
Apathie, dépression et troubles neurognitifs majeurs

Dr Samuel Bulteau 

MD, PhD


Place et modalités d’utilisation des ECT pour les 
patients atteints de Troubles Neuro-Cognitifs Majeurs

Dr Samuel Bulteau  

DIU ECT 2022 
Session nantaise

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

1

Place et modalités d’utilisation des ECT pour les 
patients atteints de Troubles Neuro-Cognitifs Majeurs

Dr Samuel Bulteau  

DIU ECT 2022 
Session nantaise

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

Redonner corps à la pensée ? 
  

Intérêt de l’évaluation de la cognition incarnée dans les 
troubles de l’humeur du sujet âgé  

!
!

Dr Samuel Bulteau  

1

1



CRITÈRE A Oui Non

 Il existe une réduction quantifiable de l’activité dirigée vers un but  par rapport à 
l’état précédent de fonctionnement du patient dans les domaines soit  des 
comportements / cognition,  des émotions ou des interactions sociales. Ces 
changements peuvent être rapportés par le patient lui-même ou l’observation 
extérieure.

CRITÈRE B

B1. COMPORTEMENT & COGNITION                                                                                       
Perte ou diminution des comportements dirigés vers un but et de l’activité cognitive mis en 
évidence par la présence d’un des aspects suivants : 

Oui Non

Niveau d’activité général : Le patient présente une réduction du niveau 
d’activité à la maison soit au domicile ou au travail, fournit moins d’efforts pour 
initier ou accomplir des tâches de manière spontanée, ou a besoin d’être incité 
pour les réaliser. 

Persistance des activités : Il/Elle persiste moins dans le maintien d’une activité 
ou d’une conversation, dans la recherche de solutions à un problèmes ou dans 
l’élaboration de voies alternatives pour les résoudre lorsqu’elles ils deviennent 
difficiles. 

Prendre des décisions : Il/Elle a moins d’intérêt et prend plus de temps pour 
prendre des décisions quand différentes alternatives existent. (par ex pour choisir 
des programmes tv, préparer des repas, choisir un menu, etc.)

Intérêt pour des enjeux externes :  Il/Elle a moins d’intérêt, réagit moins aux 
nouvelles quelles soit bonnes ou mauvaises ou à moins d’intérêt pour faire de 
nouvelles activités 

Bien-être personnel : Il/Elle s’intéresse moins à sa santé et son bien-être ou à 
son image (apparence générale, toilette, habits, etc.)

B2. EMOTION 
Perte ou diminution des émotions mises en évidence par au moins un des aspects 
suivants : 

Oui Non

Emotions spontanées : Il/Elle montre moins d’émotions spontanées (auto-
générée) pour ses propres affaires, ou semble moins intéressé par des 
évènements qui devraient l’affecter ou affecter ses proches.                                                                             

Réactions émotionnelles face à l’environnement : Il/Elle exprime moins de 
réactions en réponse à des évènements positifs ou négatifs dans son 
environnement qui le/la touchent directement ou les personnes qu’Il/Elle connait 
bien (répond à une blague, à des informations à la TV ou aux scènes d’un film, 
ou quand Il/Elle est perturbé ou incité à effectuer des tâches déplaisantes).                                                                   

Impact sur autrui : Il/Elle est moins concerné par l’impact de ses actions ou de 
ses sentiments  ou de ses sentiments envers les personnes qui l’entourent.                                                                            

Empathie : Il/Elle a moins d’empathie envers les émotions ou sentiments de 
l’autre (être heureux ou triste quand l’autre est heureux ou triste ou inversement, 
triste quand l’autre est triste, ou être touché émotionnellement quand une 
personne a besoin d’aide)      

Expression verbales ou physiques : Il/Elle montre moins de réactions verbales 
ou physiques qui indiquent son ressenti émotionnel.
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Définitions 
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APPENDIX  

Definition: 
 Goal-directed behaviour/ activity: behaviour aimed toward a goal or toward 
completion of a task Presumed underlying pathophysiological mechanisms: Apathy is 
the clinical consequence of various underlying dysfunctions of mental and biological 
processes required to elaborate, initiate and control intentional/goal-directed 
behaviour.  

B3. INTERACTIONS SOCIALES 
Perte ou diminution de l’engagement dans des interactions sociales mises en évidence 
par au moins un des aspects suivants : 

Oui Non

Initiatives sociales spontanées :  Le patient prend spontanément moins 
d’initiatives pour proposer des activités sociales ou de loisir à sa famille ou 
autres.

Interactions sociales stimulées par l’environnement : Il/Elle participe moins 
ou est moins à l'aise ou plus ou est indifférent aux activités, sociales ou de loisirs, 
proposées par son entourage. 

Relations avec les proches :  Il/Elle s’intéresse moins aux membre de la famille 
( par ex savoir ce qu’il leur arrive, les voir ou les contacter)                                                  

Interactions verbales : Il/Elle initie moins ou n’initie plus de conversation, ou 
l’interrompt précocement.                                                                                                                  

Domicile:  Il/Elle préfère rester chez lui/elle plus fréquemment ou plus 
longuement que d’habitude et s’intéresse moins à sortir pour voir ses proches ou 
ses amis. 

CRITERE B - Resumé Yes No

La présence d’au moins 2 de ces 3 dimensions(B1, B2, B3) la plupart du temps 
durant les 4 dernières semaines

CRITÈRE C Oui Non

Les critères A et B causent une altération cliniquement significative des occupations 
personnelles et sociales, ou d’autres aspects importants du fonctionnement. 

CRITÈRE D Oui Non

Les symptômes A et B ne sont pas exclusivement causés par un handicap physique 
(cécité ou surdité), un handicap moteur, une diminution du niveau de conscience, 
des effets directs d’une substance (drogues illicites ou traitement), ou de 
changements majeurs de l’environnement du patient. 

DIAGNOSTIC DE L’APATHIE Oui Non

Positif si les critères A, B, C and D sont présent present.

Robert P et al., The 2018 international consensus group. Eur Psychiatry. 2018



Caractéristiques Apathie dans les Troubles Neurocognitifs Apathie Dépressive

Antécédents - Déclin cognitif progressif - Antécédent de dépression

Apathie
- Manque global d'intérêt, de motivation et de 

réactivité émotionnelle dans des activités ou 
interactions sociales

- Variable selon les symptômes affectifs
- Hyper-réactivité aux stimuli négatifs, hypo-    

réactivité aux positifs
- Manque de motivation et indifférence peuvent 

masquer l’anxiété

Symptômes 
associés

- Altération marquée des fonctions cognitives
- Fluctuations comportementales
- Peu de symptômes dépressifs
- Perte d'autonomie

- Associée à d'autres symptômes dépressifs 
(pensées négatives récurrentes, humeur triste, 
perte d'intérêt et anhédonie)

- Utiliser échelles HDRS, GDS

Réponse au 
traitement

- Répond à la stimulation externe
- Stimulation cognitive et activités engageantes 

personnalisées sont efficaces

- Moins réceptive aux stimulations externes
- S'améliore avec antidépresseurs et TCC

Impact sur le 
fonctionnement 
quotidien

- Peut influencer la capacité à réaliser des 
tâches

- Affecte généralement l'humeur et la motivation



• L’apathie et l’anhédonie peuvent certes survenir avec l’âge mais aussi dans un grand nombre de 
pathologies


• L’apathie et l’anhédonie peuvent co-exister ou être isolées


• Elles sont corrélées avec le niveau de fatigue (épuisement physique et moral), d’anergie (diminution 
d’énergie, de vitalité), d’anxiété (ruminations, appréhensions excessives) et de troubles cognitifs 


• Baisse qualité de vie, fardeau de l’aidant, moins bon pronostic évolutif (réponse aux antidépresseurs, 
autonomie, risque de troubles cognitifs, observance des soins…)

Some clinicians also use the terms avolition21 or abulia16. 
People with avolition or abulia encounter difficulty in ini-
tiating behaviours but can perform the same actions when 
verbally prompted to do so. Avolition can be a prominent 
negative symptom of schizophrenia21. An extreme form of 
avolition is akinetic mutism, which is characterized by little 
or no self- generated movement or speech32.

