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Anhedonia is a core symptom of depression and of several psychiatric disorders. Anhedonia has however expanded 
from its original definition to encompass a spectrum of reward processing deficits that received much interest in the 
last decades. It is a relevant risk factor for possible suicidal behaviors, and that it may operate as an independent 
risk factor for suicidality apart from the episode severity. Anhedonia has also been linked to inflammation with a possible 
reciprocal deleterious effect on depression. Its neurophysiological bases mainly include alterations in striatal and pre-
frontal areas, with dopamine being the most involved neurotransmitter. Anhedonia is thought to have a significant genet-
ic component and polygenic risk scores are a possible tool for predicting an individual’s risk for developing anhedonia. 
Traditional antidepressants, such as selective serotonin reuptake inhibitors, showed a limited benefit on anhedonia, 
also considering their potential pro-anhedonic effect in some subjects. Other treatments may be more effective in treating 
anhedonia, such as agomelatine, vortioxetine, ketamine and transcranial magnetic stimulation. Psychotherapy is also 
widely supported, with cognitive-behavioral therapy and behavioral activation both showing benefit. In conclusion, 
a large body of evidence suggests that anhedonia is, at least partially, independent from depression, therefore it needs 
careful assessment and targeted treatment.
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INTRODUCTION

Anhedonia is commonly defined as the inability to ex-
perience pleasure or enjoyment from activities that would 
normally be pleasurable. It is a core symptom of depres-
sion and is often used to diagnose the disorder. However 
the concept of anhedonia and its role for the diagnosis 
changed in the past hundred years. Originally it was de-
scribed as an independent disorder [1], but since the 
Diagnostic and Statistical Manual of Mental Disorders 3rd 
edition (DSM-III) it was included as a symptom for the di-
agnosis of a major depressive episode [2]. After that, for 
some time it has been considered just a symptom of the 
depressive disorder [3], but in the recent decades con-
verging evidence suggested that it should be considered 
independent from depression itself [4-8].

The aim of the present review is to summarize the pres-

ent knowledge on anhedonia in terms of clinical features, 
neurophysiological basis, predictive role and possible 
treatments. 

CLINICAL FEATURES OF ANHEDONIA

In the DSM-5 criteria for major depressive episode, an-
hedonia is defined as a “Markedly diminished interest or 
pleasure in all, or almost all, activities” [9]. However an-
hedonia is a common symptom of several psychiatric dis-
orders, including schizophrenia, substance dependence, 
posttraumatic stress disorder, anxiety disorders, eating 
disorders, autism and neurodegenerative disorders [10]. 
Anhedonia has been originally characterized by a re-
duced ability to experience pleasure or interest in nor-
mally rewarding stimuli. However, anhedonia has ex-
panded from its original definition (loss of pleasure or in-
terest) to encompass a spectrum of reward processing def-
icits [11-14]. Current conceptualizations, such as the pos-
itive valence systems outlined by the Research Domain 
Criteria [15], include reward components such as interest, 
motivation, effort expenditure, valuation, reward antici-
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pation, learning, pleasure, and satiation [4,5].
This broadening raised much interest and discussion, in 

the present paper it is possible to summarize the various 
facets in two broad concepts: anticipatory anhedonia, 
which refers to a reduced ability to experience pleasure in 
anticipation of rewarding events, and consummatory an-
hedonia, which refers to a reduced ability to experience 
pleasure from activities [6,16]. Individuals with antici-
patory anhedonia may have difficulties in imagining or 
anticipating future pleasurable events. This difficulty can 
manifest in several ways, such as reduced motivation to 
engage in pleasurable activities, difficulty planning and 
initiating activities, and a lack of enthusiasm or excite-
ment about future events. 

Consummatory anhedonia refers to a reduced ability to 
experience pleasure during enjoyable activities. This can 
also manifest in several ways, such as reduced pleasure 
from social and recreational activities, a lack of enjoy-
ment during activities, and a reduced frequency of engag-
ing in pleasurable activities. These individuals have diffi-
culty experiencing positive emotions during rewarding 
events, such as social interaction, sport, sexual activity, or 
eating.

