Autism: absolute thinking in a relative world

Autism and the
predictive brain
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What do we know about ASD?

DSM-5 criteria for autism spectrum disorders

An must m ia A, B, Cand D:

SOCIAL &
COMMUNICATION
PROBLEMS

LACK OF —
FLEXIBILITY

Autism friendliness

* There is no such category as “autistic behaviors”,
only “human behaviors (Barry Prizant)

* An autism friendly approach starts

from an understanding of autism from within!

* Knowledge of “autistic thinking” is the key to success
in education and treatment!
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Autism: absolute thinking in a relative world

Autism friendliness

= An autism friendly e
approach starts >_
from an understanding
of autism from within!

= Knowledge of “autistic thinking” is
the key to success in education and
treatment!

Autism:
absolute thinking in a relative world

But: Nothing has an absolute meaning

So, basic problem: UNCERTAINTY

Standard idea about the brain
Computational analogy
Input > Processing > output
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Perception > Cognition > ACti:JI’l ‘
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Autism: absolute thinking in a relative world

What’s wrong with our current ideas about
the brain?

* 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)
* Processing all the sensory input (computing) is not very helpful for
survival! (Smilodon story)
* So, the brain does not compute, It guesses,
* And it can make smart guesses because it uses context,

* This is known as: the predictive mind

7
So, it does NOT work like this
senses brain
@@@@ E
@
stimuli rocessin
8
But it works like this
senses brain
OO 3
®
stimuli prediction
input ’I model
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Autism: absolute thinking in a relative world

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 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 @ variable precision in handling prediction errors
Depending on the context the brain will treat a prediction error as
* Noise or normal variation (irrelevant)
« Signal, so something that should lead to learning or action
11
input prediction
I Prediction error! I
B prediction ) prediction
zuifyj ynj r tijq j | twg
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Autism: absolute thinking in a relative world

Predicts the sensory input. If there is a prediction
error, the brain has to decide whether it ignores it
or do something with it: learning (updating the
model/prediction) or changing the world.
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Autism and the predictive

brain

HIPPEA:
High, Inflexible Precision of Prediction
Errors in Autism

‘‘‘‘

o

Precise Minds in Uncertain Worlds: Pres ‘oding in Autism

Sander Van de Cruy Eylen.
Bart

Temple Grandin: My mind is a web browser
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sm and The
ictive Brain
Absolute Thinking in a
World

16

Main source of distress in autism: uncertainty

Absolute thinking in a relative world

v

confusion — misunderstanding - uncertainty

17

Autism friendliness = clarifying

Context blindness

U
Not seeing the ‘right’ meaning

I

¥
Offering the ‘right’ meaning

[
Clarifying context and the world

18
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Autism: absolute thinking in a relative world

Pushing the context button
- N ~N
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Autism as a prediction disorder

This new idea could change our ideas about many things in autism
such as:

= Sensory issues and what to do about them

= Communication

= Emotion recognition and how to teach socio-emotional skills

20
Important difference!
Hypersensitivity: Hyperreactivity:
*Physiological *Psycho-emotional /
response * behavioural
*Sensory threshold response
The Sensory System The Limbic System

21
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Autism: absolute thinking in a relative world

Proposed DSM-5 criteria for autism spectrum disorders
An individual must meet criteria A, B, C and D:

A. Persistent deficits in social communication and social interaction across contexts, not accounted for by
general developmental delays, and manifest by all 3 of the following
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ation, through
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Restricted, repetitve patterns of behavior, interests, or activities as manifested by at least two of the
following:

otor movements, or use of objects; (suich as simple motor
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o idiosyncratic phras
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that are abnormal in intensity
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C. symptoms must be present in early childhood (but may not become fully manifest until social demands exceed
limited capacities)

ng atachmentto or

D._symptoms together limit and impair everyday functioning
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No unambiguous, clear indications for
difference in sensory thresholds in autism
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Understanding Sound Sensitivity in iy
. © 2010 Hammill Institute on Disabilities
Individuals with Autism Spectrum Reprmts nd pamsion
uhcomfoumatFemisionsav
H DOI: 10.1177/1088357610364530
Disorders i

an N. Stiegler' and Rebecca Day

Abstract

Literature on sound sensitivity in individuals with and without autism spectrum disorders (ASD) is reviewed in this article.
Empirical evidence is examined,and and psyc| behavioral perspectives are described There is virtually
no evidence of true physiological differences in auditory systems of individuals with ASD. It is evident, however, that many
people with ASD (a) feel fearful and anxious about sound, and (b) may experience unpleasant physiological sensations
because of autonomic and/or behavioral responses to nonpreferred sounds, but (c) can learn to react in less stigmatizing,
more effectively self-regulating ways. Current assessment and intervention practices are discussed, and a case is presented.
Heightened understanding of this issue among caregivers and interventionists may ultimately improve life participation for
individuals with ASD.