Anhedonia is defined as consistently and markedly 
diminished interest or pleasure in almost all daily activ-
ities. Although originally conceptualized as a lack of 
pleasurable experience, for several decades psychiatrists 
have recognized that this symptom may also reflect a 
loss of interest (that is, the motivation) to act in order to 
seek pleasure22. This distinction is important for recent 
conceptualizations of amotivational syndromes, which 
consider anhedonia to share some aspects of apathy. It 
is also important for animal models of anhedonia, in 
which affective experiences of pleasure are challenging 
to measure, but motivation to obtain rewards is far eas-
ier to investigate. Similar to apathy, anhedonia might 
exist for different dimensions, with dissociable axes of 

loss of interest or pleasure in social activities, sensory 
experiences, hobbies or food and drink33. Fractionation 
of apathy and anhedonia into components potentially 
provides a way to examine similarities between the 
syndromes at a fine- grain level.

Along with depressed mood, anhedonia is one of the 
cardinal symptoms of MDD. According to the Diagnostic 
and Statistical Manual of Mental Disorders, Fifth Edition 
(DSM-5)34, patients meet criteria for MDD if they have 
five or more symptoms, one of which must be either 
depressed mood or anhedonia. However, anhedonia can 
occur outside of MDD. For example, it has long been 
recognized as a negative symptom of schizophrenia, and 
is increasingly appreciated to be an important compo-
nent of post- traumatic stress disorder, eating disorders 
and substance use disorder35.

Anhedonia and apathy are measured using either 
questionnaires filled by the patient or caregiver, or a 
structured interview performed by the clinician (BOX 1). 
The closeness of apathy and anhedonia as syndrome 
constructs is emphasized by the few studies that have 

DSM- IV field trials
Reports on the first attempts 
to apply the diagnostic criteria 
laid down in the Diagnostic and 
Statistical Manual of Mental 
Disorders, Fourth Edition 
in real- world settings.

Avolition
Inability to perform self- 
directed, purposeful activities.

Abulia
Reduced spontaneous verbal, 
motor, cognitive and emotional 
behaviours.

Akinetic mutism
Loss of ability to self- initiate 
limb movement and speech.

Box 1 | Measurement and prevalence of apathy and anhedonia

Clinically, apathy and anhedonia are measured using either self- report questionnaires or structured interviews13,17–19,163. 
Popular anhedonia questionnaires13,163 include the Scale for Physical Anhedonia and the Scale for Social Anhedonia (which 
focus on lifetime hedonic responses to specific environmental stimuli), the Snaith–Hamilton Pleasure Scale (which is more 
general and includes less culturally bound questions, rated over recent days) and the Temporal Experience of Pleasure Scale 
(which attempts to distinguish the hedonic and appetitive components of anhedonia). Several questionnaires for apathy 
exist, with two commonly used ones being the Apathy Evaluation Scale and the Apathy Scale17–19.

In interviews, scores are commonly derived using questions from measures such as the Scale for the Assessment of 
Negative Symptoms in schizophrenia, although such scales usually feature only a small number of items specifically 
relating to amotivation13. However, structured interviews specifically focused on apathy (such as the Lille Apathy Rating 
Scale) and anhedonia (for example, the Clinical Assessment Interview for Negative Symptoms and the Brief Negative 
Symptom Scale) have been developed164.

Estimates of apathy in neurological disorders vary depending on the scales used and the selection criteria, but some 
reported mean prevalence rates are shown in the table. Reliable data regarding anhedonia in some of these groups are 
sparse, largely because studies in neurological disorders focus on apathy. However, in one investigation conducted in 
Parkinson’s disease, almost all patients who were apathetic were also anhedonic, whereas almost one- third of the sample 
fulfilled criteria for anhedonia without having apathy165.

Anhedonia is extremely common in depression, with both population- based surveys166 and DSM- IV field trials167 
suggesting a prevalence of 85–95% in major depressive disorder (MDD), on the basis of responses to a single question. 
Studies using questionnaires (with cut- offs defined by the authors of the scale) report clinically significant anhedonia in 
37% of MDD patients11. In schizophrenia, anhedonia has been reported to vary in prevalence from 45% when assessed 
using questionnaires11 to ~80% using clinical interviews13. Anhedonia and apathy can occur within the same individual, as 
reported in both schizophrenia40 and Parkinson’s disease36.

Apathy has a severe impact on the quality of life of both the patient and the carer as well as on functional independence 
and prognosis18. The severity of anhedonia varies greatly within a patient group and correlates with more severe symptoms, 
poorer treatment response and low self- reported quality of life in depression39, and poor functional outcome in 
schizophrenia168.

Disorder Apathy in population (%) Refs Anhedonia in population (%) Refs

Alzheimer’s disease 49 4 61 5

Frontotemporal dementia 72 9 – –

Huntington’s disease 47 10 – –

Major depressive disorder 38 12 37 11

Parkinson’s disease 40 6 46 7

Schizophrenia 47 14 45 11

Stroke 36 1 – –

Traumatic brain injury 61 2 22 3

Vascular dementia 65 8 – –
‘–’ indicates when anhedonia has not been reliably estimated in a patient population.

© 2018 Macmillan Publishers Limited, part of Springer Nature. All rights reserved.

www.nature.com/nrn
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Évaluations neuropsychologiques:

• Identification des déficits cognitifs (fonctions executives et attention-planification, fluences,  inhibition, prise de 
décision, double tâche- théorie de l’esprit, cognition sociale…)

Examens de neuroimagerie:

• Utilisation de l'IRM ou du TEP pour évaluer la structure et la fonction cérébrale.

• Détection de signes de neurodégénérescence.

Histoire médicale détaillée:

• Informations fournies par les proches pour éclairer sur le début et la progression des symptômes.

Collaboration essentielle:

• Une évaluation complète et une collaboration entre neurologues, psychiatres, psychologues et les soignants sont 
essentielles.

Bilan 
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domains encompassing neurocognitive, neurodegenerative, and psy-
chiatric disorders, inclusive of the spectrum of normal aging (Chan et al., 
2010; Geda et al., 2008). Within the realm of neurodegenerative af-
flictions such as Alzheimer’s disease (AD), Parkinson’s disease (PD), 
Lewy body dementia, frontotemporal dementia (FTD), and traumatic 
brain injury, scholarship has noted its pervasive presence (Chen et al., 
2022; Cummings et al., 2015; Marin, 1991; Yu and Wu, 2022). Chief 
among these conditions, AD stands as the most prevalent, impacting 
approximately half of the afflicted individuals, followed by PD, with an 
estimated occurrence in roughly 30% of cases (Le Heron et al., 2019). As 
the medical community navigates PD management, attention is 
increasingly shifting toward the substantial influence of non-motor 
symptoms on patients’ quality of life (Liu et al., 2015; Yu et al., 
2015). Clinicians are paying closer attention to the types (Chen et al., 
2021; Yu et al., 2012) and underlying pathologies (Fang et al., 2019; Lin 
et al., 2019; Yu et al., 2016; Yu et al., 2021) of these symptoms, 
particularly those that hinder patients’ ability to interact within their 
social environments (Chuang et al., 2022; Yu et al., 2018). Apathy en-
compasses behavioral, cognitive, and emotional dimensions associated 
with specific brain regions (Marin et al., 1991; Robert et al., 2009). 
Perturbed connectivity within the circuits linking the prefrontal cortex 
and basal ganglia has been implicated in the manifestation of apathy’s 
symptomatic profile, as argued by Levy and Dubois (Levy and Dubois, 
2006). Moreover, the discourse has expanded to encompass additional 
dimensions, notably social apathy and compromised self-awareness, as 
proposed by Murphy (2000), Sockeel et al. (2006), and Stuss et al. 
(2000) (Murphy, 2000; Sockeel et al., 2006; Stuss et al., 2000). 

1.2. Evolution of diagnostic criteria for apathy: from domains to 
dimensions, addressing overlapping manifestations and social 
considerations 

The diagnostic criteria for apathy have undergone significant evo-
lution. Marin (1991) initially conceptualized it as a deficit in motivation 
across behavior, cognition, and emotion (Marin, 1991). Subsequent re-
visions (2000) introduced criteria addressing symptom quantity and 
functional impact, emphasizing cultural context in symptom evaluation 
(Starkstein, 2000). The 2009 update highlighted apathy within the 
context of AD and neuropsychiatric disorders, incorporating symptom 
duration criteria and examining internal and external motivational 
factors (Robert et al., 2009). The 2018 version introduced terminology 
changes, merged cognitive and behavioral dimensions, and introduced a 
social dimension (Robert et al., 2018). The recent 2021 revision focused 
on neurocognitive disorders and emphasized behavioral, cognitive, and 
emotional aspects, including social apathy (Miller et al., 2021). These 
revisions underscore the recognition of stimuli responses and social 
interaction motivation in apathy assessments, yet independent recog-
nition of social apathy remains debated amidst broader apathy symptom 
dimensions. 