Anhedonia is not a stable trait, it may also change, typi-
cally it is more severe in acute phases of the disorder, and 
it may decrease or disappear after recovery. This raised 
the issue of state vs trait anhedonia. In some cases there 
may be a decrease in the ability to derive pleasure, that is, 
not to enjoy a particular activity and was enjoyed it in the 
past, this is typical of acute depressive episodes [17]. 
Alternatively, other subjects present a low general impair-
ment to experience pleasure, without a temporal com-
ponent. This may be typical of dysthymia or substance 
abuse.

Another perspective is on the target of anhedonia feel-
ings, as an example for social or physical activities. Social 
anhedonia is defined as getting little or no pleasure from 
interpersonal situations, whereas physical anhedonia is 
defined as getting little or no pleasure from nonsocial 
physical sensations like smell, taste, touch, or sound [18].

PREVALENCE OF ANHEDONIA

The prevalence of anhedonia in depression is generally 
quite high, however it varies depending on the study and 
the population being studied. Up to 70% of people with 

depression may experience anhedonia [19]. Without evi-
dence of variation in the prevalence based on the subtype 
of depression [20]. Other psychiatric disorders have also 
shown a substantial prevalence of anhedonia, though 
lower [21]. It may also persist after treatment in a number 
of cases [22]. There is no reported gender difference. 
Despite the known higher rate of depression in women, 
there is no evidence that anhedonia is more common in 
women than in men. On the contrary, some evidence sug-
gests a higher prevalence in men, at least regarding social 
anhedonia [23]. Age is also correlated with increased 
rates of anhedonia, though only in general population 
studies [23].

ASSESSMENT OF ANHEDONIA

Assessment of anhedonia can be challenging because it 
is a subjective experience. However, several measures 
have been developed to assess anhedonia in clinical and 
research settings. One of the most common scales is the 
Temporal Experience of Pleasure Scale (TEPS), it is a 18- 
item self-report questionnaire that assesses anticipatory 
and consummatory pleasure in social and physical activ-
ities [24]. The TEPS has been shown to have good reli-
ability and validity in both clinical and non-clinical popu-
lations.

Another common instrument is the Snaith-Hamilton 
Pleasure Scale is a 14-item self-report questionnaire that 
assesses anhedonia in the context of social, physical, and 
recreational activities [25]. The scale has been largely 
used and it was designed for use in major depressive 
disorder. A number of other instruments have been devel-
oped, at times with focus on specific aspects of anhedo-
nia, but they have generally been validated in fewer sam-
ples [10].

NEUROPHYSIOLOGICAL BASIS

The neurophysiological basis has been repeatedly in-
vestigated in depressed patients, but also in healthy con-
trols, with some evidence coming from animal studies. 
The prefrontal cortex, including the ventromedial pre-
frontal cortex and the dorsolateral prefrontal cortex, plays 
a critical role in reward processing and decision-making 
[26,27]. But probably the most relevant mechanism at the 
basis of anhedonia is the striatal hypoactivation for antici-
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patory anhedonia while prefrontal areas for consum-
matory anhedonia [5,8,28].

Other areas have been involved in various studies: the 
nucleus accumbens, striatum, ventral pallidum, ventral 
tegmental area, amygdala, insula, anterior cingulate cor-
tex, orbitofrontal cortex, and prefrontal cortex have all 
been involved in multiple facets of reward deficits in both 
animal models and depressed patients. As expected, dop-
amine is the neurotransmitter that has been studied the 
most extensively in preclinical studies with some clinical 
support for its role in regulating the various facets of anhe-
donia such as anticipation, motivation, effort, and learning. 
Some evidence also involves the other neurotransmitters. 
Serotonin, epinephrine, opioid, glutamate, gamma-ami-
nobutyric acid, and acetylcholine may modulate con-
summatory pleasure and motivation [5,8,29-31].

