1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Curr Top Behav Neurosci. Author manuscript; available in PMC 2024 June 06.

-, HHS Public Access
«

Published in final edited form as:
Curr Top Behav Neurosci. 2022 ; 58: 43—-60. doi:10.1007/7854 2022 _356.

Origins of Anhedonia in Childhood and Adolescence

Janani Prabhakar,
Section on Clinical and Computational Psychiatry, National Institute of Mental Health, Bethesda,
MD, USA

Dylan M. Nielson,
Section on Clinical and Computational Psychiatry, National Institute of Mental Health, Bethesda,
MD, USA

Machine Learning Team, National Institute of Mental Health, Bethesda, MD, USA

Argyris Stringaris
Division of Psychiatry and Division of Psychology and Language Sciences, University College
London, London, UK

National and Kapodistrian University Athens, Athens, Greece

Abstract

Anhedonia reflects a reduced ability to engage in previously pleasurable activities and has been
reported in children as young as 3 years of age. It manifests early and is a strong predictor of
psychiatric disease onset and progression over the course of development and into adulthood.
However, little is known about its mechanistic origins, particularly in childhood and adolescence.
In this chapter, we provide a socio-cognitive model of the development of anhedonia. This model
is substantiated by past literature presented in this chapter to account for how the individual
trajectories of emotion knowledge, autobiographical memory, and self-concept representations
contribute to the onset, persistence, and progression of anhedonia from early childhood through
adolescence.
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1 Introduction

Anhedonia symptoms are one of the most common presentations of depression across the
lifespan (Pelizza and Ferrari 2009). They reflect a reduced ability to engage in activities
that were previously pleasurable and/or a difficulty in feeling and expressing joy (Husain
and Roiser 2018). In this definition, joy and pleasure reflect dimensions of positive emotion
differentiated only by the experiential nature of pleasure and the internal feelings of joy
(Mortillaro et al. 2011). Anhedonia may present early in life in depression (Luby et al.
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2002, 2003, 2004, 2006) and is associated with worse disease course and treatment response
in youth and adults (Luby 2010). Recent literature has indicated a high prevalence of
anhedonia over the course of development. For example, in a relatively small sample of
preschoolers, more than half of the depressed preschoolers presented with anhedonia (Luby
et al. 2004). In adolescent population samples, anhedonia presents in approximately 10—
15% of adolescence, with or without psychiatric illnesses (Pornpattananangkul et al. 2019;
Stringaris et al. 2015). The large incidence of anhedonia in developmental populations
underscores the importance of understanding the nature of anhedonia presentation from a
developmental context.

This chapter will provide a developmental socio-cognitive account of mechanisms that
may give rise to anhedonia and specifically, to the difficulty individuals face in feeling

and experiencing joy. This account proposes that anhedonia and anhedonic behaviors are
the outcome of an interactive relationship, over the course of development, of emotion
knowledge (the set of emotion representations instantiated in a person’s memory arsenal),
autobiographical memory (one’s memory for their own past, personal experiences), and
self-concept representations (one’s set of beliefs about who they were, are, and will be).
This interactive relationship is a result of an individual’s inherent desire to make choices
and decisions that allow them to maintain a coherent sense of self, that is, remain internally
consistent with their beliefs about who they are (Coughlin and Robins 2017; Howe and
Courage 1997). As such, this account suggests that an ideal state is to ensure that the

set of choices one allows for themselves overlaps with their self-concept beliefs (Fig. 1a).
However, as the overlap between one’s set of self-concepts and allowable choices diverge
(Fig. 1b), individuals are placed in a position of discomfort to resolve the discrepancy. A
resolution to reduce the distance between the sets of self-concept beliefs and allowable
choices can be made through a process of discounting, either discounting the self-belief

as not truly being reflective of self, or the choice as not relevant or of interest to the