1.3. A comprehensive examination of evaluation methods and exploring 
multi-dimensional apathy 

Two types of apathy assessment scales are available for evaluating 
apathy Table 1. The first type includes apathy-related questions in a 
comprehensive symptom scale to help clinical assessors understand 
overall symptomatology. The second type uses a comprehensive apathy 
assessment scale to measure symptom severity and explore different 
dimensions of apathy manifestations (Mohammad et al., 2018b; Umucu 
et al., 2019). Despite widespread use, the Apathy Evaluation Scale (AES) 
(Marin et al., 1991) has uneven item distribution in its tri-factor 
composition, and subsequent research has questioned its three-factor 
structure stability (Carrozzino, 2019). The Lille Apathy Rating Scale 
(LARS) evaluates various dimensions, including "Social Life"(Sockeel 
et al., 2006), and the Dimensional Apathy Scale (DAS) incorporates 
executive, emotional, and combined behavioral/cognitive dimensions 

(Radakovic and Abrahams, 2014). The Apathy Motivation Index (AMI) 
introduces a unique "Social Motivation" factor (Ang et al., 2017). 
Although these scales have illuminated apathy profiles within neuro-
degenerative disorders, the absence of consensus in scale selection 

Table 1 
Two types of apathy assessment approaches.  

Apathy assessment scale # 
items 

Target 
population 

Characteristics of the 
assessment tool 

Apathy-related items in a comprehensive symptoms scale 
The Neuropsychiatric 

Inventory (Cummings, 
1997) 

1 Neuropsychiatric 
patients 

Assessing whether an 
individual experiences 
a loss of motivation or 
interest in their daily 
life. 

Frontal behavioral 
inventory (Kertesz 
et al., 1997) 

1 FLD 

Nonmotor Symptoms 
Questionnaire ( 
Chaudhuri et al., 2006) 

3 PD 

Non-motor Symptoms 
Scale (Chaudhuri et al., 
2007) 

6 PD 

Movement Disorder 
Society-sponsored 
revision of the Unified 
Parkinson’s Disease 
Rating Scale (Goetz 
et al., 2008) 

1 PD 

Comprehensive apathy assessment scale 
Apathy Evaluation Scale ( 

Marin et al., 1991) 
18 Neuropsychiatric 

patients  
• A four-point Likert 

scale  
• The items of the scale 

encompass cognitive, 
emotional, 
behavioral and other 
aspects. 

Starkstein Apathy Scale ( 
Starkstein et al., 1992) 

14 PD  • A four-point Likert 
scale  

• An abridged version 
of Apathy Evaluation 
Scale 

Apathy Inventory (Robert 
et al., 2002) 

3 AD, MCI, PD, and 
HC  

• Assessing the 
severity of emotional 
blunting, lack of 
initiative, and lack of 
interest. 

Lille Apathy Rating Scale 
(Sockeel et al., 2006) 

33 PD  • A three-point Likert 
scale  

• The scale consists of 
nine sub-scales, with 
one dedicated to 
assessing social life.  

• The sub-scales can be 
combined to form 
composite scores, 
including intellectual 
curiosity, emotion, 
action initiation, and 
self-awareness. 

Dimensional Apathy Scale 
(Radakovic and 
Abrahams, 2014) 

24 HC  • A four-point Likert 
scale  

• The items of the scale 
encompass 
executive, emotional, 
and behavioral/ 
cognitive aspects. 

Apathy Motivation Index 
(Ang et al., 2017) 

18 HC  • A five-point Likert 
scale  

• The items of the scale 
encompass 
behavioral 
activation, emotional 
sensitivity, and social 
motivation aspects. 

Abbreviation: healthy controls, HC; Frontal lobe dementia, FLD; Parkinson’s 
disease, PD; Alzheimer’s disease, AD; Mild cognitive impairment, MCI. 
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domains encompassing neurocognitive, neurodegenerative, and psy-
chiatric disorders, inclusive of the spectrum of normal aging (Chan et al., 
2010; Geda et al., 2008). Within the realm of neurodegenerative af-
flictions such as Alzheimer’s disease (AD), Parkinson’s disease (PD), 
Lewy body dementia, frontotemporal dementia (FTD), and traumatic 
brain injury, scholarship has noted its pervasive presence (Chen et al., 
2022; Cummings et al., 2015; Marin, 1991; Yu and Wu, 2022). Chief 
among these conditions, AD stands as the most prevalent, impacting 
approximately half of the afflicted individuals, followed by PD, with an 
estimated occurrence in roughly 30% of cases (Le Heron et al., 2019). As 
the medical community navigates PD management, attention is 
increasingly shifting toward the substantial influence of non-motor 
symptoms on patients’ quality of life (Liu et al., 2015; Yu et al., 
2015). Clinicians are paying closer attention to the types (Chen et al., 
2021; Yu et al., 2012) and underlying pathologies (Fang et al., 2019; Lin 
et al., 2019; Yu et al., 2016; Yu et al., 2021) of these symptoms, 
particularly those that hinder patients’ ability to interact within their 
social environments (Chuang et al., 2022; Yu et al., 2018). Apathy en-
compasses behavioral, cognitive, and emotional dimensions associated 
with specific brain regions (Marin et al., 1991; Robert et al., 2009). 
Perturbed connectivity within the circuits linking the prefrontal cortex 
and basal ganglia has been implicated in the manifestation of apathy’s 
symptomatic profile, as argued by Levy and Dubois (Levy and Dubois, 
2006). Moreover, the discourse has expanded to encompass additional 
dimensions, notably social apathy and compromised self-awareness, as 
proposed by Murphy (2000), Sockeel et al. (2006), and Stuss et al. 
(2000) (Murphy, 2000; Sockeel et al., 2006; Stuss et al., 2000). 

1.2. Evolution of diagnostic criteria for apathy: from domains to 
dimensions, addressing overlapping manifestations and social 
considerations 

The diagnostic criteria for apathy have undergone significant evo-
lution. Marin (1991) initially conceptualized it as a deficit in motivation 
across behavior, cognition, and emotion (Marin, 1991). Subsequent re-
visions (2000) introduced criteria addressing symptom quantity and 
functional impact, emphasizing cultural context in symptom evaluation 
(Starkstein, 2000). The 2009 update highlighted apathy within the 
context of AD and neuropsychiatric disorders, incorporating symptom 
duration criteria and examining internal and external motivational 
factors (Robert et al., 2009). The 2018 version introduced terminology 
changes, merged cognitive and behavioral dimensions, and introduced a 
social dimension (Robert et al., 2018). The recent 2021 revision focused 
on neurocognitive disorders and emphasized behavioral, cognitive, and 
emotional aspects, including social apathy (Miller et al., 2021). These 
revisions underscore the recognition of stimuli responses and social 
interaction motivation in apathy assessments, yet independent recog-
nition of social apathy remains debated amidst broader apathy symptom 
dimensions. 

1.3. A comprehensive examination of evaluation methods and exploring 
multi-dimensional apathy 

Two types of apathy assessment scales are available for evaluating 
apathy Table 1. The first type includes apathy-related questions in a 
comprehensive symptom scale to help clinical assessors understand 
overall symptomatology. The second type uses a comprehensive apathy 
assessment scale to measure symptom severity and explore different 
dimensions of apathy manifestations (Mohammad et al., 2018b; Umucu 
et al., 2019). Despite widespread use, the Apathy Evaluation Scale (AES) 
(Marin et al., 1991) has uneven item distribution in its tri-factor 
composition, and subsequent research has questioned its three-factor 
structure stability (Carrozzino, 2019). The Lille Apathy Rating Scale 
(LARS) evaluates various dimensions, including "Social Life"(Sockeel 
et al., 2006), and the Dimensional Apathy Scale (DAS) incorporates 
executive, emotional, and combined behavioral/cognitive dimensions 

(Radakovic and Abrahams, 2014). The Apathy Motivation Index (AMI) 
introduces a unique "Social Motivation" factor (Ang et al., 2017). 
Although these scales have illuminated apathy profiles within neuro-
degenerative disorders, the absence of consensus in scale selection 

Table 1 
Two types of apathy assessment approaches.  

