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Abstract Humans, like other animals, are fundamentally motivated to pursue
rewarding outcomes and avoid aversive ones. Anxiety disorders are conceptualized,
defined, and treated based on heightened sensitivity to perceived aversive outcomes,
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including imminent threats as well as those that are uncertain yet could occur in the
future. Avoidance is the central strategy used to mitigate anticipated aversive
outcomes – often at the cost of sacrificing potential rewards and hindering people
from obtaining desired outcomes. It is for these reasons that people are often
motivated to seek treatment. In this chapter, we consider whether and how
anhedonia – the loss of interest in pursuing and/or reduced responsiveness to
rewarding outcomes – may serve as a barrier to recovering from clinically impairing
anxiety. Increasingly recognized as a prominent symptom in many individuals with
elevated anxiety, anhedonia is not explicitly considered within prevailing theoretical
models or treatment approaches of anxiety. Our goal, therefore, is to review what is
known about anhedonia within the anxiety disorders and then integrate this knowl-
edge into a functional perspective to consider how anhedonia could maintain anxiety
and limit treatment response. Our overarching thesis is that anhedonia disrupts the
key processes that are central to supporting anxiety recovery. We end this chapter by
considering how explicitly targeting anhedonia in treatment can optimize outcomes
for anxiety disorders.

Keywords Anhedonia · Anxiety · Positive affect · Reward · Threat · Treatment

1 Introduction

Anxiety disorders are defined based on excessive and persistent fear, anxiety, and/or
avoidance of perceived threats – whether imminent (e.g., being criticized after
sharing one’s opinion) or in the future (e.g., losing one’s job). They are classified
into discrete categories based on the core source of threat and include social anxiety
disorder (SAD; fear of embarrassment or negative evaluation in social/performance
situations), panic disorder (PD; fear of having a panic attack and its consequences),
and generalized anxiety disorder (GAD; worry about uncertain future threats).
Responses to perceived threat originate from a defensive motivational system that
operates to protect the organism from danger. The perception of threat activates
heightened expectancies about the likelihood and cost of aversive outcomes. Inflated
threat expectancies induce subjective distress (e.g., anxiety, fear), defensive physi-
ological states (e.g., increased heart rate), and avoidance behaviors intended to
mitigate perceived danger. Avoidance behaviors provide temporary relief from
anxiety; however, they can maintain exaggerated threat responses over the long-
term because the individual fails to learn the situation poses less danger than
predicted. Cognitive behavioral models posit that recovery from anxiety disorders
is predicated on individuals repeatedly confronting avoided threat-relevant cues or
contexts and learning that the threat stimulus is no longer associated with aversive
outcomes (Craske et al. 2008). This is the central premise underlying empirically
supported exposure-based therapies for anxiety; however, only half of patients
achieve a clinically significant response from these first-line treatments (Loerinc
et al. 2015). We consider whether and how anhedonia may account in part for
incomplete recovery that afflicts a sizeable proportion of the anxiety disorder
population.
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2 Anhedonia in Anxiety: Early Observations to Current
Empirical Status

Initial signs pointing to the presence of anhedonia in anxiety disorders originated
from the tripartite model of emotional disorders (Clark and Watson 1991). Anhedo-
nia, a clinical symptom defined by diminished interest in pursuing and/or response to
pleasurable or meaningful activities, was initially hypothesized to distinguish
depression from anxiety disorders. Early tests of this framework suggested SAD
was the exception to the rule – demonstrating associations with anhedonia compa-
rable to those observed for depression (Brown et al. 1998). Accumulating evidence
has since established a link between anxiety and anhedonia across various samples
(e.g., clinical and non-clinical) and methods of assessment. Much of this evidence
comes from surveys measuring temperament or personality (e.g., behavioral activa-
tion system; positive emotionality), positive affect (PA; i.e., the frequency and
intensity of experiencing positive valence emotions), or clinical symptoms of anhe-
donia (i.e., pleasure related to specific activities). Among the anxiety disorders, SAD
shows the most reliable associations with anhedonia – in studies ranging from
surveys of trait-like positive emotionality (Naragon-Gainey et al. 2009) to daily
PA (Kashdan and Steger 2006), and confirmed through meta-analysis (Kashdan
2007). Although depression symptoms frequently co-occur with anxiety, this does
not fully explain the link between social anxiety and low PA (Kashdan 2007).
Depression comorbidity, however, is more common in the subgroup of individuals
with SAD characterized by low positive emotionality (Tung and Brown 2020). The
link between self-reported anhedonia/low PA and GAD is less well-established –