self. One’s capacity to reduce this distance may, thus, be dependent on the strength of
self-representations ingrained in one’s memory (or, how well one has determined their own
self-beliefs), and the extent to which one has made choices, over time, that are repeatedly
consistent with these self-representations. In essence, self-concepts allow individuals to
select or choose activities that maintain a level of coherence with who they are, and the
choices individuals make help strengthen those self-concept beliefs. For example, prior
work has shown that adolescents with higher self-concept clarity (i.e., notion of who they
are) make personal choices about college and their future with greater confidence (van der
Aar et al. 2019), suggesting that choices help reinforce one’s personal views. This notion
is supported by models of depression that suggest that pervasive negative processing of
one’s self-identity may generalize to influence how one processes incoming information and
selects appropriate actions (Clark et al. 2000). We propose that anhedonia may be a means
of avoiding the uncomfortable feeling of being incoherent with one’s internal sense of self.
A built sense of self can result from one’s efforts to make meaning out of past experiences
or find meaning in the present. Past experiences that reflect a high frequency of negative
events or a low frequency of positive events may lead to self-concept representations that
skew less positive and more negative. For example, repeated experience of social exclusion
may result in an individual building a representation of self as “shy” or “awkward.” This
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self-concept representation provides an explanatory framework for negative experiences and
supports choices, like avoiding social gatherings, that may cause undue distress. Continuing
efforts to avoid these feelings lead to greater avoidance of social gatherings, strengthening
self-concept representations as “shy” or “awkward.”

These negative self-representations can also drive personal daily behaviors outside the
context of social gatherings. A lack of motivation to engage in personally beneficial
activities, such as routine activities like taking a hot shower or cooking a delicious meal,
can result from a reduced capacity to derive positive satisfaction from these activities on a
daily basis. Indeed, prior research indicates that individuals who report lower anticipation of
pleasure also engage less frequently in usual, daily activities, and report lower positive self-
concept and emotion (Rosebrock et al. 2021). These authors suggest that this relationship
may result from individuals’ perceived notions of difficulty engaging in routine activities
and a lack of motivation, as a result, to do so. It is important to consider that the process

of building self-concepts relies on meaning making (Conway and Pleydell-Pearce 2000)
and when one lacks motivation or perceives activities as too burdensome, these activities
may then hold lesser positive value within one’s identity. As such, if decisions to engage

in a routine activity are impacted by the perceived low emotional value it holds, then these
activities will be routinely avoided.

Neurobiological data support this notion that individuals with anhedonia may place less
value on personally rewarding activities. Individuals with anhedonia show a blunted neural
response to future rewards in delay discounting tasks (Kang et al. 2020), suggesting that
these types of typically rewarding items do not hold the same personal value in individuals
who fail to derive satisfaction from them. In pre-adolescence, altered connectivity,
specifically during reward anticipation, in children with anhedonia was reported between
the ventral striatum and cingulo-opercular network, indicating a lack of intrinsic arousal to
a potential reward (Pornpattananangkul et al. 2019). Other evidence in patients with Major
Depressive Disorder (MDD) suggests that abnormal activation of structures within this
network and in the subcortical-cortical midline system more broadly (e.g., the dorsomedial
prefrontal cortex, the anterior cingulate cortex, and the precuneus) correlates with increased
focus on negative self-related judgments as well as anhedonia (Grimm et al. 2008, 2009;
Greicius et al. 2007; Phillips et al. 2003). These abnormalities in structures and networks
typically involved in self-processing and reward anticipation suggest that anhedonia may
reflect not only a diminishment of a potential reward but also an increased level of negative
emotion to rewards or positive events, as well.

Taken together, the extent to which one’s memory systems respond to emotionally laden
input, construct self-beliefs, and use those self-beliefs to inform actions is dependent

on the reciprocal and dynamic nature as well as the individual trajectories of emotion
knowledge, autobiographical memory, and self-concept development. This chapter interprets
prior literature in the context of how anhedonia may arise from disruptions in developing
emotional concepts of positive emotion during infancy, in memory processes that

build knowledge structures regarding joy-inducing experiences during childhood, and in
developing a sense of self, during childhood and beyond, as (or not as) one who experiences
joy. Altogether, the chapter will provide the foundation for an integrative model of how
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conceptual development of positive and negative emotions, memory processes, and self-
concept formation can perpetuate anhedonic symptoms and the avoidance of positive
experiences through a need to maintain coherence with oneself and avoid feelings of
distress.