Apathy assessment scale # 
items 

Target 
population 

Characteristics of the 
assessment tool 

Apathy-related items in a comprehensive symptoms scale 
The Neuropsychiatric 

Inventory (Cummings, 
1997) 

1 Neuropsychiatric 
patients 

Assessing whether an 
individual experiences 
a loss of motivation or 
interest in their daily 
life. 

Frontal behavioral 
inventory (Kertesz 
et al., 1997) 

1 FLD 

Nonmotor Symptoms 
Questionnaire ( 
Chaudhuri et al., 2006) 

3 PD 

Non-motor Symptoms 
Scale (Chaudhuri et al., 
2007) 

6 PD 

Movement Disorder 
Society-sponsored 
revision of the Unified 
Parkinson’s Disease 
Rating Scale (Goetz 
et al., 2008) 

1 PD 

Comprehensive apathy assessment scale 
Apathy Evaluation Scale ( 

Marin et al., 1991) 
18 Neuropsychiatric 

patients  
• A four-point Likert 

scale  
• The items of the scale 

encompass cognitive, 
emotional, 
behavioral and other 
aspects. 

Starkstein Apathy Scale ( 
Starkstein et al., 1992) 

14 PD  • A four-point Likert 
scale  

• An abridged version 
of Apathy Evaluation 
Scale 

Apathy Inventory (Robert 
et al., 2002) 

3 AD, MCI, PD, and 
HC  

• Assessing the 
severity of emotional 
blunting, lack of 
initiative, and lack of 
interest. 

Lille Apathy Rating Scale 
(Sockeel et al., 2006) 

33 PD  • A three-point Likert 
scale  

• The scale consists of 
nine sub-scales, with 
one dedicated to 
assessing social life.  

• The sub-scales can be 
combined to form 
composite scores, 
including intellectual 
curiosity, emotion, 
action initiation, and 
self-awareness. 

Dimensional Apathy Scale 
(Radakovic and 
Abrahams, 2014) 

24 HC  • A four-point Likert 
scale  

• The items of the scale 
encompass 
executive, emotional, 
and behavioral/ 
cognitive aspects. 

Apathy Motivation Index 
(Ang et al., 2017) 

18 HC  • A five-point Likert 
scale  

• The items of the scale 
encompass 
behavioral 
activation, emotional 
sensitivity, and social 
motivation aspects. 

Abbreviation: healthy controls, HC; Frontal lobe dementia, FLD; Parkinson’s 
disease, PD; Alzheimer’s disease, AD; Mild cognitive impairment, MCI. 
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Relationship to functional impairment

We next explored how severity of motivational changes 
relates to functional impairment within each patient 
group (Table 2). Importantly, neither disease duration (all 
p’s > 0.07) nor self-reported Depression on the DASS-21 (all 
p’s > 0.26) was found to relate to anhedonia or apathy in any 
of the patient groups. Figure 2 presents an overview of the 
relative associations between multidimensional motivational 
impairments and functional outcomes in each patient group 
(scatterplots presented in Supplementary Material).

Pearson partial correlations controlling for sex, disease 
duration, and overall level of cognitive dysfunction on the 
ACE-III revealed significant associations between functional 
impairment (FRS logit score) and all motivational domains 
in bvFTD, whereby more severe motivational disturbances 
were consistently related to greater functional impairment 
(all p’s < 0.03). Fisher’s r to Z transformations revealed that 
for bvFTD, executive apathy severity was more strongly 
related to functional decline than anhedonia (Z = 2.24, 
p = 0.01) or emotional apathy (Z = 1.95, p = 0.03), but did 
not differ from initiation apathy (Z = 1.45, p = 0.09).

In SD, functional decline was associated with all moti-
vational changes (all p’s < 0.01), with the exception of emo-
tional apathy (p = 0.16). Fisher’s r to Z transformations high-
lighted that anhedonia was more strongly correlated with 
functional impairment than emotional apathy (Z = 1.83, 
p = 0.03), with no other differences observed (all p’s > 0.28).

Finally, in AD, greater functional impairment was asso-
ciated with severity of executive (p < 0.001) and emotional 
(p < 0.001) apathy. All other correlations were not signifi-
cant (all p’s > 0.06). Fisher’s r to Z transformations indi-
cated that executive apathy was more strongly correlated 
with functional impairment than anhedonia (Z = 2.39, 
p = 0.008) and initiation apathy (Z = 2.24, p = 0.01), but 
did not differ from emotional apathy (Z = 0.46, p = 0.32).

Fig. 1  Disease-specific motivational profiles across dementia syn-
dromes. Residual scores derived from separate linear regression mod-
els with pre-morbid (before dementia onset) carer ratings included 
as the predictor and current carer ratings included as the dependent 
variable for anhedonia (SHAPS) and apathy (DApS) severity. Violin 
plots depict the distribution of data with the width of the shaded area 

representing the proportion of data located there. Bolded horizontal 
line depicts the median, while dotted lines depict quartiles. AD Alz-
heimer’s disease, bvFTD behavioral variant of frontotemporal demen-
tia, SD semantic dementia. Asterisks denote significant within-group 
differences. *p < 0.05

Table 2  Associations between severity of motivational disturbances 
and functional impairment in each dementia group

Bolded values represent correlations that remain significant following 
Benjamini–Hochberg correction for false discovery rate at q = 0.05. 
*p < 0.05, ***p < 0.001
AD Alzheimer’s disease, bvFTD behavioral variant of frontotempo-
ral dementia, FRS Frontotemporal Dementia Functional Rating Scale, 
SD semantic dementia

bvFTD (n = 58) SD (n = 30) AD (n = 42)

FRS Anhedonia − 0.29* − 0.68*** − 0.35
Executive apathy − 0.62*** − 0.55* − 0.72***
Emotional apathy − 0.34* − 0.32 − 0.63***
Initiation apathy − 0.51*** − 0.55* − 0.38
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Abstract
Motivational disturbances are pervasive in frontotemporal dementia (FTD) and impact negatively on everyday functioning. 
Despite mounting evidence of anhedonia in FTD, it remains unclear how such changes fit within the broader motivational 
symptom profile of FTD, or how anhedonia relates to functional outcomes. Here we sought to comprehensively character-
ize motivational disturbances in FTD and their respective relationships with functional impairment. A cross-sectional study 
design was used including 211 participants—68 behavioral-variant FTD (bvFTD), 32 semantic dementia (SD), 43 Alzhei-
mer’s disease (AD), and 68 healthy older control participants. Anhedonia severity was measured using the Snaith–Hamilton 
Pleasure Scale while severity of apathy was assessed across Emotional, Executive, and Initiation dimensions using the 
Dimensional Apathy Scale. Functional impairment was established using the FTD Functional Rating Scale (FRS). Distinct 
motivational profiles emerged in each dementia syndrome: a domain-general motivational impairment in bvFTD; a predomi-
nantly anhedonic profile in SD; and more pronounced initiation and executive apathy in AD. Correlation analyses revealed 
differential associations between motivational symptoms and severity of functional impairment in each group. Executive 
apathy was associated with functional impairment in bvFTD, while anhedonia was strongly correlated with functional decline 
in SD. Finally, executive and emotional apathy were associated with functional decline in AD. Our study indicates distinct 
profiles of apathy and anhedonia in FTD syndromes, which in turn are differentially associated with functional decline. This 
detailed characterization of motivational phenotypes can inform patient stratification for targeted interventions to improve 
functional outcomes.

Keywords Motivation · Apathy · Anhedonia · Functional impairment · Younger-onset dementia · Neuropsychiatry

Introduction

Motivational disturbances are prominent in frontotemporal 
dementia (FTD), leading to social withdrawal and disen-
gagement from previously enjoyed activities [1]. Loss of 

motivation in the form of apathy represents a core clinical 
feature of the behavioral variant of FTD [bvFTD; 2] and is 
increasingly recognized in language variants of FTD [3, 4]. 
Apathy is inherently multidimensional and can be decon-
structed in terms of its impact on goal-oriented behavior, 
cognitive engagement, or emotional responsiveness [5, 6]. 
Unsurprisingly, apathy is a strong predictor of functional 
decline in FTD [7, 8], compromising the organization,  plan-
ning, and  initiation of basic activities of daily living includ-
ing cooking, managing medication, and maintaining per-
sonal hygiene [8–10]. Beyond its impact on the individual, 
apathy has downstream negative effects on the social and 
emotional wellbeing of the carer [1, 11, 12].

