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Disclaimer
This certifies that the views expressed in this presentation are those of the author and do not 
reflect the official policy of the NIH.

Disclosure
This certifies that I, Hugo Critchley, have no financial relationship that is relevant to the subject 
matter of this presentation.



Definitions

Psychomotor slowing
Retardation
Dysexecutive syndrome
Abulia
Avolitional
Amotivation
Detachment
Apathy
Anergia
Flattened / blunted affect
Resource limitation 
Diminished self-efficacy
Negative symptoms
Catatonia with akinetic mutism
Obsessional slowness
Preoccupation 

Motor activity
Decreased activity (actimetry)
Slowed reaction times
Lower velocity 
Reduced amplitude of limb movements
Latency and accuracy of eye-movements

Speech
Decreased speech production
Increased speech pause time
Prosody articulation 

Cognition
Reduced psychomotor speed (reaction 
time on cognitive tasks)
Fluency impairments (self-generated items)



Adaptive autonomic engagement 
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Individual differences
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Gianaros et al. 2007, 2008, 2009, 2017



Interoceptive access via insula
insular cortical regions: viscerosensory cortex, conscious access, 
and feelings

Controls & PAF
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Interoceptive predictive coding

TINS 2009



Metacogntion: allostatic self-efficacy

Stephan et al. Allostatic Self-efficacy: A Metacognitive Theory of 
Dyshomeostasis-Induced Fatigue and Depression Front  Hum Neurosci 2016

Z Manjaly et al. Pathophysiology 
and cognitive mechanisms of 
fatigue in MS JNNP 2019



Affective distraction

Makovac et al Neuroimage 2019
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Affective priming

1 Subliminal word presentation ‘ANGER’ or ‘RELAX’ (Hull et 
al., 2002)

2 Letter string > word / non-word judgement

• Reaction times

• Within-participant design

Garfinkel et al., SCAN 
2015
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Word / non-word?



Affective priming

Garfinkel et al., SCAN 
2015



Inflammatory feelings

vaccine placebo

R2=0.74

R2=0.62

Typhoid vaccine v. saline 
injection 
2 hrs
Behavioural task
POMS ratings
VAS VMb VMpo

Insula

Harrison et al. Biol Psych 2009



Inflammation and response
Typhoid vaccination
Correlations with response time
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Brydon et al. Biological Psychiatry 2008



Inflammation and response
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Fatigue as value of rest

The temporal dynamics of opportunity costs: A normative account of cognitive fatigue and 
boredom.Agrawal M, Mattar MG, Cohen JD, Daw ND.Psychol Rev. 2021 Aug 12. doi: 
10.1037/rev0000309.

Fatigue
- Not consumption and diminution of resources
- Value of offline internal computation of values for future benefit 
- (cf boredom value of changing external behavior to gather more information)
- Explore / exploit
- Delay for ‘active rest’ to produce more accurate evaluations (e.g. hippocampal replay)

Model can be applied to allostatic interoceptive control 
Inflammotion and hippocampus 
Replay can be rumination
Unconscious rumination and non-restful sleep (e.g. Broschott)

https://pubmed.ncbi.nlm.nih.gov/34383523/


Interoceptive trait prediction errors



Further work

• Fatigue
• Dysautonomia
• Joint hypermobility
• Fibromyalgia
• Inflammation
• Anxiety 
• Neurodevelopmental disorders
• Dissociative symptoms
• FND
• MS
• Long COVID

Garfinkel, Eccles, Harrison, Quadt, Amato and many others 
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