2 Impact of Positive Caregiving During Infancy

Infancy is a highly flexible and dynamic period for emotion concept formation (Gelman

and Kalish 2006). During this time, caregivers learn to identify infant cues to respond to
their emotional and physiological needs. These interactions help children build emotion
concepts that are functionally useful to signal a need to the caregiver. The foundations of
this dyadic relationship between caregiver and infant come from early characterizations of
attachment theory (Ainsworth and Bowlby 1991). In this theory, the strength of caregiver-
infant attachment rests on the extent to which caregivers respond to infants seeking security
and comfort. Infants seek attachment figures for safety and security, but caregiver response
can reflect differing levels of maternal responsiveness to infant cues and needs that range
from positive and emotionally responsive to negative and hostile. Lack of early attachment
or maternal deprivation, as noted in early human (Bowlby 1965) and non-human primate
development (Harlow and Zimmerman 1958), can result in significant detachment issues

in infancy and childhood. Furthermore, other evidence shows that positive emotional
synchrony between parent and child in early childhood contributes to less negative behaviors
and greater self-regulation exhibited by the child later (Lunkenheimer et al. 2020; Meyer

et al. 2014; Eisenberg 2020). As such, missing this early opportunity to instantiate emotion
knowledge in one’s representational arsenal impacts the extent to which infants can continue
to their emotional growth outside of the home.

Caregiver response to emation cues during the first few months to years of life helps

build a social contract between parent and child. This social contract aligns with a

rational constructivist approach to emotion learning (Barrett 2006; Hoemann et al. 2019), a
scientific framework suggesting that infants begin with proto-conceptual primitives and end
with domain-specific intuitive theories of emotion knowledge and expression by engaging
learning processes. Critically, this framework hypothesizes that the expression of “joy”

or “pleasure” results from a distributed and integrated network of neural connections

drawn from across different brain states and processes, including motor, perceptual, affect,
and memory states (Hoemann et al. 2019; Phan et al. 2004), that act on top-down and
bottom-up cues. That is, the ad hoc emotion concept and expression is capable of being
stored and retrieved through predictive or top-down activation processes. This section will
provide an overview of the early influences of caregiver support (e.g., responsiveness) on
building strong emotion representations and how the absence of these influences may impact
socioemotional growth and limit positive emotion development, specifically.

In neonates, smiles are a primitive index of joy and pleasure that result from a relaxation

of cognitive tension in response to a stimulus (Sroufe and Waters 1976; Camras et al.

2017). Over the first few 10-20 weeks of life, infants begin to dynamically shift attention

to environmental stimuli and form connections between primitive forms of smiling behavior
and the responses they elicit. Infant smiles engender parental caregiving and cognitive
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processes help instantiate the functional role of infant smiles to elicit desired outcomes,
thereby establishing strong social bonds between the parent and child (Camras et al. 2017;
Oster et al. 1992; Holodynski and Friedlmeier 2006; Bridges 1932; Messinger and Fogel
2007; Fogel and Thelen 1987).

With experience, children display a repertoire of discernable expressions in response

to parental communications (Oster et al. 1992; Messinger and Fogel 2007). As such,
increasingly complex representations of positive emotion come with greater experience and
engagement, wherein the expression of joy and pleasure expands beyond these states of
arousal into other features, like laughing. Ultimately, these dynamic processes allow infants
to learn that their smiles elicit warmth from parents and parents consolidate cues from
infants to prompt caregiving behaviors, establishing a reciprocal relationship that solidifies
parent—child bonds and further strengthens neural connections associated with “joy” and
“pleasure” (Kértner et al. 2013). A dynamic system such as this underscores that emotion
responses reflect an interactive relationship between real-time expression of affect and the
social context in which they occur. In early infancy, this social context is based on the
relationship with the parent during which time social contingencies and contagion between
infant expression and parental response are established (Mireault et al. 2015; Shultz et al.
2018; Mundy and Jarrold 2010).