While apathy has tended to take center stage, recent 
studies suggest that many of the negative behavioral symp-
toms of FTD (e.g., social withdrawal, lack of engagement, 
loss of interest) might be better conceptualized in terms of 

 * Muireann Irish 
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Neurosciences, Royal Prince Alfred Hospital, Sydney, NSW, 
Australia

4 Black Dog Institute, University of New South Wales, Sydney, 
NSW, Australia



����	
����������

��
	�����	����
�����	��
�������������	���	�
���	��������
����
����	��
���������
����� ��������
���	��
	!�"�
�	�#�		 ��������	
�����

�
	�#�
����$��%�$	
�!�&'!���	%�(��)
����)�!�%�*'�
���	��
)%�+����,��
�
-����%�.��������%�/����"
		��%��
��	��"
�
	��	%���)�	�0����
���%��
	�,
��
"
�
��%�$	
�!��
��!%������#�����	�%�-
�����&1�$����

�++� *2345�6722823977572�2

�:+� ������;;!��1���;571575<;=1��� 127231731772

$��	 � "�*#�5274

(��
��
���	� Biological Psychiatry: Cognitive Neuroscience and
Neuroimaging

$ ��!��
�� 2>�� )���272?

$���!��
�� 3�,
� ��2723

�  ��!��
�� 3�������2723

��
�� ��������
��� ��
���$����1�#1%�&'!���	�$1%���)�!��(1%��
)�*1%�,��
�-�����+1%�������.1%
"
		���/1%�"
�
	��	��1%���
�����1%�"
�
����1�,1%��
��!�$1%�#�����	���1�@�$�����-1&1%���
	�����	�
��
�����	��
�������������	���	�
���	��������
����
����	������������
����� ��������
���	��
	!
"�
�	�#�		 ��������	
�����%������	�
�����
����������	������������
���
��������������	��	�827239%
!����������;;!��1���;571575<;=1��� 1272317317721

(�������
���A��������
	�
��� ����
���
���	!���	�	�
	 )	���
����
  ��
	 %��� ��
�����
!!����	
���
� �����
��
	!�)�
!
�
%�
	!����)
���	�������
!
������%�����������	���������!��	����������	���
� ��!1�(���������	�B�����	!����
!!����	
�� ���!���	�%��������	��
	!����B�������������������!
�	�������	
�����)%�����B�
�������!�	������������	��������
���������������������
��� �1���
��	�����
�%
!���	��������!� ���	���� ��%�������)
����!�� ���!�B�� �� ���!�
�� ����� �	�	�%�
	!�
�����
�
!�� �
�)�����
��
�����������=���	
�����
�	1

C�2723��������!����/������+	 ��	���
������*� �������"������ 
����� ��
���1

Jo
urn

al 
Pre-

pro
of

• Etude des liens entre niveau d’activité 
motrice (actimétrie), apathie, connectivité 
fonctionnelle 


• Lien entre activité motrice et connectivité du 
réseaux fronto-pariétal, du cortex préfrontal 
dorsolatéral, du DMN, et du cortex cingulaire 
dorsal (dACC)
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Meso-cortical pathway damage in cognition, apathy and gait 1 

in cerebral small vessel disease 2 

Hao Li,1 Mina A. Jacob,1 Mengfei Cai,1,2 Roy P. C. Kessels,3,4,5 David G. Norris,6 Marco 3 

Duering,7,8 Frank-Erik de Leeuw1 and Anil M. Tuladhar1 4 

Abstract 5 

Cerebral small vessel disease (SVD) is known to contribute to cognitive impairment, apathy, and 6 

gait dysfunction. Although associations between cognitive impairment and either apathy or gait 7 

dysfunction have been shown in SVD, the inter-relations among these three clinical features and 8 

their potential common neural basis remains unexplored. The dopaminergic meso-cortical and 9 

meso-limbic pathways have been known as the important brain circuits for both cognitive control, 10 

emotion regulation and motor function. Here, we investigated the potential inter-relations between 11 

cognitive impairment, apathy, and gait dysfunction, with a specific focus on determining whether 12 

these clinical features are associated with damage to the meso-cortical and meso-limbic pathways 13 

in SVD.  14 

In this cross-sectional study, we included 213 participants with SVD in whom MRI scans and 15 

comprehensive neurobehavioral assessments were administered. These assessments comprised of 16 

six clinical measures: processing speed, executive function, memory, apathy (based on the Apathy 17 

Evaluation Scale), and gait function (based on the time and steps in Timed Up and Go test). We 18 

reconstructed five tracts connecting ventral tegmental area (VTA) and the dorsolateral prefrontal 19 

cortex (dlPFC), ventral lateral PFC (vlPFC), medial orbitofrontal cortex (mOFC), anterior 20 

cingulate cortex (ACC) and nucleus accumbens (NAc) within meso-cortical and meso-limbic 21 

pathways using diffusion weighted imaging. The damage along the five tracts was quantified using 22 
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Abstract: Apathy is a complex multi-dimensional syndrome that affects up to 70% of individuals with
Alzheimer’s disease (AD). Whilst many frameworks to define apathy in AD exist, most include loss
of motivation or goal-directed behaviour as the central feature. Apathy is associated with significant
impact on persons living with AD and their caregivers and is also associated with accelerated
cognitive decline across the AD spectrum. Neuroimaging studies have highlighted a key role of
fronto-striatial circuitry including the anterior cingulate cortex (ACC), orbito-frontal cortex (OFC) and
associated subcortical structures. Importantly, the presence and severity of apathy strongly correlates
with AD stage and neuropathological biomarkers of amyloid and tau pathology. Following from
neurochemistry studies demonstrating a central role of biogenic amine neurotransmission in apathy
syndrome in AD, recent clinical trial data suggest that apathy symptoms may improve following
treatment with agents such as methylphenidate—which may have an important role alongside
emerging non-pharmacological treatment strategies. Here, we review the diagnostic criteria, rating
scales, prevalence, and risk factors for apathy in AD. The underlying neurobiology, neuropsychology
and associated neuroimaging findings are reviewed in detail. Finally, we discuss current treatment
approaches and strategies aimed at targeting apathy syndrome in AD, highlighting areas for future
research and clinical trials in patient cohorts.

Keywords: Alzheimer’s disease; apathy; dementia; neuroimaging; neurobiology; neuropsychiatric
symptoms; behavioural and psychological symptoms

1. Introduction
Alzheimer’s disease (AD) is projected to affect 153 million people globally by 2050 [1].

The personal and economic burden of AD relates both to cognitive and neuropsychiatric
symptoms (NPS) of AD [2]. The most common, but often under-recognised NPS in AD is
apathy [3]. Apathy is a complex, multi-dimensional syndrome most commonly defined by
a reduction in goal-directed behaviour. Although estimates vary, it can affect up to 70%
of persons with AD at some stage in the disease course [4]. Importantly, apathy in AD is
one of the symptoms that causes the greatest impact on caregivers and is correlated with
institutionalization [5–8]. Here, we explore recent developments in the apathy syndrome in
AD by discussing diagnostic criteria, prevalence and risk factors as well as the associated
neurochemistry, neurobiology and neuroimaging data. The underlying neural circuitry
and neuropsychology is reviewed. We further review non-pharmacological and pharma-
cological treatment strategies, highlighting recent data from randomised–controlled trials
(ADMET-2) supporting the use of methylphenidate for disabling apathy symptoms in AD.
Moving forward, we highlight the need for further targeted clinical trials specifically aimed
at improving apathy symptoms in AD.

Geriatrics 2023, 8, 75. https://doi.org/10.3390/geriatrics8040075 https://www.mdpi.com/journal/geriatrics



anticipatory pupil dilatation that scales with potential 
reward magnitude in advance of making speeded move-
ments to obtain reward. This pupil response is blunted  
in some patients with apathy59 (FIG. 2a,b).

Action and effort. The initiation, maintenance and 
invigoration of action together constitute part of appet-
itive behaviour — for example, the locomotor approach 
of an animal to a potentially rewarding experience, such 
as food. Appetitive behaviour has been referred to as a 
measure of ‘wanting’ (distinct from ‘liking’; see below)23, 
although some caution against the use of subjective 
terms in reference to animal studies.

