert 

more influence on the self-view of individuals with lower self-esteem (Tice & Wallace, 2003), 

and those with less positive self-image engage in more perspective taking during self-reflection 

(Pfeifer et al., 2009) and are more likely to internalize peer rejection (Rodman et al., 2017). 

Focusing on the appraisals of others also leads to immediate drops in state self-esteem (Tice & 

Wallace, 2003). These findings suggest that incorporating the views of others into one’s self-

view can in fact be detrimental to self-esteem. In this view, having higher similarity between 

how we see ourselves and how our peers see us is associated with lower self-esteem. 

Given these findings, it remains a possibility that distancing one's view of oneself from 

the views of others might enhance self-esteem, and indeed the literature on self-enhancement 

demonstrates this. Here, individuals maintain or boost their self-esteem by preferentially 

ignoring the negative appraisals of others (Anderson & Hanslmayr, 2014; Frey & Gaertner, 

1986; Pyszczynski & Greenberg, 1985; Schröder-Abé et al., 2007), over-estimating positive 

appraisals (Hepper et al., 2011; Rodman et al., 2017; Somerville et al., 2010), or incorrectly 

interpreting ambiguous appraisals as self-flattering (Flagan et al., 2017). These findings suggest 

that possessing high self-esteem might be contingent on distancing one's self-worth from the 
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appraisals of others. Again, these findings support the idea that having lower agreement between 

how we see ourselves and how our peers see us would support higher self-esteem. 

In recent years, there has been an increasing amount of research identifying the brain 

systems supporting self-evaluation and self-esteem. Though many regions are involved in social 

cognition more broadly, such as the cortical midline structures, temporal-parietal junction (TPJ) 

and the posterior cingulate cortex (PCC), a consistent finding across paradigms has identified the 

medial prefrontal cortex (MPFC) as a brain structure central to self-evaluation (Hughes & Beer, 

2013; Somerville et al., 2010; Van de Groep et al., 2021; Will et al., 2017; Yankouskaya & Sui, 

2021). The MPFC is a region that has been broadly linked to self-referential processing and 

person-perception processes (Wagner et al., 2012). These findings have since been extended to 

show that MPFC activation following social feedback can predict individual differences in self-

esteem (Eisenberger et al., 2011; Somerville et al., 2010) and the MPFC seems to track 

evaluations from others (Ito et al., 2020) and prompt protective self-reflection in response to 

negative cues to buffer their debasing effect on self-esteem (Korn et al., 2012; Yoon et al., 2018). 

When the MPFC is disrupted with transcranial magnetic stimulation, there is a corresponding 

disruption in self-positivity bias, such disruption leads individuals to become more likely to 

attribute positive traits to a peer than themselves (Luber et al., 2012) and predict others will 

socially accept them at chance level rather than above chance (Zhang et al., 2022). Other 

research has linked individual differences in self-esteem to the connectivity of the MPFC with 

other brain systems linked to reward-related processes and positive affect such as the ventral 

striatum (Chavez et al., 2022; Chavez & Heatherton, 2015), suggesting that the MPFC is 

involved in integrating self-referential thought with evaluative processing. Taken together, this 
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body of evidence suggests that the MPFC is a critical brain region for understanding how the 

brain reflects self-esteem in social contexts. 

Self/other reflection during interpersonal perception has been observed at the neural 

level. Using advances in multivariate functional magnetic resonance imaging (fMRI), previous 

work has found that the patterns of neural activity when an individual engages in self-reflection 

correlate with the patterns of neural activity of their peers reflecting on them (Chavez & Wagner, 

2020). Put differently, this provides evidence that neural representations of the self are reflected, 

or recapitulated, in the brains of other in-group members. This effect—which we henceforth 

refer to as the self-recapitulation effect—was found in the MPFC identified from an independent 

functional localizer task. However, this initial study was conducted within a single social group 

of participants and did not have a sufficient sample size to detect individual differences. Thus, it 

remains an open question whether these findings extend to multiple and more diverse social 

groups and how individual differences in self-esteem may influence these results. 

In the present study, we sought to inform theories of social influences on self-esteem by 

examining the relationships between self-esteem and self/other interpersonal perception 

processes at the level of the brain. To this end, we had two primary goals: first, we wanted to 

replicate the self-recapitulation effect using the round-robin fMRI methods from Chavez and 

Wagner (2020) but in a larger sample of participants drawn from multiple independent social 

groups and across larger brain networks implicated in social cognition. Second, we wanted to test 

whether individual differences in self-esteem were related to the strength of the self-

recapitulation effect within the MPFC, given its established role in serving both social cognitive 

and self-evaluative processes. To this end, the current study used a multi-group round-robin 

design wherein previously acquainted individuals reflected on traits about themselves and their 

https://www.zotero.org/google-docs/?ccEZPZ
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group members while undergoing fMRI. Critically, the round-robin design required each 

individual to serve as both a target and perceiver for all other group members of their group. 

From here, we can compare an individual’s neural activity patterns during self-reflection with the 

neural activity pattern of their peers reflecting on them. This comparison is the basis for 

calculating the self-recapitulation effect, or the agreement between brain-to-brain activity 

patterns between people thinking of themself and group members thinking of them, which we 

can then relate to self-esteem. 

  

Methods 

Participants 

We recruited a total of 120 right-handed participants from 20 independent real-world 

social groups, 6 people per group, from the University of Oregon and local Eugene community, 

including student organizations, local businesses, and friend groups. The sample size was 

determined by maximizing the number of groups and participants given the resources and 

feasibility of the design based on previous work (Chavez & Wagner, 2020) and is an order of 

magnitude greater than the previous study to increase power for detecting effects of self-esteem. 

All participants within each group were known to one another prior to entering the study. Across 

all groups, five participants failed to fulfill scheduled experimental session appointments, two 

subjects were excluded due to unusable imaging data, and three subjects were excluded for 

missing or incomplete behavioral data. After these exclusions, one group was eliminated for 

having too few subjects to calculate the recapitulation effect and the remaining three participants 

from that group were excluded. This left a final sample of 107 subjects across 19 groups in 

which all group members knew every other participant in the group. All participants were 
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screened for MRI contraindications and had normal or corrected to normal vision. Sample 

demographics for the participants are as follows: age (range = 18-51, M = 23.50, SD = 7.36), 

gender (Female = 39, Male = 68), race (American Indian or Alaskan Native = 2, Asian = 3, 

Black or African American = 5, Native Hawaiian or Pacific Islander = 2, White or Caucasian = 

83, multiple = 10, other = 2), and ethnicity (Hispanic = 17, Non-Hispanic = 90). Participants 

gave informed consent in accordance with the guidelines set by the Internal Review Board at the 

University of Oregon and all were paid for their participation. 

  

Procedures 

Behavioral Measures 

Participants completed two sessions: a behavioral-only session and an fMRI scanning 

session. In the first session, trait self-esteem was measured using the Janis-Field Feelings of 

Inadequacy scale (JFS, Fleming & Courtney, 1984), a thirty-six-item inventory of global self-

esteem shown to have robust psychometric properties (Blascovich & Tomaka, 1991). The JFS 

asks participants to use a 5-point Likert scale to respond to a variety of items that assess self-

evaluative feelings (e.g. “How often do you have the feeling that there is nothing you can do 

well?”, “When you think that some of the people you meet might have an unfavorable opinion of 

you, how concerned or worried do you feel about it?”, or “How often do you dislike yourself”?). 

Four items were reverse-scored and the scale was summed, with higher scores indicating higher 

feelings of inadequacy and lower self-esteem. Participants completed additional personality and 

mental health measures (Big Five Inventory, PROMIS mental health measures, stereotype 

content model) as part of a larger study on the brain basis of interpersonal perception (see: 

https://www.zotero.org/google-docs/?yCk8CI
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Guthrie et al., 2022). All responses were recorded using the PsychoPy stimulus presentation 

software (Peirce, 2007). 

  

Neuroimaging Procedures 

Self-Referential Functional Localizer. In a second session, participants returned to 

complete the fMRI portion of the experiment, which, in replicating the protocol in Chavez & 

Wagner (2020), consisted of two standard versions of a trait-judgment task widely used in the 

study of self-referential processing (Mitchell et al., 2011). The first task participants completed 

in the scanner asked them to make trait evaluations for themselves or an “Ordinary American” as 

a functional localizer to independently define the region of MPFC that responds to self-

evaluation to be used in subsequent analyses. Participants were presented with the word “SELF” 

or “ORDINARY AMERICAN” above a valence-balanced trait adjective and asked to respond 

“yes” or “no” using a button box as to whether the adjective described the individual above. The 

words were presented for 2,000 ms followed by 500 ms of fixation and intermittent passive 

fixation trials (2,500-7,500 ms). Jittered trials were optimized using Opseq2 (Dale, 1999). One 

run of this functional localizer task was completed and used to define a region of interest (ROI) 

within the MPFC that was maximally involved in self-referential processing and which was 

identified independently from the main task of interest. The functional localizer procedure is 

performed to avoid issues related to statistical non-independence or circular analysis which 

distort the interpretation of effects in neuroimaging studies (Kriegeskorte et al., 2009; Vul et al., 

2009). 
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Main Self/Other Round-Robin Task. In this main task, we used a similar trait judgment 

task but modified to accommodate the round-robin nature of the interpersonal perception 

judgments we collected. Participants completed six runs of a round-robin version of a standard 

trait-judgment task, wherein participants were presented with a name from their small group 

alongside a trait-adjective and asked to respond via button-box as to whether this trait described 

that individual. For each trial, participants saw vertically-arranged white text on a black 

background with the top word either reading “SELF” or the name of one of the participant’s 

group members, and the bottom word displaying one of 360 valence-balanced trait-adjectives 

(e.g. “Happy”, “Clumsy”, “Smart”; Anderson, 1968) for 2000 ms followed by 2000 ms of 

fixation and jittered intermittent passive fixation trials (2000-12000 ms). Participants were asked 

to make either a “yes” or “no” response using a button box in their right hand as to whether or 

not the trait adjective described either themselves or one of their group members.  All targets 

were presented in every run, and there were a total of twelve trials per target per run. Individual 

traits were only presented once per target randomly across all runs in the experiment. No two 

participants were presented with the same target/trait-adjective order across the experiment, to 

account for potential order effects. 

Crucially, we employed a full round-robin design in which each participant was both a 

target and perceiver when asked to reflect on themselves along with all other members within 

their group. This design allows us to measure similarities in brain activity patterns to assess self-

to-other similarity to test to what degree an individual’s neural activity pattern during self-

reflection corresponds with the neural activity patterns of peers reflecting on the individual. 
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Image Acquisition 

Magnetic resonance imaging was conducted with a Siemens 3T Skyra scanner using a 

32-channel phased array coil. Structural images were acquired using a T1-weighted MP-RAGE 

protocol (175 sagittal slices; TR: 2500 ms; TE: 3.43 ms; flip angle: 7; 1 mm isotropic voxels). 

Functional images were acquired using a T2*-weighted echo planar sequence (TR: 2000 ms; 72 

axial slices; TE: 25 ms; flip angle: 90; 2 mm isotropic voxels). For each participant, we collected 

one run of the functional localizer task and five runs of the main round-robin self-other task. In 

order to correct for distortion due to B0 inhomogeneity we also acquired a field map (TR: 6390 

ms; TE: 47.8 ms; effective echo spacing: 0.345 ms). The total length of time for the entire 

scanning session was approximately 75 minutes. 

 

Transparency and Openness 

We report how we determined our sample size, all data exclusions and manipulations, 

and we follow JARS (Appelbaum et al., 2018). All data, analysis code, and research materials 

are available at https://osf.io/n7pr2/. This study’s design and its analysis were not pre-registered. 

 

Analyses 

 
Functional Localizer Preprocessing and Analysis 

All neuroimaging data including the functional localizer task were preprocessed and 

voxel responses were estimated using the FSL neuroimaging software package (Smith et al., 

2004). For the functional localizer, data were first slice time corrected followed by a mean-based 

intensity normalization, high pass filtering (Gaussian-weighted least-squares straight line fitting, 

with σ = 100s) and spatially smoothed with a 6-mm FWHM Gaussian smoothing kernel. First-

https://osf.io/n7pr2/
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level analyses investigated the self > ordinary American contrast. These results were then 

submitted to a group-level random effects analysis to isolate regions of the brain involved in self-

referential processing, correcting for multiple comparisons using voxelwise family error rate 

corrected p-values generated from n = 5000 iteration nonparametric permutation test. Note, the 

familywise error correction here refers to whole-brain voxelwise values and is more conservative 

than cluster-based correction or false discovery rate procedures. Voxels with a corrected p-value 

< .05 from this analysis were then converted into a binary mask that were then used at the group 

level to extract self and target response patterns within the round-robin task. 