The strength of the reciprocal nature between child and caregiver is predicated on the
approach, style, and sensitivity in the caregiver response (Parsons et al. 2017; Dollberg et

al. 2010; Granat et al. 2017). In one study, authors found that infants of depressed mothers
exhibited greater self-regulatory (e.g., self-soothing behaviors, like thumb sucking, during
interaction with mothers) behaviors during positive emotion expression (Granat et al. 2017),
suggesting that a lack of a positive reciprocal relationship with the caregiver reduces positive
emotion expression. Relatedly, parental depression and anxiety have negative influences

on infant smiling, possibly mediated by dysfunctional amygdala connectivity with cortical
regions (Phillips et al. 2021; Weinberg and Tronick 1998). This is supported by further
evidence showing that maternal stress about one’s own ability to provide appropriate
parental care is negatively associated with reductions in infant smiling and laughter
behaviors over time (Bridgett et al. 2013; Legerstee and Varghese 2001), suggesting that
one’s beliefs about their own parenting capability can impact their child’s positive emotion
growth. In addition, low maternal affect mirroring, or emotion contagion (i.e., the maternal
emotional response of warmth, sensitivity, and responsiveness to infant behaviors), results in
lower amount of smiling, vocalizations, and prosocial behaviors in the infants (Harker et al.
2016).

These drawbacks in parental caregiving and responsiveness hinder the adaptive
functionalities of early expression and behaviors that are designed to build children’s
emotional repertoire. This hindrance has reciprocal properties such that parents of
insecurely attached infants display more negative emotions that likely hinder emotional
growth and perpetuate further the insecure attachment (Radke-Yarrow et al. 1985). This
underdevelopment further hinders normative trajectories of development of neural networks,
particularly in the frontoparietal regions, that are engaged to store, retrieve, express, and
coordinate internal representations associated with emotion (Hanford et al. 2018). In
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mothers, network connectivity in similar regions that provide a coordinated response to
infant joy is also affected (Laurent and Ablow 2013).

Essentially, a dearth of positive caregiver approaches (i.e., a lack of approach-oriented
positive emotion from caregiver and use of a broad range of facial expressions) results in
impoverished attentional and learning environments that hinder the establishment of emotion
concepts and expression. This is supported by other work showing that lack of caregiving
support in early childhood mediates effects of impoverished environments (e.g., low-income
households) on lower hippocampal volume in middle childhood (Luby et al. 2013). These
results suggest that nurturing environments have meaningful and significant impacts on
brain development and emotion development, with likely implications for child psychosocial
and emotional well-being, as well.

Of course, one cannot talk about the environment without discussing genetic and heritable
features that may also disturb maternal reciprocation to infant emotion expression. Prior
literature suggests that while negative emotion has a substantial heritable component,
positive emotion is much more strongly dependent on the environment (Zheng et al. 2016;
Baker et al. 1992; Luby et al. 2004). This notion is further supported by evidence showing
that genetic attributes that result in anhedonia may be more connected to negative emotion
and personalities than positive emotion and trait features (Luby et al. 2004). In several
overlapping studies, authors found that a melancholic subtype or anhedonic depressed
subtype in preschoolers was characterized by greater depression severity, alterations in stress
cortisol reactivity, increased psychomotor retardation, and increased melancholic symptoms
(Luby et al. 2004, 2009). Critically, the authors found that anhedonic preschoolers appeared
“slowed down” or “restless,” and these preschoolers compared to healthy controls showed
greater negative overall affect. In another study, preschool-aged boys who exhibited lower
trait sociability were more likely to exhibit anhedonia symptoms in middle childhood
(Mumper et al. 2021). These data suggest that the dependency on a positive environment
underscores the development of positive emotion and expression in infants and may serve as
a protective and manipulable feature against the development of anhedonia.

Animal models align with these findings, showing a unique molecular profile of anhedonia
specific to mice who are intrinsically vulnerable to chronic environmental stress (Couch et
al. 2013). Vulnerability to stress was captured by measures of susceptibility (e.g., floating
versus swimming during a forced swim task) or negative bias (e.g., providing more negative
than positive responses to an ambiguous cue). These data suggest that inherent trait features
may moderate the extent to which environmental stress is a risk factor for anhedonia, and
that these traits may promote greater negative processing of environmental cues (Couch et
al. 2013). Taken together, this evidence points to the role of trait by environment interactions
in determining who is most susceptible (Rygula et al. 2013). These results are particularly
important to consider in the context of the model presented in this review. If certain

trait features predict an infant’s susceptibility to anhedonia, then these features may also
impact the quality of early caregiver interactions (e.g., how the infant negatively processes
cues from the caregiver). Our model underscores the importance of these interactions for
positive emotion development and later positive self-concept formation. As such, early
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identification of inherent trait features associated with anhedonia and their influence on early
environmental exposures would open the possibility for early intervention.