GENETIC STUDIES

Genetic studies may boost our knowledge on the physi-
opathological basis of anhedonia and suggest new treat-
ments. Anhedonia is thought to have a significant genetic 
component and recent reports suggest a substantial herit-
ability, that is inherent genetic predisposition [32-38]. 
The largest genome wide analysis to date on 375,275 sub-
jects reported 11 loci explaining 5.6% of anhedonia [39], 
even if the percentage may look modest, it is promising. In 
fact a deeper genetic analysis including more variants and 
other genetic variations is likely to explain a larger part of 
the variance. 

Polygenic risk scores are a promising approach for pre-
dicting an individual’s risk for developing a particular dis-
order based on their genetic makeup, therefore they may 
be useful in clinical practice to predict which subjects are 
at most risk of developing anhedonia. They are calculated 
by summing the effects of multiple genetic variants that 
have been associated with the disorder of interest, with 
the weights of each variant determined by their effect 
sizes from previous genome-wide association studies. 
Interestingly, polygenic risk for anhedonia (the cumu-
lative measure of genetic risk) was associated with poorer 
brain white matter integrity, smaller total grey matter vol-
ume, and smaller volumes of brain regions linked to re-
ward and pleasure processing [40]. This is a convergent 
finding linking brain imaging findings with genetics.

In addition to genetic studies, researchers have also 

looked at the role of epigenetic modifications in anhedonia. 
Epigenetic modifications are chemical changes to DNA 
that do not alter the underlying sequence, but can affect 
gene expression. It has been reported that epigenetic 
modifications to genes involved in reward processing and 
mood regulation are associated with anhedonia [41].

While genetic and epigenetic studies have identified a 
number of candidate genes and pathways associated with 
anhedonia, it is important to note that these findings are 
often complex and context-dependent. For example, the 
same gene may have different effects in different pop-
ulations or under different environmental conditions. 
Moreover, many genes and pathways are likely to interact 
with each other to contribute to the development of an-
hedonia.

Despite these complexities, the study of the genetics of 
anhedonia holds promise for improving our understanding 
of the underlying mechanisms and developing more tar-
geted treatments. For example, the identification of specif-
ic genetic variants or pathways could help identify in-
dividuals who are at higher risk for developing anhedo-
nia, and may help guide early interventions or treatment 
strategies. Moreover, understanding the specific genes 
and pathways involved in anhedonia could lead to the de-
velopment of novel pharmacological or behavioral inter-
ventions that target these pathways.

PROGNOSTIC VALUE

In the context of mood disorders, convergent lines of 
evidence imply that anhedonia is linked with a more se-
vere and recurrent disease. Higher levels of anhedonia in 
depression have been related with a larger number of pre-
ceding depressive episodes, longer depressive episode 
length, and greater overall disease severity. Similarly, lon-
gitudinal studies suggest that severity of anhedonia pre-
dicts a persistence of depression 12 months later. There is 
therefore wide support to the view that the presence of 
more severe anhedonia may lead to a more severe disease 
course [42-44].

Anhedonia has often been associated with an increased 
risk for suicidal behavior [45] though not unequivocally 
[46].

However the majority of studies suggest that anhedonia 
should be considered a relevant risk factor for possible 
suicidal behaviors, this is an issue considering the persis-
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tence of suicidal ideation also after treatment [47-49]. 
Higher levels of anhedonia in depression have been 
linked to higher suicidal ideation both in cross-sectional 
and longitudinal studies. There is also evidence of an in-
crease of higher risk for suicide attempts. Interestingly, 
these correlations survive after adjustment for the overall 
symptomatology severity, indicating that anhedonia may 
operate as an independent risk factor for suicidality apart 
from the episode severity [50-54].

Several studies have investigated the relationship be-
tween anhedonia and inflammation in depression. As an 
example, increased plasma C-reactive protein has been 
associated with anhedonia, through decreased con-
nectivity between ventral striatum and ventromedial pre-
frontal cortex and mediated by left basal ganglia gluta-
mate, this was independent from clinical and non clinical 
confounders [55-59]. The relationship between anhedo-
nia and inflammation may be bidirectional, meaning that 
inflammation may contribute to the physiopathology of 
anhedonia, and anhedonia may also influence inflam-
mation by reducing engagement in anti inflammatory be-
haviors, such as exercise and social interactions.