  

Round-Robin Task Preprocessing and Response Pattern Estimation 

Preprocessing and registration of the main self–other task was identical to that of the 

functional localizer task described above except for the use of a smaller 4-mm FWHM Gaussian 

smoothing kernel (as is more typical of multivariate fMRI analyses where there is a need to 

preserve finer-scale neural responses). A multistep normalization procedure was used to register 

results to standard space. First, functional data were corrected for spatial distortions using a field 

map unwarping before aligning functional data to each participant’s anatomical scan using 

boundary-based registration (Greve & Fischl, 2009) in conjunction with a linear registration with 

FSL’s FLIRT tool. These images were then warped to a 2-mm MNI template using nonlinear 

registration with FSL’s FNIRT tool and a 10-mm warp field. All first-level task-based analyses 

were performed in the participant’s native space before being warped into standard space for 

final analyses. Parameter estimates were separately estimated for the self-condition as well as for 

each of the other peers within each of the six runs. These responses were then combined in a 

second level within-subject fixed-effects analysis yielding a parameter estimate for the self as 

https://www.zotero.org/google-docs/?uQ9sPu
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well as parameter estimates for each of the other group members participant’s conditions. 

Normalized (i.e., z-score) voxel responses for each condition within the ROI defined in the 

functional localizer task served as input to the subsequent round-robin analysis. 

  

Multivariate Round-Robin Task and Self-Esteem Analyses 

Here, we aimed to measure the degree to which a target’s activation pattern during self-

trials correlates with aggregated activation patterns of group members reflecting on the target. 

For example, in a group with participants A, B, C, D, and E, a Spearman rank correlation of 

voxelwise parameter estimates within the regions identified by the functional localizer while A 

was thinking of A with the aggregate of voxelwise parameter estimates in the same ROI when B, 

C, D, and E were thinking of A. To this end, voxelwise parameter estimates within all areas 

identified by the functional localizer were flattened into one-dimensional response vectors to 

allow correlations across participants and conditions. Mirroring classic work in the interpersonal 

perception literature in which trait ratings are averaged across raters (McCrae & Costa, 1987), 

we used aggregated peer response patterns across voxelwise responses yielding a single group 

averaged response pattern for each target. As is standard in studies using fMRI to estimate 

multivariate similarity patterns (e.g., Kriegeskorte, 2008), we used Spearman rank correlation 

distance metric (1 - Spearman-rho) to compute the dissimilarity between neural response patterns 

during the self-condition and the group-averaged peer responses vector from the other 

participants in each group. Thus, this distance metric has the range of 0–2 with smaller values 

indicating greater similarity and higher agreement between self/other brain-to-brain activation 

patterns. 
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         To provide evidence for the replication of the self-recapitulation effect, self-referential 

brain activity patterns within a target participant are correlated with those of others in their group 

when they are thinking of the target. However, rather than simply testing for a nonzero 

association between the target’s self responses and their peers’ responses, we sought to test the 

more conservative hypothesis that these relationships are specific to the given target and, in 

general, exceed that for other persons. To accomplish this, we also computed the correlation 

distance between a target’s self-responses and the group response vector for every other 

participant within each social group. This allowed us to then calculate the similarity between 

self-congruent target comparisons (i.e., when perceivers were thinking of the same target as self) 

and self-incongruent target comparisons (i.e. when perceivers were thinking of a different target 

than the self). Importantly, the incongruent comparisons did not include the self-target responses 

so as not to influence the dissimilarity with respect to their own congruent patterns. Next, we fit 

a nested multilevel model comparing correlation distances between the self/other responses when 

congruent versus incongruent with random intercepts for each participant within each group. 

         Finally, we tested the hypothesis that the strength of the self-recapitulation effect (i.e. the 

self-congruent effects from the replication analysis) from each participant would be related to 

individual differences in self-esteem within the MPFC. To select a region of the MPFC for this 

analysis, we thresholded the functional localizer results to only include the most significant 

regions identified from that analysis t(106) = 8.5, such that the only voxels that remained in the 

mask were those within a contiguous cluster within the MPFC. The self-esteem correlation 

analyses were then calculated within this MPFC region for the self-esteem correlation analysis, 

as well as in the mask from the localizer as a whole. This was done in order to test the specificity 



 

 70 

of the hypothesized results to the MPFC and not neural systems more broadly implicated in self-

referential processing and social cognition.         

  

Results 

Replication of the Neural Self-Recapitulation Effect 

Results from the functional localizer task identified a set of brain regions previously 

associated with self-referential processing and social cognition (see Figure 3.1A). These regions 

include the MPFC, precuneus/posterior cingulate cortex (PCC), temporal parietal junction (TPJ), 

lateral orbitofrontal cortex, and the ventral striatum. Within this ROI, we then calculated the 

correlation distance between a target’s activation pattern during self trials and the aggregated 

activation patterns of group members reflecting on the target. This was iterated for every target 

in the round-robin design across all groups in the study to test for the self-recapitulation effect 

using a multilevel model to test whether the correlation distance between brain response patterns 

for the self was lower (i.e. more similar) when group members were thinking of the self (i.e. self-

congruent correlation distance) than when group members were thinking of a different person in 

the group (i.e. self-incongruent correlation distance). The results show that other’s self-congruent 

responses were more similar to the self-referential patterns than they were compared against 

others (see Figure 1B) after accounting for nested effects of groups and participants. These 

followed the same procedures as those from Chavez & Wagner (2020) but in multiple groups of 

subjects and within a significantly larger sample. These results replicate the main finding of 

evidence for the self-recapitulation effect in which brain response patterns for the self are 

reflected in aggregated responses from group members. Moreover, we find that these results 
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extend to show that these are present across multiple brain systems involved in both self-

representation and social cognition. 

 

 

Figure 3.1. Results from the multi-group replication of the self-recapitulation effect from 
Chavez & Wagner (2020). (A) Regions identified from the functional localizer task in which 
brain activity when making trait-judgments of the self was greater than making trait-judgements 
for others (p < .05, voxelwise-corrected). Here we identified areas previously implicated in self-
referential processing and social cognition including the medial prefrontal cortex (MPFC), 
posterior cingulate cortex (PCC), and the temporal-parietal junction (TPJ), and used these to 
independently define the brain areas examined in the round-robin task. (B) We show that self-
referential brain activity for each target participant shows greater accuracy (lower correlation 
distance) with the brain activity of group members when they are thinking about that target (self-
congruent) than when they are thinking of different targets (self-incongruent). For ease of 
interpretation, the results here are displayed as bar graphs depicting aggregated differences 
between conditions across the whole study, but inferences were made from data analyzed using a 
nested multilevel model accounting for group and participant effects. 
  
 
Relationship of Self-Recapitulation Strength and Self-esteem 

Next, we sought to determine whether the strength of the self-recapitulation effect from 

the multi-voxel fMRI patterns could be predicted by the target self-esteem. The most significant 

area identified in the functional localizer task identified a region of the MPFC that was used for 

the self-esteem correlation analysis (Figure 3.2A). Within this region, we found a significant  
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Figure 3.2. The results of the correlation of self-esteem with the strength of the recapitulation 
effect within the medial prefrontal cortex. (A) A portion of the medial prefrontal cortex (MPFC) 
that showed the most significant association with thinking of the self, relative to others from the 
functional localizer task and has been previously associated with self-evaluative processing. (B) 
A scatter plot depicting the correlation between self-recapitulation strength and self-esteem 
within the MPFC. These results show that as self-esteem increases self-recapitulation accuracy 
(i.e. correlation distance from the neural self-recapitulation analysis) decreases. The scale of the 
values on the x-axis of the plot is inverted to increase the clarity of the interpretation of 
correlation distance as an inverse measure of self-recapitulation strength from these analyses. 
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association between each individual’s self-esteem and the similarity of patterns of self-

representation to that of the aggregated group representations (i.e. the self-recapitulation 

strength), R = .27,  t(105) = 2.82, p = 0.006 (Figure 2B). These results show that the lower a 

person’s self-esteem, the more their neural representation within the MPFC self-reflection 

generally corresponds with those of their group members while reflecting on them. 

         In order to test the specificity of this effect to the MPFC, we repeated the same 

correlation procedure but within the functional localizer mask as a whole from the replication 

analysis. From this analysis, we find that there was no significant correlation between the self-

recapitulation effect strength and self-esteem in broader regions of the social brain identified 

with the localizer task R = .09,  t(105) = 0.93, p = 0.35. These results suggest that the effect of 

self-esteem modulates the self-recapitulation effect but only within the MPFC, which has 

previously been associated with self-evaluative processing, and provide increased specificity for 

the brain locations underlying this effect. 

 

Discussion 

We sought to test whether individual differences in self-esteem modulate the degree to 

which neural patterns overlap during self- and other-perception. To this end, we used a round-

robin design wherein small groups of acquainted individuals reflected on traits about themselves 

and their group members while undergoing fMRI, and then determined the degree to which 

distributed patterns of brain activity in the MPFC during self- and other- reflection correlate. 

This design uniquely positions us to examine: 1) the degree to which an individual’s neural 

activity pattern during self-reflection correlates with the neural activity patterns of peers 
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reflecting on the individual, and 2) whether individual differences in self-esteem predict the 

magnitude of this effect. Replicating the main results from Chavez and Wagner (2020), we find  

evidence for the self-recapitulation effect across multiple brain systems involved in both self-

representation and social cognition. Furthermore, we also find that the self-recapitulation effect 

is moderated by self-esteem in the MPFC, such that lower self-esteem is associated with 

increased pattern overlap when that individual reflects on themselves and when their group 

reflects on them. These effects were specific to the MPFC, which has previously been identified 

as a region serving self-evaluative processes, and not found in other regions of the brain that 

serve other social cognitive processes. These findings have implications for both our 

understanding of the neural systems supporting interpersonal perception as well as social 

psychological theories of self-esteem. 

A variety of competing theories have emphasized different primary sources of self-

esteem. Intrapersonal perspectives on self-esteem propose self-esteem as a personal valuation of 

one’s worth, in contrast to interpersonal perspectives that suggest that self-esteem is, at least in 

part, formed by the evaluation of others (Yang et al., 2016). Our findings suggest that there 

might in fact be individual differences in the degree to which an individual relies on an intra- or 

interpersonal model, such that self-esteem can be shaped by either selectively incorporating or 

ignoring the appraisals of others. To this end, we find that those who neurally represent 

themselves more similarly to how their peers represent them present with lower trait self-esteem. 

Although the present study was not designed to formally test theoretical models of self-esteem, 

our findings provide insight into these competing theories. 

For example, some work has argued that higher self-esteem emerges from being 

perceived accurately by our peers (e.g. Self-Verification Theory; Swann & Read, 1981) with 
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other research suggesting the opposite – that higher self-esteem relies on us representing 

ourselves distinctly from how others view us, particularly in an inaccurately positive fashion 

(e.g. Self-Enhancement Theory; Krueger, 1998). Our findings provide a neural account for self-

enhancement theories of self-esteem, such that individuals with higher self-esteem represent 

themselves more differently from how their peers represent them. This finding connects to the 

extensive literature on self-enhancement biases, which suggests that people tend to inflate their 

own self-worth even in the face of competing information (Anderson & Hanslmayr, 2014; 

Hepper et al., 2011; Hughes & Beer, 2013; Korn et al., 2012). Critically, we find this effect in 

the MPFC, and recent neuroimaging work has identified the MPFC as a brain structure that is 

core to the process of self-enhancement (Duran et al., 2020; Hughes & Beer, 2013; Van de 

Groep et al., 2021; Yankousaka & Sui, 2021), proposing the MPFC as a candidate region for the 

integration of social and self-evaluation that might compute self-protective responses in the face 

of negative social feedback (Will et al., 2017). The present study’s findings suggest that the 

neural integration of value cues from peers might render one more vulnerable to lower self-

esteem and/or that individuals with lower self-esteem might more accurately integrate value cues 

from peers.        

 

Limitations and Conclusions 

Although we found evidence that lower self-esteem is associated with increased neural 

overlap between a target’s self-representation and how peers represent that target, these findings 

need to be interpreted in the context of their limitations. Firstly, our interpretations rest on the 

assumption that the trait-adjective experimental paradigm is reliably evoking self and other- 

concepts. While this task is regularly used to elicit interpersonal representations in neuroimaging 
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studies, the use of single trait adjectives might limit the richness of such representations. Even 

though this task represents one limited instantiation of self- and other- referential thought, the 

present findings suggest that similarities across even crude interpersonal representations are 

related to trait self-esteem. Moreover, while this task typically has individuals reflect on a distant 

other (e.g. a former president) or for varied targets across subjects (e.g. a parent), our round-

robin paradigms allows all group members to reflect on the same, close others. We anticipate 

that conducting this task within real-world social groups increases the richness of person 

representations. 