some studies observe an association (e.g., Prenoveau et al. 2010), whereas others do
not (Brown et al. 1998; see review by Seager et al. 2019). Anhedonia is not
associated with PD in the absence of co-occurring depression (Brown et al. 1998;
Prenoveau et al. 2010).

Beyond subjective experiences of diminished interest or pleasure, anhedonia can
be understood and studied as a set of dynamic and interactive components unfolding
along the temporal stream of reward processing. Neuroscience-informed models of
anhedonia (Der-Avakian and Markou 2012) generally agree that reward processing
includes: (1) reward valuation – the process of predicting the magnitude, likelihood,
time horizon, and effort required to obtain a reward; (2) reward responsiveness –
hedonic experiences during anticipation and receipt of rewards; and (3) reward
learning – i.e., the process of integrating information about expected vs. actual
reward outcomes, which informs future expectancies of reward acquisition and
behavior. Evidence supporting the link between anhedonia and deficits in each of
these component processes comes primarily from research in depression (see chapter
“Anhedonia in Depression and Bipolar Disorder NB” of this Book). Here, we
summarize the empirical literature within anxiety disorder and high symptom (ana-
logue) samples specifically.
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2.1 Reward Valuation

Reward valuation begins with the individual determining (1) reward probability,
namely the value of a reinforcer according to its magnitude, valence, and likelihood,
(2) the delay until the reinforcer will be delivered (immediate vs. future), and (3) the
effort required to obtain the reward (i.e., perceived costs of physical or cognitive
effort required). This information is integrated into a net value signal that informs
decisions to pursue the reinforcer and motivation to perform actions required to
obtain the reinforcer. A limited body of research links the presence of anxiety with
reduced reward probability estimates. Blair et al. (2017) reported a significantly
reduced likelihood of predicting future positive events in those with GAD relative to
those with SAD and healthy controls. SAD and control participants did not differ,
suggesting intact reward probability for those with SAD; however, future probability
estimates were made in relation to both social and non-social events, which may
have diluted effects in SAD. In support of this hypothesis, another study found
individuals with SAD underestimated the likelihood and overestimated the aver-
siveness of positive social outcomes (Gilboa-Schechtman et al. 2000), suggesting
reward probability may be diminished and negatively biased in response to future
social events specifically (cf. generalized reward expectancy deficits in GAD).
Beyond disorder-specific anxiety, evidence suggests that general anticipatory anxi-
ety may also impact hedonic expectancy. In a non-clinical sample, different patterns
of neural activation were observed under experimentally induced high vs. low
anticipatory anxiety states (threat of shock) in mesolimbic regions that code for the
subjective value of expected positive vs. negative valence outcomes (Engelmann
et al. 2015). Specifically, when participants selected among outcomes that involved
varying magnitudes of possible (but not certain) monetary gains vs. losses, height-
ened threat expectancies appeared to shift neural valuation from potential positive to
aversive outcomes during decisions that could lead to either.