The role of inflammation in anhedonia is also sup-
ported by research on the efficacy of anti-inflammatory 
treatments in reducing anhedonia. For example, one study 
found that treatment with the anti-inflammatory drug in-
fliximab significantly improved anhedonia in individuals 
with treatment-resistant depression [60], despite a non- 
significant effect on the overall depressive symptoma-
tology. While the relationship between anhedonia and in-
flammation is still being studied, it is clear that inflam-
mation plays an important role in the pathophysiology of 
depression [61] and may contribute to the development 
and persistence of anhedonia in a vicious circle of poor 
prognosis. 

TREATMENT OF ANHEDONIA

Traditional antidepressants, such as selective serotonin 
reuptake inhibitors and serotonin-norepinephrine reup-
take inhibitors, are first line treatments for depression and 
its associated symptoms, including anhedonia. However, 
their effectiveness in treating anhedonia is limited, with 
evidence of partial or no improvement in anhedonia with 
antidepressant medication alone [19,62,63]. Further, an-
tidepressants have been reported to possibly lead to emo-

tional detachment in some subjects, this may result in per-
ceived anhedonia [64,65].

Nonetheless, some antidepressants may be more effec-
tive in treating anhedonia than others. Given the involve-
ment of dopamine in the pathophysiology of anhedonia, 
bupropion is a likely candidate for treatment. A random-
ized, double-blind, placebo-controlled clinical trial re-
ported positive effects of bupropion (200−300 mg) on 
anhedonia [66], and, interestingly, the newly reported 
combination of dextromethorphan with bupropion may 
be effective as well [67]. The benefit is also supported by 
animal studies [68,69]. However, opposite effects have 
been observed [70]. Similar drugs such as pramipexole 
have also shown positive effects, particularly in the con-
text of Parkinson disease [71]. 

Selective serotonin reuptake inhibitors, as previously 
stated, do not seem very beneficial on anhedonia, as an 
example escitalopram resulted less effective than cogni-
tive behavioral therapy or agomelatine in anhedonia im-
provement [72,73]. However, selective serotonin reup-
take inhibitors with some effect on the dopaminergic sys-
tem such as sertraline and fluoxetine seem to be more ef-
fective [74,75]. Similarly, venlafaxine, which targets also 
noradrenergic and dopaminergic systems, was beneficial 
[76]. 

Agomelatine is probably the compound that received 
most interest in treating anhedonia, a number of inde-
pendent studies suggested a relevant benefit both in the 
short and medium term [42,77-81]. Finally, the most re-
cent multimodal antidepressant vortioxetine was more ef-
fective than agomelatine [82]. The effectiveness of vorti-
oxetine is also supported by a number of other studies 
[83-85], also in mild cognitive impairment [86]. 

Ketamine is reaching a wide clinical use due to the rap-
id antidepressant effects [87-89], the preliminary evi-
dence available suggest that it has a relevant anti-anhe-
donic effect with a rapid onset of action [50,90], thus sug-
gesting its use in specific clinical contexts where rapid ef-
fect is needed. Within a similar drug class, much interest is 
now focusing on psilocybin, which has the further benefit 
of one point administration [91]. Studies are ongoing, but 
preliminary evidence suggests a significant and specific 
benefit on anhedonia, which persists up to 3 months after 
treatment [92].

Stimulants, such as methylphenidate, are currently 
used for the treatment of attention deficit disorder. Based 
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Fig. 1. Anhedonia causes and main treatments.
TMS, transcranic magnetic stimulation; CBT, cognitive behavioral 
therapy; BA, behavioral activation.

Table 1. Level of evidence for Anhedonia treatments 

Treatment
Level of 
evidence

Agomelatine [42,77-81] ***
Vortioxetine [82-86] ***
Ketamine [50,90] ***
Transcranial magnetic stimulation [94-98] ***
Psylocibine [92] **
Bupropion (with or without dextromethorphan) [66,67,70] **
Sertraline and fluoxetine [74,75] **
Venlafaxine [76] **
Methylphenidate [93] **
Cognitive-behavioral therapy, behavioral activation [100] **
Selective serotonin reuptake inhibitors except sertraline 

and fluoxetine [19,62,63,72,73]
*

Pramipexole [71] *

Ranked from * to *** based on empirical evidence.

on their mechanism of action it is possible to hypothesize 
a benefit on anhedonia as well, in fact a randomized pla-
cebo controlled trial reported a significant benefit of 
methylphenidate on anhedonia together with the anti-
depressant treatment [93].

