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Apathy: Neurobiology, Assessment and Treatment
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Apathy is a highly prevalent, disabling and treatment resistant syndrome. It is defined as a quantitative reduction of goal- 
directed activity in comparison to the patient’s previous level of in multiple dimensions including behavior/cognition, 
emotion and social interaction. It has been described in major depressive disorder, Alzheimer’s disease, frontotemporal 
dementia, Parkinson’s Disease, cerebrovascular disease, and vascular dementia, among others. This review will address 
the neuropsychology and associated neurobiological underpinnings of apathy in the above conditions, identify specific 
methods to assess apathy clinically, and review the literature on managing apathy across these various disorders.
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INTRODUCTION

Apathy is a common symptom in older, cognitively im-
paired adults. In its first conceptualizations, apathy was 
described as a “lack of motivation, later evolving into a 
syndrome with multiple dimensions [1]. An expert panel 
recently reported revised criteria for apathy [2], defining it 
as a quantitative reduction of goal-directed activity in 
comparison to the patient’s previous level of functioning 
(criterion A). Symptoms must persist for at least four weeks, 
and affect at least two of the three apathy dimensions 
(behavior/cognition; emotion; social interaction; criterion 
B). Apathy should cause identifiable functional impair-
ments (criterion C), and should not be fully explained by 
other factors, such as effects of a substance or major 
changes in the patient’s environment (criterion D).

Consistent with this definition, apathy should be differ-
entiated from other common conditions such as depres-
sion and its core symptom of anhedonia. In their excellent 
review, Chong and Husain [3] emphasize that apathy, al-
though debilitating, is consistently distinct from depres-
sion and generalized cognitive dysfunction.

As a symptom, the prevalence of apathy in disorders 
that directly involve the cortex is 60%, and disorders of 
subcortical structures developing apathy at a 40% rate 
[4]. It has been described in multiple disorders including 
Alzheimer’s disease, frontotemporal dementia, Huntington’s 
disease, major depressive disorder, Parkinson’s Disease, 
schizophrenia, cerebrovascular disease, traumatic brain 
injury, and vascular dementia [5]. Moreover, a large pop-
ulation based study of behavioral and psychological 
symptoms of cognitive impairment found apathy to be 
highly prevalent at 31.9%. The same study found it to be 
persistent and disabling [6].

In fact, apathy has been further been associated with 
functional decline, caregiver burden, increased cost of 
care due to early institutionalization, and increased mor-
tality [7] . Apathy has also been described in healthy in-
dividuals with an estimated prevalence of 1.45% in young 
subjects with reduced quality of life and behavioral acti-
vation [8] and shows patterns of increasing with age, es-
pecially in persons above the age of 65 [9].

This review will focus on neurocognitive, biological 
and clinical aspects of apathy. We will discuss the neuro-
psychology and associated neurobiological underpinnings 
of apathy in various pathological conditions, identifiy 
methods to assess apathy clinically, and review the liter-
ature on managing apathy across various disorders.
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Fig. 1. Broad clinical and neuro-
scientific distinctions between depres-
sion, apathy and alexithymia [5,13]. 

APATHY AND THE REWARD 
SYSTEM ACROSS PATHOLOGIES

Apathy has also been described as a failure to generate 
options for behavior; a diminished ability to select be-
tween options that depend on weighing their potential 
costs and benefits; and an impaired ability to initiate action 
and to learn from outcomes [10]. Another conceptualiza-
tion of apathy details it as a multidimensional syndrome 
reflecting deficits in executive functioning (lack of motiva-
tion to plan, organize or sustain attention), emotional 
functioning (bunting, indifference) and initiation (im-
paired generation of thoughts) [11]. Throughout the liter-
ature, authors have described similar concepts with terms 
such as “initiative, enthusiasm, emotion” or “Intellectual 
curiosity, action initiation, self-awareness”, leading up to 
the consensus criteria included above [11]. Although def-
initions of apathy and anhedonia can sometimes be con-
flated, Apathy presents as an overall lack of motivation 
based on decreased goal-directed behavior or thoughts, 
as well as affective flattening or indifference. [1]. Indeed, a 
lack of desire to pursue a reward or pleasure from a re-
ward is common to both apathy and anhedonia, while 
emotional blunting/indifference is specific to apathy. An 
anhedonic individual may still consider social relation-
ships as being important despite a lack of drive to pursue 
them while an apathetic individual no longer finds social 
relationships to be a valuable endeavor [12]. Another 
common concept commonly conflated with Apathy and 

Anhedonia is Alexithymia, which refers to difficulty iden-
tifying and describing feelings often linked to functional 
somatic disorders [13] (Fig. 1).