3 Impact of Memory Processes and Social Engagement During Early and
Middle Childhood

Memory systems emerging in early childhood aid in establishing robust representations

of emotion concepts (Nelson 2000). Children’s experience of and response to positive
experiences, such as positive feedback from caregivers or social engagement with the
outside world, are encoded into memory. With repeated exposure, not only are these encoded
representations strengthened within the memory system, but they are also more readily
accessible for retrieval. As such, repeated exposure to positive input during early childhood,
inside and outside the home, allows children opportunities to instantiate and strengthen
representations of positive emotion knowledge and expression. In this section, we establish
how memory processes provide the foundation upon which emotion representations are
stored, retrieved, and used.

From early childhood onward, children experience a greater level of agency and control
over their own behaviors. This occurs with the onset of language as well as greater
interaction with individuals outside the home. The development of language during this
time motivates a rapid emergence of concept development and as children engage to a
greater extent with the environment, their own sense of agency within it allows them to make
connections between new experiences and subjective feelings (Meltzoff and Kuhl 2016).
The process rests on furthering the reciprocal nature of positive expression and positive
feedback, and social engagement during early childhood allows children to build emotion
representations and regulate them based on peer feedback and social response (Holodynski
and Friedlmeier 2006; Marshall and Meltzoff 2011). While early displays of this reciprocal
behavior between mother and child allows for the prototypical concepts of positive affect,
dynamic engagement with the outside world allows children to exercise these concepts
flexibly and engage in a more significant way with individuals outside their immediate
context (Meltzoff and Kuhl 2016). These dynamic interactions lead to construction of
schematic representations of affect expression, including joy and pleasure.

Schemas are cognitive frameworks that allow children to organize and categorize events
and experiences in memory based on commonalities between them and can be used to
make meaning of the world and select actions (Nelson 2019; Holodynski and Seeger
2019). Schematic representations of emotions developed during early childhood include
feelings of anger, fear, joy, disgust, amusement, and guilt (Conway and Pleydell-Pearce
2000). The ontogenesis of these emotions that include the dynamic relationship between
the environment and internal cognitive processes reflects the significance of emotions

as social cues and ways to engage with the social environment. Establishing schematic
representations of emotion knowledge and expression allows for flexible and efficient use of
these representations to reflect internal processes to the external world and guide behaviors
within a social setting.
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Functionally, establishing schematic representations occurs from a complex combination
of attentional, memory, and control processes. As toddlers engage with their environment,
they attach valence to events and stimuli they encounter, and these emotional features are
encoded into memory. Repeated exposure to these valenced stimuli allows for repeated
retrieval, re-consolidation, and strengthening of these stored emational concepts in memory
such that they develop into robust representations of emotion knowledge that can be
accessed as semantic structures (or, schemas) when similar events are encountered once
again (Weinberg and Tronick 1998). The more readily and frequently these are accessed
through control processes that regulate the child’s present motivations and drives, the
stronger these emotion schemas are reflected within one’s memory architecture. This
interplay reflects the foundation of the relationship between the hippocampus and the
amygdala, wherein increased attention to emotionally laden stimuli through amygdala
activation prioritizes hippocampal encoding processes toward such stimuli and events
(Holodynski and Seeger 2019; Phelps 2004; Barch et al. 2019).

Alison Gopnik’s characterization of toddlers as social beings (Gopnik 1996) has value

in establishing the functional role of schematic representations of emotions, particularly
positive ones. The prevalence of positive experiences in childhood through play and
exploration serves as the foundation for the establishment of robust representations

of positive affect that has utility. When these opportunities for play and exploration

are hindered, so then are the establishment of long-term, readily accessible schematic
representations. Children signal intent and goal through display of emotion, but if they
don’t have the context within which these emotion displays are received and reciprocated,
they do not build robust representations that can be retrieved later. That is, joyful activities
no longer have predictive cues for an affect-based response (Alwaely et al. 2021).