Our interpretations are also limited by the homogeneity of our sample, which was entirely 

adult and from the United States, and largely white. Conceptions of selfhood and the importance 

of self-esteem both vary across cultures (Goto, Lewis, & Grayzel-Ward, 2021; Gurel-Atay et al., 

2010; Marcus & Kitayama, 1991; Triandis, 1989) and development (Robins & Trzesniewski, 

2005), and our sample homogeneity limits our ability to generalize our findings to other 

populations. While cultural and developmental factors influence self-concept, across all humans, 

self-referential thought rests on psychological and biological processes  at the level of the 

individual. We hope our findings can contribute to our understanding of such processes while 

also acknowledging how the homogeneity of our sample limits external validity. It is necessary 

that future work emphasize both cultural and developmental considerations into the examination 

of self-concept and self-esteem, given the context-laden nature of such constructs. 

There are numerous theories of neural and cognitive processes underlying interpersonal 

perception, self-esteem, and the possible interaction of these two via the integration of others’ 

perspectives into one’s self-concept. Although our study was not designed to directly test 

competing self-esteem models, our results are most consistent with theories that state that 
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accurate self-perception is associated with lower self-esteem, such as sociometer theory or self-

enhancement, rather than verification theories. Although future work is needed that explicitly 

tests out competing models of self-esteem using richer conceptions of self and other, the present 

findings suggest that similarities across even crude interpersonal representations are related to 

trait self-esteem. This reflects one possible neural mechanism underlying theoretical models that 

link self-esteem to individual differences in interpersonal perception.  
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CHAPTER IV 

COMPUTATIONAL MECHANISMS OF SELF-ENHANCEMENT DURING SOCIAL 

COMPARISON AND THEIR RELATIONSHIP TO INTERNALIZING SYMPTOMS 

 
This work was co-authored with R. Chavez and J. Clithero. I was the lead author of this 

publication and responsible for the writing of the manuscript with methodological details, and 

edits provided by co-authors. I led the study design, methods, and analyses, with input and 

assistance from co-authors. 

 

Introduction 

Cognitive biases in self-evaluation are a core, transdiagnostic feature of internalizing 

disorders, a descriptive label capturing diagnoses that feature persistent negative emotions 

directed inward, such as in unipolar mood and anxiety disorders (Eaton et al., 2013). Negative 

self-evaluation is listed in internalizing diagnostic criteria (DSM 5, APA, 2013; ICD, WHO, 

2021), considered as an important part of the internalizing phenotype (Dixon et al., 2022; Ginot, 

2012;  Goldin et al., 2009; Nolen-Hoeksema et al., 2008; Talmon et al., 2021), and also central to 

prevailing theoretical models of internalizing disorders (Beck, 1967; Beck & Haigh, 2014; Clark 

& Wells, 2005). For example, Beck’s (1967) seminal cognitive model posits that negatively 

biased self-knowledge is the main contributor to the onset and maintenance of depressive 

symptoms. The cognitive model remains essential to contemporary clinical research and practice, 

extending beyond depression to link negative self-evaluation with a variety of internalizing 

disorders (e.g. Beck & Haigh, 2014; Clark & Wells, 2005).  

https://link.springer.com/article/10.1007/s10802-022-01012-1#ref-CR18
https://link.springer.com/article/10.1007/s10802-022-01012-1#ref-CR22
https://link.springer.com/article/10.1007/s10802-022-01012-1#ref-CR57
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While positively biased self-evaluations contribute to well-being (Alessandri et al., 2014; 

Dufner et al., 2018; Schütz & Baumeister, 2017), research consistently demonstrates that 

negative self-evaluations are a feature of internalizing disorders. Various studies demonstrate 

elevated self-referential processing in depression (Kuiper & Derry, 1982; Lemogne et al., 2012; 

Li et al., 2017; Nejad et al., 2013; Northoff & Tumati, 2019), social anxiety disorder (Abraham 

et al., 2013; Lin et al., 2018; Yoon et al., 2019), and generalized anxiety disorder (Cui et al., 

2022), particularly negative self-referential processing such as rumination and self-criticism 

(Castagna et al., 2019; Dinulescu et al., 2021; Ke et al., 2020; Kircanski et al., 2015; Nolen-

Hoeksema et al., 2008). Internalizing symptoms are associated with enhanced memory for and 

processing of negative self-referential traits (Baños, Medina, & Pascual, 2001; Connolly, 

Abramson, & Alloy, 2015; Philippi, Cornejo, Frost, Walsh, Hoks, Birn, & Abercrombie, 2018). 

Importantly, while internalizing disorders feature a variety of symptoms, negative self-

evaluations appear to be particularly influential for the severity, prognosis, and chronicity of 

these conditions (Disner, Schumake, & Beevers, 2017; LeMoult et al., 2016; Moscovitch et al., 

2009; Nolen-Hoeksema et al., 2008; Orchard & Reynolds, 2018; Phillips, Hine, & Thorsteinsson, 

2010), motivating the need to better understand such biases. 

Previous work has studied the role of negative self-evaluation in internalizing disorders 

using information processing tasks such as the Self-Referent Encoding Task (SRET; Kuiper & 

Derry, 1982), which asks individuals to respond as to whether positive- or negative-trait words 

describe them or not. The SRET is believed to gauge the accessibility of positive or negative 

self-schemas, as measured by metrics such as response times, number of words endorsed as self-

descriptive, and, and in some versions, word recall in a post-hoc memory task. 
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 Research using the SRET has shown that individuals with depression, generalized 

anxiety, and social anxiety tend to make more negative self-endorsements and fewer positive 

self-endorsements (Davis, 1979; Dainer-Best et al., 2017; Dixon et al., 2022; Thurston et al., 

2017; Tracy et al., 2021), and that non-depressed individuals consistently endorse more positive 

words than negative (Dainer-Best et al., 2017). Some work also shows that depressed individuals 

respond more quickly to negative self-endorsements (Alloy et al., 1997; Gilboa, Roberts, & 

Gotlib, 1997; MacDonald & Kuiper, 1985). However, other research finds no response time or 

endorsement rate differences (Collins & Winer, 2023; Kiang et al. 2017). These mixed findings 

likely reflect the fact that most research using the SRET relies on average response times and 

endorsements, coarse metrics that can obscure response dynamics. Moreover, such averages 

cannot identify the mechanisms driving altered responding – for instance, slower mean response 

times could reflect response bias, slower information processing, increased caution in decision-

making, or slower perception or motor response (Pe et al., 2013). Given the relevance of aberrant 

self-evaluation to internalizing disorders, there is a need to evaluate SRET metrics with more 

granularity in order to resolve inconsistent findings and inform a mechanistic understanding of 

how they relate to clinical symptoms.  

Recent calls to apply computational modeling techniques within clinical research (Poland 

& Frank, 2017) can be channeled to clarify the relationship between self-evaluation and 

internalizing symptoms. Computational approaches align with transdiagnostic research 

frameworks, better inform clinical interventions, and allow for more robust tests of psychology 

theories (Pitliya et al., 2022; Poland & Frank, 2017). One such approach is the Drift Diffusion 

Model (DDM; Ratcliff et al., 2016) which decomposes decisions into a set of latent components 

that reflect different aspects of the decision-making process. This makes DDM a promising 
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framework for studying self-referential biases, since they are often evaluated with binary forced-

choice decision-making tasks like the SRET.  While such tasks have demonstrated aberrant self-

referential processing through mean response times, endorsements, or rate of recall, the DDM 

can help identify the cognitive processes driving such effects.  

Emerging literature has applied computational modeling to the SRET (e.g. Beevers et al., 

2019; Bränström et al., 2023; Castagna et al., 2023; Dainer-Best et al., 2018) under the 

assumption that decisions about whether traits are self-relevant involves evidence accumulation 

in support of one choice or another through the sampling of internal information from self-

schemas (Hitchcock et al., 2023). This work has found that depression predicts a higher drift rate 

towards endorsing negative words as self-relevant (Beevers et al., 2019; Bränström et al., 2023; 

Dainer-Best et al., 2018; Castagna et al., 2023) and that psychological interventions can increase 

drift rate towards positive self-referents (Hitchcock et al., 2023). Despite the promise of this 

work, there are limitations. Most studies focus on depression symptoms, despite aberrant self-

evaluation occurring across a range of internalizing disorders. Additionally, research is often 

constrained by pre-existing limitations of the SRET, like response asymmetry (Dainer-Best et al., 

2018) and overlooking the social context in which self-evaluation occurs. More broadly, there is 

a need to replicate limited findings in this emerging area of inquiry. The present study aims to 

build on the small but growing literature applying DDM to self-referential decision-making tasks 

while addressing some of the aforementioned limitations.  

In the present study, we use a modified version of the SRET, where, rather than 

responding YES or NO to indicate whether a trait is self-descriptive, participants instead respond 

as to whether the trait better describes themselves or their closest friend. This modification 

allows us to consider self-evaluation in the context of social comparison, which is important 
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because we have reason to believe that self-referential processing operates differently under such 

conditions (Kuiper & Rogers, 1979; Wagner et al., 2012). Early theories of self-evaluation 

highlighted the importance of social comparison (Festinger, 1954) with much research 

confirming that self- and other-evaluation are tangled processes (Chavez, 2020; Lieberman & 

Pfeifer, 2004; Wagner et al., 2012). Altered social comparison has also been identified as a 

potential mechanism underlying negative self-evaluations in internalizing disorders (McCarthy 

& Morina, 2020). While other papers have included both self and other as different conditions 

within the SRET (e.g. Kelley et al., 2002; Shestyuk & Deldin, 2010), these studies do not have 

individuals engage in explicit social comparison with peers within trials. An additional benefit of 

this modification is that it should help address the problem of response asymmetry in the SRET 

where individuals endorse YES for far more positive trials and fewer negative trials (Dainer-Best 

et al., 2018). It remains unclear whether such dramatic positivity biases persist in the context of 

social comparison with close peers.  

Moreover, despite negative self-evaluation representing a transdiagnostic process related 

to multiple internalizing disorders, most work applying DDM to the SRET focuses on depression 

(e.g. Dainer-Best et al., 2018; Dainer-Best, 2023; Hitchcock et. al. 2023). One recent paper 

examined DDM parameters in social anxiety disorder (Castagna et al., 2022), suggesting broader 

applicability across internalizing disorders. Further work is needed to determine how decision 

parameters may vary across different internalizing disorders. To this end, our paper examines the 

relationship between DDM parameters and multiple symptom profiles (depression, anxiety, 

social anxiety), adopting a dimensional approach to symptom severity. This method increases 

statistical power over approaches that categorize participants based on diagnostic criteria (Kotov 

et al., 2017) and builds on work that shows SRET metrics change across levels of 
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symptomatology (Timbremont & Braet, 2004; Timbremont, Braet, Bosmans, & Van 

Vlierberghe, 2008). It also could be possible that transdiagnostic measures might better capture 

the altered decision-making processes observed in internalizing disorders; with this aim, we also 

measured trait self-esteem. There is an emerging consensus around the need to consider self-

esteem as a transdiagnostic process in order to better integrate our understanding of internalizing 

disorders, explain high rates of comorbidity, and better identify treatment treatments (Low et al., 

2021).  

In the present study, we use a modified SRET that situates self-evaluation in the context 

of social comparison, and examine how a variety of task metrics relate to both disorder-specific 

and transdiagnostic symptoms of internalizing disorders. We leverage developments from 

decision science, such as the HDDM Python toolbox (Wiecki et al., 2013), which uses 

hierarchical Bayesian estimation of DDM parameters. Our study builds on the small literature 

applying DDM to self-evaluative tasks by testing whether previous studies hold in the context of 

social comparison, across symptom profiles of multiple internalizing disorders, and when 

considering transdiagnostic factors such as self-esteem. 

 

Methods 

Sample  

We recruited a total of 310 participants from the University of Oregon psychology 

undergraduate participant pool. Participants gave informed consent in accordance with the 

guidelines set by the Internal Review Board at the University of Oregon and all received course 

credit for their participation. Sample demographics for the participants are as follows: age (range 

https://www.zotero.org/google-docs/?NBZQi8
https://www.zotero.org/google-docs/?NBZQi8
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= 18-53, M = 19.4, SD = 2.79), gender (Female = 228, Male = 69, Non-Binary = 9, other = 2, 

decline to answer = 2), race/ethnicity (American Indian or Alaskan Native = 2, Asian = 32, Black 

or African American = 5, Hispanic = 36, Middle Eastern or North African = 2, Native Hawaiian 

or Pacific Islander = 2, White = 197, Multiple = 30, Other = 4). Participants were eligible to 

participate if they were over the age of 18, fluent in English, had normal or corrected vision, and 

provided informed consent.  