From a neuroscience perspective, multiple attempts 
have been made to describe the underlying mechanisms 
of apathy. It was originally described as a dysfunction in 
the dopaminergic system leading to lack of motivation 
[1]. Across various pathologies, apathy seems associated 
with disruption of medial frontal cortex (Anterior Cingulate 
Cortex [ACC] and Orbitofrontal Cortex [OFC]), as well as 
subcortical structures (ventral striatum, medial thalamus, 
ventral tegmental area), with dorsal anterior cingulate cor-
tex (dACC), and ventral striatum (VS) being the most con-
sistently identified [14]. Other structures linked to apathy 
in Alzheimer’s disease (both in decreased volume or de-
creased metabolism on functional magnetic resonance 
imaging [fMRI]) are the posterior cingulate cortex, the pu-
tamen, and the inferior temporal cortex, with a greater as-
sociation with right-sided compared to left-sided struc-
tures [15]. 

Other regions implicated less consistently in the goal- 
directed dimension of apathy are the insula, Dorsolateral 
Prefrontal Cortex (DLPFC), OFC, which are monosynap-
tically connected to each other and to the dACC and VS 
[14]. The dACC-VS circuit seems to have a role in the 3 
components of motivation: willingness to initiate an ac-
tion, to sustain performance of an action, and to learn 
whether actions are worth performing. The circuit plays a 
role in giving actions a value, when making a cost-benefit 
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decision [14]. The value ascribed to performing action 
(reward anticipation) is independent from its “hedonic im-
pact” or “liking” [16], which is deficient in anhedonia, a 
symptom of depression. Hedonic impact has been linked 
to activity in the medial orbitofrontal cortex (mOFC) [17] 
and the ventral striatum, the latter seems to code for pos-
itive prediction errors when reward is unexpected [18]. In 
fact, in studying patients with schizophrenia, Simon et al. 
concluded that apathy was observed with deficits in an-
ticipatory reward processing (ventral striatum activity). 
This contrasts with anhedonia, which seems to be linked 
to a deficit in response to rewarding outcomes (ventral 
striatum and mOFC activity) [19]. 

Neurobiology of Apathy in Late-life Depression
Apathy in depression is a common finding particularly 

in depression with late-age onset [20]. Late-life depres-
sion (LLD) has been associated with several functional 
neural changes: an increase in metabolism in ventral lim-
bic structures, including the amygdala, the pregenual an-
terior cingulate, the posterior orbital cortex, and the pos-
terior cingulate and decreased metabolism in dorsal neo-
cortical areas and basal ganglia, including the lateral and 
dorsolateral cortex, the dorsal anterior cingulate, and cau-
date nucleus [21].

Compared with elderly controls, older depressed adults 
showed increased intrinsic connectivity within the frontal 
parietal network (increased connectivity between superi-
or parietal lobe [SPL] and DLPFC). The SPL appears to be 
involved in directing attention to visual and tactile stimuli 
as well as monitoring of internal body representation [22]. 
DLPFC on the other hand has been shown to have altered 
activity in preparation to overcome prepotency learning 
tasks, showing increased activation with increased pre-
paratory demand [23,24]. Hypotheses about this include 
that older depressed individuals have increased atten-
tional control for internal body states [22]. 

For patients with LLD, there is also increased intrinsic 
activity within the sensorimotor network, that is hypothe-
sized to be linked to compensatory mechanisms counter-
acting cognitive decline [22] and within the default mode 
network including left precuneus, the subgenual ACC, 
and lateral parietal regions, the ventromedial prefrontal 
cortex (vmPFC) [21]. The latter has also been found to 
have attenuated intrinsic activity, which was positively as-
sociated with depression severity and normalized with 

treatment [25]. In fact, the vmPFC (which includes the or-
bitofrontal cortex, the rostral cingulate cortex, and the 
ventral medial frontal gyrus) has been associated with the 
evaluation and regulation of emotional events and stimuli 
and the contextual processing of reward. In LLD, there is a 
decreased response to negative compared with positive 
stimuli [25]. Others found decreased functional connec-
tivity between the regions within the reward network: 
right nucleus accumbens and the right medial orbito-
frontal cortex (mOFC), and between the regions within 
the attention network, right rostral ACC and bilateral su-
perior frontal gyrus [23].

