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Apathy and fatigue 

Apathy and fatigue co-occur but are dissociable

Is effort-reward trade-off a 
result or driver of fatigue? 

Fatigue maybe unrelated to changes in reward 
sensitivity, but related to perceived effort



Sensory attenuation (SA) model of fatigue –
proprioception 
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The fatigue conundrum 
Kuppuswamy, Brain, 2017

Active Inference framework

Greater perceived effort maybe explained by 
abnormal weighting of sensory prediction error 



Behavioural evidence of SA in a motor task

Altered perceived effort in fatigue can be 
explained by poor sensory attenuation 



Neurophysiological evidence

 

       





























Fatigue is associated with neurophysiological 
markers of poor behavioural flexibility 



Visual and auditory effort 

Poor Saccadic Suppression 

Can poor sensory attenuation also explain greater 
visual effort? 

Perceptual load limitations 
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Can poor ability to switch attention explain visual 
and auditory effort? 



Target Vs distractor stimulus processing in 
fatigue 

Kuppuswamy et. al., 2021 in preparation Inability to switch attention from distractor to target 
with increasing load explains fatigue 



Fatigue is associated with abnormal activity in resting state salience networks 



Future directions 

• Investigate reward prediction errors and sensory prediction errors in 
the context of trait fatigue and fatigability in disease. 

• When investigating sensory attenuation – focus on all sensory inputs, 
not just somatosensory.

• When studying sensory perception, focus on proprioceptive, visual 
and auditory inputs, and multi-sensory integration. 
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