Measures 

Trait-Evaluation Task.  

To measure self-evaluation, we used a trait-evaluation task modified from the SRET. The 

original SRET is a forced-choice decision-making task that presents participants with positive or 

negative trait-adjectives and asks them to judge whether the trait describes them or not in a 

binary fashion (yes/no; Derry & Kuiper, 1981). In order to examine whether self-referential 

processing biases still exist in the context of social comparisons, we deployed a modified version 

of the SRET where participants were instead asked as to whether each trait-adjective better 

described themselves or their closest friend (See figure 4.1). Trait words were either positively or 

negatively valenced, compiled from the Oregon Self-Concept Inventory (OSCI-2, Tucker et al., 

2003) and other studies using trait-evaluation tasks (e.g. Grühn, 2016), and balanced for word 

frequency. Outcomes of interest include response times and endorsement rates, striated by 

valence and response, as well as components of the DDM (discussed below).  
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Figure 4.1. Schematic of trait-evaluation task. On each trial, participants were presented with a 
positively- or negatively-valenced trait-adjective and were instructed to respond via keypress (F 
or J) as to whether this word better describes themselves (“ME”) or a close friend, with the name 
of their friend presented on screen (here, “DALE”).  

 

Janis-Field Feelings of Inadequacy Scale.  

Trait self-esteem was measured using the Janis-Field Feelings of Inadequacy scale (JFS, 

Fleming & Courtney, 1984), a thirty-six-item inventory of global self-esteem shown to have 

robust psychometric properties (Blascovich & Tomaka, 1991). The JFS asks participants to use a 

5-point Likert scale to respond to a variety of items that assess self-evaluative feelings (e.g. 

“How often do you have the feeling that there is nothing you can do well?”, “When you think 

that some of the people you meet might have an unfavorable opinion of you, how concerned or 

worried do you feel about it?”, or “How often do you dislike yourself”?). Four items were 

https://www.zotero.org/google-docs/?yCk8CI
https://www.zotero.org/google-docs/?yCk8CI
https://www.zotero.org/google-docs/?sZWdge
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reverse-scored and the scale was summed, with higher scores indicating higher feelings of 

inadequacy and lower self-esteem. 

Patient-Reported Outcomes Measurement and Information System (PROMIS) - Emotional 
Distress - Depression.  

Depression symptoms were measured using the PROMIS Item Bank v. 1.0 – Emotional 

Distress - Depression (Pilkonis et al., 2011), a set of 28 questions with strong psychometric 

properties (Cella et al., 2010) that is frequently used in clinical settings. The PROMIS - 

Depression asks participants to use a 5-point Likert scale indicating the frequency of their 

symptoms in the past 7 days (i.e. Never, Rarely, Sometimes, Often, Always). Questions probe a 

range of depressive symptoms, such as negative mood (e.g. “I felt sad”), anhedonia (e.g. “I felt 

that nothing was interesting”), cognitive deficits (e.g. “I had trouble making decisions”), negative 

views of the self (e.g. “I felt worthless”), and altered social cognition (e.g. “I withdrew from 

other people”; Pilkonis et al., 2011). Higher scores indicate higher levels of depressive 

symptomatology.  

Patient-Reported Outcomes Measurement and Information System (PROMIS) - Emotional 
Distress - Anxiety.  

Anxiety symptoms were also measured using the PROMIS Item Bank v. 1.0 – Emotional 

Distress - Anxiety (Pilkonis et al., 2011), a set of 29 questions that also possess strong 

psychometric properties and widespread clinical use (Cella et al., 2010).  The PROMIS - Anxiety 

asks participants to use a 5-point Likert scale indicating the frequency of their symptoms in the 

past 7 days (i.e. Never, Rarely, Sometimes, Often, Always). Questions probe fear (e.g. “I felt 

frightened”), anxious misery (e.g. “I was concerned about my mental health”), hyperarousal (e.g. 

“I had difficulty calming down”), and physiological symptoms of arousal (e.g. “I had a racing or 

pounding heart”; Pilkonis et al., 2011).  
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DSM-5 Social Anxiety Disorder Severity Scale (SAD-D).  

Social anxiety symptoms were measured using the DSM-5 Social Anxiety Disorder 

Severity Scale (SAD-D; LeBeau et al., 2012), a 10-item self-report measure examining the 

severity of social anxiety symptoms.  The SAD-D is the only social anxiety scale based on the 

DSM-5 criteria (Wong et al., 2016) and was released by the APA in response to limitations of 

other measures by using items that directly correspond with diagnostic criteria and assess 

dimensionality rather than frequent dichotomous approaches to measuring social anxiety 

symptoms (i.e. social phobia vs. social interaction anxiety; Rice et al., 2021). Reliability and 

validity of the SAD-D have been established in both clinical and community samples (Binassis et 

al., 2021; LeBeau, Mesri, & Craske, 2016; Rice et al., 2021). Questions are rated on a five-point 

Likert scale (Never, Occasionally, Half the Time, Most of the Time, All of the Time) and probe 

cognitive & physiological symptoms related to social anxiety (e.g. “felt anxious, worried, or 

nervous about social situations,” “felt tense muscles, on edge or restless, or trouble relaxing”), 

socially-induced panic symptoms (e.g. “felt a racing heart, sweaty, trouble breathing, faint, or 

shaky in social situations”), and behavioral and cognitive avoidance (e.g. “distracted myself to 

avoid thinking about social situations”, “left social situations early or participated only 

minimally”).  

Procedures  

Upon arrival, participants were briefed about the purpose of the study and provided 

written informed consent. Each session was conducted in a quiet room with controlled lighting. 

First, participants completed computerized versions of the JFS, PROMIS-Depression, PROMIS-

Anxiety, and SAD-D. Next, participants completed the trait-evaluation task on a 13 in x 8 in 
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monitor from approximately 23 in away. Before beginning the task, participants were provided 

with both verbal and written instructions for the task. They then completed 5 practice trials with 

the opportunity to ask questions. Next, participants completed a total of 264 trials with four brief 

breaks throughout the task.  Each trial began with the presentation of a black fixation cross 

(750ms) on a gray screen. The fixation cross was replaced by a trait word at the center of the 

screen; below the trait word was the word ME on one side and the name of the participant’s 

closest friend on the other. Whether each name was presented on the bottom left or bottom right 

was counterbalanced between participants to mitigate the confounding effect of handedness on 

response time. Participants were instructed to respond as quickly and accurately as possible as to 

whether the trait better described themselves or their close friend by clicking the F-key to 

indicate the name on the left side of the screen or the J-key to indicate the name on the right side 

of the screen, with a key-press terminating the trial. Trait words were presented once each in a 

randomized order. Stimuli presentation used PsychoPy (Peirce, 2007). After completing the task, 

participants were debriefed and given the opportunity to ask questions regarding the study.  

Analysis 

Data cleaning procedures were established according to previously established protocol 

(e.g. Dillon et al., 2015b). We removed outlier trials, defined as response times that were under 

150 ms or above 3 standard deviations from the mean. If such outlier trials accounted for over 

15% of a participant’s total trials, we removed that participant from our sample. 15 participants 

were excluded because over 15% of their trials were outliers and 3 participants were excluded 

because they had no response variability (i.e. pressed the same button for every single trial). This 

resulted in a final sample of 292 participants for the following analyses. 
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Data Analytic Plan 

Mean response time and endorsement rate analyses. In line with past work using trait-

adjective tasks, we used response time (RT) and endorsement rates as dependent variables 

measuring how self-referential information is processed during decision-making (Dainer-Best et 

al., 2018). We operationalized RT as the average time from stimulus presentation until a keypress 

was made indicating a response. We calculated mean RTs for each participant across all trials, as 

well as each response type (i.e. mean RT when selecting friend vs. self), each trial type (i.e. mean 

RT for positive vs. negative trait-adjectives), and across each combination of condition and 

response (i.e. self/positive, self/negative, friend/positive, friend/negative). Endorsement rates were 

determined by summing the number of responses, providing a count of trials where participants 

endorsed self vs. friend, as well as a count of trials where participants endorsed self vs. friend for 

positive and negative trait-adjectives accordingly. We used these metrics as variables in linear 

models to predict mean-centered individual difference measures (i.e. self-esteem, depression, 

anxiety, and social anxiety) to determine if traditional trait-adjective metrics that measure self-

schemas vary across internalizing symptomatology.  

Mixed effects models. We conducted a series of linear mixed models using Restricted 

Maximum Likelihood (REML) to analyze response times and responses nested within condition 

with random intercepts for each participant. These models incorporated individual differences as 

random effects, and t-tests were employed with Satterthwaite’s approximation for degrees of 

freedom to adjust for heterogeneity in variances. We ran models to test whether interaction effects 

between response and word valence predict RTs as well as additional models including an 

interaction term with each mean-centered individual difference measure (i.e. self-esteem, 

depression, anxiety, and social anxiety). We also ran mixed-effects logistic regressions to test 
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whether interactions between scaled individual difference measures and word valence predict 

responses. Here, we hoped to determine whether hierarchical models that preserve trial-level data 

can better predict RTs and endorsement rates than traditional metrics that collapse across trials.  

Drift diffusion modeling. The DDM models binary forced choice decision-making tasks as 

a race from a starting point towards two decision bounds, where evidence in support of either 

decision accumulates until it reaches one of the bounds, at which point a response is made (Ratcliff 

& Koon, 2008). This model decomposes response times, responses, and their distribution into 

different components of the decision-making process. The typical DDM consists of four 

parameters: 1. starting point (z; conceptualized as initial bias in favor of one response or the other 

and the starting point for evidence accumulation), 2. decision threshold (a; conceptualized as the 

distance between decision boundaries and the amount of evidence required to make a decision, 

often indexing caution or motivation), 3. drift rate (v; conceptualized as the rate of evidence 

accumulation, reflecting efficiency of evidence integration or the quality or strength of evidence 

supporting a particular choice), and 4. non-decision time (t; conceptualized as non-decision factors, 

such as sensory perception or motor response).  

We can consider the interpretation of each DDM parameter within the context of our study 

design (see Figure 4.2). In our forced-choice decision-making task, the lower decision bound 

reflected friend and the upper bound reflected self, with the distance between them being a. 

Accordingly, a larger a would mean that the decision thresholds were further apart, and thus a 

participant was being more deliberate or cautious when choosing between self and friend. The 

starting point closer to the upper bound would indicate that, independent of evidence accumulation, 

a participant has an initial bias towards responding self, a starting point closer to the lower point 

would indicate an initial bias towards responding friend, and a starting point in the middle between 
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each threshold would indicate no initial bias in responding self or friend. A positive drift rate would 

indicate more efficient evidence accumulation in the direction of the upper bound (self), and a 

negative drift rate indicates more efficient evidence accumulation in the direction of the lower 

bound, (friend), where drift rate is influenced by memory, value, and affective features of the 

decision. Non-decision time, while included in our model to account for sensory encoding and 

motor processes required of our task, was not a parameter of theoretical interest.  

We ran a series of models using the HDDM Python toolbox (Wiecki et al. 2013), allowing 

a and v to vary according to word valence and individual difference measures with random 

intercepts included for each subject (see Table 4.3 for a list of models). For all models, 11,000 

samples were generated, and the first 1,000 served as burn-in. Model convergence was determined 

by visually inspecting traces as well as calculating the Gelman-Rubin statistic (r-hat; Gelman & 

Rubin, 1992) which assesses the convergence of Markov Chain Monte Carlo (MCMC) simulations 

both within- and between- chains across different runs of the same model. Models with an r-hat ≧ 

1.1 indicate model convergence, as an r-hat of 1.0 indicates that samples between chains are 

exactly the same. We used the Deviance Information Criterion (DIC) to compare different models, 

which calculates the deviance across the posterior distribution of the parameters, penalized for the 

number of model parameters. Thus, a lower DIC reflects a better model fit, accounting for both 

goodness of fit and model complexity. 
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Figure 4.2. Schematic of the drift-diffusion model. In our task, an individual is presented with a 
positive or negative word (stimulus presentation) and then engages in a decision-making process 
to determine whether it better describes themselves (upper bound, 1) or a friend (lower bound, 
0). The model decomposes the decision-making process into the following parameters: 1) z: 
initial starting point bias towards one decision bound or the other, 2) t: the time it takes to 
perceive and encode the stimulus (i.e. non-decision time), 3) v: the velocity of evidence 
accumulation towards a decision threshold, and 4) a: the distance between decision bounds, 
reflecting the quantity of evidence needed to enact a decision. Once enough evidence 
accumulates to reach a decision bound given the parameters of the model, a response is made. 
Figure adapted from Vandekerckhove, Tuerlinckx, & Lee (2010). 

