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Abstract Over the last several decades, there has been increasing interest in the
role that anhedonia plays in various psychopathologies, ranging from mood
disorders, to eating disorders, to psychotic disorders. The term ‘anhedonia’ (which
simply means, without pleasure) has been used to describe a wide range of
constructs, affective experiences, and events. Given the breadth of the term, it is
likely thatdifferentaspects of anhedoniamay be related to different psychopathologies
in various ways. This review discusses how the literature has parsed anhedonia and
how the various components and facets of anhedonia may relate to various psycho-
pathological constructs. In addition, this review takes concepts and theories from
the broad affective science literature and identifies additional components of
anhedonia that may be critical to the field’s understanding of the construct. Given
the importance that anhedonia plays in a multitude of psychopathological constructs,
a careful analysis of the various components and facets of anhedonia may provide a
conceptual framework for research in this area.
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CPA Consummatory positive affect

DSM-5  Diagnostic and Statistical Manual of Mental Disorders, Fifth Edition
EEG Electroencephalogram

HIV Human immunodeficiency virus

HSDD  Hypoactive sexual desire disorder

MDD Major depressive disorder

PTSD Post-traumatic stress disorder

RDoC  Research Domain Criteria

SUD Substance use disorder

1.1 Introduction

Anhedonia, which can broadly be defined as a diminished capacity to experience
pleasure, is a construct associated with various psychiatric disorders. The impor-
tance of anhedonia in psychopathology (and hedonic capacity more generally) is
further supported by its inclusion as a key domain in the Research Domain Criteria
(RDoC), a new conceptual framework for psychopathology research recently
launched by the United States’ National Institute of Mental Health that focuses on
transdiagnostic domains, rather than disorders.

Despite its importance, the scientific and clinical literature uses the term anhedo-
nia in different ways and within different contexts to describe a broad range of
emotional experiences. Given the breadth of the term, it is likely that various aspects
of anhedonia relate to different psychopathologies differently.

The thesis of this review is therefore that the construct of anhedonia is more
nuanced than what is often described in the literature, and divisible facets of it are
often obscured. First, we will review different ways that anhedonia has been (or could
be) parsed. Second, we will discuss how these separable facets relate to different psy-
chopathologies. Of note is that in order to focus this review and to not overlap with
other chapters in this volume, the present review will discuss hedonic experience and
expression, rather than the cognitive aspects of hedonic capacity (e.g., evaluation of
reward value, affective forecasting, reward learning, and reward prediction error).

1.2 A Review of the Various Facets of Anhedonia

1.2.1 Role of Anhedonia in the Time Course
of Reward Processing

1.2.1.1 Anticipatory vs. Consummatory Positive Affect

Some researchers use anhedonia to refer to deficits in the affective response to a
rewarding or pleasurable stimulus. However, there are two components to the
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positive affect experienced in rewarding situations — anticipatory positive affect
(APA) and consummatory positive affect (CPA). The difference between APA and
CPA is temporal. APA is the excitement felt as the animal waits for the receipt of a
reward, and CPA is the enjoyment felt after receipt of a reward. APA and CPA are
also linked to different behavioral and motivational outcomes — with the former
linked to motivation and goal-directed behavior and CPA linked to satiation at the
attainment of a goal [1]. Berridge and Robinson [2] describe these constructs as
‘wanting’ and ‘liking’, respectively.

Although APA precedes CPA for a single rewarding stimulus, there is actually a
bidirectional relationship between the two. On the one hand, animals experience
APA as they await a reward and CPA after they receive it. On the other hand, animals
only experience APA once they have experienced CPA in response to a novel
stimulus and learned to associate positive affect with that stimulus [3—-5]. That is,
most of the time, an animal can only want something that it has previously liked.
Additionally, studies have shown that the more one looks forward to a reward, the
more one enjoys it when they get it [6, 7].

Neurobiological studies also support the distinction between anticipatory and
consummatory positive affect. Animal models of reward processing have demon-
strated that there are separable neural pathways associated with CPA and APA
[2, 8]. Functional neuroimaging studies of humans have also supported this dis-
tinction. For example, Knutson et al. [9] observed activation in the nucleus accum-
bens while individuals anticipated reward, but this activation subsided during the
delivery of rewards. On the other hand, the ventromedial frontal cortex appeared to
be more involved during the experience of consummatory affect (see [10] for
review).

Given the distinction between APA and CPA, it is important to consider that
anhedonia may represent a deficit in anticipatory positive affect, consummatory
positive affect, or both. That is, individuals with anhedonia may not anticipate that
rewards will be pleasurable, not react with joy and/or satisfaction when they receive
them, or both.

1.2.1.2 Distal vs. Proximal Reward

While deficits in APA and CPA are critical facets of the broad construct of anhedonia,
there are other temporal demarcations that could be made within APA and CPA as
well. First, it is possible that anhedonia may manifest as a deficit in anticipatory
pleasure for more distal rewards (e.g., a reward occurring in several months), while
anticipatory pleasure for proximal rewards (e.g., a reward occurring in several
minutes) is relatively intact (see [11] for related work). For example, an individual
may not look forward to receiving a university degree or work-related promotion,
but still look forward to a movie that is about to start.

Second, after the reward is received (i.e., within the CPA phase), anhedonia may
manifest as a more rapid decrease in consummatory pleasure. That is, the hedonic
impact of a stimulus, and the amount of consummatory positive affect that it gener-
ates, might fade more quickly in certain individuals or in certain psychopathologies.
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This deficit in the time course of the hedonic response may or may not also relate to
the “peak” affective response experienced by the individual [12].

Thus, anhedonia can reflect the length of time a stimulus generates anticipatory
processes, consummatory processes, or both. From this discussion, we see that it is
also possible to describe anhedonia as a ‘narrowing of the time window’ during
which APA and CPA are experienced surrounding the receipt of reward.

1.2.2 Loss of Interest vs. Loss of Pleasure

Anhedonia, along with persistent depressed mood, is one of the cardinal symptoms
of major depressive disorder according to the Diagnostic and Statistical Manual of
Mental Disorders, Fifth Edition (DSM-5) [13]. However, even within the context
of one disorder, there are two definitions of anhedonia. According to the DSM-5,
an individual is experiencing anhedonia if he/she reports deriving less pleasure
from daily activities than usual or if he/she reports feeling less interested in those
daily activities. While “loss of interest” and “loss of pleasure” are considered anhe-
donia, it is not clear whether they are equivalent.

Animal models illustrate a behavioral distinction between loss of interest and
loss of pleasure. In rats, ‘loss of interest’ is often operationalized as reduced
exploratory behavior in novel environments such as the classic open field tests [14,
15]. This pattern of behavior is often conceptualized as a loss of incentive motivation
[16]. On the other hand, ‘loss of pleasure’ is operationalized as a reduction in
responsiveness to previously rewarding stimuli (e.g., decreased preference for and
consumption of sucrose [17]).

In animal models of depression, both of these behaviors are conceptualized as
anhedonia and, indeed, both are consequences to exposure to chronic stress [18]
and improve with the administration of antidepressant medications [19]. However,
a factor analysis of these putative animal indices of depression indicates that
exploratory behavior and sucrose consumption load onto separate factors [20].
Given that separable behaviors are observed in animal models of depression, it is
unclear whether the construct of “anhedonia” should apply to both loss of interest
and loss of pleasure.