24
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No stronger sensory response, but stronger
experience of stimuli

Tactile Perception in Adults with Autism: a Multidimensional
Perceptual and Neural Response to Affective Tactile Texture Psychophysical Study
Stimulation in Adults with Autism Spectrum Disorders

t, Mary Bieth Nebel

Tactile Hypersensitivity and GABA Concentration in the Sensorimotor
Cortex of Adults with Autism

Lautie-Anne Sapey-Triomphe

, Franck Lamberton, Sandrine Soni¢, Jérémie Mattout, and
Christina Schmitz

Interventions should focus on the limbic system, rather than on the
sensory system ...

25

Uncertainty drives anxiety,
sensory issues in autism

ORIGINAL PATER

The ionship Between of Uncertainty, Sensory
Sensitivities, and Anxiety in Autistic and Typically Developing
Children

26

Sensory overload in autism may stem
from hypervigilant brain|

BY NICHOLETTE ZELIADT

2001y 219
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PETER VERMEULEN Sensory overload Stress/anxiety
[ a hyper alert brain \
| S 2T
- Abs, lute Thl"klﬂg ina Lots of prediction errors UNCERTAINTY
World
R Too specific HIPPEA
models

28
Strategies for sensory issues:
traditional way
) N i :
Taking away Reducing Controlling Stress
stimulus / stimulus ) stimulus coping
» Do not eliminate sounds, but make sounds predictable
and controllable :
« Working on 'feedforward' (prediction) instead of
'feedback' (stimulus)
29
Strategies for sensory issues?
Tackle the prediction errors!
Changing Giving Changing Stress
prediction control stimulus coping
L * Predictability in (changes) in sensory environment
« Contextual clarifying of stimuli:
PUSH THE CONTEXT BUTTON
* Changing the brains model of the world
30
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PETER VERMEULEN No sensory
overload

[ a relaxed brain \

4 y 7- d Few prediction errors @ Certainty
| . =
L\ /
1 \

] N

Model does Little weight
R not become for prediction
too specific ﬁ‘ errors

Calm / relaxation
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Relaxing the brain and stimulus reactivity

This will be bad = stress & = hyperreactivity
You will be OK - stress W - no hyperreactivity

FICO0Research iAot & it

Sensory-specific predictive models in the human anterior insula
[version 1; peer review: 2 approved]

@il Sharvit', Patrik Vuilleumier??, Comrado Corradi-DellAcqua 924
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H.A.P.P.Y.

Happiness in Autism Personal Project for Young people

33
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Autism:

absolute thinking in a relative world

H.A.P.PY.

developing evidence based, personalized and
autism friendly strategies that aim at increasing
the wellbeing of an autistic individual

34

10 well-being strategies

. Accepting and loving yourself

. Good Feeling toolbox

. Flow activities

. Physical exercise

. Problem focused coping strategies

1
2
3
4
5
6. Emotion focused coping strategies
7. Positive thinking

8. Gratitude

9. Kindness

1

0. Personal projects: learning something new

35

How to help autistic students cope with
sensory overload?
* Make stimuli predictable and understandable, so the
world becomes safer
* Give control
*Work on well-being and good-feeling

36
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Autism: absolute thinking in a relative world

Understanding language and communication:

old model new model
meuT PROCESSING haiiad) stimulus _‘_ prediction error _'_ prediction
meweg  codog ymbos sacoting meaning
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Context and predicting language and communication

The brain makes quick guesses about what someone is
going to say or show, based on context

* N400
. i imi * N400 lower in people with autism
Lexical priming (Pijnacker e.a., 2010)
Wy B — —
l L LA RO T

Jan eet friet met mayonaise Jan eet friet met schoen.
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Special issue Cortex, July 2015

Cortex

Volume 68, July 2015, Pages 155-168

Special issue: Prediction in speech and language processing

A predictive coding framework for rapid neural dynamics during
sentence-level language comprehension

Understanding language = predicting language!
If the person cannot predict, then slow down

your communication and push the context
button

39

© Peter Vermeulen - www.petervermeulen.be



Autism: absolute thinking in a relative world

Context

* Does not only help us to predict and
recognize communication

* It also helps us to avoid all the confusion of
the ever changing meanings of what people
say or show us

40

Context and communication

What is difficult for people with ASD, is to find
out what something (a word, a sentence, a
gesture, a picture etc.) means in this context

So, give time to process and ‘push the
context button’

41

Pushing the context button means:

Concrete Communication
makes very concrete
what something means
in this specific context

42
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Context and emotion recognition

Relation facial expression —emotion is not fixed

We never see facial expressions out of context

43

Facial expressions: inherently ambiguous!!

emotio"review

Inherently Ambiguous: Facial Expressions of Emotions,
in Context

Ran R. Hassin

Shlomo Bentin

44

We don’t read emotions FROM faces,
we read emotions INTO faces

Recognizing emotions

P’:‘;‘r‘“" o predicion ==  CONTEXT
He's
pleased!

mouth
abit -
..

open

mouth corner

45
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Autism: absolute thinking in a relative world

Again: context...