 

Results 

Descriptive Statistics 

RTs. RTs exhibited a mean of 1.50 s, a standard deviation of 0.85s, a median of 1.23s, 

were positively skewed (skewness = 1.82), and displayed excess kurtosis (kurtosis = 3.75). Mean 

response times across valence and response are reported in Table 4.1 and depicted in Figure 4.3.  
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Mental Health Measures.  Despite recruiting from a college sample, a significant portion 

of participants reported elevated clinical scores. Of the final sample, 40.07% (N = 117) reported 

elevated depression scores according to the PROMIS Depression clinical cutoff (T-Score > 55; 

Cella et al., 2010), 17.12% in the mild range (N = 50), 20.55% in the moderate range (N=60), 

and 2.40% in the severe range (N = 7). 63.01% (N =184) had elevated anxiety scores according 

to the PROMIS Anxiety clinical cutoff (T-Score > 55; Cella et al., 2010), 14.73% in the mild 

range (N = 43), 39.73% in the moderate range (N=116), and 8.56% in the severe range (N = 25). 

23.29% (N = 68) of the final sample had clinically significant levels of social anxiety symptoms 

according to the cutoff scores developed by Rice et al., (2021). All mental health measures were 

highly correlated with one another (Figure 4.6). 

Mean Response Times  

On average, participants responded more quickly when selecting self than friend (t(291) = 

-8.48, p < 0.001), and when responding to positively valenced words than negatively valenced 

words (t(291) =-16.24, p < 0.001). We aggregated trials by response and valence to examine 

differences across four combinations of valence and response: 1. negative/friend, 2. 

positive/friend, 3. negative/self, 4. positive /self. An ANOVA revealed a significant main effect  
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Figure 4.3. Mean RTs and endorsement rates for all participants averaged across valence and 
response. Mean RTs represents average response time in seconds. Mean endorsement rate 
represents a totaled count of choice (friend or self). 

 

Table 4.1. Mean response times and endorsement rates by valence and response  

 Word Valence    

 Positive   Negative  Total 

Response RT Endorsement  RT Endorsement  RT Endorsement 

Self 1.45 s 67.76  1.55 s 75.43  1.5 s 143.18 

Friend  1.48 s 62.32  1.68 s 53.86  1.58 s 116.17 

Total 1.47 s 130.07  1.62 s 129.29  1.54 s –  
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of these condition/response combinations on mean response time (F(3,873) =88.11, p<0.0001, 

ges=0.042). Mauchly’s test indicated a violation of sphericity (W=0.847, p<0.0001), however 

significant effects remained after Greenhouse-Geisser (ε = 0.825, p < .0001) and Huynh-Feldt 

corrections (ε = 0.832, p < .0001). We used a linear mixed-effects model with post hoc contrasts 

of estimated marginal means and a Tukey correction for multiple comparisons. Participants’ 

mean response times on negative/friend trials were significantly slower than on negative/self 

trials (t(873) = 8.494, p < .0001), positive/friend trials (t(873) = 13.007, p < .0001), and 

positive/self trials (t(873) = 14.907, p < .0001). Negative/self trials were slower than 

positive/friend (t(873) = 4.513, p < .0001) and positive/self trials (t(873) = 6.414, p < .0001). 

There was no significant difference in mean RT between positive/friend and positive/self trials 

(t(873) = 1.9, p = 0.23).  

We ran linear regressions to examine whether mean-centered individual difference 

measures predicted differences in mean response times across each combination of 

condition/response. Worse self-esteem was associated with significantly slower mean RTs when 

selecting friend in response to a negative word (b = 0.0042, SE = 0.0013, p < 0.001) and self in 

response to a positive word (b = 0.004, SE =0.001, p < 0.001). Higher social anxiety 

symptomatology was also associated with significantly slower mean RTs when selecting friend 

in response to a negative word (b = 0.011, SE = 0.003758, p < 0.001) and self in response to a 

positive word (b = 0.009, SE = 0.03, p < 0.01). Higher depression symptomatology was 

associated with faster mean RTs when selecting self on negative trials (b = -0.002, SE = 0.0009, 

p = 0.035). Anxiety symptoms did not significantly predict differences in mean response times 

across any combination of condition/response.  
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Endorsement Rates 

On average, participants were more likely to respond self (n=143.18) than friend, t(291) = 

14.10, p < 0.011. When looking at average endorsement rates across word valence and response, 

an ANOVA revealed that participants’ average number of endorsements significantly differed 

across condition and response combinations (F(3, 873) = 40.845, p < .0001, ges=1.22). 

Mauchly’s Test for Sphericity shows a violation of sphericity for the condition (W = 0.006, p < 

.0001), however significant effects remain with both Greenhouse-Geisser (GGe = 0.444, p < 

.0001) and Huynh-Feldt (HFe = 0.446, p < .0001) corrections. Post-hoc contrasts with linear-

mixed effects models using estimated marginal means and a Tukey correction for multiple 

comparisons revealed significant differences in endorsement rates between all response/valence 

combinations. On average, participants had fewer trials where they assigned a negative trait word 

to a friend than a negative trait word to themselves (t(873) = -12.350, p = <.0001), a positive 

trait word to a friend (t(873) = -4.844, p < .0001) or a positive trait word to themselves (t(873) = 

-7.951, p < .0001). Additionally, on average, participants had significantly more trials where they 

selected self for a negative word than selecting self for a positive word (t(873) = 4.399, p = 

.0001) or friend for a negative word (t(873) = 7.506, p < .0001). Finally, when presented with a 

positive word, participants were more likely to endorse self than friend (t(873) = -3.107, p = 

.0105).  

We ran linear regressions to examine whether mean-centered individual difference 

measures predicted differences in endorsement rates across each combination of 

condition/response. Worse self-esteem was associated with significantly more negative words 

endorsed for self (b = 0.416, SE = 0.055, p < 0.0001) and positive words endorsed for friend (b = 

0.4786, SE = 0.043, p < 0.0001), as well as fewer positive words endorsed for self (b = -0.496, 
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SE = 0.043, p < 0.0001) and negative words endorsed for friend (b = -0.4128, SE = 0.0538, p < 

0.0001). Higher depressive symptomatology was also associated with significantly more 

negative words endorsed for self (b = 0.2319, SE = 0.05293, p < 0.0001) and positive words 

endorsed for friend (b = 0.22717, SE = 0.045, p < 0.0001), as well as fewer positive words 

endorsed for self (b = -0.234, SE = 0.045, p < 0.0001) and negative words endorsed for friend (b 

= -0.22531, SE = 0.05232, p < 0.0001). Higher social anxiety symptomatology was also 

associated with significantly more negative words endorsed for self (b = 0.9708, SE = 0.1671, p 

< 0.0001) and positive words endorsed for friend (b = 1.0683, SE = 0.1376, p < 0.0001), as well 

as fewer positive words endorsed for self (b = -1.092, SE = 0.1384, p < 0.0001) and negative 

words endorsed for friend (b = -0.9563, SE = 0.1651, p < 0.0001). Finally, higher anxiety 

symptomatology followed this same pattern and was associated with significantly more negative 

words endorsed for self (b = 0.22437, SE = 0.05596, p < 0.0001) and positive words endorsed for 

friend (b = 0.22191, SE = 0.04749, p < 0.0001), as well as fewer positive words endorsed for self 

(b = -0.22603, SE = 0.04786, p < 0.0001) and negative words endorsed for friend (b = -0.21809, 

SE = 0.05531, p < 0.0001).  

Mixed Effects Models 

A linear mixed model predicting overall response times from word valence and response 

indicated that participants responded more quickly on positive trials (b = -0.171, SE = 0.009, p < 

.0001) and when responding self (b= -0.101, SE = 0.008, p < 0.0001). Additionally, there was a 

significant interaction between response and valence such that the faster response time observed 

on positive trials was less pronounced when a participant responded self rather than friend (b= 

0.068, SE = 0.012, p < 0.00001; results summarized in Table 4.2). 
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Overall differences in response time were not predicted by any of our individual 

difference variables: self-esteem (b = 0.0016, SE = 0.001, p = 0.114), depression (b = -0.00002, 

SE = 0.0009, p = 0.825), anxiety (b = -0.0002, SE =0.00096, p = 0.802), or social anxiety (b = 

0.0039, SE = 0.002937, p =  0.185).  

However, models including interaction terms revealed that interactions between mean-

centered individual difference measures, word valence, and response type predicted response 

times (see Table 4.2 and Figure 4.4). In a model predicting response times from an interaction 

between mean-centered self-esteem, word valence, and response, we found that at mean levels of 

self-esteem, word valence had a significant negative effect on RTs (b = -0.174, SE = 0.009, p < 

.0001) as did the response (friend vs. self) (b = -0.101, SE = 0.008, p < .0001). Lower self-

esteem increased RTs (b= 0.0032, SE = 0.001, p = 0.0018). Two-way interactions also predicted 

RTs: participants were slower to respond to self on positive trials than negative trials (b = 0.073, 

SE = 0.012, p < .0001), but as self-esteem worsened, participants were quicker to respond friend 

on positive trials (b = -0.0025, SE = 0.0004, p < .0001) and self on negative trials (b = -0.00396, 

SE = 0.00037, p < .0001). Finally, self-esteem moderated the relationship between valence and 

response such that the lower a participant’s self-esteem, the slower they were to respond self on 

positive trials (b = 0.00697, SE = 0.00054, p < .0001).  

Next, we ran a model predicting response times from an interaction between mean-

centered social anxiety symptoms, word valence, and response. Results for social anxiety held 

the same pattern of significance and direction of effect as in the self-esteem interaction model 

and are summarized in Table 4.2. 
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We also ran a model predicting response times from an interaction between mean-

centered depression symptoms, word valence, and response. Results mostly followed the same 

pattern as with self-esteem, except that increased depression symptoms did not significantly 

predict response time when selecting friend on negative (b = 0.0076, SE = 0.0093, p = 0.42) or 

positive trials (b = 0.0064, SE = 0.00035, p = 0.0672). Results followed this same pattern of 

significance and direction of effects when we ran a model predicting response times from an 

interaction between mean-centered anxiety symptoms, word valence, and response (results 

summarized in Table 4.2). 

 

Hierarchical Bayesian Drift-Diffusion Modeling  

 We ran four drift diffusion models that estimated 1) all parameters at the group level 

(basic model), 2) v by valence condition, 3) a by valence condition, and 4) a and v by valence 

condition. Relative to a baseline model, adding valence condition improved model fit; the fourth 

model that included a regressor of valence on both drift rate and thresholds best fit our data (DIC 

= 224669.85; model fit summarized in Table 4.3). Consistent with findings from hierarchical 

models, participants had a starting point bias toward choosing self over friend (z = 0.51, SD = 

0.002, 95% CI = [0.50, 0.512], MCerr = 0.00003). Thresholds also varied by valence condition, 

with participants having smaller thresholds on positive trials (apositive= -0.17, SD = 0.01, 95% CI 

= [-0.18, -0.15,], MCerr = 0.0001) reflecting more conservative decision-making when 

responding to negative over positive words. Valence impacted decision-making such that on 

positive trials, participants had a slower drift rate towards the self bound (vnegative= 0.145, SD = 

0.01, 95% CI = [0.127, 0.163], MCerr = 0.00017; vpositive= -0.13, SD = 0.01, 95% CI = [-0.14, -
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0.12], MCerr = 0.0001). We used parameter estimates from the winning model for further 

Pearson’s correlation analyses with individual difference measures.  