In humans, self-reports of loss of interest and loss of pleasure have been shown to
be correlated but separable constructs [21]. This distinction is supported by epidemio-
logical, neuroimaging and psychopharmacological data as well. For example, although
the symptoms of loss of pleasure and loss of interest tend to cluster together in clinical
populations, not every patient with major depression experiences both symptoms, and
they correlate differently with other symptoms of depression [22]. Dysfunction in the
mesocorticolimbic dopaminergic pathway has been linked to both symptoms,
although different structures within the pathway have been implicated in loss of
pleasure (nucleus accumbens; see [23] for review) and loss of interest (prefrontal cor-
tex; [24]). Finally, pharmacological studies examining the effects of non-serotonergic
antidepressants on treatment-resistant symptoms (among them loss of interest and
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loss of pleasure) have found that different classes of noradrenergic and dopaminergic
drugs are more effective at treating loss of interest and loss of pleasure [25].

1.2.3 Anhedonia as Flat Affect

Anhedonia has also been used to describe flattened affect across multiple emotions
and valences. That is, rather than experiencing a diminished capacity to experience
pleasure, some scientists and clinicians use the term anhedonia to mean reduced
affect across numerous emotional dimensions (e.g., reduced happiness, reduced
sadness, reduced anger, etc.) This phenomenon, also known as ‘restricted range of
affect’ or ‘emotional numbing’, is associated with psychopathologies such as post-
traumatic stress disorder (PTSD).

Supporting this definition, factor analytic research in traumatized populations
has shown that loss of interest/pleasure and emotional numbing load onto the same
latent factor [26-28]. As discussed below, it is possible that this association between
symptoms might contribute to the high rates of comorbidity between post-traumatic
stress disorder and major depressive disorder [29] — if the two symptoms are in fact
part of the same construct rather than two separate ones.

1.2.4 Role of the Stimulus in Anhedonia

A final consideration in our discussion of anhedonia concerns the quality (or category)
of the stimulus that elicits the anhedonia. Anhedonia can refer to decreased ability to
experience pleasure to all (or at least multiple) positive stimuli, or it can refer to a spe-
cific stimulus. Thus, individuals can experience less pleasure in response to a particular
stimulus, while responses to other stimuli remain intact. In the present review, we con-
sider three types of stimuli — social stimuli, sensory stimuli, and drug/substances.

1.2.4.1 Social Anhedonia

Most individuals derive pleasure from their social interactions with others, such as
conversing, sharing experiences, doing activities together, expressing their feelings,
loving, and even competing with other people. Social anhedonia, therefore, involves
deriving significantly less or even no pleasure from these social situations.

1.2.4.2 Sensory Anhedonia

Individuals also derive pleasure from various sensory or physical stimuli (i.e., stim-
uli affecting any of the five senses). Those who experience this type of anhedonia



8 S.A. Shankman et al.

(often labeled “physical anhedonia”) [30] derive less pleasure from physical
sensations than those who do not experience physical anhedonia. Although physical
anhedonia refers to decreased pleasure for all sensory stimuli, such as smells,
sounds, touch, movement, and temperature, two of the physical stimuli most
commonly studied in the context of are sexual and gustatory stimuli. Sexual
anhedonia, though often associated with major depression, has also been examined
in the context of sexual dysfunction. As mentioned earlier, gustatory anhedonia is
often used in animal models of anhedonia.

1.2.4.3 Anhedonia and Drug Use

Anhedonia can be associated with several aspects of drug use. Several hedonic theo-
ries of addiction posit that drugs act on the mesocorticolimbic dopamine systems,
which mediate the intense feelings of pleasure when addictive drugs are administered
and the anhedonia during withdrawal [31, 32]. Additionally, it is possible that physi-
ological and psychological tolerance to addictive drugs are related to anhedonia — that
is, when taken regularly, the same amount of a particular addictive drug induces less
pleasure than it did when the individual first began taking the drug [33].

1.2.5 Summary

In the previous section, we outlined several instances in which the term anhedonia
is used to describe a constellation of clinical symptoms including: deficits in the
temporal experience of reward, restricted range of affect, loss of interest, loss of
pleasure, and anhedonia across a wide range of pleasurable stimuli. This array of
deficits may play different roles in various psychopathologies. In the next section,
we review the role that these different facets of anhedonia may play in various
psychopathological constructs. Of note is that many of the disorders reviewed in
this chapter are discussed in more detail in other chapters in this volume. The pres-
ent chapter therefore focuses on how the different components of and definitions of
anhedonia relate to each disorder rather than being an exhaustive review of the role
of anhedonia in those disorders.

1.3 Role of Anhedonia in Various Psychopathologies

1.3.1 Anhedonia and Major Depression

Although anhedonia is a feature of many clinical syndromes, major depression is per-
haps its archetypal disorder. As mentioned earlier, loss of interest or pleasure is one of
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the two symptoms required by the DSM-5 for a diagnosis of MDD, and approximately
70 % of individuals with the disorder experience anhedonia [13, 34].

1.3.1.1 MDD and Deficits in Reward Processing

A large literature indicates that disturbed reward processing is a prominent, perhaps
central, feature of depression [35]. Theoretical models dating back to Donald Klein’s
work have posited that deficits in anticipatory reward processing are most relevant to
depression [1, 36] and behavioral, neurobiological, and physiological evidence gener-
ally supports this thesis. For instance, Sherdell, Waugh, and Gotlib [37] found that
reduced anticipatory, but not consummatory, positive affect predicted lower motivation
to expend effort to obtain reward among individuals with MDD. Many studies have
implicated the mesolimbic dopamine system in depression (see [38] for a review),
which is primarily involved in prediction of and motivation for future rewards. Several
studies have also found that frontal electroencephalogram (EEG) asymmetry, a psycho-
physiological index of reward processing, is altered among depressed individuals during
anticipation of monetary reward [39, 40], but not during reward consumption [41].

However, some depressed individuals — for instance, those with melancholic
depression — may experience altered consummatory as well as anticipatory reward
processing. Klein wrote that these individuals “enjoy nothing and their mood cannot
be improved by positive rewards” [36, p. 4], and a DSM-5 criterion for melancholic
depression is lack of mood reactivity to positive stimuli [13]. Consistent with this
conceptualization, melancholic depressed individuals show an abnormal posterior
EEG asymmetry during consummatory reward processing, whereas their non-
melancholic counterparts do not [40]. Thus, deficits in anticipatory reward process-
ing seems to be a feature common to most depressed individuals, and a smaller
subset of these individuals also show deficits in consummatory reward processing.

As discussed above, another aspect of reward processing is the distinction
between temporally proximal and distal rewards. Healthy individuals typically
ascribe more value to immediately available rewards than to future rewards of equal
or even greater value, a phenomenon labeled delay discounting. Lempert and
Pizzagalli [42] reported that this temporal gradient was reduced among anhedonic
individuals — that is, these individuals were more apt to choose future rewards of
greater value than current rewards of lesser value. The authors speculate that this
reflected a reduced responsiveness to immediate reward associated with anhedonia.
Although preferring a future of greater value over a lesser current reward is techni-
cally more ‘rational’, it is notable that this pattern of reduced delay discounting is
predictive of suicide attempt lethality among depressed individuals [43].