Tasks used to study appetitive components of behav-
iour often measure how much physical effort an animal 
is willing to allocate to obtain a reward. For example, 
in progressive ratio tasks, the number of lever presses 
a rat has to make to obtain a set reward progressively 
increases until the animal reaches its ‘breaking point’ and 
is no longer willing to exert further effort25. Similarly, in 
a variation of the T- maze, rodents must decide between 
scaling a barrier to obtain highly rewarding food and a 
low- effort, low- reward food option60 (FIG. 2c). In humans, 
effort allocation can be manipulated using the number 
of button presses, the speed of response or the amount 
of force exerted to obtain rewards (FIG. 2d–f). Often, 
such tasks use choice behaviour as an indication of 
willingness to exert effort56,61–63.

Fewer studies have examined willingness to allo-
cate cognitive effort. Rodents might, for example, have 
to choose to opt for a highly demanding attention trial 
(detect a brief illumination) over a low- demand one 
(detect a prolonged illumination) to obtain a greater 
reward64. In humans too, researchers have probed 

willingness to expend mental effort (in tasks that place 
high demands on attention or working memory) ver-
sus physical effort (squeezing tightly on hand- held 
dynamometers)65,66. These studies have shown both 
common and dissociable brain region contributions to 
effort- based decision making for rewards in the cog-
nitive and physical effort domains65,66. One important 
aspect of effort tasks is that the highly effortful option 
must be achievable; otherwise, any observed changes in 
decision making could relate to probability discounting, 
not effort discounting.

A paradigm commonly used to assess ‘wanting’, 
originally developed in rodents, is Pavlovian– 
instrumental transfer (PIT). PIT involves three stages: 
Pavlovian (passive) conditioning pairing an initially 
neutral stimulus (such as a tone or light) with a reward-
ing outcome (food); instrumental (active, choice- based) 
association between an action (pressing a lever) and the 
rewarding outcome; and, finally, the PIT phase itself — 
the presentation of the Pavlovian conditioned stimulus 
(CS; that is, the tone or light) during instrumental per-
formance — usually during extinction (that is, without 
delivery of rewarding outcomes). Presentation of the 
(unrelated) CS causes an invigoration of instrumental 
responding (known as the PIT effect), and is inter-
preted as reflecting incentive salience, or wanting67. 
Human analogues of the PIT task have been developed, 
with some evidence that the PIT effect is attenuated in 
individuals with depression68.

Hedonic impact. Consummatory behaviour refers to 
the achievement of a goal — for example, eating food. 
Some refer to this as the ‘liking’ phase of motivated 
behaviour23. One probe used to index consummatory 

Pavlovian–instrumental 
transfer
(PIT). The influence of an 
irrelevant conditioned stimulus 
on ongoing instrumental 
behaviour.

Apathy Anhedonia

Syndrome

Behavioural components Learning from outcomes

Option generation Cost–benefit decision

Option selection

Anticipatory phase
Preparation for action

Self-generated or
environmentally cued

Valuation of options 
according to reward, 
effort, time and risk

Motivational arousal

Initiating action and 
sustaining effort

Appetitive/approach 
phase of behaviour
Invigoration of action

Interacting with 
behavioural goal

Consummatory phase of 
behaviour
Hedonic impact

Fig. 1 | Mechanisms underlying effort- based decision making to obtain 
rewards. The clinical syndromes of apathy and anhedonia seem to overlap, 
sharing some possible underlying mechanisms. In the field of effort- based 
decision making for reward, several possible processes have been identified, 
some of which are displayed here. First, before an action is initiated, it might 
be important to generate potential options for behaviour. These might be 
self- initiated or cued by changes in the surrounding environment. Next, the 
possible options need to be evaluated in terms of their costs (effort, time 
required and associated risks) versus their benefits (potential reward) before an  
option for behaviour is selected. Anticipation of reward and preparation for 

action are associated with physiological changes (in heart rate and pupil 
dilatation) linked to motivational arousal. Premotor and motor mechanisms 
are engaged to initiate, invigorate and sustain appetitive or approach 
behaviour. Interacting with the behavioural goal consists of the 
consummatory phase, which may lead to a positive (hedonic) or negative 
impact. Finally , learning from outcomes to alter weighting of costs and 
benefits in subsequent decision making is important for optimizing option 
selection in the future. In principle, lack of motivation — manifest as apathy 
or anhedonia — might occur due to dysfunction at any one or more  
of these stages.
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with reward, suggesting that these parameters might be 
integrated within these areas. By contrast, activity within 
the amygdala seemed to reflect processing of the value 
of rewards associated specifically with cognitive effort.

Option selection and option generation. Intriguingly, 
when people have to select from reward–effort combi-
nations, the activation of ACC or SMA corresponds to 
the difference in reward or effort levels of the chosen and 
unchosen options98. This finding suggests that these dor-
somedial frontal regions might be important for option 
selection after the valuation of the potential behavioural 
options that are presented to an individual (FIG. 1). Which 
brain regions are involved in self- generated options for 
behaviour remains to be established, but some data point 
to a role of the pre- SMA and possibly the dorsolateral 
prefrontal cortex102,103.

Brain regions in apathy and anhedonia. Neuroimaging 
studies across various human neurodegenerative con-
ditions have revealed that apathy is strongly associated 
with atrophy of or functional disruption of the dorsal 
ACC (dACC), vmPFC or OFC, vStr and VTA, as well 

as brain regions connected to these areas27. Intriguingly, 
work examining neural correlates of anhedonia in 
patients with depression has implicated a largely con-
vergent network of brain regions that show blunted 
activation, relative to controls, when performing tasks 
involving appetitive, cost–benefit decision and con-
summatory or learning phases of reward processing. In 
depression, activation is reduced in regions including the 
vStr, caudate, vmPFC or OFC and dACC (although con-
tradictory results were reported in the dACC in different 
studies)104–106.

Although the precise pattern of regions observed to 
show blunted responses in depression is not identical 
across studies, some of this inconsistency is attribut-
able to clinical heterogeneity (with frequent reports 
that the degree of blunting correlates with the sever-
ity of anhedonic symptoms104) and the use of differ-
ent paradigms. For example, a recent investigation 
reported no differences between depressed and non- 
depressed groups in reward- prediction error signals in  
the vStr107, part of learning from outcomes (FIG. 1), 
in contrast to earlier findings using different fMRI  
paradigms104–106.

a b
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Anhedonia (n = 72)
Low mood and anhedonia (n = 182)
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Fig. 3 | Brain regions implicated in motivation, apathy and anhedonia. a | Frontostriatal circuits implicated in 
motivation to act for rewards and effort- based decision making include the dopaminergic projection from the ventral 
tegmental area (VTA) to the ventral striatum (vStr), which includes the nucleus accumbens (NAc) and ventral pallidum (VP). 
Striatal regions project, via the thalamus, to different parts of the medial prefrontal cortex, including the ventromedial 
prefrontal cortex (vmPFC), dorsomedial prefrontal cortex (dmPFC) and the anterior cingulate cortex (ACC). These regions 
in turn project back to the basal ganglia. b | Activation (blood- oxygen-level- dependent (BOLD) response) of the vStr in 
response to anticipation of reward on a monetary incentive task is reduced in adolescents with depressive symptoms, 
especially anhedonia108. The graph shows normalized levels of activation in different groups of adolescents; asterisks 
denote statistical significance. Part b is reprinted with permission from the American Journal of Psychiatry (copyright  
2015), American Psychiatric Association. All rights reserved108.

Reward- prediction error
A computational quantity 
indicating the difference 
between expected and actual 
outcomes.
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Dépression 

• Ruminations: sensées répétitives centrées sur des 
aspects négatifs.

• Sensibilité accrue à la punition: réaction 
exacerbée aux échecs et critiques.

• Biais attentionnels et cognitifs: focalisation sur les 
informations négatives.

◦ Conséquence: difficulté à envisager des 
alternatives positives.

◦ Sous-estimation des bénéfices: potentiel des 
alternatives positives souvent ignoré.

◦ Surestimation des risques: tendance à éviter 
les actions même peu risquées.

• Perte de plaisir: diminution de la capacité à 
ressentir du plaisir.

◦ Conséquence: motivation réduite pour 
explorer et choisir de nouvelles options.

TNC 
• Évaluation biaisée des options:

◦ Difficile de peser les avantages 
et les inconvénients.

◦ Risques: minimisés.

◦ Bénéfices: surestimés.

• Décisions impulsives:

◦ Basées sur les émotions plutôt 
que sur une analyse rationnelle.

• Problèmes de planification:

◦ Incapacité à anticiper et 
planifier en fonction des 
conséquences à long terme.