Figure 4.4. Mean response times plotted across word valence.
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Table 4.2. Linear mixed effects models predicting response time  

 RT RT, Scale: Self-Esteem RT, Scale: Depression RT, Scale: Anxiety RT, Scale: Social Anxiety  

Predictors b SE t b SE t b SE t b SE t b SE t 

(Intercept) 1.63*** 0.02 71.29 1.63*** 0.02 71.96 1.63*** 0.02 71.37 1.63*** 0.02 71.36 1.63*** 0.02 71.76 

Valence -0.17*** 0.01 -20.08 -0.17*** 0.01 -20.31 -0.17*** 0.01 -20.42 -0.17*** 0.01 -20.29 -0.18*** 0.01 -20.6 

Response -0.10*** 0.01 -12.25 -0.1*** 0.01 -12.19 -0.1*** 0.01 -12.12 -0.1*** 0.01 -12.15 -0.1*** 0.01 -12.2 

Valence x Response 0.07*** 0.01 5.84 0.07*** 0.01 6.25 0.07*** 0.01 6.08 0.07*** 0.01 5.96 0.07*** 0.01 6.27 

Scale – – – 0** 0 3.16 0.001 0.001 0.81 0.001 0.001 0.55 0.01** 0 2.83 

Valence x Scale – – – 0*** 0 -6.52 -0.001 0 -1.83 -0.001 0 -1.57 0.07*** 0.01 6.27 

Response x Scale – – – 0*** 0 -10.66 -0.003*** 0 -8.16 -0.003*** 0 -6.33 0.004*** 0 -3.86 

Valence x Response x Scale – – – 0.01*** 0 13.02 0.003*** 0 7.73 0.003*** 0 5.75 -0.01*** 0 -10.03 

AIC 174877.8 174682.4 174769.0 174823.7 174877.8 

BIC 174933.2 174744.8 174861.3 174916.1 174933.2 

Marginal R2 0.008 0.012 0.009 0.011 0.008 

Conditional R2 0.202 0.203 0.203 0.203 0.203 

Note. Above is a regression table describing the results of five  mixed effects linear regression models, predicting response times (RT) from: 1) word valence, 
response and their interaction, 2) word valence, response, self-esteem as measured on the JFS, and their interactions, 3) word valence, response, depression 
symptoms as measured by the PROMIS-Depression and their interactions,  4) word valence, response, anxiety symptoms as measured by the PROMIS-Anxiety and 
their interactions, and 5) word valence, response, social anxiety symptoms as measured by the SAD-D, and their interactions). In all models, negative trials are 
coded as 0, positive trials as 1, friend responses are coded as 0, and self responses are coded as 1. All individual difference measures are mean-centered. P < 0.001 
is indicated with ***, p < 0.01 is indicated with **. 
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Drift rate towards both positive and negative words significantly correlated with internalizing 

symptoms, such that participants who reported worse symptoms demonstrated a slower drift rate 

towards the self bound when responding on positive trials and a faster drift rate towards the self 

bound on negative trials (Figure 4.5). This held for all mental health measures: drift rate towards 

positive words was significantly correlated with self-esteem (r = -0.48, p < 0.001), depression (r 

= -0.27, p < 0.001), anxiety (r = -0.25, p < 0.001), and social anxiety (r = -0.37, p < 0.001); drift 

rate towards negative words was significantly correlated with self-esteem (r = 0.40, p < 0.001), 

depression (r = 0.22, p < 0.001), anxiety (r = 0.20, p < 0.001), and social anxiety (r = 0.30, p < 

0.001; see Figure 4.5). Threshold and starting point bias did not significantly vary by individual 

difference measures. (Figure 4.6). 

 

Table 4.3 
Drift Diffusion Model Fits  

  

Model DIC  Deviance pD 

Basic model 225719.57 224736.21 983.35 

v by valence 218510.871 217190.09  1320.78 

a by valence 224766.55 223636.76 1129.79 

a and v by valence  217426.67 215962.15 1464.52 

Note. Model fits from four drift-diffusion models, estimating: 1) all parameters (a, t, v, z), 2) all parameters with v 
varying by word valence, 3) all parameters with a varying by word valence, 4) all parameters with both a and v 
varying by word valence. Model fit parameters include the Deviance Information Criterion (DIC), the posterior mean 
of deviance penalized for the number of model parameters that balances goodness of fit with model complexity. A 
lower DIC indicates better model fit. Deviance represents the amount of deviance in the specified model compared to 
a perfectly fitted model; thus lower deviance indicates better fit. Effective number of parameters (pD) captures model 
complexity with a higher value indicating model complexity. While the fourth model has the highest complexity, it 
best accounts for our data according to DIC and Deviance. 
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Figure 4.5. Drift Rate by Individual Difference Measures. Positive drift rates indicate increased 
efficiency of evidence accumulation towards the self decision bound and negative drift rates 
towards the friend decision bound. 

Discussion 

 We applied drift diffusion modeling to a trait-adjective comparison task to determine if 

previous findings connecting computational parameters to internalizing symptoms are 

maintained in the context of social comparison. Our findings suggest that previously accepted 

ideas about self-enhancement may not apply when self-evaluation is situated within social 

comparison. For instance, while previous work using the SRET has shown that individuals are 

much more likely to endorse positive traits as self-relevant than not, here we find that social 

comparison disrupts this self-enhancement such that individuals are equally likely to attribute a 

positive trait to a friend as to themselves, and that the most frequently endorsed choice was 
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attributing self to a negative trait. Our more process-based analyses (RTs, DDM) show a mixed 

picture at the group level – while on average, individuals are slowest to respond self to negative 

traits, their drift rate is lowest on positive/self trials. Connecting these variables to individual 

differences is clarifying. We see that at higher levels of self-esteem, a small but persistent self-

enhancement effect exists, where individuals more efficiently process evidence in favor of a 

positive self-concept. This effect flips as symptoms increase such that as individuals report more 

internalizing symptoms, they are more efficient in processing evidence in support of a negative 

self-concept, and vice versa for positive (Figure 4.5).  

While both positive and negative drift rates significantly relate to all individual difference 

measures (Figure 4.5), larger effect sizes are consistently observed on positive trials. This finding 

is important because research, theory, and treatment of internalizing disorders disproportionality 

implicates negative self-evaluative biases (LeMoult & Gotlib, 2019). Our work confirms the 

importance of negative biases, showing that participants with internalizing symptoms more 

easily integrate information in support of negative self-schemas, it also demonstrates that 

difficulty retrieving positive self-schemas might be even more important. This fits in with 

parallel literature that observed dampened reward-processing in internalizing disorders, and 

further motivates the integration of clinical research on reward processes with work on biased 

self-referential processing. Treatments designed to increase the ease of retrieving positive self-

schema could be an important avenue for further development (for emerging efforts in this area, 

see: Korrelboom et al., 2022; Bryant et al., 2023).  
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Figure 4.6. Correlation matrix of internalizing symptoms and DDM parameters (z, starting point 
bias; v, drift rate for positive and negative trials; a, decision bounds for positive and negative 
trials).  
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Our findings offer a mechanistic account of self-evaluative decision-making by showing 

that disruptions to evidence accumulation underlie the response biases observed in internalizing 

disorders. This finding is significant because it offers a more robust test of the psychological 

theories underlying biased self-evaluation. For example, depression might render individuals less 

motivated to choose self on positive trials, or anxiety might make individuals more cautious 

about responding correctly; these differences would manifest as differences in a across 

internalizing symptoms. The increases in self-referential processing in internalizing symptoms 

might bias individuals towards selecting self, which would show up as differences in z. Notably, 

we only find significant links between drift rate and internalizing symptoms, building on a 

growing body of work implicating evidence accumulation as the primary process driving 

aberrant, self-evaluative decision-making.  

 While examining DDM parameters affords us explanatory power, we found that drift rate 

had similar predictive power to endorsement rates, which replicates previous work (Disner et al., 

2017). It is no surprise that endorsement rates would best predict self-reported internalizing 

symptoms. Binary choice trait-evaluation tasks have less measurement error than other metrics, 

and also might be collinear with mental health measures as both ask individuals to explicitly 

respond as to whether valenced descriptors are self-relevant. Given the overt nature of 

endorsements, this might also be where social desirability effects are most prominent (and thus, 

why we see attenuation of self-enhancement in endorsements during social comparison with 

well-liked peers). Computational modeling provides a measure of overt self-evaluation, where 

we observe that individuals with low levels of symptoms still show preferential processing of 

positive self-schema even when comparing oneself to a close peer.  Given the barriers to 

computational modeling, if one is merely interested in evaluating explicit self-concept, 
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endorsement rates on the SRET might be sufficient. However, computational modeling offers 

insight into the mechanisms driving responses that are not evident in more overt measures, 

providing explanatory power and guiding treatment targets. 

 Most work applying DDM to self-evaluative tasks has focused on depression, even 

though biases in self-referential processing are observed across multiple internalizing disorders.  

We sought to build on work looking at self-evaluative processes in depression, and also include 

measures of social anxiety, anxiety, and the broader transdiagnostic construct of self-esteem. Our 

findings show that across internalizing diagnostic categories, we see relatively uniform patterns 

of disrupted self-evaluation. This suggests that changes to self-evaluation might reflect a 

transdiagnostic process occurring similarly across internalizing disorders. Supporting this is the 

finding that self-esteem is more strongly correlated with drift rate than the other mental health 

measures (Figure 4.6). We might find this because self-esteem might be a more sensitive 

measure to detect changes in performance on a self-evaluative task, rather than broader mental 

health measures which include items unrelated to self-evaluation. However, previous work has 

found symptom-level association between drift rate and the full spectrum of depression 

symptoms, including those with no apparent self-evaluative component (Hitchcock et al., 2023). 

This points to the utility of self-esteem as a transdiagnostic construct that might best capture 

changes to self-evaluation occurring across internalizing disorders. In line with increasing calls 

to study process-based models of clinical disorders (e.g. Kotov, 2017), future work studying 

abnormal self-evaluation could benefit from including transdiagnostic measures of self-esteem in 

addition to disorder-specific measures. 

 While we believe this work makes significant contributions to the self-evaluation 

literature, it also has limitations. Firstly, while this study aims to understand how self-evaluation 
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connects with internalizing symptoms, our use of a non-clinical sample limits our ability to 

generalize our findings to clinical populations. Even so, we have reason to believe our findings 

would replicate in clinical samples: college samples present with similar biases as clinical 

samples (Phillips, Hine, & Thorsteinsson, 2010), a high proportion of our sample reported scores 

above well-established clinical cutoffs, and dimensional models assert no qualitative differences 

between clinical and nonclinical populations  (Kotov et al., 2017; Ruscio, 2019). There are also 

benefits to considering self-evaluation across a range of symptoms – here, we see changes 

emerge in a linear fashion as symptom levels increase, rather than drastically increasing after 

reaching a particular threshold. Still, future work is needed to replicate our findings in clinical 

samples confirmed by diagnostic interviews, and DDM’s strength in detecting between-group 

differences in model parameters makes it a compelling tool for comparing clinical groups to 

healthy controls. Future work can also block trials by word valence so that z can be modeled as a 

function of valence; while previous work using randomized trials still models z by running 

separate DDM for positive and negative trials (e.g. Dainer-Best et al., 2018; Castagna et al., 

2023a, 2023b), we believe a blocked design would afford a more theoretically-grounded 

estimation of z and suggest future work block trials by valence. Future work can also make use 

of cutting-edge developments in sequential sampling modeling that allow for modeling 

regressors within the Bayesian framework, affording increased power and interpretability of 

other parameters. Finally, since this work showed that self-enhancement is altered in a social 

comparison task, future work can strive to better explain this effect by having individuals 

compare themselves to others across a range of closeness and/or liking.  

 In sum, we applied computational modeling to a modified valenced self-evaluation task 

that had individuals compare themselves to close peers. We observed attenuation of self-
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enhancement effects in the context of social comparison, especially for more covert metrics 

revealed by the DDM. This attenuation in self-enhancement became more evident as 

internalizing symptoms increased, indicating that self-evaluative biases in internalizing disorders 

are best understood by reduced availability of positive self-schema, and to a lesser degree, 

increased availability of negative self-schema. This finding is an important contribution to a 

clinical literature that is predominantly focused on negative cognitive biases. It also bridges a 

large social psychology literature on self-enhancement with clinical work on self-referential 

processing.  
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CHAPTER V 

GENERAL DISCUSSION 

 

 This dissertation wove together disparate literatures and methods to better understand 

how self-evaluation occurs within social contexts. Specifically, we drew on theory and 

methodology from social psychology, neuroscience, and computational psychiatry to identify 

possible mechanisms that link biased self-evaluation to internalizing disorders.  

Chapter II integrated findings across social and clinical psychology to theorize about how 

socio-cognitive processes inform self-esteem. Various social psychology theories highlight the 

role of interpersonal perception in self-esteem and social relationships; yet often 

unacknowledged across these theories is the notion that mentalizing (i.e. inferring the mental 

states of others) shapes self-perception. This chapter integrated literature relating mentalizing to 

self-esteem, with a particular focus on meta-perceptions, the beliefs we hold about how others 

perceive us. We identified three core tendencies in meta-perceptions—accuracy, propensity, and 

permeability—that allow people to selectively integrate or ignore others’ appraisals in a manner 

that supports or diminishes self-esteem. We also proposed that different meta-perception 

tendencies can help explain low self-esteem as a risk factor for internalizing disorders, which are 

characterized by changes to self, social, and reward processes that can affect mentalizing to 

maintain symptoms.  