1.3.1.2 Affective Flattening and Major Depression

The diminished interest and pleasure observed in individuals with depression may merely
be part of a broad pattern of affective blunting of which diminished interest/pleasure
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are merely components. That is, depression may be associated with reduced affective
responding for a broad array of emotions and not just positive. Studies examining
this have been mixed. While some laboratory studies have found that MDD is char-
acterized by blunted emotional responses to both pleasant and unpleasant events (a
pattern referred to as emotion context insensitivity) [44, 45], other conflicting results
have been reported. In one study, depressed participants reported less happiness
than controls in response to positively-valenced pictures, but comparable levels of
sadness in response to negative pictures, and greater sadness than controls in
response to the positive pictures (inconsistent with affective flattening) [46].
Similarly, whereas affective blunting would predict low sensitivity to reward and
punishment, depressed individuals actually show enhanced punishment sensitivity
in several studies (reviewed in [35]). Another study directly addressed the relation-
ship between anhedonia and blunted affect among depressed participants and
found that anhedonia and affective flattening were orthogonal constructs [47]. Thus,
while studies have consistently found that depression is associated with reduced
responding to positive stimuli, it is unclear whether it is also associated with
reduced to negative stimuli — a pattern possibly due to differences in methodology
and paradigms [48].

1.3.1.3 The Role of the Stimulus in Depressive Anhedonia

A final question concerns whether anhedonia in depression is circumscribed to loss
of pleasure in specific classes of stimuli, or whether anhedonic depressed individu-
als experience a broad loss of pleasure in most or all stimuli. An early study suggests
that the latter is the case — Fawcett and colleagues [49] found that anhedonic
depressed individuals reported loss of pleasure in all areas assessed, including food,
sex, social interaction, and work. Consistent with this, depressed individuals
experiencing anhedonia are more likely to experience both social withdrawal and
appetite loss than depressed individuals without anhedonia, suggesting that
anhedonia extends to both physical and social stimuli [34].

However, these findings are qualified by two points. First, although it does appear
that depressed individuals may experience loss of pleasure in a variety of domains;
this is not the same as saying that all anhedonic individuals lack pleasure in all
domains. At the individual level, some may experience a generalized loss of plea-
sure; some may have diminished pleasure in some domains (e.g., physical stimuli)
and intact pleasure in others (e.g., social contact); while others show the opposite
pattern (e.g., diminished social pleasure with intact physical pleasure) [50, 51]. In
other words, individual depressed persons may experience either broad or circum-
scribed anhedonia, but a given depressed individual is just as likely to lose pleasure
in physical, social, or intellectual stimuli.

A second caveat is that while studies investigating specific aspects of anhedonia
have generally agreed that both physical and social pleasure may be impaired
during depressive episodes, their long-term course may be different. For instance, a
20-year longitudinal study found that physical anhedonia in depression is stable
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and trait-like, associated with depression severity, and predictive of psychosocial
functioning [52]. In contrast, another longitudinal study found that currently
depressed individuals experienced higher levels of social anhedonia than healthy
controls, but that social anhedonia declined over a l-year follow-up period as
participants recovered from depression [53].

1.3.1.4 Can Anhedonia Improve the Classification of Depression?

As we have seen, deconstructing the broad construct of anhedonia into more spe-
cific facets can yield greater insight into depression. The reverse may also be true.
Depression is a heterogeneous disorder, and presence or absence of anhedonia is a
factor that may help parse this heterogeneity. That is, depressed individuals with
and without anhedonia differ on a number of clinical variables, suggesting that
anhedonic and non-anhedonic depression may be separate syndromes. For instance,
individuals with anhedonia are more likely to experience psychomotor retardation,
diurnal variation in mood, and brooding (as well as social withdrawal and appetite
loss, as mentioned above) [34, 54], and tend to have poorer long-term outcome [55,
56]. Interestingly, anhedonia is not associated with overall depression severity [57],
and is associated with lower rates of other symptoms, such as suicidality [34]. This
suggests that anhedonia is not merely a marker of more severe depression, but
instead may be associated with a qualitatively different constellation of symptoms.

The idea that anhedonic and non-anhedonic depression are separable syndromes
is further supported by their associations with dimensions of personality. Although
both types are associated with high neuroticism as compared to healthy individuals,
anhedonia is uniquely associated with lower extraversion than controls, as well as
lower neuroticism than those with non-anhedonic depression [49, 58]. Indeed, evi-
dence reviewed extensively by Clark and Watson [59] suggests that anhedonic
depression is a syndrome or dimension separate from non-anhedonic depression,
while the latter is not separable from the general distress seen in anxiety disorders.
In other words, while anhedonic depression may be a valid syndrome, non-
anhedonic depression may have more in common with traditional anxiety disorders
than anhedonic depression.

The DSM-5 “melancholic features” specifier is somewhat similar to the concept
of anhedonic depression [13]. However, unlike anhedonic depression, depression
with melancholic features is a polythetic construct, and anhedonia per se is not
sufficient (and perhaps, not even necessary) for the specifier. As such, many
non-melancholic depressed individuals also demonstrate anhedonia or deficits in
reward processing [52]. Multivariate genetic evidence suggests that (perhaps in con-
trast to anhedonic depression), melancholia may simply be a quantitatively more
severe form of depression, rather than a qualitatively distinct syndrome [60]. Finally,
although there is some evidence for the validity of melancholia [50], others have
questioned its validity (at least in its current form) [61]. Future research should
examine whether an anhedonic subtype of depression has greater validity and utility
than the melancholic subtype.
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1.3.2 Anhedonia and Anxiety Disorders

Compared to the large literature investigating anhedonia in depressive disorders,
relatively less is known about the role of anhedonia in the anxiety disorders. This is
likely due to the widely held belief that although both depression and anxiety are
characterized by increased negative affect, anhedonia is thought to be a symptom
that distinguishes depression from anxiety [59, 62]. However, studies have exam-
ined hedonic deficits in social anxiety and post-traumatic stress disorder (PTSD),
and some work has investigated the relationship between worry and reduced positive
affect. With many of these studies, however, given the sizeable overlap between
depression and anxiety [59], it is unclear whether the effects are due to comorbid
depression or the anxiety disorder.

1.3.2.1 Anhedonia in Social Anxiety

In studies of social anxiety, anhedonia is most often characterized as a reduction in
positive affect. Additionally, to our knowledge, studies of anhedonia in social phobia
have not examined the specific facets/conceptualizations of anhedonia espoused in
this chapter, but rather look at anhedonia as a unitary construct (although see [63] for
a discussion of how loss of interest/curiosity is different from loss pleasure in social
anxiety). Overall, the symptom profile of social anxiety is similar to that of depression
as it is also associated with low levels of positive affect and high levels of negative
affect [64]. However, depression is more strongly associated with low positive affect
than social phobia [65]. Additionally, although socially anxious individuals generally
exhibit more depressive symptoms than those who are not, the presence of anhedonia
in this population is not completely attributable to depressive symptoms [66].