Neurobiology of Apathy in Vascular Lesions
Apathy is also seen as a common poststroke symptom 

[26]. In acute stroke, apathy may be the result of func-
tional changes affecting an area involved in apathy 
generation. Instances of this include strokes in the ACC, 
striatum, ventral basal ganglia, thalamus and PFC. A re-
markable finding in strokes specifically, is that apathy can 
result from damages to areas outside of those involved in 
apathy. This is theorized to be the consequence of dia-
schisis and transneuronal degeneration. Diaschisis is 
functional impairment due to distant damage to con-
nected other parts of the brain. An example of this is re-
duced prefrontal hemodynamic response following sub-
cortical, cerebellar and thalamic infarcts. Transneuronal 
degeneration are structural changes that follow these 
functional alterations [27]. Studies by Jang et al. [28] 
show that when left or right caudate lesions led to apathy 
by secondary lesions to the white matter tracts joining the 
caudate and prefrontral cortex. Further evidence of the 
role of white matter tracts in the genesis of apathy is found 
in Cerebral small vessel disease. Damage to major white 
matter tracts such as anterior cingulum has been asso-
ciated with apathy [29]. Whitespread damage to network 
efficacy seems to follow damage from small vessel disease 
[30]. 

Neurobiology of Apathy in Neurocognitive Disorders
In Mild Cognitive Impairment, Apathy is an early symp-

tom and its presence has been linked to rapid progression 
of symptoms, and a 7-fold increase in the rate of convert-
sion to Alzheimer’s disease (AD) [31].

In Alzheimer’s, Apathy is one of the most frequent 
symptom found on the neuropsychiatric inventory (NPI), 
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with an overall prevalence of 49% [10,32]. 
A disconnection syndrome involving microalterations 

of the anterior cingulum (AC) is a proposed mechanism 
explaining the onset of apathy in AD [33]. The posterior 
cingulate cortex, the putamen, and the inferior temporal 
cortex, with a greater association with right-sided com-
pared to left-sided structures are linked to Alzheimer’s 
both in decreased volume or decreased metabolism on 
fMRI [15]. As detailed in Nobis and Husain’s [10] ex-
cellent review, there was no consensus between studies 
about the regional atrophy and apathy in Alzheimer’s. 
Abnormal white matter integrity on the other hand in AD 
patients has been reported. These white matter changes 
were found in the corpus callosum, which was also corre-
lated with severity of apathy. Severity of apathy was corre-
lated with loss of integrity of the right superior longi-
tudinal fasciculus, left anterior and posterior cingulum, 
and bilateral uncinate fasciculus. On beta Amyloid PET 
imaging, severity of apathy was correlated with beta 
Amyloid deposition in medial and orbitofrontal areas, in-
sula, and right ACC [10].

In Frontotemporal Dementia, Apathy is especially prev-
alent in the behavioral variant with a frequency as high as 
90.5%. It is the most common neuropsychiatric symptom 
and is prevalent throughout the course of the illness 
[7,34]. Apathy has been correlated with changes in the or-
bitofrontal cortex and anterior cingulate, particularly on 
the right, with atrophy noted on morphometry MRI in the 
right lateral orbitofrontal cortex, anterior cingulate [35]. 
PET studies have shown correlation between apathy and 
hypometabolism of orbitofrontal cortex and anterior cin-
gulate [36].

In Parkinson’s Disease and Lewy body dementia, the 
prevalence of apathy has ranged from 17% to 70% and 
35% to 100% [37]. 