Research findings on the preference of reward timing (delay) in anxiety are
mixed. Some studies found that higher self-reported social anxiety (Rounds et al.
2007) or intolerance of uncertainty (Luhmann et al. 2011) was associated with more
preference for immediate versus delayed rewards, whereas others failed to find a
relationship (Jenks and Lawyer 2015; Steinglass et al. 2017), and still others found
trait anxiety was linked to more preference for delayed rewards (Steinglass et al.
2017). To the best of our knowledge, no studies have examined effort for rewards in
the context of anxiety. Evidence from depression samples suggests, however, that
anhedonia is related to less effort in pursuit of rewards (Treadway et al. 2012). In
summary, although studies on reward valuation in anxiety are few and results are
mixed across samples, findings generally point to alterations in reward valuation
processes in the presence of anxiety.
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2.2 Reward Responsiveness

After an incentive value has been assigned, anticipatory processes orient the indi-
vidual and mobilize resources toward obtaining desired outcomes. Responsiveness
to reward can be characterized as the processes evoked from (1) cues signaling a
future positive reinforcer (anticipation); (2) initial presentation of a positive rein-
forcer (initial responsiveness); (3) changes in the incentive value of a reinforcer over
time as that reinforcer is experienced (satiation). Neuroimaging work consistently
demonstrates alterations in mesolimbic networks involved in reward processing in
anxiety disorders (e.g., Richey et al. 2017). Specifically, there is a body of evidence
showing hypoactivation in the ventral striatum in anticipation of reward. The
majority of the research involved SAD samples using social reward (e.g., Cremers
et al. 2015; Richey et al. 2017), but similar patterns of findings have been reported
using monetary rewards in the consumption phase in GAD (e.g., Kessel et al. 2015)
and the anticipation phase in PD (e.g., Held-Poschardt et al. 2018). Of note,
hypoactivation in SAD may be specific to social versus monetary rewards (Richey
et al. 2017) and is not observed in adolescents with SAD who instead show
heightened neural response to reward incentives (Guyer et al. 2012; see Sect. 3.1).
Data from daily diary studies (e.g., Kashdan and Steger 2006) show that people with
elevated social anxiety report less pleasure from social and non-social positive
everyday experiences; however, following positive events perceived as particularly
intense, individuals with elevated (cf. low) social anxiety appear to experience
greater psychological benefits (e.g., reduced anxiety; Doorley et al. 2021). Collec-
tively, research suggests that aberrant neural patterns involved in reward motivation
and generally blunted responsivity are present in those with anxiety. It remains
unclear, however, whether anxious arousal/threat sensitivity or anhedonia is the
mechanism underlying altered reward responsiveness.

2.3 Reward Learning

Actual reward outcomes are compared against anticipated rewards (reward predic-
tion error), which guides learning about the likelihood of obtaining future rewards
and the actions required to do so (probabilistic and reinforcement learning). Indi-
viduals with anxiety disorders make more errors than healthy controls on
reinforcement-based decision-making tasks (e.g., choosing between two objects
associated with different levels of reward or punishment; DeVido et al. 2009),
which might suggest difficulty incorporating recent learning. For example, people
with GAD made significantly more errors in the later (but not early) blocks of a
reinforcement-based decision task compared to healthy controls (White et al. 2017).
However, several studies failed to find an association between alterations in reward
learning and anxiety disorders. For example, performance on a signal-detection task
that rewarded one response option more frequently than the other (probabilistic

Anhedonia in Anxiety Disorders 205



reward task; Pizzagalli et al. 2005) revealed that individuals diagnosed with GAD
showed intact reward learning compared to healthy controls (Morris and Rottenberg
2015). Using a similar task, people with major depressive disorder, SAD, and
healthy controls did not differ on probabilistic reward learning performance (Reilly
et al. 2020). However, self-reported anhedonia symptoms across diagnoses were
associated with impaired reward learning, whereas anxious arousal and general
distress symptoms were not. Therefore, poor reward learning may be a consequence
of anhedonia rather than anxiety-related symptoms per se. Because some studies
used tasks that involved the potential for either punishment or reward on a given trial
(cf. reward only), discrepancies observed across studies may also reflect the inter-
active effect of stress in the presence of reward on learning.