1.3.2.2 Anhedonia and Post-Traumatic Stress Disorder

The majority of studies examining anhedonia in post-traumatic stress disorder
(PTSD) have focused on the presence of emotional numbing. Emotional numbing is
characterized by reduced interest and/or pleasure in previously enjoyed activities, a
restricted range of emotional expressiveness, and a detachment from others [13, 67].
The presence of emotional numbing in some individuals with PTSD may contribute
to the high rate of comorbidity between PTSD and depression [29]. This symptom
cluster, however, is broader than just reduced positive affective experience and
reflects a reduction of affective experience across different emotions. Factor analytic
studies have also shown that numbing and related symptoms are separable from other
symptoms of PTSD and have separate correlates [26, 28]. Emotional numbing is
further delineated from anhedonia as it is associated with an increased likelihood of
a comorbid anxiety disorder (and to a lesser extent a psychotic disorder), whereas
anhedonia has been associated with comorbid major depressive disorder [27].
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1.3.2.3 Worry and Anhedonia

Worry (i.e., a repetitive thought or series of thoughts related to potential negative
future outcomes) is a core symptom of nearly every anxiety disorder. Although the
content of these thoughts generally varies by disorder and feared stimuli, worry is a
pervasive pattern of thinking that is often associated with increased negative affect
and negative mood states [68]. Repetitive thinking of any form (whether it is antici-
patory worry or rumination on past events) is known to maximize cognitive
resources, which could lead to a restricted range of expressed emotion and reduced
ability to experience positive affect as well. Consistent with this hypothesis, studies
have shown that both rumination and worry, independent of one another, have been
associated with decreases in positive affect [69].

In sum, hedonic deficits have been found in social anxiety disorder and post-traumatic
stress disorder (and worry more broadly), but much less is known about these deficits in
other anxiety disorders, specifically, obsessive-compulsive disorder, panic disorder
(although see [40]), and specific phobias. Future research examining distinctive and/or
overlapping features of anhedonia that may be present in anxious disorders is needed in
order to establish a more complete clinical picture of this class of disorders.

1.3.3 Anhedonia and Substance Use Disorders

Research indicates that anhedonia is a common feature in patients with substance
use disorders (SUD) [70, 71]. Even when controlling for overall depressive symp-
toms, abstinent substance users display high levels of anhedonia during acute and
chronic withdrawal periods [72, 73]. Moreover, recent evidence suggests that anhe-
donia may actually precede substance use initiation, as drug-naive individuals with
elevated levels of baseline anhedonia report greater subjective “highs” during acute
intoxication. Baseline anhedonia may also be a risk factor for the development of
SUDs, as anhedonic individuals are more vulnerable to SUD onset [74, 75].
However, similar to its presentation in other psychiatric disorders, there are impor-
tant nuances to the presentation of anhedonia in those with SUDs.

1.3.3.1 APA and CPA Dysfunction in Substance Use

SUDs are characterized by dysfunctional APA (i.e., wanting) and CPA (i.e., liking).
Regarding APA, one key feature of substance dependence is craving — a strong
desire or urge to ingest drugs. Substance users display preoccupation with drug
attainment and compulsive drug seeking behaviors (and given its importance, crav-
ing was recently added to the criteria for substance use disorder in DSM5 [13]).
Although reward anticipation is often conceptualized as a positive affective
experience (i.e., anticipatory positive affect), in individuals with SUDs, craving and
wanting are marked by high levels of anxiety and distress, coupled with exacerbated
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biological stress reactivity [76]. In sum, people with SUDs experience high levels of
wanting without anticipatory pleasure.

Once the drug is obtained, substance-dependent individuals report diminished CPA,
which underlies the phenomenon of ‘“chasing the first high.” A large body of
research suggests that diminished CPA is a function of physical tolerance, such that
chronic drug administration results in adaptive changes in the central nervous system,
including altered dopaminergic and serotonergic neurotransmission, which modifies
the drug’s psychophysiological effects over time [77, 78]. It is likely that these
neuroadaptive changes result in a dampened hedonic “peak” as well as a more rapid
decrease in consummatory pleasure over time. Thus, in response to drug administra-
tion, the addicted individual experiences only a small spike of hedonic pleasure that
quickly dissipates as compensatory processes become more efficient at returning the
body to homeostasis [79]. There is also some evidence to suggest that compensatory
processes may even undershoot baseline functioning, producing a state of dysphoria,
which serves to re-elicit cravings and compulsive drug seeking behaviors.

1.3.3.2 Delayed Reward Discounting in SUDs

Similar to major depression, delayed reward discounting is an additional anhedonic
feature of SUDs. However, unlike individuals with major depression, who show
reduced delayed reward discounting, individuals with SUDs exhibit enhanced
reward discounting. That is, they display a deficit in appropriately guiding goal-
directed behavior towards distal, relative to proximal, rewards [80, 81]. Specifically,
drug dependent individuals will often select the proximal reward of drug intoxica-
tion over a variety of adaptive behaviors that would lead to deferred rewards that are
actually more beneficial to them in the long run. A common example is seen in
injection drug users who share hypodermic needles to achieve immediate drug
intoxication instead of postponing drug use until the needles can be cleaned or
replaced. This more adaptive behavior, which would still allow them to get high but
would of course reduce their risk for contracting blood-borne illnesses like Human
Immunodeficiency Virus (HIV). Broadly speaking, the desire/anticipation for drug
intoxication is heightened, and possibly prolonged, yet the interest in long-term
legal, financial, and interpersonal rewards is significantly reduced.

1.3.3.3 Generalization of Anhedonia to Other Stimuli

Data also suggest that over time, substance users experience diminished sensitivity
to natural rewards, including food and sexual activity [82, 83]. This broadening of
stimuli is thought to be the result of dysregulated hedonic homeostatic balance or a
“set-point shift” in hedonic thresholds [32]. As was previously mentioned, repeated
and prolonged substance abuse has been shown to change the functioning of reward
system neurocircuitry. These changes not only affect the way the body responds to
acute drug administration, but also the way all rewards are processed. Over time,
substance users require higher stimulation to reach previously achieved levels of
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hedonic pleasure. In other words, it is as if individuals with SUDs develop tolerance
to natural rewards, in addition to addictive drugs. Together, these separate, yet
overlapping, aspects of anhedonia serve to maintain drug taking behaviors and
significantly contribute to the pathophysiology of SUDs.

1.3.4 The Role of Anhedonia in Eating Disorders

Eating disorders (anorexia nervosa [AN], bulimia nervosa [BN] and binge eating
disorder [BED]), are increasingly pervasive disorders with high rates of comorbid
depression and anxiety [84]. Recently, the role of anhedonia in eating disorders has
become a topic of growing interest. However, as with the other disorders reviewed
thus far, there seems to be a difference in how anhedonia and hedonic responses
manifest in different eating disorders [85].

1.3.4.1 Anhedonia and Anorexia Nervosa

Anhedonia in the context of AN is often described as both a lack of desire for food
and as a lack of pleasure received from food (i.e., APA and CPA). Indeed, compared
to controls, studies have shown that individuals with AN report less desire and plea-
sure for food when presented with food either visually or olfactorily [86] — an effect
that remains, even after controlling for depressive symptoms [87]. Some studies
have also suggested that the observed anhedonia towards food in anorexia actually
reflects a fear of weight gain towards the food and not a reduced experience of plea-
sure from the food [88].

Pleasure from food, however, is different from fullness/satiety, as individuals
with AN report higher fullness ratings compared to controls (even after a return to
normal weight), a finding which may reflect a cognitive distortion or lack of intero-
ceptive awareness [89, 90]. It is also noteworthy that these effects may be specific
to food, as some studies have reported that AN individuals rate non-food, but posi-
tive stimuli comparable to controls [87].