The neuroscientific pathways underlying apathy in 
Parkinson’s Disease pertain to a dopaminergic deficit in 
the mesocorticolimbic pathway. PET studies show de-
creased dopamine binding in the Orbitofrontal cortex, 
amygdala, dorsolateral prefrontal cortex and striatum. 
When a ligand that binds to both dopamine and nora-
drenaline transporters was used, the degree of apathy cor-
related inversely with binding in the ventral striatum. 
When executive dysfunction predominates in apathy 
rather than the emotional blunting, lesions affecting this 
are dorsolateral and ventrolateral prefrontal cortex or the 

caudate [38]. 

ASSESSMENT OF APATHY

To diagnose Apathy, the 2018 expert panel recom-
mends the criteria detailed in Table 1.

Because Apathy tends to be subtle and manifest differ-
ently, we recommend the use of scales for its assessment 
and tracking. Choosing the tool used to assess and track 
severity can vary based on the pathology, the informant 
(clinician, patient, caretaker) and the symptoms [2]. The 
supplement to the above consensus criteria contains an 
excellent and exhaustive repository of all the developed 
tools. In our experience, the most used tool is the Apathy 
Evaluation Scale (AES). It is based on Marin’s conceptualiza-
tion of apathy, which described a triad of cognition, be-
havior and emotion. Alternatively, Levy and Dubois iden-
tified three apathetic subtypes: cognitive, emotional-affective 
and auto-activation. The latter component is what distin-
guishes it from Marin’s conceptualization [39]. Another 
widely used too is the dimensional apathy scale which al-
lows for examination and grading of the subtypes above 
[39]. Although apathy and depression can present with 
overlapping symptoms, the emotional-affective subtype is 
different from depression in that its “emotional neutrality” 
whereas depression has a negative affect [39]. 

In Parkinson’s, the Lille apathy rating scale (LARS) is a 
sensitive screen tool capable of distinguishing between 
apathy and depression [40]. The Apathy-motivation Index 
(AMI) was adapted from the LARS to assess apathy in 
healthy people [41]. 

MANAGEMENT OF APATHY

Apathy can be a devastating symptom for both the pa-
tient and their caregivers. Patients with apathy have a low-
er quality of life, have increased risk of mortality and early 
institutionalization [4]. Caregivers may view the loss of 
motivation as volitional or oppositional behavior, leading 
to additional caregiver distress [42]. Careful and repeated 
psychoeducation is necessary.

From a non-pharmacological standpoint, although the 
quality of the evidence varies, several interventions were 
found to be effective. In their systematic review, Theleritis 
et al. [43] found evidence for recreational activities de-
rived from the Need-driven dementia-compromised be-



 Apathy: Neurobiology, Assessment and Treatment 185

Table 1. 2018 Consensus panel diagnostic criteria for Apathy 

Criterion A: A quantitative reduction of goal-directed activity either in behavioral, cognitive, emotional or social dimensions in comparison to the 
patient’s previous level of functioning in these areas. These changes may be reported by the patient himself/herself or by observation of others. 

Criterion B: The presence of at least 2 of the 3 following dimensions for a period of at least four weeks and present most of the time 
B1. Behaviour & Cognition:
Loss of, or diminished, goal-directed behaviour or cognitive activity as evidenced by at least one of the following: 

• General level of activity: the patient has a reduced level of activity either at home or work, makes less effort to initiate or accomplish tasks 
spontaneously, or needs to be prompted to perform them. 

• Persistence of activity: He/she is less persistent in maintaining an activity or conversation, finding solutions to problems or thinking of 
alternative ways to accomplish them if they become difficult. 

• Making choices: He/she has less interest or takes longer to make choices when different alternatives exist (e.g., selecting TV programs, 
preparing meals, choosing from a menu, etc.)

• Interest in external issue: He/she has less interest in or reacts less to news, either good or bad, or has less interest in doing new things.
• Personal wellbeing: He/she is less interested in his/her own health and wellbeing or personal image (general appearance, grooming, 

clothes, etc.). 
B2. Emotion 
Loss of, or diminished, emotion as evidenced by at least one of the following: 

• Spontaneous emotions: the patient shows less spontaneous (self-generated) emotions regarding their own affairs, or appears less 
interested in events that should matter to him/her or to people that he/she knows well. 

• Emotional reactions to environment: He/she expresses less emotional reaction in response to positive or negative events in his/her 
environment that affect him/her or people he/she knows well (e.g., when things go well or bad, responding to jokes, or events on a TV 
program or a movie, or when disturbed or prompted to do things he/she would prefer not to do). 

