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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)
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(A) Stroop Task

Fsm

o

Incrwnegrunnt
ticn Trisls

o st S0

e

I.+|I'H-l}|"ﬁ i+| Cong |r||r*c-allﬂ -lfl Cong ivl Incong ifl Cong I

Escargi Congruent
Coneition Trisis

(B) MSIT

Exmmpie Incongruent
Comdition Trighs

e

= e A e L |

Extrgla Congroen]
Conaition Triss

Insula

GREEN

A0 —t —t
204510 5 0 5 10 18 20 285

Gzp

b al
L= ]

ASBP (mmHg)
[

=

Ad]. rCBF{mLA00g/min)

mPFC

WSBP (mmHg)

0 -15-10 -5 0 5 10 15 20 25
Adj. rCBF({mLM00g/min)
L Insula - L]
-

. I‘.'. .-‘_-//"/—
. 8 o0 .
»

L r= 46

Al ——t—+ —t—t
20 4510 -5 0 5 10 15 20 25

Adj. rCBF{mL/100gimin)

A) Blood Pressure
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B) BP reactivity & Corticolimbic /
Pons Connectivity
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INnferoceptive access via Insulo

Insular cortical regions: viscerosensory cortex, conscious access,

Controls & PAF

overlap
B 1/HFP heart
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Extending predictive processing to the body: Emotion as

? Institute for Empirical Research in Economics, University of Zurich, Swi

3Clinical Imaging Sciences Centre, Brighton and Sussex Medical School,. inte rO Ce ptive infE I"Eﬂ Ce

Although accumulating evidence highlights a crucial role
of the insular cortex in feelings, empathy and processing
uncertainty in the context of decision making, neuros-
cientific models of affective learning and decision mak-
ing have mostly focused on structures such as the
amygdala and the striatum. Here, we propose a unifying
model in which insula cortex supports different levels of
representation of current and predictive states allowing
for error-based learning of both feeling states and uncer-
tainty. This information is then integrated in a general
subjective feeling state which is modulated by individual
preferences such as risk aversion and contextual apprai-
sal. Such mechanisms could facilitate affective learning
and regulation of body homeostasis, and could also
guide decision making in complex and uncertain
environments.

control, forward (efference copies) and inverse models are proposed to enable prediction and
correction of action and, by extension, the interpretation of the behavior of others. It is
hypothesized that the neural substrate for these processes during motivational and affective
behavior lies within the interactions of anterior cingulate, insula, and orbitofrontal cortices.
Generation of visceral autonomic correlates of control reinforce experiential engagement in
simulatory models and underpin concepts such as somatic markers to bridge the dualistic

divide. J. Comp. Neurol. 493:154-166, 2005.

© 2005 Wiley-Liss, Inc.

Published online by Cambridge University Press: 10 May 2013
Anil K. Seth and Hugo D. Critchley

Abstract

The Bayesian brain hypothesis provides an attractive unifying framework for perception,
cognition, and action. We argue that the framework can also usefully integrate interoception,

'Ithe sense of the internal physiological condition of the body. Our model of “interoceptive
predictive coding” entails a new view of emotion as interoceptive inference and may account
for a range of psychiatric disorders of selfhood.
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Affective priming

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

2 Letter string > word / non-word judgement

SRR B

« Within-participant design Word / non-word?

 Reaction times

Garfinkel et al., SCAN
2015




Blood Pressure Change (anger-relax)

mmHG

-Ol,l ’-O,IOS “ \}(I)S Ol,l

$
$

.
$

Systolic Blood
Fressure Change

M2

: ®

il
ik

Reciprocal Reaction Time (1/RT)
Difference (Anger-Relax)

Garfinkel et al., SCAN
2015

m NIH Blueprint
for Neuroscience Research



Inflammartory feel

Lt Insula

10
Increasing Fatigue

NIH Blueprint
for Neuroscience Research

g | mn Sleep
0 10 @ Research
7/ Society”

Increasing Fatigue Harrison et al. Biol Psych 2009



Typhoid vaccination

Correlations with response time
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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)
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Interoceptive training to target anxiety in autistic adults (ADIE): A single-
center, superiority randomized controlled trial
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Fatigue
Dysautonomia
Joint hypermobility
Filoromyalgia
Inflammation
Anxiety |
Neurodevelopmental disorders
Dissociative symptoms

FND

« MS

Long COVID

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