Neurobiological studies also support APA and CPA deficits to food in individuals
with AN. Several studies have reported that while anticipating and responding to
food, AN individuals and individuals who have recovered from AN exhibit
hypoactivation in neural structures involved in affective processing (e.g., amygdala,
anterior insula) [91-93]. Interestingly, studies have also found that even after a
meal, individuals with AN, exhibited hypoactivation in some of these structures,
suggesting CPA deficits [92, 94].

1.3.4.2 Anhedonia in the Context of Binge Eating

The primary symptom of BN and BED is regular binge episodes (a time period
during which an individual eats more than others would consider appropriate in a
given amount of time [13]). On the surface, a binge may be thought of as a focal
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source of pleasure during which individuals experience CPA [95]. However, a
meta-analysis of ecological momentary assessment studies found that positive
affect significantly decreases (not increases) after a binge. Of course, this does not
rule out the possibility that heightened positive affect occurs during a binge
episode [96]. Indeed, a significant number of eating disordered individuals report
“euphoria” during binges, although the presence of this type of CPA is higher in
those with BED than in BN [97].

Binge-eaters have also exhibited abnormal neural responses during food antici-
pation and intake, suggesting deficits in APA and CPA circuits [98, 99]. Interestingly,
one recent study suggests that the neural response during anticipation and intake of
pleasurable food may be moderated by the individual’s negative mood state [100].

1.3.4.3 Physical Anhedonia and Eating Disorders

It should be noted that the anhedonia in the context of eating disorders is predomi-
nantly related to one specific stimulus: food. Although individuals with eating
disorders may experience anhedonia in relation to other stimuli, food is the domi-
nant stimulus, which may be due to the fact that food intake is the primary factor in
maintaining a desired weight or shape. In contrast to food, Davis and Woodside
[101] note that anorexic individuals may derive more pleasure from exercise because
it helps them burn calories and maintain a low weight. Thus, people suffering from
anorexia experience anhedonia in relation to one stimulus (food) but a more
pronounced hedonic response to another (exercise).

Our understanding of eating disorders is relatively limited, especially com-
pared with other disorders [102]. Consequently, research examining the role of
anhedonia in eating disorders is still in its early phases. From the current evidence,
it is clear the relationship between anhedonia and eating disorders is complex and
differs across the various diagnoses. More research is necessary to further
understand how the hedonic response contributes to the onset, maintenance and
remission of eating disorders.

1.3.5 Anhedonia and Other Disorders

Two other disorders are worth mentioning in this chapter — sexual dysfunction and
schizophrenia.

1.3.5.1 Sexual Dysfunction
Sexual anhedonia is one form of physical anhedonia that is receiving increased

attention in the literature, particularly in its role in sexual dysfunction. Relevant to
the present review, the functions of anticipatory and consummatory positive affect
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can be illuminating for disorders such as hypoactive sexual desire disorder (HSDD).
In Acquired HSDD (as opposed to Lifelong HSDD), individuals report a loss of
sexual desire, even though they have previously experienced it. In other words, it is
possible that individuals with acquired HSDD no longer experience pleasure during
sex (i.e., reduced consummatory positive affect), and therefore lose their desire for
sexual interaction (i.e., reduced anticipatory positive affect) [103]. Here, a distinc-
tion could also be made between loss of interest and loss of pleasure. Individuals
suffering from Acquired HSDD may not lose interest in sexual actions until they
experienced a loss of pleasure during sex.

1.3.5.2 Schizophrenia

The presence of anhedonia in schizophrenia is well documented and is one of the
most widely studied negative symptoms of schizophrenia and relative to many other
symptoms of the disorder, is fairly resistant to treatment [104]. We mention it here
briefly, with the caveat that other chapters in this volume are devoted to a more in-
depth analysis of the research in this area.

The scope of the anhedonia in schizophrenia literature is so vast, that anhedo-
nia has been conceptualized in nearly all of the aspects presented earlier in this
chapter. For example, regarding time course, several studies have reported that
individuals with schizophrenia exhibited deficits in anticipatory positive affect but
not consummatory positive affect [105, 106]. With regard to the role of stimuli,
studies have shown that anhedonia towards social stimuli/situations have different
correlates than anhedonia towards physical stimuli [107, 108]. Lastly, studies of
anhedonia in schizophrenia have examined whether the disorder is associated
with flat or restricted range of affect or specific to low positive emotions.
Specifically, while Kraeplin’s classic conceptualization of schizophrenia emphasized
flat affect (i.e., reduced responding to both positive and negative stimuli), modern
conceptualizations generally argue that the deficit in most schizophrenic individuals
is specific to positive stimuli (and perhaps even heightened for negative stimuli;
[109]). Taken together, these studies suggest that the different models of how
anhedonia can be parsed espoused in this chapter are particularly critical for our
standing of the neurobiology of schizophrenia.

1.4 Conclusions and Future Directions

Anhedonia, or the diminished capacity to experience pleasure/reward, is an
important construct in various psychopathologies. Based on the present review,
the role of anhedonia in psychopathology varies across disorders and, most
importantly, depends upon the conceptualization or facet of anhedonia being
examined. For example, Major Depressive Disorder and Schizophrenia appear to
be characterized by deficits in anticipatory positive affect more than deficits in
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consummatory positive affect [37, 106]. However, some depressed individuals,
such as those with melancholic depression, also experience deficits in consum-
matory positive affect [41]. As a second example, response to distal vs. proximal
rewards is a mechanism that plays a different role in depression vs. substance use
disorders [42, 81].

The important lesson to be taken from this review is that anhedonia is a
nuanced construct and its different components or facets are likely to have differ-
ent correlates and underlying neurobiology. Moreover, as anhedonia is one of the
hardest features to treat in various psychopathologies [55, 104], a more fine-
grained conceptualization of anhedonia would likely identify different targets of
treatment. This line of research would, hopefully, lead to improved efficacy rates
across psychopathologies.

References

1. Klein DF. Depression and anhedonia. In: Clark DC, Fawcett J, editors. Anhedonia and affect
deficit states. New York: PMA Publishing; 1987. p. 1-14.

2. Berridge KC, Robinson TE. Parsing reward. TINS. 2003;26:507-13.

3. Berridge KC, Robinson TE. What is the role of dopamine in reward: hedonic impact, reward
learning or incentive salience? Brain Res Rev. 1998;28:306-69.

4. Smith KS, Berridge KC, Aldridge JW. Disentangling pleasure from incentive salience and
learning signals in brain reward circuitry. Proc Natl Acad Sci. 2011;108:E255-64.

5. Waelti P, Dickinson A, Schultz W. Dopamine responses comply with basic assumptions of
formal learning theory. Nature. 2001;412:43-8.

6. Smith CA, Ellsworth PC. Patterns of cognitive appraisal in emotion. J Pers Soc Psychol.
1985;48:813-38.

7. Roseman I, Evdokas A. Appraisals cause experienced emotions: experimental evidence.
Cogn Emot. 2004;18:1-28.

8. Tye KM, Janak PH. Amygdala neurons differentially encode motivation and reinforcement.
J Neurosci. 2007;27:3937-45.

9. Knutson B, Adams CM, Fong GW, Hommer D. Anticipation of increasing monetary reward
selectively recruits nucleus accumbens. J Neurosci. 2001;21:RC159.