• Impact on others: He/she is less concerned about the impact of his/her actions or feelings on the people around him/her. 
• Empathy: He/she shows less empathy to the emotions or feelings of others (e.g., becoming happy or sad when someone is happy or sad, 

or being moved when others need help). 
• Verbal or physical expressions: He/she shows less verbal or physical reactions that reveal his/her emotional states. 

B3. Social interaction
Loss of, or diminished engagement in social interaction as evidenced by at least one of the following: 

• Spontaneous social initiative: the patient takes less initiative in spontaneously proposing social or leisure activities to family or others. 
• Environmentally stimulated social interaction: He/she participates less, or is less comfortable or more indifferent to social or leisure 

activities suggested by people around him/her. 
• Relationship with family members: He/she shows less interest in family members (e.g., to know what is happening to them, to meet them 

or make arrangements to contact them). 
• Verbal interaction: He/she is less likely to initiate a conversation, or he/she withdraws soon from it 
• Homebound: He/she prefer to stays at home more frequently or longer than usual and shows less interest in getting out to meet people.

Criterion C: These symptoms (A−B) cause clinically significant impairment in personal, social, occupational, or other important areas of 
functioning. 

Criterion D: The symptoms (A−B) are not exclusively explained or due to physical disabilities (e.g., blindness and loss of hearing), to motor 
disabilities, to a diminished level of consciousness, to the direct physiological effects of a substance (e.g., drug of abuse, medication), or to major 
changes in the patient’s environment.

Adapted from the article of Robert et al. (Eur Psychiatry 2018;54:71-76) [2].

havior model, live music, Snoezelen (multi-sensory room), 
reminiscence therapy, and stimulation-retreat model of 
care, among others. There is a death of evidence for the 
treatment of isolated apathy in healthy individuals.

Management of Apathy in Depression 
There are multiple reports of Selective Serotonin Reuptake 

Inhibitors (SSRIs) worsening apathy in depression. Yuen et 

al. [44] found that apathy is a common feature of late-life 
depression but is a distinct clinical syndrome that is 
“insufficiently addressed by SSRI alone”. In fact, they 

found that individuals with structural abnormalities of the 
posterior subgenual cingulate cortex which connects via 
the uncinate fasciculus to limbic structures were more 
likely to show persistence of apathy in geriatric depres-
sion. They also found that improvement of apathy with 
SSRI was independent of change in depression scores. 
There were no statistically significant worsening of apathy 
scores in this study, though this may in part due to its limi-
tations [44].
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Management of Apathy in Cerebrovascular Disease
Given the heterogeneity of the presentation, data lacks 

as to effective treatments in vascular apathy. A study by 
Moretti et al. [45], found long-term rivastigmine use in 
subcortical vascular dementia to be tolerable and corre-
lated with stability of cognitive performance and daily 
function, with improvements in executive function, plan-
ning behavior, neuropsychiatric symptoms and social 
conduct. Although apathy is not specifically mentioned, 
the above improvements are all components of apathy 
[45]. 

Management of Apathy in Alzheimer’s Disease
Cholinesterase inhibitors have been used for the treat-

ment of Apathy in AD. Evidence for this is lacking as most 
reviews have found either no or limited evidence of bene-
ficial benefit [10,46]. Promising preliminary results were 
found when donepezil was combined with the chol-
inergic precursor choline alphoscerate (versus donepezil 
alone). It demonstrated significantly lower ratings of apa-
thy after 1 and 2 years in the combined treatment arm 
compared to donepezil-only [47]. Methylphenidate has 
also been studied in mild Alzheimer’s disease and was 
found to improve apathy over 12-weeks. It also improved 
cognition, functional status, caregiver burden, CGI scores 
(improvement and severity), and depression [48]. Subse-
quent reviews concluded that methylphenidate’s effect 
was small but significant, though it should be weighed 
against its significant side effects including high blood 
pressure, cough and osteoarticular pain [46]. In the 
Okayama Depression and Apathy Project, patients receiv-
ing escitalopram showed significant improvement in GDS 
score in Alzheimer’s whereas patients receiving sertraline 
showed improvement in the Apathy Scale [49].

