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Autism, the predictive 
brain and well-being
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Predictive coding framework
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Sensory issues

Communication difficulties

Social challenges
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Copernican revolution in brain science: the
stimulus-response model is wrong
• Sense making is not just integrating all the details of the 

sensory input
• There isn’t enough time to calculate and make that puzzle! (Daniel 

Kahneman)

• So, the brain does not compute, It guesses, it anticipates the 
world
• This is known as: the predictive mind
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senses brain

input meaning

stimuli processing

OLD 
MODEL

senses brain

input model

stimuli prediction

NEW 
MODEL
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The brain predicts the world based 
on internal and external context

Perception is controlled hallucinating.
We don’t see the world, but our model of the 
world.

Our perception of the world is an illusion
that (in most cases, fortunately) coincides 
with reality. 

Chris Frith
But not always….
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Prediction errors

• The brain has only one goal: 
helping us to survive by minimizing prediction errors

• 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

Prediction error management

Yon, D., Heyes, C. & Press, C. Beliefs and desires in the predictive brain. Nat Commun 11, 4404 (2020).
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PREDICTION ERRORPREDICTION ERROR

Prediction Observation

Perceptual inference Active inference

Updating the model Updating the world
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Autism and the predictive brain

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

The weight given to sensory input or own 
expectations depends on the context

How much weight you give to a prediction error depends on how 
certain (or confident) you are about your model of the world and the 
predictions based on that model (Lawson, Mathys & Rees, 2017)

High confidence

Sensory input Own model

Low confidence

Sensory input Own model
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The biggest problem in autism is…

UNCERTAINTY

Main source of distress in autism

Absolute thinking in a highly unpredictable world

confusion – uncertainty - anxiety 
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“A key determinant of habituation is 
stimulus predictability.
… a lack of predictability would compromise 
habituation and lead to hypersensitivity.”
(Sinha et al., 2014)

Hyperresponsivity:
reduced habituation in autism because of 
reduced predictivity (Turi et al., 2015)

Spectrumnews.org
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Strategies to 
reduce sensory 
stress

• Tackle the prediction errors: predictability in the 
sensory environment
• Give control
• Address the limbic system: good feeling

Predicting the most unpredictable of all...

or
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Addressing uncertainty in autism

Certainty
perceived control

Teaching contextualized 
models

Good feeling A predictable environment

A relaxed and 
certain brain
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Routines are good for the mental health of children
Create islands of control in the ocean of uncertainty

Recommended strategies

• Good planning and/or predictable routines for:
– Breaks
– Eating and drinking
– Use of toilet
– Going to bed in time
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Tips for energy, eating and sleeping

Uncertainty management

Unexpected uncertainty (volatility)  negative value
Sustained exposure to volatility is associated with chronic stress
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 Mommy is going to pick me up at school at 
3.30pm

 I wait for mommy at the school gate.
 If traffic is very busy, mommy could arrive  

later than 3.30.
 If mommy is not at school at 3.40pm, then I go 

back in and I go to the group room. I take my 
Gameboy and play until mommy comes in to 
pick me up.

Contextualized scripts

Contextualized scripts
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Working on happiness in autism

The autistic brainThe autistic brain Well-beingWell-being

Autism friendly plan 
for well-being

Autism friendly plan 
for well-being
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Strategies that address uncertainty

Accepting and loving yourself
1. Good Feeling toolbox
2. Flow activities
3. Physical exercise
4. Routines
5. Resilience paradox
6. Relaxation / mindfulness / breathing
7. Positive thinking
8. Gratitude
9. Kindness
10.Personal projects: learning something new

Don not ask about 
worries / emotions.
Ask what questions 
the person has about 
something.

UNCERTAINTY

WORRYING
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Magic wand 
questions

Exception
questions

Scale 
questions

Solution 
focused 
approach

Managing your worries
•Organize the worry-time
•A planned time and place
•A worry-box
•Contextualize to

counterbalance
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Who will be my new 
colleagues?

Who will be my new 
colleagues?

Will I get my own desk?Will I get my own desk?

What about the breaks?What about the breaks?

We can take a look at the 
website

We can take a look at the 
website

All employees are 
allowed to take breaks

All employees are 
allowed to take breaks

HR will listen to your concernsHR will listen to your concerns

What do we NOT know? What DO we know?

Who will be my staff in 
the supported living 

That there will be support 
for me in my daily 
activities

How will my room look 
like

That I will have my Ipad
and other things I like to 
have with me 

How often and when will 
my parents visit me

That I will be able to call 
my parents to ask them 
when they will come

41

42



Autism, the predictive brain and well-being 28/04/2026

© Peter Vermeulen 22

HIPPEA requires pointing out the similarities

• There will be many new things in my new 
school

• But many things will also be the same:
– There will be teachers

– There will be lockers

– There will be toilets

– There will be breaks

– There will be lunch time

– School will be closed during holidays

– There will be sanitizing hand gel

Positive embracing of uncertainty
Having predictive models that succeed in minimizing prediction errors 
is no guarantee of optimal psychological functioning (p. 21)

Brain fitness requires…challenges
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Explore 
(seek PE’s)

Avoid 
(reduce PE’s)

The balance of well-being

Playful approach to life makes uncertainty 
more familiar 
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Controlled and predictable small 
variations in routines and habits

Teach the brain to like surprises
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Humour: prediction errors
that give pleasure and fun
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Plan the well-being activities

• The positive thinking
• The flow activities
• The worry time
•When to check things
• The surprises

www.petervermeulen.be

THANK YOU FOR YOUR ATTENTION

www.petervermeulen.be
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