3 Vulnerability and Amplifying Factors

3.1 Etiological Origins

Anxiety disorders appear to be characterized by deficits within each reward
processing phase, at least in part driven by anhedonia rather than anxious arousal/
threat sensitivity. Each of these processes is dynamically influenced by genes,
temperament, culture, and social learning histories that shape currently held beliefs
(e.g., perceived success of obtaining positive outcomes), values (e.g., outcome
importance), and goals (e.g., balance of rewards to punishments; see review by
Kujawa et al. 2020). To briefly expand, genetic susceptibility to heightened reactiv-
ity to both the positive and negative effects of environment possibly elevates the risk
for anhedonic processes (Belsky 2013). Likewise, prior learning histories involving
failed reward acquisition also contribute to the onset and maintenance of altered
reward processing (e.g., Richey et al. 2019). Additionally, certain temperaments
such as behavioral inhibition and activation (see review by Katz et al. 2020) and
personality factors like neuroticism are associated with blunted reward processing
(e.g., Bondy et al. 2021). That traits assumed to be parts of punishment/aversion
systems are associated with blunted reward processing (in addition to those arising
from the appetitive/approach system) could suggest a possible bimodal or interactive
pathway to anhedonia. Beyond general approach-avoidance tendencies, individual
and situation-specific reward-cost goals play a role in each phase of reward
processing (e.g., Gable and Impett 2012).

There are some differences in reward processing along development worth
noting. Specifically, SAD in adolescents is associated with greater reward sensitivity
(e.g., Guyer et al. 2012), whereas SAD in adults is associated with blunted reward
reactivity (e.g., Richey et al. 2017). This may reflect the consequences of repeated
failed attempts to obtain rewards throughout adolescence into adulthood (Richey
et al. 2019) or may be suggestive of an initial pattern of hypersensitivity that
diminishes over time from over-activation. Relatedly, anxiety disorders are charac-
terized by heightened chronic stress and stress reactivity, which may consequently
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increase anhedonia (Pizzagalli 2014), consistent with the robust body of evidence
showing anxiety disorders precede depression (e.g., Batterham et al. 2013). Finally,
avoidance of situations due to anxiety limits exposure to positive experiences and
reinforcers, possibly increasing both anxiety and hedonic atrophy (e.g., Winer et al.
2017).

3.2 Cognitive and Regulatory Anhedonia Amplifiers

Reward processing is also influenced by (1) cognitive processes that prioritize salient
cues (attentional bias), alter the meaning of attended to information (interpretation
bias), determine which information is encoded in memory and later retrieved
(memory bias), and impact ability to envision personal future events (episodic future
thinking), as well as (2) regulatory processes serving to up- or downregulate a given
experience (e.g., emotion suppression vs. expression, dampening vs. amplifying).
Together, these processes can shape how individuals experience positive emotions
and events. Individuals with both clinical and non-clinical levels of anxiety have
been shown to allocate attention away from rewards relative to threats (Winer and
Salem 2016), interpret positive events negatively (Alden et al. 2008), recall positive
memories as less positive (Glazier and Alden 2019), and rely on emotion regulation
strategies to suppress the experience or expression of positive emotions (Eisner et al.
2009) – all of which may interfere with reward processing. For example,
(a) diminished attentional allocation for reward cues may reduce their salience and
influence reward valuation processes (Winer and Salem 2016); (b) negative inter-
pretations of positive outcomes (e.g., Alden et al. 2008) could influence the predicted
magnitude and valence of potential rewards and responsiveness to rewards by
decreasing hedonic experiences and heightening aversive experiences;
(c) diminished memory for positive valence events could reduce reward learning
(e.g., outcomes were remembered as less positive than they were; Glazier and Alden
2019) which could in turn bias reinforcement learning and future reward valuation
processes; and (d) reduced ability to imagine future positive outcomes and their
hedonic impact (for a review see Miloyan et al. 2014) could decrease expected
reward prediction. Emotion regulation strategies can change the intensity of affective
experience (Sheppes et al. 2014). Therefore, positive emotion suppression (i.e.,
inhibiting outward expression; e.g., Kashdan and Breen 2008) and/or dampening
of positive experiences (i.e., minimizing; Eisner et al. 2009) may lead to diminished
responsiveness to reward cues and could interfere with reward learning and future
valuation. Whether directly modifying cognitive and regulatory processes could
augment reward processing in anxiety disorder samples is an open question for
future research.
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4 A Functional Account of How Anhedonia Could Impede
Recovery from Anxiety

