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Autism, the 
predictive brain 

and interoception
Peter Vermeulen, PhD

Our 8th sense
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senses brain

input m eaning

stim uli processing

OLD MODEL
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senses brain

input m odel

stim uli prediction

NEW MODEL

The brain does not 
process stimuli, only 
what is different from 
the stimuli it 
predicted…

From The Lancet
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Prediction errors

• The brain has only one goal: 
helping us to survive by predicting the sensory input and minimizing 
prediction errors, either by learning or by changing the world

• The brain doesn’t like prediction errors (they cause stress)

• The brain knows it cannot avoid all prediction errors. Therefore, it

uses a variable precision in handling prediction errors

Depending on the context the brain will treat a prediction error as 
noise (irrelevant) or signal (relevant)

• If relevant, this leads to learning or action

EPIC: Embodied Predictive Interoception Coding 

Barrett & Simmons (2015)
Interoceptive prediction 
errors signal the 
occurrence of 
discrepancies within the 
body, which the brain 
attempts to minimize
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• In autism the flexible adjustment in function of context of 
predictions and the weight given to prediction error seems 
to be affected

• HIPPEA: 

High, Inflexible Precision of Prediction Errors in Autism
(Van de Cruys a.o., 2013, 2014)

Autism, the predictive mind and context

Non autistic brain:
Relative thinking

Autistic brain:
Absolute thinking

Where the balls land

Prediction

Prediction errors

©Peter Vermeulen
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Absolute thinking 
in a relative world

input model

The balance of uncertainty
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Autism

Basic problem in autism: 

UNCERTAINTY

Nothing has an absolute meaning
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Uncertainty, sensory issues and distress

Interoception: different dimensions
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Interoception: different dimensions

• Accuracy: how accurate are you in detecting and 
tracking internal bodily sensations?

• Sensibility: subjective measure of focus on internal 
bodily sensations 

• Awareness: metacognitive awareness of 
interoceptive accuracy
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Reduced interoceptive accuracy

Interoception in autism

• Low cardiac awareness
(Garfinkel a.o., 2016; Palser a.o., 2019)

• Reduced awareness of hunger, thirst, pain, full bladder or 
bowel movements

• Alexithymia
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Consequences of low interoceptive accuracy

• Difficulties with ‘body budgeting’ (Lisa Feldman Barrett)

– Drinking

– Eating

– Moving

– Monitoring energy level

– Sleeping
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Recommended strategies

• Support for monitoring physiological needs:

– Health apps

– Smart watches
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Tips for energy, eating and sleeping
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Recommended strategies

• Good planning and/or predictable routines for:
– Breaks

– Eating and drinking

– Use of toilet

– Going to bed in time

Consequences of low interoceptive accuracy

Difficulties with 

• Emotion recognition

• Emotion regulation

• Self-understanding
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What makes it so difficult to recognize emotions?

• Necessary for making good guesses:
• Knowledge about your body and the signals it sends to 

your brain: interoceptive abilities
• Using context when interpreting the bodily signals



Autism and interoception 3. Nationaler Autismus Kongress,
7/8 November 2025

© Peter Vermeulen  - Autism in Context 16

“Over-, under- en misfirings”

Donna Williams

Williams, D. (1996). Autism: an inside-out 
approach. London: Jessica Kingsley 
Publishers

Not knowing what an emotion is…

“I don’t know if I have fallen in 
love before…”

I do have all kind of sensations, but 
the problem is cognitive: knowing 

what they mean…
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Recognizing emotions

• So, knowing the names of emotions is not enough

• You need to be able to connect the words to

– bodily signals

– events

– experiences

In other words, to context

Recommended strategies

• Supported monitoring (health apps)

• Good planning and/or predictable routines 
for eating, drinking, toilet, sleeping

• Co-monitoring and co-regulation

• Teaching how to read own body
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Improving interoception

• Body scan does not work well with many autistic people

– Too abstract and too vague

– Requires focus and good attention span

– Is a-contextual

– Feels only safe if you already have a good relationship with 
your body

Based on the work of Kelly Mahler
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3 levels of teaching interoception

• Learning to notice body signals: What do I 
feel? How does my body (part) feel?

• Learning to make sense of the body signal: 
What does what I feel mean? Link to emotion? 
What do I need?

• Learning to regulate body signals: 
What does my body need to feel good?

Notice

Connect

Regulate

Source: Kelly Mahler

Tips and tricks

• Individualise

• This is learning. The person should be in the learning zone

• Socratic method – Sherlock Holmes: curiosity

• All signals and emotions are good and helpful

• Recognizing is easier than identifying

• Keep it concrete

• Have fun!
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Teaching interoception

• In the context (daily activities)

• Experiments

• Games

Heart

• Run in place for a full minute 
with really high knees. How 
does your heart feel after 
you have done this?

• Quest: where on your body 
do you feel your heartbeat?
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Lungs

• Breathe in and out five times 
quickly. How do your lungs 
feel?

• Competition: who can hold 
their breath the longest? 
Variant: who can say 'aa' the 
longest?
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Physical exercise and interoception

Physical exercise and interoception
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Recognize and validate their unique inner experience 

• There are no bad thoughts or wrong feelings

• It is OK for think differently

• It is OK to feel differently

• ‘Normal’ does not exist 
in minds

• It is OK not to know

Yes-, no- and doubt-feelings
DOUBT FEELINGNO FEELINGYES FEELING 

When something happens and
you don’t know whether you 
like it or not

When something happens that
you don’t like

When something happens that
you like

You don’t know if it is good or 
bad

When something happens that 
makes you feel bad

When something happens that 
makes you feel good

My example:My example:My example:
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THANK YOU
FOR YOUR ATTENTION!

www.petervermeulen.be