Acknowledging the value of social engagement in positive emotion development, its
availability or quality is highly affected by community and neighborhood factors (Cutrona et
al. 2005; Ewing et al. 2019). Evidence shows that neighborhood factors and household
support play a critical role wherein adverse home and neighborhood environments
(including but not limited to economic or perceived stress, parental psychopathology,
parenting techniques, and empathy) increase susceptibility to depression and anhedonia
(Ewing et al. 2019; Simons and Steele 2020). Economic deprivation results in a disrupted
ability to establish a social contagion within which schematic representations of emotions
can be dynamically and reciprocally utilized (Gao and Han 2016; Bolger and Patterson
2001; Cicchetti and Aber 1998; Raver 2004). This serves as a potential opportunity for
intervention in providing access to peer interaction within under-resourced environments.

4 Role of Self-Concept Development During Childhood and Adolescence

on Anhedonia

Self-concept reflects a set of representations or knowledge base that encompass one’s
beliefs, desires, and goals (Conway 2005). These concepts emerge from a dynamic
interaction between inherent traits and external experiences, wherein one’s experience of
the world is driven by knowledge of themselves (“what would | want to do?”) and one’s
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knowledge of themselves is influenced by their experience of the world (“how did that make
me feel?”). This drive to know more about oneself is supported by memory processes that
privilege self-related information.

Self-concept formation begins in middle childhood as children begin to generate self-beliefs
by integrating across their own past experiences (Conway and Pleydell-Pearce 2000).

The self-memory system (SMS) emphasizes the interconnectedness between the self and
memory (Conway and Pleydell-Pearce 2000; Ross et al. 2020). This model defines the
active construction of a self-concept as the “working self” that is comprised of one’s
present actions, goals, and self-images, and serves as the foundation upon which memory
and regulatory processes emerge. The working-self coordinates and modulates control and
memory systems in order to maintain consistency between one’s past self, present self,

and future self. Access to semantic knowledge structures, including schemas of emotion
concepts, allows individuals to control how the working self operates within the world. A
more effortful, top-down search (a generative search) can probe autobiographical memory
structures for evidence from one’s past that allows one to establish coherence with present
drives and motivations (e.g., “l was shy when | went to that party, so | will avoid this party”).
This interplay between control and memory systems allows individuals to make meaning

of who they were and incorporate that into their knowledge base to regulate and coordinate
present-day actions, thereby substantiating and perpetuating self-concept representations
over time (Conway and Pleydell-Pearce 2000).

With a dearth of positive experiences instantiated into memory during early development,
self-concept formation capacities are likely built on few examples of positive experiences.
As such, integrating across a dearth of positive experiences may result in fewer positive
self-concepts that, ultimately, influence the kind of choices children believe they have. Over
time, fewer choices that elicit positive emotion or positive sense of self may result in general
avoidance of pleasureful activities, or anhedonia. This section will provide an overview of
how self-concept beliefs are built and can shape the extent to which a child may engage in
pleasure-seeking activities.

Prior evidence shows that the SMS is active in preschool-aged children. In one study,
authors found that preschoolers with a strong self-concept knowledge base showed stronger
source memory for self-referential information and that this relationship was mediated by
the quality of their autobiographical memory reports (Scheuplein et al. 2021; Ross et al.
2020). That is, children’s ability to remember personal aspects of their own past (i.e.,

their autobiographical memory) explained their ability to use knowledge about the self

to guide encoding and retrieval of self-referential information in the present. This study
underscores the foundational relationships between oneself and memory, and the extent to
which a robust relationship between the two guides present behaviors and actions (Higgins
1987). Furthermore, normative development shows heightened sensitivity and memory bias
to self-related information in adolescents, with this heightened sensitivity decreasing into
adulthood, suggesting that childhood and adolescence is a particularly vulnerable period in
which self-concepts shape goals and behaviors, as well as memory and identity (Ross et al.
2020).
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While a primary role of the working self is to maintain consistency with one’s sense of

self, discrepancies can occur within this system wherein individuals perceive their current
self to be different from their ideal self (Barry et al. 2006). This notion is reflected in the
distance model we introduced at the beginning of this chapter (Fig. 1) wherein individuals
strive to maintain consistency with who they are and reduce the distance between one’s set
of self-concept beliefs and the possible choices one considers. In the context of depression,
reduction in the number of choices that provide positive outcomes can negatively impact the
extent to which children both build and are motivated to retrieve positive self-perceptions
(Jacobs et al. 2003). Furthermore, in order to return to a state of coherence in a void of
positive social input, individuals with depression may be biased to negative past experiences
and self-perceptions from memory and as a result, make choices that cohere with these
negative self-beliefs, thereby perpetuating them in the present and future, and maintaining a
close distance between choices and self-beliefs.

