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ABSTRACT
Apathy, empathy loss and depression are common, but 
often misinterpreted syndromes in dementia. This study 
aimed to investigate the intercorrelations of apathy, 
empathy and depression and their white matter 
correlates, in behavioural variant frontotemporal 
dementia and Alzheimer’s disease. Using principal 
component analysis, we showed that while emotional 
apathy and empathy shared the same underlying 
construct, depression was distinct from apathy and 
empathy. Neuroimaging analysis also demonstrated a 
strong association between white matter changes and a 
component of apathy (i.e., executive apathy) but not 
emotional apathy, empathy and depression. This clinical 
and neurobiological evidence suggests an improvement 
in conceptualisation of apathy, empathy and depression 
for more accurate assessment and effective interventions.

APATHY, EMPATHY AND 
DEPRESSION IN DEMENTIA

Are we talking about 
the same thing?
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AIMS
This study investigated 

1) the interrelations between apathy, empathy loss 
and depression, and

2) their white matter correlates, in bvFTD and AD. 

BACKGROUND

In behavioural-variant frontotemporal dementia 
(bvFTD): apathy and reduced empathy are key 
clinical features.

Across the two syndromes, depression is often 
mistaken with apathy.

Fig. 1. Recent work has 
proposed a 
multidimensional 
framework of apathy 1

However, the extent to which these symptoms 
represent similar clinical dimensions, and their 
underpinning neural networks, remains unclear. 

These emotional, executive and initiation apathy 
aspects can manifest as symptoms resembling 
empathy loss and/or depression. 

In Alzheimers’ disease (AD): apathy and reduced 
empathy are also observed.
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METHODS

Participants

For apathy: Items of the Dimensional Apathy 
Scale (DAS)
For empathy: Items of Interpersonal Reactivity 
Index – Emotion Concern and Perspective 
taking Subscales (IRI)
For depression: Items of Depression Anxiety 
Stress - Depression Subscale (DASS-D)

Fixel-Based Analysis (Fig. 2) were employed to 
examine white matter integrity and its 
associations with clinical factors.

Fifty-one bvFTD and 34 AD patients recruited 
from Frontier at Brain and Mind Centre

Clinical assessment

Principal Component Analysis were used to 
identify whether items measuring apathy, 
empathy and depression shared the same 
underlying structures.

Neuroimaging assessment

Fig 2. White matter reduction can be measured by 
reduced fibre density and reduced fibre cross-section 2.



RESULTS

factors were determined by the 
Principle Component Analysis: 

Principal component analysis

Factor 1 included items of emotional apathy 
(DAS- Emotional) and empathy (IRI). 

Factor 2 included items of executive apathy 
(DAS-Executive).

Factor 3 included all items of depression (DASS)

03

Between-groups comparisons showed that:

Factor 1: bvFTD > AD
Factor 2: bvFTD = AD
Factor 3: AD = bvFTD

bvFTD: Factor 1 > Factor 3
AD: Factor 3 > Factor 1 
(p=.06)

Fig. 3. Comparisons of component scores (higher 
scores: greater impairment)
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RESULTS
White matter changes related to clinical factors

Fig. 4. Factor 1 - emotional apathy and empathy was 
associated with reduced fibre density (FD) in the 
superior sections of tracts in the medial prefrontal 
cortices as well as tracts in the posterior parietal lobes.

Fig. 5. Factor 2 - executive apathy was related to 
reduced fibre cross-section (FC) in the genu, the 
bilateral striato-prefrontal bundles and the bilateral 
fronto-pontine tracts.

Fig. 6. Factor 3 – depression was related to reduced 
FD in the posterior part of the left superior longitudinal 
fasciculus, the left arcuate fasciculus, the left striato-
premotor tract.
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CONCLUSION

Key findings
• Emotional apathy and empathy loss share the 

underlying construct.
• Depression is dissociated from apathy and 

empathy.

• White matter changes have strong implications 
for executive apathy, but not emotional apathy, 
empathy and depression.

Improved conceptualisation of 
apathy, empathy and depression 
will be important for the 
development of personalised 
symptom-specific therapies.

Clinical implication
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