Génération d’options et prise de décision 



• Ruminations et focalisation négative:

◦Culpabilité, auto-dépréciation, désespoir.
◦Focalisation sur les conséquences négatives, réduisant la motivation à planifier et prendre des initiatives.

• Concentration et attention réduites:

◦Dépression entraîne des difficultés de concentration et de maintien de l'attention.
◦Rend plus difficile la persistance dans les tâches longues.

• Diminution des fonctions exécutives:

◦Capacités de planification, organisation et prise de décision affectées.
◦Difficulté à élaborer des stratégies et à initier des actions, interruption fréquentes des tâches.

• Difficulté de visualisation positive:

◦Les individus dépressifs peinent à visualiser des résultats positifs, impactant la préparation mentale et la motivation.

• Anhedonie et hypersensibilité à l'échec:

◦ Incapacité à anticiper le plaisir, réduisant la motivation.
◦Crainte exacerbée de l'échec entraîne une paralysie par l'analyse.

• Procrastination et fatigue:

◦Report constant des tâches, due à la sensation d'être submergé.
◦Niveaux élevés de fatigue rendent difficile le démarrage des activités.

• Troubles du sommeil:

◦ Insomnie ou hypersomnie commune.
◦ Impact sur l'endurance physique et cognitive.

Préparation de l’action, initiation, maintien de l’effort : dépression



• Difficulté à planifier des activités :

◦ Problèmes pour organiser les étapes nécessaires à l'exécution des tâches.

◦ Être incapable de planifier des activités simples ou complexes.

• Manque de flexibilité :

◦ Difficulté à s'adapter à des changements de plan ou d'imprévus.

◦ Tendance à négliger des étapes importantes prévues.

• Passivité :

◦ Hésitation à démarrer une tâche.

◦ Manque d'enthousiasme pour s'engager dans des activités.

• Difficulté de concentration et fatigabilité:

◦ Besoin fréquent de pauses ou d'incitations externes pour maintenir la concentration.

◦ Tendance à se fatiguer rapidement mentalement ou physiquement lors d'efforts prolongés.

• Désintérêt pour les activités quotidiennes:

◦ Difficulté à maintenir la motivation pour accomplir les tâches de routine.

Préparation de l’action, initiation, maintien de l’effort : TNC



• Biais cognitifs négatifs:

◦ Interprétation négative des expériences, même objectivement positives, réduisant le plaisir.

• Ruminations:

◦ Pensées répétitives sur des événements négatifs, perturbant la capacité à profiter du présent.

• Anhédonie:

◦ Réduction marquée de la capacité à ressentir du plaisir dans des activités habituellement agréables.

• Réactivité émotionnelle atténuée:

◦ Émotions positives moins intenses et moins fréquentes, impactant l'expérience hédonique.

• Diminution de la motivation intrinsèque:

◦ Perte de motivation pour poursuivre des activités agréables, conduisant à une expérience hédonique 
appauvrie.

• Anticipation des déceptions:

◦ Réduit l'engagement dans des activités potentiellement agréables.

• Concentration sur les échecs:

◦ Tendance à se concentrer sur les échecs plutôt que sur les réussites, limitant l'apprentissage positif des 
expériences passées.

• Réduction de la plasticité synaptique:

◦ Les niveaux élevés de stress réduisent la neuroplasticité, affectant l'apprentissage et l'adaptation pour 
les actions futures.

Impact hedonique et apprentissage : dépression



• Diminution de l'intérêt pour les activités plaisantes:

◦ Perte d'attrait pour les expériences agréables.

• Modification des préférences:

◦ Changements dans les choix et les goûts.

• Évitement des activités sociales:

◦ Tendance à éviter les activités sociales ou de loisirs en raison d'une diminution de plaisir perçu.

• Difficulté de rétention et d'apprentissage:

◦ Problèmes à se souvenir des conséquences des actions passées.

• Répétition d'erreurs et oubli des réussites:

◦ Tendance à répéter les erreurs sans tirer de leçons des expériences précédentes.

◦ Oubli des succès antérieurs ou des stratégies efficaces.

• Incapacité d’ajuster les comportements:

◦ Difficulté à adapter le comportement en fonction des retours d'information ou des résultats obtenus.

Impact hedonique et apprentissage : TNC



• Importance des interventions non-médicamenteuses

• Adaptation personnalisée:

◦Adaptation en fonction de la sévérité du trouble, l'âge, l'environnement, les centres d'intérêt et les préférences 
sensorielles des patients (ex: couleurs, musique, odeurs).

◦Approche multisensorielle recommandée, intégrant goût, toucher, vue et ouïe.

• Collaboration avec les proches et les professionnels:

◦Implication des proches et des professionnels de la santé.

◦Renforcement des liens sociaux, partage d'expériences et d'émotions grâce à une approche collaborative.
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• Approches Multisensorielles:

• Aromathérapie: utilisation de la lavande…

• Massages: huile parfumée..

• Snoezelen: stimulation multisensorielle dans un environnement contrôlé ou dans la vie quotidienne.

• Musicothérapie: écoute de musique, chant, et classes virtuelles de musique.

• Stimulation cognitive: techniques variées pour améliorer les fonctions cérébrales.

• Réminiscence: activation des souvenirs et expériences positives.

• Méthodes de relaxation: techniques de respiration profonde et visualisation.

• Technologies de l’information et de la communication (ICT):

• Télémedecine et Réalité Virtuelle utilisées en présence ou absence du thérapeute avec implication des proches.

• Communication simplifiée et bienveillante:

• Utilisation de gestes et de toucher pour expliquer, rassurer et instaurer la confiance.

• Promotion du mouvement et exercice physique:

• Activité physique comme la danse, la marche lente, et des exercices de renforcement musculaire.

Traitements non-médicamenteux 
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Abstract

Introduction

There is high evidence that chronic exercise benefits overall depression severity in older

adults. However, late-life depression is characterized by considerable heterogeneity in clini-

cal manifestation emphasizing the need for more individualized exercise intervention pro-

grams. Therefore, the objective of the proposed review is to investigate the effects of

chronic exercise on overall depression severity and on different symptoms of depression in

randomized controlled trials (RCTs) including older adults with a mean age of at least 60

years, and by considering the moderating effects of intervention characteristics and individ-

ual characteristics.

Methods

This protocol is guided by the Preferred Reporting Items for Systematic Reviews and Meta-

Analysis Protocols (PRISMA-P). We will use the Population-Intervention-Comparator-Out-

comes-Study design (PICOS) criteria for study inclusion and will search the following
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◦ Conversation thérapeutique individuelles et de groupe: permettre l’expression et la connexion avec le 
monde extérieur.

◦ Psychothérapie Interpersonnelle: pour améliorer les relations interpersonnelles.

◦ Entrainement à la Résolution de Problèmes: pour gérer les défis du quotidien.

◦ TCC (Thérapie Cognitivo-Comportementale): pour remplacer les pensées négatives par des pensées 
positives et fonctionnelles.

◦ Méditation Pleine Conscience: pour diminuer les ruminations.

◦ Acceptance and Commitment Therapy (ACT): aider les patients à accepter leurs émotions négatives, 
faire preuve de flexibilité et s’engager dans ce qui a du sens pour eux

◦ Activation comportementale: analyser les blocages et programmer des activités régulières.

◦ CBTi (Thérapies Comportementales et Cognitives de l’Insomnie): pour améliorer les habitudes de 
sommeil



• Structuration des tâches et de l’environnement:

• Nudging « coup de pouce » : pour guider les prises de décisions sans contraindre les choix.

• Planification et routines: utilisation de calendriers et listes d’activités.

• Récompenses et encouragements: pour renforcer la confiance et encourager les comportements positifs.

• Adaptation de l’environnement: réduction des distractions, création d’un environnement calme et rassurant.

• Soutien et éducation:

• Psycho-éducation des proches: pour améliorer la compréhension et le soutien des proches.

• Utilisation de techniques de décision structurées: pour simplifier les décisions complexes.

• Encouragement de l’autonomie et soutien à l’organisation: offrir des choix limités pour stimuler la prise de 
décision et organiser l’environnement de vie.

• Groupes de soutien:

• Participation à des groupes de soutien pour partager des expériences et stratégies, offrant une motivation externe 
et un soutien émotionnel



Utilisation de la rTMS pour l'Apathie

Littérature croissante mais niveau de preuve encore limité :

• Soutien l'utilisation de la rTMS comme thérapie adjuvante pour l'apathie dans les conditions neurodégénératives.