Overcoming excessive, chronic, and impairing anxiety is hard work. Current
evidence-based therapy approaches require one to repeatedly confront and remain
in the presence of (rather than avoid) perceived threat while tolerating associated
aversive internal experiences in the service of facilitating new learning. Anhedonia is
proposed to be a key disruptor of these processes and therefore a barrier to recovery.
See Fig. 1.

4.1 Sacrificing Rewards Due to Costly Avoidance

The decision to engage with typically avoided threat-relevant contexts to achieve
desired outcomes is determined by the valuation of potential rewards alongside
threat-relevant costs. If anticipated rewards are perceived to be small, unlikely,
temporally distant (delayed), and/or too effortful (costly), the balance will be tipped
in favor of continued anxiety-related avoidance. Because anxiety disorders are
characterized by blunted reward valuation, under-valued rewards may be sacrificed
in favor of avoidance. Consistent with this perspective, individuals with elevated
anxiety (and those with anxiety disorders; Pittig et al. 2021) fail to reduce threat-
induced avoidance behavior that competes with potential reward acquisition (e.g.,
money, social approval; see review by Pittig et al. 2020). Reward-induced reduction
of avoidance does not appear to attenuate fear responses but does facilitate fear
extinction learning once the aversive outcome is no longer present (e.g., Pittig 2019),
suggesting that intact reward sensitivity may encourage people to tolerate aversive
experiences (Craske et al. 2008). Whether failure to reduce threat-related avoidance
behavior reflects a lower sensitivity for competing rewards, a higher sensitivity to

Confront perceived threat

Safety behaviors / 
avoidance

Tolerate aversive 
experiences

Process disconfirmatory
informa�on

Consolidate new learning

The Process of Recovering from Anxiety

Confront perceived threat

Reward valua�on

Safety behaviors / 
avoidance

Reward responsiveness

Threat reac�vity /           
Threat tolera�on

Reward responsiveness

Disconfirmatory 
informa�on

New learning prevented
Threat expectancy &        

Reward valua�on persist

How Anhedonia Could Impede Recovery from Anxiety

Reward valua�on

Reward responsivenessReward responsiveness

New learning prevented

Fig. 1 The process of recovering from anxiety through exposure-based approaches and how
anhedonia could interfere
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aversive outcomes, or some combination remains unknown. However, to the extent
that anhedonia diminishes one’s sensitivity to rewards, it would be expected that
anxious patients with co-occurring anhedonia would be especially likely to sacrifice
potential rewards in service of continued avoidance of perceived threats. Those
functional consequences could be reflected in avoidance of naturally occurring
reward opportunities when threat is present, failure to seek out or initiate treatment,
and/or reduced engagement in treatment activities that involve confronting threat-
relevant contexts. Research is needed to test those predictions.

4.2 Consequences of Diminished Responsiveness

Diminished anticipatory and/or consummatory reward responsiveness may disrupt
processes occurring before or during therapeutic exposures to threat that require the
individual to initiate approach toward and remain engaged with threat-relevant
contexts until new learning occurs. Reduced reward anticipation may lead the
individual to devote more resources toward averting potential aversive outcomes
(e.g., engaging in safety behaviors) rather than garnering positive ones, which may
limit their success in achieving desired outcomes (Taylor and Alden 2011). Dimin-
ished responsiveness to rewarding outcomes during or after an exposure may bias
outcome appraisals (i.e., reduced reward prediction error) and reduce the likelihood
(through blunted reinforcement learning and subsequent valuation) that the individ-
ual will engage with similar contexts again in the future. Additionally, anhedonia
may interrupt positively valenced subjective experiences following the omission of
expected negative outcomes. Violation of negative (threat) expectancies is theorized
as the core mechanism that facilitates response to exposure-based therapies (Craske
et al. 2008). Relief experienced following the omission or reduction of an anticipated
aversive outcome can be subjectively pleasurable and relies on the same mesolimbic
circuit involved in reward processing (Leknes et al. 2011). Anhedonia may therefore
blunt hedonic responses to either the presence of rewards and/or the absence of
threats, both of which would be expected to perpetuate future avoidance behavior
and prevent new threat-inconsistent learning.