10. Burgdorf J, Panksepp J. The neurobiology of positive emotions. Neurosci Biobehav Rev.
2006;30:173-87.

11. Tanaka SC, Doya K, Okada G, Ueda K, Okamoto Y, Yamawaki S. Prediction of immediate
and future rewards differentially recruits cortico-basal ganglia loops. Nat Neurosci.
2004;7:887-93.

12. Davidson RJ. Anterior electrophysiological asymmetries, emotion, and depression: concep-
tual and methodological conundrums. Psychophysiology. 1998;35:607-14.

13. American Psychiatric Association. Diagnostic and statistical manual of mental disorders
(DSM-5). Arlington, VA: American Psychiatric Association; 2013.

14. Katz RJ, Roth K. Open field behavior after chronic self-stimulation. Int J Neurosci.
1979;9:17-9.

15. Katz RJ, Roth KA, Carroll BJ. Acute and chronic stress effects on open field activity in the
rat: implications for a model of depression. Neurosci Biobehav Rev. 1981;5:247-51.

16. Rygula R, Abumaria N, Fliigge G, et al. Anhedonia and motivational deficits in rats: impact
of chronic social stress. Behav Brain Res. 2005;162:127-34.

17. Moreau JL. Validation of an animal model of anhedonia, a major symptom of depression.
Encéphale. 1997;23:280.



1

18

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

The Different Facets of Anhedonia and Their Associations... 19

. Papp M, Willner P, Muscat R. An animal model of anhedonia: attenuation of sucrose
consumption and place preference conditioning by chronic unpredictable mild stress.
Psychopharmacology (Berl). 1991;104:255-9.

Gambarana C, Scheggi S, Tagliamonte A, et al. Animal models for the study of antide-
pressant activity. Brain Res Protoc. 2001;7:11-20.

Brenes Saenz JC, Villagra OR, Fornaguera Trias J. Factor analysis of forced swimming test,
sucrose preference test and open field test on enriched, social and isolated reared rats. Behav
Brain Res. 2006;169:57-65.

Storch EA, Roberti JW, Roth DA. Factor structure, concurrent validity, and internal consis-
tency of the Beck Depression Inventory—Second Edition in a sample of college students.
Depress Anxiety. 2004;19:187-9.

Steer RA. Self-reported inability to cry as a symptom of anhedonic depression in outpatients
with a major depressive disorder. Psychol Rep. 2011;108:874-82.

Chau DT, Roth RM, Green Al The neural circuitry of reward and its relevance to psychiatric
disorders. Curr Psychiatry Rep. 2004;6:391-9.

Drevets WC. Neuroimaging and neuropathological studies of depression: implications for the
cognitive-emotional features of mood disorders. Curr Opin Neurobiol. 2001;11:240-9.

Nutt D, Demyttenaere K, Janka Z, et al. The other face of depression, reduced positive affect:
the role of catecholamines in causation and cure. J Psychopharmacol. 2007;21:461-71.
Simms LJ, Watson D, Doebbelling BN. Confirmatory factor analyses of posttraumatic stress
symptoms in deployed and nondeployed veterans of the Gulf War. J Abnorm Psychol.
2002;111:637.

Kashdan TB, Elhai JD, Frueh BC. Anhedonia and emotional numbing in combat veterans
with PTSD. Behav Res Ther. 2006;44:457-67.

Gros DF, Simms LJ, Acierno R. Specificity of posttraumatic stress disorder symptoms: an
investigation of comorbidity between posttraumatic stress disorder symptoms and depression
in treatment-seeking veterans. J Nerv Ment Dis. 2010;198:885-90.

Kessler RC, Sonnega A, Bromet E, et al. Posttraumatic stress disorder in the national comor-
bidity survey. Arch Gen Psychiatry. 1995;52:1048-60.

Chapman LJ, Chapman JP, Raulin ML. Scales for physical and social anhedonia. J] Abnorm
Psychol. 1976;85:374.

Volkow ND, Wang GJ, Fowler JS, Logan J, Gatley SJ, Pappas N. Prediction of reinforcing
responses to psychostimulants in humans by brain dopamine D-2 receptor levels. Am J
Psychiatry. 1999;156:1440-3.

Koob GF, Le Moal M. Drug addiction, dysregulation of reward, and allostasis.
Neuropsychopharmacology. 2001;24:97-129.

Kelley AE, Berridge KC. The neuroscience of natural rewards: relevance to addictive drugs.
J Neurosci. 2002;22:3306-11.

Buckner JD, Joiner Jr TE, Pettit JW, Lewinsohn PM, Schmidt NB. Implications of the DSM’s
emphasis on sadness and anhedonia in major depressive disorder. Psychiatry Res.
2008;159:25-30. doi:10.1016/j.psychres.2007.05.010.

Eshel N, Roiser JP. Reward and punishment processing in depression. Biol Psychiatry.
2010;68:118-24. doi:10.1016/j.biopsych.2010.01.027.

Klein DF. Endogenomorphic depression. A conceptual and terminological revision. Arch
Gen Psychiatry. 1974;31:447-54.

Sherdell L, Waugh CE, Gotlib IH. Anticipatory pleasure predicts motivation for reward in
major depression. J Abnorm Psychol. 2012;121:51-60. doi:10.1037/a0024945.

Nestler EJ, Carlezon Jr WA. The mesolimbic dopamine reward circuit in depression. Biol
Psychiatry. 2006;59:1151-9.

Shankman SA, Klein DN, Tenke CE, Bruder GE. Reward sensitivity in depression: a biobe-
havioral study. J Abnorm Psychol. 2007;116:95-104.

Shankman SA, Nelson BD, Sarapas C, et al. A psychophysiological investigation of threat
and reward sensitivity in individuals with panic disorder and/or major depressive disorder. J
Abnorm Psychol. 2013;122:322-38. doi:10.1037/a0030747.


http://dx.doi.org/10.1016/j.psychres.2007.05.010
http://dx.doi.org/10.1016/j.biopsych.2010.01.027
http://dx.doi.org/10.1037/a0024945
http://dx.doi.org/10.1037/a0030747

20

41

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

S.A. Shankman et al.

. Shankman SA, Sarapas C, Klein DN. The effect of pre- vs. post-reward attainment on EEG
asymmetry in melancholic depression. Int J Psychophysiol. 2011;79:287-95. doi:10.1016/j.
ijpsycho.2010.11.004.

Lempert KM, Pizzagalli DA. Delay discounting and future-directed thinking in anhedonic
individuals. J Behav Ther Exp Psychiatry. 2010;41:258-64. doi:10.1016/j.jbtep.2010.02.003.
Dombrovski AY, Szanto K, Siegle GJ, et al. Lethal forethought: delayed reward discounting
differentiates high- and low-lethality suicide attempts in old age. Biol Psychiatry.
2011;70:138-44. doi:10.1016/j.biopsych.2010.12.025.

Rottenberg J. Mood and emotion in major depression. Curr Dir Psychol Sci. 2005;14:
167-70.

Bylsma LM, Morris BH, Rottenberg J. A meta-analysis of emotional reactivity in major
depressive disorder. Clin Psychol Rev. 2008;28:676-91.

Dunn BD, Dalgleish T, Lawrence AD, Cusack R, Ogilvie AD. Categorical and dimensional
reports of experienced affect to emotion-inducing pictures in depression. ] Abnorm Psychol.
2004;113:654-60.

Loas G, Salinas E, Pierson A, Guelfi JD, Samuel-Lajeunesse B. Anhedonia and blunted affect
in major depressive disorder. Compr Psychiatry. 1994;35:366-72.