In the context of anhedonia, this may be manifest as a lack of desire or an unwillingness to
engage in pleasureful or joyful activities (Jacobs et al. 2003). In the context of development,
when children are still building an integrated self-concept, discrepancies can be more
difficult to reconcile. Insufficient top-down regulatory processes may promote negative
drives and input, and an emerging memory system may be unable to flexibly identify

those self-beliefs that counteract the negative input, leaving children confused and distressed
(Burrows et al. 2017). In support, prior work suggests that children with a strong self-
concept, or knowledge of who they are, exhibit lower levels of internalizing symptoms and
higher positivity biases (i.e., notions that the future will hold positive outcomes) (Hsieh and
Stright 2012; Kraus et al. 2011). In essence, this work aligns with our hypothesis that a
strong internal self-representation can help an individual maintain a sense of individual and
personal authenticity, positive or negative (Cunningham et al. 2014).

An aspect critical to self-referential processing is that it is built on the combination of
personal and social identities. Daily engagement and interaction with the social world help
shape one’s identity, and input from the external world helps individuals determine how they
feel about themselves and how they want others to see them. As young as 3 years of age,
children engage in social comparisons to inform their self-evaluations, resulting in dynamic
changes and opportunities for disruption in the formation of a positive self-view (Ruble and
Frey 1991; Calheiros et al. 2020a). Not surprisingly, positive youths’ perceptions of their
social images were associated with their positive self-representations, and negative youths’
perceptions of their social image were associated with youth’s negative self-representation
(Pfeifer et al. 2009). In adolescence — when social inputs become far more relevant a

part of one’s social experience, greater network activity is seen in the adolescent than

adult brain in areas relevant to self-perception (medial prefrontal and parietal cortices)

and social cognition (dorsomedial prefrontal cortex, temporal-parietal junction, subgenual
anterior cingulate cortex, and posterior superior temporal sulcus). These latter findings
suggest adolescent self-construal may rely more heavily on others’ perspectives about the
self and on the need for self-acceptance (Golde et al. 2019; Masten et al. 2009). As such,
self-evaluation and an adolescent’s evaluation of the world are tightly linked, supported
further by evidence showing that perceived loneliness is associated with reduced neural
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processing in areas implicated in self-processing, including the vmPFC, and in reducing
self-related processing (Van der Cruijsen et al. 2018).

These deficits in self-referential processing align with similar evidence from depressed
adolescents, as well. For example, in one study, depressed female adolescents endorsed more
negative than positive views of the self. These results were substantiated by neural evidence
showing greater P1 amplitudes (i.e., early ERP modulation over parietal-occipital sites) in
response to these negative self-views, suggesting that depressed adolescents may exhibit
early and strong biobehavioral response to negative self-referential information (Auerbach et
al. 2015). In the context of anhedonia, individuals actively dampen responses to statements
that are positively self-focused (e.g., think about high achievement) and positively emotion-
focused (e.g., think about happy feelings), potentially rooted in overactive self-regulatory
processes associated with the frontostriatal system (Werner-Seidler et al. 2013; Joormann
and Stanton 2016). These results suggest that individuals with anhedonia struggle to regulate
appropriate responses to positive self-information. These deficits may be particularly felt in
adolescence considering the high instance of social inputs and relationships prompting more
frequent self-appraisals. It is, thus, not surprising that the prevalence of anhedonia and MDD
increases through the course of adolescence (Bennik et al. 2014). In recognition of these
challenges in the context of anhedonia, recent work has suggested utilizing metacognitive
interventions to improve self-esteem and attenuate negative self-views (McLeod et al. 2021).

5 Conclusions and Future Directions

Altogether, this points to the important role of self-cohesion in driving positive actions

and feelings throughout childhood. While there is generally a decrease in positive traits
during adolescence (Calheiros et al. 2020b), a dearth of positive experience or input in

the context of anhedonia can increase negative traits because of socially driven negative
self-evaluations, resulting in children disengaging from social and pleasureful activities.