4.3 Lessons from Positive Emotion Science

Positive affect is the subjective emotional experience that occurs in response to
anticipating and/or receiving rewards. Although not synonymous with anhedonia,
diminished PA represents its primary subjective experience. Research from
non-clinical samples demonstrates that positive emotions support many of the
processes believed to optimize responses to acute threat and promote new,
non-threat learning – the key drivers of successful response to exposure-based
treatments for anxiety. Individual differences in positive emotions as well as
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experimentally inducing positive emotions relative to neutral or negative emotions
(e.g., sadness): (1) downregulates the physiological sequelae of threat reactivity,
including speeding cardiovascular recovery following exposure to impending threat
(Fredrickson et al. 2000); (2) facilitates tolerance of aversive experiences (de Wied
and Verbaten 2001); (3) promotes adaptive coping strategies (e.g., positive
reappraisal) in stressful situations (Tugade and Fredrickson 2004; and (4) increases
awareness and assimilation of new information including widening attentional
scope, increasing cognitive flexibility, and promoting openness to new information
and patterns of information processing (see review by Fredrickson 2013). PA has
also been shown to facilitate mechanisms that support learning and memory, includ-
ing enhancing encoding, rehearsal, and retrieval (see review by Zbozinek and Craske
2017a). Finally, positive emotions can facilitate the initiation and maintenance of
new behavioral intentions. Experimental studies in non-clinical samples reveal that
PA experienced during a given activity induces approach motivation and effort for
that activity (see review by Van Cappellen et al. 2018). This effect may even
translate to supporting targeted longer-term behavior change (e.g., Cohn and
Fredrickson 2010). To the extent that anhedonia robs individuals of positive emo-
tional experiences, it would be expected to perpetuate heightened threat reactivity,
reduce tolerability of aversive experiences, inhibit assimilation of new, threat-
inconsistent information, and interfere with enduring behavior change directed
toward threat-opposing actions.

4.4 Anhedonia and Threat Reactivity in Analogue
and Clinical Samples

Studies using laboratory fear conditioning and extinction paradigms in healthy
samples – an experimental analogue of exposure therapy – suggest positive emotions
may inhibit the return of fear following extinction training (Zbozinek and Craske
2017b; Zbozinek et al. 2015). In a cross-sectional study, higher PA (but not negative
affect) before and after extinction was associated with less return of fear during
reacquisition as measured by skin conductance arousal and fear expectancy
(Zbozinek and Craske 2017b). Experimental evidence shows positive mood induc-
tion prior to extinction training can decrease the subsequent negative valence of
conditioned aversive stimuli and lessen the return of fear during reinstatement
1 week later (Zbozinek et al. 2015). A cross-sectional study of young adults found
anhedonia (but not general distress or fears) was associated with increased activity in
threat-related neural circuitry (e.g., amygdala, anterior insula) in response to an
extinguished threat stimulus (Young et al. 2021). Those findings suggest a persis-
tence of inflated threat reactivity when danger is no longer present – converging with
prior studies linking positive emotions and extinction learning in healthy subjects. In
a sample of adults with SAD and those without (Taylor et al. 2020b), higher PA
significantly predicted lower anticipatory anxiety and less anxiety-related behavior

210 C. T. Taylor et al.



(markers of diminished threat reactivity) in response to a social stressor, even
beyond level of negative affect. In summary, emerging evidence from fear condi-
tioning paradigms and anxiety disorder samples supports an association between
anhedonia (including diminished PA) and both inflated threat reactivity and
impaired non-threat learning. Although these studies cannot speak to the mechanism
underlying the anhedonia-threat reactivity link (e.g., cognitive flexibility, openness
to new information, fear tolerance), they suggest anhedonia may perpetuate anxiety
and impede extinction learning.