Bylsma LM, Taylor-Clift A, Rottenberg J. Emotional reactivity to daily events in major and
minor depression. J Abnorm Psychol. 2011;120:155-67.

Fawcett J, Clark DC, Scheftner WA, Hedeker D. Differences between anhedonic and nor-
mally hedonic depressive states. Am J Psychiatry. 1983;140:1027-30.

Leventhal AM, Rehm LP. The empirical status of melancholia: implications for psychology.
Clin Psychol Rev. 2005;25:25-44. doi:10.1016/j.cpr.2004.09.001.

Snaith P. Anhedonia: a neglected symptom of psychopathology. Psychol Med. 1993;23:
957-66.

Shankman SA, Nelson BD, Harrow M, Faull R. Does physical anhedonia play a role in
depression? A 20-year longitudinal study. J Affect Disord. 2010;120:170-6. doi:10.1016/j.
jad.2009.05.002.

Blanchard JL, Horan WP, Brown SA. Diagnostic differences in social anhedonia: a longitu-
dinal study of schizophrenia and major depressive disorder. ] Abnorm Psychol. 2001;110:363.
Lemke MR, Puhl P, Koethe N, Winkler T. Psychomotor retardation and anhedonia in depres-
sion. Acta Psychiatr Scand. 1999;99:252-6.

McMakin DL, Olino TM, Porta G, et al. Anhedonia predicts poorer recovery among youth
with selective serotonin reuptake inhibitor treatment-resistant depression. J Am Acad Child
Adolesc Psychiatry. 2012;51:404-11. doi:10.1016/j.jaac.2012.01.011.

Spijker J, Bijl RV, de Graaf R, Nolen WA. Determinants of poor 1-year outcome of DSM-
III-R major depression in the general population: results of the Netherlands Mental Health
Survey and Incidence Study (NEMESIS). Acta Psychiatr Scand. 2001;103:122-30.
Schrader GD. Does anhedonia correlate with depression severity in chronic depression?
Compr Psychiatry. 1997;38:260-3.

Watson D, Gamez W, Simms LJ. Basic dimensions of temperament and their relation to anxi-
ety and depression: a symptom-based perspective. J Res Pers. 2005;39:46-66. doi:10.1016/j.
jrp-2004.09.006.

Clark LA, Watson D. Tripartite model of anxiety and depression: psychometric evidence and
taxonomic implications. J Abnorm Psychol. 1991;100:316-36.

Kendler KS. The diagnostic validity of melancholic major depression in a population-based
sample of female twins. Arch Gen Psychiatry. 1997;54:299-304.

Rasmussen KG. Attempts to validate melancholic depression: some observations on modern
researchmethodology. BullMenningerClin.2007;71:150-63.doi:10.1521/bumc.2007.71.2.150.
Watson D, Weber K, Assenheimer JS, et al. Testing a tripartite model: 1. Evaluating the con-
vergent and discriminant validity of anxiety and depression symptom scales. J Abnorm
Psychol. 1995;104:3.

Kashdan TB. Social anxiety spectrum and reduced positive experiences: theoretical synthesis
and meta-analysis. Clin Psychol Rev. 2007;27:348-65.


http://dx.doi.org/10.1016/j.ijpsycho.2010.11.004
http://dx.doi.org/10.1016/j.ijpsycho.2010.11.004
http://dx.doi.org/10.1016/j.jbtep.2010.02.003
http://dx.doi.org/10.1016/j.biopsych.2010.12.025
http://dx.doi.org/10.1016/j.cpr.2004.09.001
http://dx.doi.org/10.1016/j.jad.2009.05.002
http://dx.doi.org/10.1016/j.jad.2009.05.002
http://dx.doi.org/10.1016/j.jaac.2012.01.011
http://dx.doi.org/10.1016/j.jrp.2004.09.006
http://dx.doi.org/10.1016/j.jrp.2004.09.006
http://dx.doi.org/10.1521/bumc.2007.71.2.150

1

64

65

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

71.
78.

79.

80.

81.

82.

83.

84.

85.

86.

87.

88.

The Different Facets of Anhedonia and Their Associations... 21

. Brown TA, Chorpita BF, Barlow DH. Structured relationships among dimensions of the
DSM-IV anxiety and mood disorders and dimensions of negative affect, positive affect, and
autonomic arousal. ] Abnorm Psychol. 1998;107:179-92.

. Watson D, Naragon-Gainey K. On the specificity of positive emotional dysfunction in psy-

chopathology: evidence from the mood and anxiety disorders and schizophrenia/schizotypy.

Clin Psychol Rev. 2010;30:839-48.

Kashdan TB. The neglected relationship between social interaction anxiety and hedonic defi-

cits: differentiation from depressive symptoms. J Anxiety Disord. 2002;18:719-30.

Litz BT. Emotional numbing in combat-related posttraumatic-stress-disorder — a critical-review

and reformulation. Clin Psychol Rev. 1992;12:417-32. doi:10.1016/0272-7358(92)90125-R.

Segerstrom SC, Tsao JC, Alden LE, Craske MG. Worry and rumination: repetitive thought as

a concomitant and predictor of negative mood. Cogn Ther Res. 2000;24:671-88.

McLaughlin KA, Borkovec TD, Sibrava NJ. The effects of worry and rumination on affect

states and cognitive activity. Behav Ther. 2007;38:23-38.

Bovasso GB. Cannabis abuse as a risk factor for depressive symptoms. Am J Psychiatry.

2001;158:2033-7.

Martinotti G, DiNicola M, Reina D, et al. Alcohol protracted withdrawal syndrome: the role

of anhedonia. Subst Use Misuse. 2008;43:271-84.

Gawin FH, Kleber HD. Abstinence symptomatology and psychiatric diagnosis in cocaine

abusers: clinical observations. Arch Gen Psychiatry. 1986;43:107-13.

Kalechstein AD, Newton TF, Leavengood AH. Apathy syndrome in cocaine dependence.

Psychiatry Res. 2002;109:97-100.

Tremblay LK, Naranjo CA, Cardenas L, Herrmann N, Busto UE. Probing brain reward sys-

tem function in major depressive disorder: altered response to dextroamphetamine. Arch Gen

Psychiatry. 2002;59:409-16.

Tremblay LK, Naranjo CA, Graham SJ, et al. Functional neuroanatomical substrates of

altered reward processing in major depressive disorder revealed by a dopaminergic probe.

Arch Gen Psychiatry. 2005;62:1228-36.

Griisser SM, Morsen CP, Wolfling K, Flor H. The relationship of stress, coping, effect expec-

tancies and craving. Eur Addict Res. 2007;13:31-8.

Koob GF. Alcoholism: allostasis and beyond. Alcohol Clin Exp Res. 2003;27:232-43.

Koob GF, Le Moal M. Drug abuse: hedonic homeostatic dysregulation. Science.

1997;278:52-8.

Koob GF, Le Moal ML. Drug addiction and allostasis. New York: Cambridge University

Press; 2004.

Bickel WK, Marsch LA. Toward a behavioral economic understanding of drug dependence:

delay discounting processes. Addiction. 2001;96:73-86.

Reynolds B. A review of delay-discounting research with humans: relations to drug use and

gambling. Behav Pharmacol. 2006;17:651-67.