 In Chapter III, we explored the neural mechanisms that contribute to self-esteem within 

the rich social contexts that our review emphasized. Building on previous work demonstrating 

that neural representations of the self are reflected in the brains of peers (Self-Recapitulation 

Effect; Chavez & Wagner, 2020), we sought to explore how these processes are influenced by 



 

 111 

individual differences in self-esteem. To this end, we used functional magnetic resonance 

imaging in a round-robin design to test how self-esteem modulates the representation of self-

other similarity in multivariate brain response patterns during interpersonal perception. We 

replicated the self-recapitulation effect in a sample almost ten times the size of the original study 

and showed that these effects are found within distributed brain systems underlying self-

representation and social cognition. Furthermore, we extended these findings to demonstrate that 

individual differences in self-esteem modulate these responses within the medial prefrontal 

cortex, a region implicated in both evaluative and self-referential processing. This work 

reconciles conflicting motives by supporting both the motive for self-knowledge (i.e. we strive to 

see ourselves as we are) and self-enhancement (i.e. we strive to see ourselves positively). 

Specifically, we find self-recapitulation effects across broad regions of the social brain that 

become increasingly dissimilar in the MPFC as self-esteem increases.  

 Chapter IV aimed to further unpack the cognitive mechanisms underlying self-

enhancement biases in social contexts, with an eye to how these biases might shift across 

internalizing symptoms. Critically, we aimed to bridge clinical literature, which centers 

systematic negative self-evaluation as a core feature of internalizing disorders, with work from 

social psychology that highlights the critical role of positively biased self-evaluations in well-

being. While previous studies have used the SRET to examine biased self-evaluation in 

internalizing disorders, none to date have examined self-evaluation in the context of social 

comparison while also using computational methods that provide mechanistic explanations for 

response differences. We modeled responses from a trait-evaluation task using drift-diffusion 

modeling (DDM) and related parameter estimates to individual differences in internalizing 

symptomatology. Our findings demonstrated that the relationship between internalizing 
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symptoms and altered self-evaluation is best explained by changes in the accumulation and 

integration of evidence in support of positive- and negative- self-views. This effect is particularly 

driven by responding on positive trials, where individuals with higher levels of symptomatology 

demonstrate more inefficiency in sampling representations that support a positive self-concept. 

These findings challenge assumptions about self-enhancement, demonstrating that 1) the self-

enhancement effect is decreased in the context of social comparison, and 2) some individuals do 

not self-enhance, with this attenuation in self-enhancement being driven more strongly by 

disrupted evidence accumulation towards positive than negative self-schema. 

 

Theoretical Implications 

 
Self-Positivity 

 
Together, our findings support the notion that healthy populations demonstrate self-

positivity biases. We find that self-verification effects do not persist in brain regions that 

integrate information related to valence and self (Chapter III), and that in general, individuals are 

quicker to endorse positive-self information (Chapter IV). These results are aligned with well-

established literature demonstrating self-enhancement (See Zell et al., 2020 for a recent meta-

analysis and review). Moreover, our findings support the link between self-enhancement and 

positive affect & well-being (Alessandri et al., 2014; Dufner et al., 2018) in that we found higher 

levels of internalizing pathology predicted reduced positivity biases in self-evaluation.   

Our findings confirm that self-enhancement confers some mental health benefits, 

reinforcing the adaptive and pervasive nature of self-positivity. Experiencing the self in a 

positive fashion is important for the will to survive and can serve as a motivating force towards 
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self-preservation. In this sense, self-positivity biases can be seen as the most atomic expression 

of in-group biases that have conferred evolutionary benefits over time. The closer an object, 

person, or idea is to our self, the more positively we tend to view it (Alves et al., 2016; Bialek et 

al., 2023; Shin et al. 2019) suggesting that self-other might represent a gradient of positivity. 

While the boundaries defining what is “ours” and “not ours” are consistently redrawn depending 

on the context, the self remains a locus of positivity. In this sense, self-enhancement biases 

represent what McKay & Dennet (2009) term an “inherent error”, a misbelief that represents an 

adaptive compromise, rather than a “doxastic dysfunction error”, a misbelief arising from 

dysfunctional cognition. As Karpen (2018) writes, “Our illusions occasionally mislead us, but 

they also get us out of bed,” conveying the adaptive nature of positively biased self-beliefs. 

Empirical work confirms that self-enhancing biases offer adaptive benefits. Self-

positivity improves our affect, increases our mastery over our physical environments, improves 

task performance, and motivates behavior toward self-identified goals (Alessandri et al., 2014; 

He & Côté, 2019; O’Mara & Gaertner, 2017; Sedikides, 2021; Wegner, 2003). Many studies 

demonstrate that self-positivity biases also protect us from psychological threats (Sedikides, 

2021), echoing the “ego defenses” of classic psychoanalytic theories which were believed to 

reduce stress through denial (Freud, 1936). Our findings generally support the well-established 

effect that self-enhancement supports mental well-being (Alessandri et al., 2014; Dufner et al., 

2018). 

However, the work presented in this dissertation demonstrates that not everyone self-

enhances, and that the lack of positive biases in self-view imposes higher costs than negative 

biases alone. In line with this, we found that while individuals with higher levels of internalizing 

symptomatology possess negatively biased self-evaluations, effect sizes were largest for 
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disturbed positive self-evaluations. This finding is important because most work examining self-

referential cognition in internalizing disorders has primarily focused on negative self-evaluation 

(Beck, 1967; LeMoult & Gotlib, 2016).2 While disruptions in positivity systems in these 

disorders have been well-established, they are typically explored through the lens of 

dysfunctional reward processing, motivation, and affect (e.g. Bogaert et al., 2023; Cataldo et al., 

2023;  Pool et al., 2016; Winer & Salem, 2016). Less work has directly examined how blunted 

positivity might also extend to self-evaluative processing. Our findings confirmed that as 

internalizing symptoms increase, negative-self information is processed more efficiently and 

positive-self information less efficiently, with the magnitude of effects being larger for the latter. 

Given this, along with the well-established link between positive self-evaluation and well-being 

in the social psychology literature, we strongly believe future work studying bias in internalizing 

disorders should consider both attenuated positivity and increased negativity. Moreover, studying 

attenuated self-positivity can bridge the social psychology literature on self-evaluation with 

clinical research that focuses on reward devaluation and blunted positivity.  

 

Treatment Considerations 

 Treatments that address cognitive biases in internalizing disorders also tend to target 

negativity, likely due to the emphasis on negative self-evaluation in early models (Beck, 1967; 

Clark & Wells, 1995) and treatment protocols (e.g., Roiser et al., 2012). For example, Cognitive 

behavioral therapy (CBT) often targets negative self-evaluation, through cognitive restructuring 

or behavioral approaches that allow individuals to encounter information that challenge negative 

 
2 The “negativity bias” – the well-established finding that negativity is more salient than positive or neutral stimuli – 
might explain this asymmetric focus on negative self-evaluation in the literature. The one exception to the negativity 
bias is, unsurprisingly, the Self (Baumeister). 
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self-schema. While negative self-beliefs are frequently included as a study outcome, few studies 

measure positive self-beliefs (Gregory & Peters, 2017), despite good reason to believe CBT 

increases positive self-evaluation (Brewin, 2006; Kircanski et al., 2013). Other approaches 

include Cognitive Bias Modification (CBM), protocols that typically train individuals to avoid 

negative stimuli or interpret negative stimuli as neutral or positive (Kuckertz & Amir, 2017). 

Findings on the efficacy of CBM are mixed (Jones & Sharpe, 2017) and we wonder if targeting 

positivity in addition to negativity might lead to better results. Indeed, emerging work shows that 

explicitly targeting the processing of positive self-relevant stimuli improves outcomes 

(Blackwell et al., 2015; Craske et al., 2019; Dainer-Best et al. 2018; Korrelboom et al., 2022). 

According to our findings, future work should explicitly monitor and target both positive and 

negative biases to provide a more thorough account of their role in maintaining internalizing 

symptoms.  

 Our findings also provide mechanistic accounts of maladaptive self-evaluations, which 

can inform more precise and targeted interventions. Typical measurements of bias do not allow 

us to tease apart their underlying cognitive mechanisms, preventing us from identifying specific 

mechanisms as treatment targets. For example, many different cognitive processes could explain 

why an individual with depression might have a more difficult time making positive self-

judgments; some possibilities include lower motivation to view oneself positively, impaired 

retrieval of memories in support of positive self-views, or a general cognitive bias towards 

negative stimuli over positive stimuli. The findings presented in Chapter IV suggest that 

disruptions in information integration processes best capture aberrant self-evaluation in 

internalizing disorders. Accordingly, treatments aimed at enhancing the processing efficiency of 

information that supports positive self-views might be more beneficial than general bias 

https://www.zotero.org/google-docs/?fCpwXh
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modification. One such example is Competitive Memory Training (COMET; Korrelboom et al., 

2022) which aims to strengthen the retrievability of representations (i.e. thoughts, memories) that 

support a positive self-view. Chapters II and III also suggest mentalizing processes might be an 

effective treatment target, for instance, encouraging individuals to distance their self-views from 

the opinions of others. Together, this work demonstrates that computational methods are 

valuable in their ability to inform clinical interventions and provide more robust tests of 

psychological theories.  

 
Beyond the Self 

 
 While the above suggestions assume that increasing positive self-evaluation leads to 

uniformly beneficial outcomes, we cannot ignore that there are costs to self-enhancement, too. 

Even if self-enhancement makes us feel better, it can lead to worse relationships, poor school 

performance, unhealthy risk-taking, and increased prejudice (Baumeister, Heatherton & Tice, 

1993; Colvin et al., 1995; Legault, Coleman, Jurchak, & Scaltsas, 2021; Robbins & Beer, 2001). 

There is also evidence that self-enhancement is a less effective long-term strategy, leading to 

worse outcomes later on (Colvin et al., 1995; Leckelt, Küfner, Nestler, & Back, 2015), especially 

worse social outcomes (Dufner et al, 2018). There are also benefits to self-effacing. Humility has 

intrapersonal benefits (Exline & Hill, 2012; LaBouff, Rowatt, Johnson, Tsang, & Willerton, 

2011; Van Tongeren, Davis, & Hook, 2014; Wright et al., 2017) and can support happiness 

(Zheng & Wu, 2020). Self-evaluations can also be shifted downwards in service of our goals 

(e.g. to strategically set expectations, Baumeister, Tice, & Hutton, 1989; to elicit social support, 

Leary, 2007). This more complicated picture might explain the failures of enthusiastic societal 
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efforts to increase self-esteem (e.g. 1986 California Task Force; Baumeister et al., 2005; Haney 

& Durlak, 1998; Mecca, Smelser, & Vasconcellos, 1989).  

This begs the question as to whether it is beneficial to increase self-enhancement in 

individuals who do not already demonstrate this bias. An alternate path proposes reducing self-

focus regardless of valence, given that elevated self-referential processing is a hallmark of 

internalizing psychopathology (Ingram, 1990; LeMoult, Kircanski, Prasad, & Gotlib, 2017). 

Research corroborates the benefit of reduced self-referential processing, showing reduced self-

referential processing improves symptoms of depression (Lin, Callahan, & Moser et al., 2018; 

Tackman, Sbarra, Carey, et al., 2019). ‘Self-transcendent’ experiences (e.g. mindfulness, flow 

states, mystical-experiences) are associated with well-being (Yaden, Haidt, Hood, Vago, & 

Newberg, 2017), and are certainly integral to many spiritual, religious, and cultural technologies 

used for coping throughout history.  

 
A Middle Path  

 
Self-enhancement and -effacement both have costs and benefits, with the former 

generally improving interpersonal outcomes and the latter generally improving interpersonal 

outcomes (Humberg et al. 2018). Considering self-enhancement and self-effacement as strategies 

with relative tradeoffs opens the possibility that we can titrate them to serve particular goals. 

This view is aligned with broader research on resilience, where flexibility appears to support 

well-being more strongly than positive appraisals (Koole et al., 2015).  

Flexibility means adjusting our self-evaluations based on context and goals.  For 

example, a healthcare worker might find benefit in self-enhancing before giving a talk at grand 

rounds, but more accurately assessing their abilities while making life-or-death decisions for a 
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patient. And while the results of this dissertation demonstrated broad individual differences in 

the tendency to self-enhance, other work shows intra-individual flexibility is possible. For 

instance, one can minimize self-enhancement by reflecting on the strengths of others (Legault et 

al. 2021), perspective taking (Zhou et al., 2013), or evaluating oneself on specific, measurable, 

and modifiable criteria (Dunning, 1995). Further evidence of this flexibility is that self-

enhancement and self-effacement can coexist: even when noting faults, individuals might 

overestimate their ability to improve those faults or the rate of those faults in the general 

population (Preuss & Alicke, 2017). On the flip side, even when individuals are rating 

themselves above average, they are also often comparing themselves to above-average targets 

(Davidai & Deri, 2019).3 Evidently, people already use both self-enhancement and self-

effacement strategies, and perhaps we can learn to deploy them flexibly in service of our goals. 

Ultimately, self-evaluative tendencies that are too brittle can be detrimental.  