• Les preuves concernant l'apathie liée à la MP et TBI sont moins solides par rapport à d'autres conditions comme la 
maladie d'Alzheimer.

• Améliore la dépression associée à la maladie de Parkinson 

• Potentiel pour intégrer ces thérapies dans les soins de routine.

• Différentes cibles en fonction du sous-type d'apathie.

• Nécessité:  essais + large  pour valider ces approches.

Frontiers in Psychiatry 01 frontiersin.org

Repetitive transcranial magnetic 
stimulation for apathy in patients 
with neurodegenerative 
conditions, cognitive impairment, 
stroke, and traumatic brain injury: 
a systematic review
Adrian I. Espiritu 1,2,3, Takatoshi Hara 4,5, Joy Kirsten Tolledo 1, 
Mervin Blair 1,6 and Amer M. Burhan 1,7*
1 Ontario Shores Centre for Mental Health Sciences, Whitby, ON, Canada, 2 Department of Psychiatry 
and Department of Medicine, Division of Neurology, University of Toronto, Toronto, ON, Canada, 
3 Department of Clinical Epidemiology, College of Medicine, University of the Philippines Manila, Manila, 
Philippines, 4 Department of Rehabilitation Medicine, National Center Hospital, National Center of 
Neurology and Psychiatry, Tokyo, Japan, 5 Department of Rehabilitation Medicine, The Jikei University 
School of Medicine, Tokyo, Japan, 6 Lawson Research Institute, London, ON, Canada, 7 Department of 
Psychiatry, Temerty Faculty of Medicine, University of Toronto, Toronto, ON, Canada

Background: We aimed to determine the e!ects and tolerability of 
repetitive transcranial magnetic stimulation (rTMS) on apathy in patients with 
neurodegenerative conditions, mild cognitive impairment (MCI), stroke, and 
traumatic brain injury (TBI) via systematic review.

Methods: We conducted a systematic search in major electronic health databases, 
including PubMed, Scopus, and PsycINFO, covering the period from inception 
to June 2023. Comparative clinical trials and cohort studies, and studies with 
before-after designs were considered for inclusion. We used the Cochrane Risk 
of Bias and the National Institutes of Health (NIH) tools to assess methodological 
quality.

Results: Out of 258 records identified, 14 studies met our eligibility criteria (11 
randomized controlled trials (RCT) and 3 studies utilized before-and-after designs) 
with a total of 418 patients (overall female-to-male ratio 1:1.17) included in the 
review. The overall methodological quality of the included studies was assessed 
to be fair to good. The stimulation parameters used varied considerably across the 
studies. The summary findings of our review indicate the following observations on 
the e!ects of rTMS on apathy: (1) the results of all included studies in Alzheimer’s 
disease investigating the e!ects of rTMS on apathy have consistently shown a 
positive impact on apathy; (2) the majority of studies conducted in Parkinson’s 
disease have not found statistically significant results; (3) a single study (RCT) on 
patients with primary progressive aphasia demonstrated significant beneficial 
e!ects of rTMS on apathy; (4) the trials conducted on individuals with MCI 
yielded varying conclusions; (5) one study (RCT) in chronic stroke suggested 
that rTMS might have the potential to improve apathy; (6) one study conducted 
on individuals with mild TBI did not find a significant favorable association on 
apathy; and (7) the use of di!erent rTMS protocols on the populations described 
is generally safe.

Conclusion: The feasibility of utilizing rTMS as a treatment for apathy has been 
suggested in this review. Overall, limited evidence suggests that rTMS intervention 
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Méthylphénidate

• Augmente l’action motivée et prometteur pour traiter l’apathie dans la MP et la MA.

• Inhibiteur de la recapture de la dopamine et des catécholamines, augmentant ces neurotransmetteurs dans le striatum et le 
cortex préfrontal médian.

• Relation en U entre dose et réponse ; la prudence est nécessaire, notamment en présence d'antécédents de symptômes 
psychotiques

Inhibiteurs de la Cholinestérase (niveau de preuve limité, outcome secondaire des essais)

• Rivastigmine a montré une efficacité dans le traitement de l'apathie liée à la MP.

• Peut améliorer la qualité de vie des patients et réduit la charge des aidants.

• Effets principalement positifs sur l'apathie, la dépression, la tension et l'irritabilité dans la MA légère à modérée.

Agonistes Dopaminergiques

• Les agonistes Dopaminergiques restent couramment recommandés malgré des preuves mitigées.

• Les agonistes des récepteurs D3 montrent une amélioration des déficits motivationnels dans un modèle lésionnel validé de 
la MP.

• Les patients MP présentant un déficit d'auto-activation devraient être particulièrement traités avec des agonistes 
dopaminergiques.

Traitements médicamenteux 
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Abstract: Apathy is a complex multi-dimensional syndrome that affects up to 70% of individuals with
Alzheimer’s disease (AD). Whilst many frameworks to define apathy in AD exist, most include loss
of motivation or goal-directed behaviour as the central feature. Apathy is associated with significant
impact on persons living with AD and their caregivers and is also associated with accelerated
cognitive decline across the AD spectrum. Neuroimaging studies have highlighted a key role of
fronto-striatial circuitry including the anterior cingulate cortex (ACC), orbito-frontal cortex (OFC) and
associated subcortical structures. Importantly, the presence and severity of apathy strongly correlates
with AD stage and neuropathological biomarkers of amyloid and tau pathology. Following from
neurochemistry studies demonstrating a central role of biogenic amine neurotransmission in apathy
syndrome in AD, recent clinical trial data suggest that apathy symptoms may improve following
treatment with agents such as methylphenidate—which may have an important role alongside
emerging non-pharmacological treatment strategies. Here, we review the diagnostic criteria, rating
scales, prevalence, and risk factors for apathy in AD. The underlying neurobiology, neuropsychology
and associated neuroimaging findings are reviewed in detail. Finally, we discuss current treatment
approaches and strategies aimed at targeting apathy syndrome in AD, highlighting areas for future
research and clinical trials in patient cohorts.

Keywords: Alzheimer’s disease; apathy; dementia; neuroimaging; neurobiology; neuropsychiatric
symptoms; behavioural and psychological symptoms

1. Introduction
Alzheimer’s disease (AD) is projected to affect 153 million people globally by 2050 [1].

The personal and economic burden of AD relates both to cognitive and neuropsychiatric
symptoms (NPS) of AD [2]. The most common, but often under-recognised NPS in AD is
apathy [3]. Apathy is a complex, multi-dimensional syndrome most commonly defined by
a reduction in goal-directed behaviour. Although estimates vary, it can affect up to 70%
of persons with AD at some stage in the disease course [4]. Importantly, apathy in AD is
one of the symptoms that causes the greatest impact on caregivers and is correlated with
institutionalization [5–8]. Here, we explore recent developments in the apathy syndrome in
AD by discussing diagnostic criteria, prevalence and risk factors as well as the associated
neurochemistry, neurobiology and neuroimaging data. The underlying neural circuitry
and neuropsychology is reviewed. We further review non-pharmacological and pharma-
cological treatment strategies, highlighting recent data from randomised–controlled trials
(ADMET-2) supporting the use of methylphenidate for disabling apathy symptoms in AD.
Moving forward, we highlight the need for further targeted clinical trials specifically aimed
at improving apathy symptoms in AD.
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Antidépresseurs SSRI

• Recommandés en cas de dépression sévère ou d'inefficacité des interventions psycho-sociales.

• Essais sur les SSRIs pour traiter l'apathie dans d'autres maladies neurodégénératives ont principalement échoué.

Vortioxetine

• Potentiel effet pro-cognitif et sur l’anhedonie, un sous-domaine de la dépression lié à l’apathie.

• Profil pharmacologique avec activité sur la neurotransmission sérotoninergique, dopaminergique, et catécholaminergique

Ginkgo biloba:

• Plusieurs essais contrôlés montrent une amélioration des symptômes comportementaux et psychologiques de la 
démence.

Mémantine:

• Efficacité possible sur l'agitation, l'agression, le délire et les hallucinations dans la MA modérée à sévère

Pirepemat (IRL-752)

• Potentiellement améliore les fonctions cognitives et l'apathie cognitive par la régioselectivité sur le norepinephrine, la 
dopamine, et l'acétylcholine.

• Essais supplémentaires prévus.



Mais quid de l’impression clinique globale et EI à type de perte de poids 
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