Martin-Soelch C, Leenders KL, Chevalley AF, et al. Reward mechanisms in the brain and

their role in dependence: evidence from neurophysiological and neuroimaging studies. Brain

Res Rev. 2001;36:139-49.

Volkow ND, Fowler JS, Wang GJ, Goldstein RZ. Role of dopamine, the frontal cortex and

memory circuits in drug addiction: insight from imaging studies. Neurobiol Learn Mem.

2002;78:610-24.

Fairburn C, Harrison P. Eating disorders. Lancet. 2003;361:407-16.

Berridge K. ‘Liking’ and ‘wanting’ food rewards: brain substrates and roles in eating disor-

ders. Physiol Behav. 2009;95:537-50.

Schreder T, Albrecht J, Kleemann AM, et al. Olfactory performance of patients with anorexia

nervosa and healthy subjects in hunger and satiety. Rhinology. 2008;46:175-83.

Jiang T, Soussignan R, Rigaud D, Schaal B. Pleasure for visual and olfactory stimuli evoking

energy-dense foods is decreased in anorexia nervosa. Psychiatry Res. 2010;180:42-7.

Keating C, Tilbrook AJ, Rossell SL, Enticott PG, Fitzgerald PB. Reward processing in

anorexia nervosa. Neuropsychologia. 2012;50:567-75.


http://dx.doi.org/10.1016/0272-7358(92)90125-R

22

89

90.

91.

92.

93.

94.

95.

96.

97.

98.

99.

100.

101.

102.

103

104.

105.

106.

107.

108.

109.

S.A. Shankman et al.

. Halmi KA, Sunday SR. Temporal patterns of hunger and fullness ratings and related cogni-
tions in anorexia and bulimia. Appetite. 1991;16:219-37.

Robinson PH. Perceptivity and paraceptivity during measurement of gastric emptying in
anorexia and bulimia nervosa. Br J Psychiatry. 1989;154:400-5.

Keating C. Theoretical perspective on anorexia nervosa: the conflict of reward. Neurosci
Biobehav Rev. 2010;34:73-9.

Holsen LM, Lawson EA, Blum J, et al. Food motivation circuitry hypoactivation related to
hedonic and nonhedonic aspects of hunger and satiety in women with active anorexia nervosa
and weight-restored women with anorexia nervosa. J Psychiatry Neurosci. 2012;37:322-32.
Wagner A, Aizenstein H, Venkatraman VK, et al. Altered reward processing in women recov-
ered from anorexia nervosa. Am J Psychiatry. 2007;164:1842-9.

Santel S, Baving L, Krauel K, Miinte TF, Rotte M. Hunger and satiety in anorexia nervosa:
FMRI during cognitive processing of food pictures. Brain Res. 2006;1114:138-48.

Cassin SE, von Ranson K. Is binge eating experienced as a behavioral addiction? Appetite.
2007;49:687-90.

Haedt-Matt AA, Keel PK. Revisiting the affect regulation model of binge eating: a meta-
analysis of studies using ecological momentary assessment. Psychol Bull. 2011;137:660-81.

Kjelsas E, Bgrsting I, Gudde CB. Antecedents and consequences of binge eating episodes in
women with an eating disorder. Eat Weight Disord. 2004;9:7-15.

Bohon C, Stice E. Reward abnormalities among women with full and subthreshold bulimia
nervosa. A functional magnetic resonance imaging study. Int J Eat Disord. 2011;44:585-95.
Frank GK, Wagner A, Achenbach S, et al. Altered brain activity in women recovered from
bulimic-type eating disorders after a glucose challenge: a pilot study. Int J Eat Disord.
2006;39:76-9.

Bohon C, Stice E. Negative affect and neural response to palatable food intake in bulimia
nervosa. Appetite. 2012;58:964-70.

Davis C, Woodside B. Sensitivity to the rewarding effects of food and exercise in the eating
disorders. Compr Psychiatry. 2002;43:189-94.

Polivy J, Herman P. Causes of eating disorders. Annu Rev Psychol. 2002;53:187-213.

. Brauer M, van Leeuwen M, Janssen E, Newhouse SK, Heiman JR, Laan E. Attentional and
affective processing of sexual stimuli in women with hypoactive sexual desire disorder. Arch
Sex Behav. 2012;41:891-905.

Horan WP, Kring AM, Blanchard JJ. Anhedonia in schizophrenia: a review of assessment
strategies. Schizophr Bull. 2006;32:259-73.

Chan RCK, Wang Y, Huang J, et al. Anticipatory and consummatory components of the
experience of pleasure in schizophrenia: cross-cultural validation and extension. Psychiatry
Res. 2010;175:181-3.

Gard DE, Kring AM, Gard MG, et al. Anhedonia in schizophrenia: distinctions between
anticipatory and consummatory pleasure. Schizophr Res. 2007;93:253-60.

Blanchard JJ, Bellac AS, Mueser KT. Affective and social-behavioral correlates of physical
and social anhedonia in schizophrenia. J] Abnorm Psychol. 1994;103:719-28.

Burbridge JA, Barch DM. Anhedonia and the experience of emotion in individuals with
schizophrenia. ] Abnorm Psychol. 2007;116:30—42.

Suslow T, Roestela C, Ohrmanna P, Arot V. The experience of basic emotions in schizophre-
nia with and without affective negative symptoms. Compr Psychiatry. 2003;44:303-10.



	Chapter 1: The Different Facets of Anhedonia and Their Associations with Different Psychopathologies
	1.1 Introduction
	1.2 A Review of the Various Facets of Anhedonia
	1.2.1 Role of Anhedonia in the Time Course of Reward Processing
	1.2.1.1 Anticipatory vs. Consummatory Positive Affect
	1.2.1.2 Distal vs. Proximal Reward

	1.2.2 Loss of Interest vs. Loss of Pleasure
	1.2.3 Anhedonia as Flat Affect
	1.2.4 Role of the Stimulus in Anhedonia
	1.2.4.1 Social Anhedonia
	1.2.4.2 Sensory Anhedonia
	1.2.4.3 Anhedonia and Drug Use

	1.2.5 Summary

	1.3 Role of Anhedonia in Various Psychopathologies
	1.3.1 Anhedonia and Major Depression
	1.3.1.1 MDD and Deficits in Reward Processing
	1.3.1.2 Affective Flattening and Major Depression
	1.3.1.3 The Role of the Stimulus in Depressive Anhedonia
	1.3.1.4 Can Anhedonia Improve the Classification of Depression?

	1.3.2 Anhedonia and Anxiety Disorders
	1.3.2.1 Anhedonia in Social Anxiety
	1.3.2.2 Anhedonia and Post-Traumatic Stress Disorder
	1.3.2.3 Worry and Anhedonia

	1.3.3 Anhedonia and Substance Use Disorders
	1.3.3.1 APA and CPA Dysfunction in Substance Use
	1.3.3.2 Delayed Reward Discounting in SUDs
	1.3.3.3 Generalization of Anhedonia to Other Stimuli

	1.3.4 The Role of Anhedonia in Eating Disorders
	1.3.4.1 Anhedonia and Anorexia Nervosa
	1.3.4.2 Anhedonia in the Context of Binge Eating
	1.3.4.3 Physical Anhedonia and Eating Disorders

	1.3.5 Anhedonia and Other Disorders
	1.3.5.1 Sexual Dysfunction
	1.3.5.2 Schizophrenia


	1.4 Conclusions and Future Directions
	References