5 Treatment Implications

5.1 Anhedonia as a Predictor of Treatment Response

To the extent that anhedonia perpetuates avoidance in the face of rewards, exagger-
ates threat reactivity, inhibits threat-inconsistent behavior change, and/or interferes
new learning, it would be expected to predict response to contemporary exposure-
based treatments for anxiety. Several studies support this prediction. In a sample of
patients with PD or GAD receiving exposure-based cognitive behavioral therapy
(CBT), higher pre-treatment levels of trait positive emotionality predicted superior
treatment response (i.e., greater reduction in anxiety symptoms and fewer symptoms
post-treatment), even when accounting for baseline depression, neuroticism, or
disorder-specific symptom severity (Taylor et al. 2017a). Responder status was
greater in participants who scored above the normative sample mean on positive
emotionality vs. those who scored below (71% vs. 40%). Similarly, higher trait
levels of self-reported reward responsiveness in youths (ages 7–17) completing CBT
for anxiety predicted lower post-treatment anxiety and depression symptoms,
improved functioning, and responder status (Norris et al. 2021). Younger (but not
older) youth with higher reward sensitivity completed more exposure exercises,
suggesting a greater willingness to confront threat-related contexts as part of treat-
ment. One study, however, did not find evidence that baseline levels of PA predicted
response to CBT or acceptance and commitment therapy for SAD (Sewart et al.
2019).

Initial evidence suggests neural markers of reward processing predict exposure
therapy success. In a sample of youths (ages 9–14) receiving CBT for an anxiety
disorder, treatment responders displayed greater pre-treatment striatal activation
(encompassing the bilateral subgenual anterior cingulate cortex extending into the
nucleus accumbens) to monetary rewards vs. losses relative to non-responders
(Sequeira et al. 2021). In a sample of adults diagnosed with spider phobia, superior
response to exposure therapy was predicted by higher neural activation in the
ventrolateral prefrontal cortex during reward anticipation – a region involved in
attentional allocation toward reward cues and goal-directed behavior that is posi-
tively associated with reward sensitivity (Papalini et al. 2019). Yet, hypothesized
activation differences in mesolimbic brain regions involved in reward anticipation
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and outcome processing were not predictive of outcome. In contrast to the hypoth-
esis that anhedonia predicts worse treatment outcomes, one study in adults receiving
CBT for anxiety revealed that better treatment response was predicted by blunted
reward responsiveness as measured using the reward positivity (RewP) event-related
potential component (Burkhouse et al. 2016). Some evidence therefore suggests that
anhedonia may interfere with treatment response, yet other studies did not find it to
be predictive of response or to predict better response. Given the heterogeneity of
samples, assessments, and treatment approaches, more work is needed to reconcile
those outcomes. It also suggests that personalized approaches to treatment are likely
needed based on an idiographic understanding of anhedonia across its different
component processes.

Studies examining anhedonia as a predictor of pharmacotherapy response for
anxiety are sparse and were conducted in combined anxiety and depressive disorder
samples – often collapsing outcomes across psychosocial and pharmacological
interventions. Results are mixed and generally consistent with findings observed
for prediction of exposure-based psychotherapy outcomes; for example, higher
pre-treatment positive affect predicted superior response in adolescents receiving
CBT, selective serotonin reuptake inhibitors (SSRIs), or their combination (Forbes
et al. 2012), whereas reduced reward responsiveness (RewP) in adults predicted a
greater reduction in depressive (but not anxiety) symptoms following SSRIs
(Burkhouse et al. 2018). It remains to be established, however, whether anhedonia
predicts recovery to pharmacotherapy for anxiety disorders specifically.