A disrupted social environment can have multiple avenues of influence on anhedonia.

First, a lack of social engagement could reduce the extent to which children engage in
self-referential processing, resulting in a less defined self-knowledge base. As a result, a
self-memory system would struggle to identify relevant aspects of one’s past self that might
guide present choices and regulatory functions may struggle to identify a coherent path
forward. For example, children with little social input may not readily know what to expect
from themselves in a social event and avoid it altogether, thereby perpetuating feelings

of loneliness and avoidance of typically pleasureful activities. Second, increased negative
or decreased positive social engagement can increase negative traits that are perpetuated
through the iterative self-memory system to maintain coherence. For example, negative
self-evaluations such as “I am shy” may be used to protect against the possibility of negative
social evaluations. It is also important to note that environmental and social inputs are
constantly in flux. As such, self-evaluations are dynamic and shift over time based on
changes in positive or negative experiences or feedback, potentially resulting in the present
avoidance of what was previously pleasureful activities.

This is particularly critical when thinking about an adverse life event that may set
children on a path toward negative self-representation and the cyclical nature in which this
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perpetuates avoidance of joyful activities. Prior work shows that maltreatment in the form of
sexual abuse increases negative self-representations in youth, and physical and psychological
abuse, emotional maltreatment, and neglect decrease positive self-reflections (Rygula et al.
2013). In this context, negative self-representations serve as protective factors in reducing
externalizing symptoms because of physical and psychological abuse.

It is also important to note that the relationship between negative self-representations and
memory, as outlined in this paper in the context of anhedonia, may also play a role in
maintaining other psychiatric disorders, including social anxiety disorder (Anderson et al.
2008; Hulme et al. 2012; Aymerich-Franch et al. 2014), obsessive compulsive disorder
(Aardema and O’Connor 2007; Aardema et al. 2013), and eating disorders (Amianto

et al. 2016). Neurobiologically, prior work has shown abnormalities in the adolescent
hippocampal volume because of current and past depression, deficits in emotion regulation
and episodic memory processes, and early childhood adversity, suggesting a strong link
between development of memory systems, deficits in cognitive functions, early environment,
and a host of psychiatric outcomes (Meyer et al. 2014).

Altogether, the model presented here delineates a dynamic, interactive relationship between
the central role of self-concept in regulating and moderating emotionally laden choices. The
overview of prior literature outlines the value of early experience in establishing emotion
representations in memory. It further outlined the role of memory processes in maintaining
representations of emotionally laden memories and concepts for flexible retrieval and

use. Finally, it establishes how emotion representations and memory processes interact to
establish a self-concept that drives what choices individuals believe they have and what
choices they make. In particular, the work presented here provides a possible developmental
perspective of how a dearth of positive experiences and emotion concepts in early memory
might impact, over time, the extent to which an individual makes choices that appear
pleasure-seeking and joyful. To validate this perspective, future work would benefit from
longitudinal designs that can account for how early exposures impact the development of
emotion memory processes and how the type of meaning making that must occur to generate
one’s set of self-beliefs might draw from impoverished memory networks related to positive
content. Future work would also benefit from focusing on treatment and intervention.
Parent—child interactions in early development are important for emotion development, and
a focused intervention on parental caregiving and emotion expression may help scaffold
emotion learning during this vulnerable period. Reappraisal, regulation, and metacognitive
strategies later in adolescence may help alter the persistence of negative self-concept beliefs
in defining one’s identity and actions.
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Fig. 1.

Tf?is figure represents a graphical depiction of the socioemotional hypothesis of anhedonia
proposed in this manuscript. Individuals strive to select choices from what is possible
(yellow circle) that cohere with their self-concept beliefs (red circle). The length of the
lines in these figures reflects the degree of discordance one might feel when their choice
or choices are not consistent with their self-concept beliefs. As such, an ideal place is
when the distance between one’s self-concept beliefs and set of possible choices is not
exceedingly distant (a). When choices begin to diverge from one’s set of beliefs and the
distance between them begins to increase (b), the discrepancy may generate feelings of
discomfort and unease. To reduce this distance, one needs to either alter their set of beliefs
to overlap with the choice that was made or select options that are more in line with one’s
self-beliefs
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