Still, flexibility in self-evaluation strategies might be a lofty goal. Self-positivity biases 

are deeply ingrained (Karpen, 2018) and often beneath conscious processing (Chen et al., 2014; 

Chapter IV). For those with internalizing disorders, the grip of negative self-schemas can be 

powerful and hard to overcome. Perhaps the best we can do is mitigate the costs of such biases 

when they do emerge, rather than trying to correct them. Advances in self-compassion-based 

approaches show that changing our response to our biases – rather than the content of the biases 

themselves – can improve wellbeing (Ferrari et al., 2019). This approach encourages acceptance 

of our essential value, warts and all, in our messy human condition. Maybe the problem is not 

negative self-evaluations, especially those that help us see ourselves accurately, but rather 

allowing our unavoidable flaws to tarnish the intrinsic worth every human possesses. 

 
3 Although, a warning about trying to self-enhance and self-efface at the same time: doing both at once (i.e. 
“humblebragging”) seems to evade the benefit of either (Sezer, Gino, & Norton, 2018). 
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Limitations and Future Directions 
 
 

While our findings provide clarity into the relationship between self-evaluation, social 

cognition, and mental health, there are several constraints to the generalizability of the research 

and theories presented in this dissertation. A primary limitation is the underrepresentation of 

varied sociocultural perspectives. Conceptions of selfhood are culturally grounded (Goto et al. 

2021; Markus & Kitayama, 1991; Triandis, 1989) and self-esteem is valued differently across 

cultures and geography, with research demonstrating that self-respect is especially important to 

individuals in the United States (Gurel-Atay et al., 2010). Although the present dissertation 

aimed to cite research from a range of disciplines, researchers, and countries, the literature we 

present is bound to a larger problem in the field of psychology, whereby the majority of research 

is conducted in and by W.E.I.R.D. populations (Western, Educated, Industrialized, Rich, and 

Democratic; Henrich et al., 2010). Moreover, our empirical chapters perpetuate this problem, as 

our samples were relatively homogeneous, being entirely adult and from the United States, and 

largely white. The authors that contributed to this dissertation are culturally bound themselves, 

coming from different research lineages and possessing both dominant and non-dominant 

identities across different dimensions of identity (e.g. gender, sexuality, race, ethnicity, religion, 

etc.). Indeed, our positionalities likely impact the nature of our research such that we are 

approaching culturally situated concepts, like selfhood, from a worldview that is common in 

Western, industrialized societies and thus will likely miss out on the nuanced experiences of 

selfhood as it arises across different cultures and subcultures. At the same time, despite clear and 

important cultural influences on the content and conceptualizations of selfhood, all humans must 

generate self-referential thought using psychological processes underpinned by biological 

mechanisms at the level of the individual. It is our hope that our work can speak to this level of 
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analysis while acknowledging the inferential boundaries and contextual limitations in which our 

conclusions are nested.  

Given that most research on self-evaluation has been conducted in W.E.I.R.D. 

populations where confidence, autonomy, and power are culturally valued (Leary, 2007), the 

robust nature of the self-enhancement effect comes as no surprise. That being said, cross-cultural 

work shows that self-enhancement might be more universal than expected (Kim, Lee, Fo, Suh, 

Schimmack, et al., 2022; Kitayama & Uchida, 2003; Sedikides, Gaertner, & Toguchi, 2003, 

Sedikides, Gaertner, & Vevea, 2005). This includes studies conducted in cultures that strongly 

value humility, where self-enhancement effects still emerge, just less dramatically than in 

American samples (Shi et al., 2017) which might represent one extreme. Notably, this work has 

shown that while explicit measures of self-enhancement do not always hold cross-culturally, 

implicit measures still show self-enhancement biases (Shi et al., 2017); we observed this same 

effect in Chapter IV, where explicit measures of self-enhancement disappeared in the context of 

social comparison, but still were present in some of our implicit measures.  Together, this 

suggests that self-enhancement might be a universal tendency that is differently expressed 

depending on cultural or social context. Others have also argued that enacting (or believing that 

one is enacting) traits that are valued in one’s culture is still a form of self-enhancement, even if 

those traits are not the self-inflating traits valorized in U.S. culture (Leary, 2007). Regardless, the 

glorification of individualism in the United States serves as a major confound in self-evaluation 

research, and future work should strongly consider cultural considerations and sociological 

frameworks in the study of self and self-esteem. Future work might consider replicating existing 

findings cross-culturally, measure the personal and cultural value of evaluated traits, and 

https://www.tandfonline.com/doi/full/10.1080/1047840X.2021.2007701
https://www.tandfonline.com/doi/full/10.1080/1047840X.2021.2007701
https://www.tandfonline.com/doi/full/10.1080/1047840X.2021.2007701
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examine whether the costs and benefits of self-enhancement vary based on how a culture values 

self-esteem.    

The presented empirical studies only sample adults, restricting our ability to examine 

developmental processes that might critically influence self-concept.  Our work could benefit 

from a development lens since we draw connections between social, reward, and self-processing 

– domains that undergo fundamental shifts across development. “Self-conscious” emotions like 

shame, embarrassment, and guilt, only emerge when mentalizing capacities come online (Heery, 

Keltner, & Capps, 2003), reinforcing the proposed connection between social cognition, affect, 

and self-evaluation, as well as the importance of studying this link during relevant developmental 

periods. In particular, future work could examine whether our findings hold in the context of 

adolescence. Adolescence has been posited as a sensitive period for social cognitive 

development (Blakemore & Mills, 2014) when the social world becomes especially salient and 

self-concept increases in complexity (Shapka & Keating, 2005). This period is also characterized 

by increased reward sensitivity, especially to social rewards (Foulkes & Blakemore, 2016; 

Somerville & Casey, 2010). Notably, the incidence of internalizing disorders increases 

drastically during adolescence (Stattin & Skoog, 2023). I hypothesize that we see this increased 

incidence because the transition to adolescence introduces more sophisticated mentalizing and 

increased salience of social rewards that together can disrupt the positivity bias endemic to 

childhood (Thomaes, Brummelman, & Sedikides, 2017). This disruption might be adaptive in 

facilitating social learning and acquiring an accurate view of oneself required for increased 

independence, however can also increase the risk for internalizing disorders.  

 Another limitation of the present dissertation is the use of non-clinical samples. Chapters 

III and IV relied on a community sample and a convenience sample accordingly, where we 



 

 122 

considered internalizing symptoms across a spectrum of severity based on self-report 

questionnaires. We did not collect data on formal diagnoses or conduct diagnostic interviews to 

establish whether participants met diagnostic criteria for disorders within the internalizing 

disorder spectrum or beyond. This limits our ability to generalize our findings to clinical 

populations and also prevents us from classifying those who scored low on our measures as 

‘healthy controls’ as we did not evaluate other domains of psychopathology. At the same time, 

significant portions of our samples fell above clinical thresholds for depression, anxiety, and 

social anxiety disorder symptoms, providing some confidence that our beliefs would replicate in 

clinical samples. Further work is needed to replicate our findings using between-group 

paradigms that compare clinical groups with healthy controls. The DDM is well-suited to 

detecting between-group differences in response parameters and thus might be a particularly 

fruitful area for future investigation. 

That being said, dimensional models of mental illness assert that there are no qualitative 

differences between clinical and nonclinical populations (Kotov et al., 2017; Ruscio, 2019). 

Dimensional approaches offer benefits, as they increase statistical power over approaches that 

categorize participants based on diagnostic criteria (Kotov et al., 2017) and allow us to detect 

changes across levels of symptomatology. Additionally, a meta-analysis shows that cognitive 

biases in depression do not differ between undergraduate samples from clinical samples 

(Phillips, et al. 2010), suggesting that some of the variables this dissertation is most concerned 

with might be appropriate for study within college samples. Moreover, in Chapter IV, all 

internalizing scales were highly correlated with one another (up to R=0.84), demonstrating 

broader problems with the validity of our current diagnostic classification symptoms which have 

long been subjects of debate (e.g. Poland et al., 1994). So, while it is pressing that future work 
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replicates our findings in clinical samples, our use of a dimensional model fulfills multiple aims 

of this dissertation, including studying transdiagnostic processes common to internalizing 

disorders and bridging research between social and clinical psychology.  

The empirical chapters of this dissertation are also constrained by our study designs, 

which are both cross-sectional, lab-based, and use of trait-adjective tasks to study self-concept. 

Firstly, cross-sectional designs may obscure longitudinal relationships between self-evaluations 

and well-being. Given that previous work has found longer-term consequences of self-

enhancement despite improved affect in the short term (Colvin et al., 1995; Dufner et al, 2018; 

Leckelt, Küfner, Nestler, & Back, 2015), it is critical that future work use longitudinal designs to 

clarify how the relationship between self-evaluation and affect evolves over time.  

Secondly, our study designs are all lab-based. Additional research can benefit from 

increasing the ecological validity of paradigms, especially for research studying social processes 

where context is paramount. Although our studies took place in the lab, we used novel paradigms 

to study self-evaluation within real-life social relationships and our results support that self-

evaluation operates differently within existing friendships and social comparisons. To this point, 

our findings challenge assumptions about self-enhancement effects using the SRET, where we 

do not replicate previous findings demonstrating asymmetric positive-self responses (Dainer-

Best et al., 2018) under conditions of social comparison. However, our work could be 

complemented by creative paradigms with increased ecological validity; for example, future 

work could study self-referential biases on social media platforms, where self-evaluation is 

already occurring in social networks and influenced by peer comparison (e.g. Zheng et al., 2020). 

Thirdly, our work is constrained by limits of trait-adjective tasks in reliably evoking self-

concept. Though such tasks are standard in self-evaluation research, the use of single trait 
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adjectives might limit the richness of self-representations. Forthcoming work from our lab has 

used broader self-relevant narratives to evoke self-referential processing (Guthrie et al., 

forthcoming), which might capture more detailed representations. Another limitation of trait-

adjective tasks is that they typically aggregate across broad categories (i.e. endorsed vs. not 

endorsed, positively vs. negatively valenced), obscuring individual differences in how those 

categories are perceived. For instance, some work shows that individuals are more likely to self-

enhance when considering ambiguous traits (Dunning et al. 1989). Or, the personal or cultural 

value an individual places on a trait might matter more than its valence: do endorsements on 

valued traits contribute more to positive self-evaluation, even if those traits might be deemed 

‘negative’? Might being perceived accurately on valued traits matter more for self-esteem? 

Considering the impact of value and reward is especially important, as this might reconcile 

conflicts in the literature between self-enhancement vs. self-knowledge motives. The results in 

Chapter III offer an account of both: there is neural overlap between representations of our self 

and our peer’s representations of us across broad regions of the social brain (self-knowledge), 

however, dissimilarity in the MPFC, which computes value, predicts self-esteem (self-

enhancement). Future work that augments the trait-evaluation task to better account for reward 

and value-processing might be critical in clarifying conflicting findings. 

One strength of our work is the focus on clarifying mechanisms that underlie aberrant 

self-evaluation. We identified that mentalizing might be a mechanism linking social information 

with self-evaluation (Chapter II), that neural dissimilarity between representations of our self and 

our peer’s representations of us in brain regions that integrate self- and value might underlie self-

enhancement effects (Chapter III), and that disturbed evidence accumulation processes best 

account for disruptions in self-evaluation observed in internalizing disorders (Chapter IV). While 
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a plethora of work has shown the importance of self-esteem in internalizing disorders, we cannot 

actually target it without understanding its underlying mechanisms. Further research can build on 

existing theoretical and clinical work on internalizing disorders by applying methods from 

computational psychiatry to more robustly test theories, offer mechanistic insights, and better 

inform clinical interventions. 

 

Conclusion 

Thinking about ourselves in social contexts, either imaginally (Chapter II), alongside 

real-life peers (Chapter III), or in direct social comparison (Chapter IV), can shift our sense of 

self, often in ways that are detrimental to mental health. Across all chapters, we observe that 

situating ‘self’ within the ‘social’ disrupts self-positivity; internalizing the views of others 

(Chapters II & III) or engaging in social comparison (Chapter IV) both attenuate self-

enhancement biases. These findings support a ‘tradeoff’ between the motive for self-

enhancement and the motive for self-knowledge: the former supports us in feeling good within 

ourselves, while the latter supports us in relating well to others. Importantly, this dissertation 

argues that imbalance in these motives can be deleterious – both are effective strategies towards 

basic drives, and the ability to flexibility titrate between self-knowledge and self-enhancement 

might ultimately support the best outcomes. We believe that building such bridges across 

opposing theories can happen through the use of computational methods that offer more 

mechanistic accounts of the cognitive and neural processes underlying self-evaluation. We hope 

our findings make the case for studying self-evaluation with more nuance, whether that be by 

infusing classic theories with novel methodologies or testing them within the rich social context 

in which self-evaluation often occurs. 
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