5.2 Anhedonia as a Treatment Target to Improve Outcomes
for Anxiety

Extant literature suggests directly targeting anhedonia may improve response to
traditional exposure-based therapies for anxiety. Emerging behavioral treatments
focused on transdiagnostic deficits in PA and reward processing across the anxiety
and mood disorders have shown promise in improving positive emotions to levels
beyond that which is typically achieved with established negative valence treatments
(Craske et al. 2019; Taylor et al. 2017b) as well as strengthening functional con-
nectivity in reward processing brain regions (Kryza-Lacombe et al. 2021; see chapter
“Psychological Treatments for Anhedonia” of this Book for a review of anhedonia-
targeted interventions). These interventions use cognitive and behavioral strategies
to increase exposure and responsiveness to rewarding experiences, for example,
attending to positive aspects of events (including events perceived to be neutral or
negative), savoring, gratitude, and engaging in kind or generous acts. Pharmaco-
therapies that engage neural systems believed to underlie anhedonia (e.g., enhancing
dopamine signaling) have also shown promise in improving neural responsiveness to
reward (in depression; Admon et al. 2017) and enhancing fear extinction learning
(Esser et al. 2021). It remains to be established, however, whether and how these
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psychosocial or pharmacological treatments improve response to exposure-based
therapies for anxiety disorders specifically. It is also unknown which reward
processing components are most critical to target in facilitating treatment response,
and which specific treatment activities are most efficacious in targeting those
deficits. For example, some strategies may enhance reward outcome expectancies
(e.g., visualizing one’s best possible future; Taylor et al. 2017b, or episodic future
thinking; Hallford et al. 2020), whereas others may potentiate reward responsiveness
and valuation (e.g., reminiscing about positive memories; Speer et al. 2014). Deter-
mining the optimal timing and dose of anhedonia-targeted interventions in the
context of anxiety recovery will also be important (e.g., directly within the context
of exposure exercises vs. sequencing treatments). Aside from facilitating anxiety
reduction in therapy, targeting anhedonia may improve other outcomes governed by
the positive valence system (e.g., social functioning; Taylor et al. 2020a; psycho-
logical well-being; Das et al. 2020) that show modest response to first-line
approaches (Hofmann et al. 2014).

6 Concluding Remarks

Once considered to be a symptom that distinguished the anxiety disorders from
depression, anhedonia is now recognized as a prominent feature of many individuals
meeting diagnostic criteria for a principal anxiety disorder. Evidence across neural,
behavioral, and self-report units of analysis points to deficits in multiple domains of
reward processing, including valuation, responsiveness, and learning. This literature,
however, is relatively nascent. Some reward processing domains (e.g., effort) have
not been examined in anxiety disorder samples, and few attempts have been made to
untangle the relative influence of anhedonia vs. anxious arousal/threat sensitivity to
observed reward processing deficits. It remains an open question, therefore, to what
extent such deficits are the result of low reward sensitivity, heightened threat
sensitivity, or both. This issue is especially relevant for anxiety disorders wherein
reward processing in real life often occurs against the backdrop of heightened
sensitivity to aversive outcomes. Given heterogeneity within and across the anxiety
disorders, it is likely that anhedonia varies considerably across individuals and may
characterize a meaningful subtype within the overarching class of anxiety disorders
(e.g., Tung and Brown 2020). Although this chapter focused on anhedonia as a
maintenance factor in anxiety, it is also possible that anhedonia presages anxiety
onset – a question ripe for empirical inquiry. To the extent that it is present,
anhedonia may prevent anxious individuals from achieving optimal outcomes
through several mechanisms, including perpetuating costly avoidance, elevating
threat reactivity, diminishing tolerance of aversive experiences, and impairing new
learning. Directly targeting anhedonia in anxiety disorder treatment may therefore
boost response to first-line exposure-based treatments. Exactly when and how best to
do so remains an important unanswered question. We hope this chapter will encour-
age researchers to address this and other related questions.
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