Repetitive Transcranial Magnetic Stimulation (rTMS) 
targeting frontal lobe dysfunction (abnormal activity in 
DLPFC, OFC, medial prefrontal cortices [mPFC], anterior 
cingulate gyrus, and supplementary motor area [SMA]) 
with 10 Hz on the left DLPFC produced the best effect size 
in a crossover study conducted with nine subjects with 
MCI. Improvements in AES-S compared to sham groups 
were noticed at 2 weeks. They also saw improvements in 
cognition. Though the sample size was a limiting factor, 
this study could open the door to further studies to utilize 
rTMS for the treatment of apathy in MCI [31].

Management of Apathy in Parkinson Pathologies
Pramipexole was found to produce significantly lower 

total apathy scores, especially when compared with ropi-
nirole and L-dopa [50]. Overvliet et al. [51] recommend, 
based on an extensive review of literature, rivastigmine as 
a treatment of apathy in patients with Parkinson’s Disease, 
and pramipexole or selegiline in Parkinson’s Disease pa-
tients with apathy without cognitive disturbance. It bears 
mentioning however that rivastigmine was not effective in 
controlling apathy in Parkinson’s Disease dementia on a 
1-year follow-up [52]. Pagonabarraga and colleagues rec-
ommended determining the predominant subdomain of 
apathy in PD patients may help guide the choice of ther-
apy: dopamine agonists and other dopaminergic drugs, 
such as methylphenidate, for emotional-affective deficits; 
AcetylCholinesterase Inhibitors for cognitive deficits; and 
dopamine agonists for auto-activation deficit [38].

Depression, a very common comorbidity of Parkinson’s 
Disease, is often treated with SSRIs. SSRIs have been 
linked to worsening of apathy in Parkinson’s Disease [53]. 
Serotonin and Norepinephrine Reputake Inhibitors, que-
tiapine and clozapine were not associated with apathy 
worsening, while Selegiline and Rasagiline were asso-
ciated with lower prevalence of apathy [53].

Management of Apathy in Lewy Body Disease 
There is limited evidence for the use of Cholinesterase 

inhibitors in randomized control trials. Evidence for pra-
mipexole is promising, though lacking studies in which 
apathy is the primary outcome measure.

Management of Apathy in FTD
A small study where agomelatine, an antidepressant 

with MT1 and MT2 receptor agonism and 5-HT2C re-
ceptor antagonism, was compared to melatonin, agome-
latine showed significant reduction of apathy scores in pa-
tients with FTD, and associated decrease in caregiver 
distress. Agomelatine presumably leads to an increase in 
dopaminergic and noradrenergic tone in the prefrontal 
cortex [54]. Citalopram was associated with a decrease in 
apathy in a study by Herrmann et al. [55]. Intranasal oxy-
tocin is currently under investigation in a phase 2 trial by 
Finger et al. [56].
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CONCLUSIONS

Apathy is a prevalent and debilitating symptom that can 
occur in several degenerative and non-degenerative 
pathologies. Its neuroscientific underpinnings involve the 
dopaminergic system and several cortical and subcortical 
structures including ACC, OFC, DLPFC, ventral striatum, 
medial thalamus, ventral tegmental area, among others.

Although recognized as largely treatment resistant, the 
literature describes several non-pharmacological inter-
ventions [43]. 

From a transdiagnostic lens, pharmacological inter-
ventions should be tailored to the apathy subtype identi-
fied using the Dimensional Apathy Scale. Pagonabarraga 
et al. [38] present a reasonable framework to approach 
psychpharmacology in Apathy. For deficiencies in reward 
valuation (emotional blunting), dopamine receptor ago-
nists, methylphenidate and bupropion may be used. For 
deficits in executive dysfunction (decreased interest, cog-
nitive blunting), utilizing acetylcholinesterase inhibitors is 
recommended. For deficits in autoactivation (lack of 
self-initiated behaviors which respond to external stim-
uli), dopamine receptor agonists are indicated [38]. If de-
pression (negative affect, hopelessness, guilt, pessimism) 
coexists with apathy, non-SSRI antidepressants are rec-
ommended as a first line as SSRI may worsen apathy when 
depressive symptoms are comorbid [38].
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