Given the knowledge deriving from imaging studies 
about the brain regions involved in anhedonia, there is a 
growing interest in possible circuit-targeted neuromodu-
lation techniques [10]. One of the most promising is trans-
cranial magnetic stimulation. It is a well known treatment 
for depression, but there is evidence also that it may bene-
fit anhedonia. Pilot studies reported some benefit in anhe-
donia [94-97]. These early findings have been recently 
confirmed in a large naturalistic study which reported a 
substantial benefit from transcranial magnetic stimulation 
[98]. Interestingly, the improvement in anhedonia was 
correlated to the improvement of depressive symptoms, 
as expected, but with a correlation far from complete, sug-
gesting that a number of subjects improved in anhedonia 
much more than in depressive symptoms. 

Psychotherapy’s usefulness in depression and resistant 
depression, in combination with antidepressants, is well 
known [99], therefore it has been investigated for the 
treatment of anhedonia. Psychotherapy is an important 
component of the treatment of anhedonia in depression. 
The most common psychotherapy, cognitive-behavioral 
therapy, and its component alone behavioral activation, 
both demonstrated benefit on anhedonia [100], cogni-
tive-behavioral therapy targets and challenges negative 
thought patterns that may contribute to anhedonia, while 

behavioral activation focuses on increasing engagement 
in rewarding activities, for this reason behavioral activa-
tion has been repeatedly suggested for treating anhedonia. 
Moreover a large number of less studied treatments have 
been suggested as well [10].

It is important to note that the effectiveness of psycho-
therapy in treating anhedonia in depression may vary de-
pending on individual factors, such as the severity of de-
pression, the presence of other symptoms, and personal 
preferences. A personalized approach to treatment that 
takes these factors into account is therefore recom-
mended [101].

CONCLUSION

Anhedonia is one of the hallmark symptoms of depres-
sion as well as a number of other mental conditions. The 
term “anhedonia” now has been expanded and it refers to 
a spectrum of reward processing deficiencies, which have 
garnered a lot of attention over the last several decades. 
This is a significant expansion from the term’s initial 
meaning, and it boosted research on anhedonia itself. It 
has then been shown that anhedonia is a meaningful risk 
factor for prospective suicidal behaviours, and that it may 
function as a potentially independent risk factor for suici-
dality separate from the depression itself. Anhedonia has 
also been connected to inflammation, which may have a 
detrimental influence on depression as a result of the re-
ciprocal relationship. Dopamine is the neurotransmitter 
that is most heavily implicated in this condition’s neuro-
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physiological basis, which mostly entails abnormalities in 
the striatal and prefrontal parts of the brain. An important 
role for genetics is assumed to play in the development of 
anhedonia, and polygenic risk scores may provide in the 
future a potentially useful method for predicting an in-
dividual’s likelihood of acquiring the condition (Fig. 1). 
Conventional antidepressants, such as selective serotonin 
reuptake inhibitors, demonstrated a modest benefit on 
anhedonia. This is especially important when one takes 
into account the fact that these medications may actually 
have a positive impact on anhedonia in certain patients 
along with the depressive symptoms. Anhedonia may be 
more effectively treated with a variety of different anti-
depressants, such as bupropion, dextromethorphan com-
bined with bupropion, agomelatine, ketamine and trans-
cranial magnetic stimulation (Table 1). Some of these 
treatments may be more successful than others in specific 
subjects but this is still under investigation. Moreover, there 
is a lot of evidence for psychotherapy, particularly cogni-
tive behavioral therapy and behavioral activation, both of 
which have shown to be beneficial. In conclusion, a sub-
stantial body of data demonstrates that anhedonia is at 
least somewhat separate from depression. As a result, 
clinicians should focus on this aspect specifically and not 
disregard anhedonia as a simple symptom of the depres-
sive episode.
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