QPS

PSYCHOLOGICAL SCIENCE

Current Dirocons inPoychologcal
- " " Scence

Context in Emotion Perception 2005 286-290

OThe Authors) 2011

Reprios and parmition

b comfourmaermisions nav

DO 10,1 177096372141 1422522
Lisa Feldman Barrett'?, Batja Mesquita’, and Maria Gendron' s
'Department of Psychology, Boston College, "Department of Psychmr( and the Martinos Center for Biomedical
Imaging, Massachusetts General HospitaiHarvard Medica School. and ‘Department of Psychology
Universiy of Leuven. Belgum

Abstract

We review recent work demonstrating consistent context effects during emotion perception Visual scenes, voices, bodies, other
faces, cultural orientation, and even words shape how emotion is perceived in a face, calling into question the still-common
assumption that the emotional state of a person is written on and can be read from the face like words on a page. Incorporating
context during emotion perception appears to be routine, efficient, and, to some degree, automatic. This evidence challenges
the standard view of emotion perception represented in psychology texts, in the cognitive neuroscience literature, and in the
popular media and points to a necessary change in the basic paradigm used in the scientific study of emotion perception.

46

Context

Context: happy

u 1§
happ happy

Righart & De Gelder (2008)

47

But people with autism rely on the face, not the context!

,Iautism
Short Report

-
Emotion recognition from congruent e Auorty 2014

s A v Reros ambparmisens:
and incongruent emotional expressions g
and situational cues in children with &uaiambém

autism spectrum disorder

Dina Tell and Denise Davidson

48
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Context more important than the face!

But people with autism rely on the face, not the context!

Percentage of children’s responses for the
incongruent emotion condition

Incongruent

: .
M
o Lt ot

T children ASD children

WHappy wSad whAngry wFear mNeutral

Tell & Davidson (2014)

So we should teach people with autism to

PREDICT emotions, using context, not faces
R

Link emotions to context

Available online at m

ScienceDirect Procedia

Social and Behavioral Sciences

ELSEVIER Procedia - Social and Behavioral Sciences 93 (2013) 1148 - 1153
3rd World Conference on Leaming, Teaching and Educational Leadership - WCLTA 2012

Interpreting social contexts and emotions and ASD

Rosalyn Adamowycz, MA, BCBA®*, Sorcha Parker, MSc, BCBA®

51

© Peter Vermeulen - www.petervermeulen.be



Autism: absolute thinking in a relative world

Despite intact Theory of Mind difficulties predicting what
other people will do

Cognition 160 (2017) 17-26

Contents lists available at ScienceDirect

Cognition

journal www.elsevier. 1 OGNIT

Original Articles
Reduced sensitivity to social priors during action prediction in adults @me
with autism spectrum disorders

Valerian Chambon **, Chlé Farrer ¢, Elisabeth Pacherie?, Pierre 0. Jacquet, Marion Leboyer®,
Tiziana Zalla™*
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Context and social competence

= The biggest problem in ASD is not social skills (knowing what and
how to do)

= The biggest problem in ASD is knowing where and when to do it and
where and when not

Social competence requires contextual sensitivity

53

Loth a.o. (2010)

Diso

J Autism rd
DOI 10.1007/510803-009.0929.7

ORIGINAL PAPER

Variety is Not the Spice of Life for People with Autism
Spectrum Disorders: Frequency Ratings of Central, Variable
and Inappropriate Aspects of Common Real-life Events

Eva Loth + Francesca Happé + Juan Carlos Gomez
Contextual variations are often seen as central or as fixed
rules, even in those who pass high level ToM tests
e.g. having a dessert when going to a restaurant

54
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Contextualized teaching

= Do not use decontextualized materials
= Do not teach ‘skills’ but start from contexts
= Link behaviours always to contexts

context ~
Starting a conversation = ey
@

Contextualized teaching

Teaching and clarifying context:
v" What can happen in that context?
v" What can you do in that context?

v' What can you say in that context?

56

Contextualized teaching

Does not start from skills but from contexts

ot
{
context # 1

Teaching SKITT T
context # 2
Skill #3

57
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Contextualized scripts

Welcoming someone at your home:
= \When the person wears a coat,

you ask “May | take your coat?”. % Q
Y

= |fthe person says “no”,

invite him/her to come further in.
= |f the person says “yes”, .
wait until he/she gives you the coat
sag

and hang it on the coat rack.
If you don’t have a coat rack
hang the coat carefully over a chair.

58

Contextualized scripts

59

\/\\/ y, €5
Pushingthe “~ \"\'—\i;
context button ’\’\’/ —
helps to ‘predict’ ’</ '
anuncertain = "
world with all its
ever changing ==
meanings
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www.autismincontext.be

www.petervermeulen.be

.

AUTISM in CONTEXT

From neurodivarsity to neuroharmony

peter_autisme

i O
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