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Are sensory issues in autism actually sensory?

The predictive mind, context and sensory issues in autism




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:

1. Deficits in social-emotional reciprocity; ranging from abnormal social approach and failure of normal back and
forth conversation through reduced sharing of interests, emaotions, and affect and response to total lack of
initiation of social interaction.

2. Deficits in nonverbal communicative behaviors used for social interaction; ranging from poaorly integrated- verbal
and nonverbal communication, through abnormalities in eye contact and body-language, or deficits in
understanding and use of nonverbal communication, to total lack of facial expression or gestures.

3. Deficits in developing and maintaining relationships, appropriate to developmental level (beyond those with

caregivers); ranging from difficulties adjusting behavior to suit different social contexts through difficulties in
sharing imaginative play and in making friends to an apparent absence ofinterest in people

B. Restricted, repetitive patterns of behavior, interests, or activities as manifested by at least two of the
following:

1. Stereotyped or repetitive speech, motor movements, or use of objects; (such as simple motor stereotypies,
echolalia, repetitive use of objects, oridiosyncratic phrases).
2. Excessive adherence to routines, ritualized patterns of verbal or nonverbal behavior, or excessive resistance to

change; (such as maotoric rituals, insistence on same route or food, repetitive questioning or extreme distress at
small changes).

3. Highly restricted, fixated interests that are abnormal in intensity or focus; (such as strong attachment to ar
preoccupation with unusual objects, excessively circumscribed or perseverative interests).
4. Hyper-or hypo-reactivity to sensory input or unusual interestin sensory aspects of environment; (such as

apparent indifference to painfheat'cold, adverse response to specific sounds or textures, excessive smelling or
touching of objects, fascination with lights or spinning objects).

C. Symptoms must be present in early childhood (but may not become fully manifest until social demands exceed
limited capacities)

0. Symptoms together limit and impair everyday functioning
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Sensory Issues
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Hyporeactivity probably more autism specific

e Decreased responsivity to pain
(Moore, 2014)

 Reduced detection of temperature
(Duerden a.o., 2015)

e Reduced odor detection
(Dudova a.o., 2011; Muratori a.o., 2017)

e Poorer identification of flavours
(Bennetto a.o., 2007)



Important difference!

Hypersensitivity: Hyperreactivity:

* Physiological e Psycho-emotional /
response = behavioural

eSensory threshold response

The Sensory System The Limbic System



No unambiguous, clear indications for
difference in sensory thresholds in autism
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Abstract

A review of records was completed to determine whether children with auditory hypersensitivities have difficulty
tolerating loud sounds due to auditory-system factors or some other factors not directly involving the auditory system.
Records of 150 children identified as not meeting autism spectrum disorders (ASD) criteria and another 50 meeting that
criteria were reviewed. All participants had normal hearing. Tolerance was measured up to |10 dBHL. Findings revealed a
smaller-than-expected percentage of children were unable to tolerate loud sounds.The conclusion drawn is that auditory
hypersensitivity is not based in the auditory system, but rather is a conditioned response to sounds perceived as aversive or
annoying. Treatments for auditory hypersensitivity should not be auditory based but should include desensitization training.
Implications for practice are provided.



Probably even increased perceptual capacity







Are sensory issues really sensory?

CONCLUSIONS

- We found significant reported sensory problems in adults with ASD. This persistence of reported sensory problems in adults suggests that
while there 1s less focus on sensory problems in adults than in children with ASD, the problems may be no less severe.

« We found little evidence however that these problems have a true sensory base. Brain responses to increases in sensory stimulus intensity
were typical in ASD as was the neural refractory period (typically reduced neural response to an immediately repeated stimulus).

» The ASD adults did show evidence of increased levels of arousal during continued auditory sensory stimulation, as well as reduced
habituation of sensory response to unattended sensory stimuluation over time.

» These findings suggest that in adults with ASD, sensory difficulties that are experienced in daily life may be a function of differences in the
modulation of general arousal and the effects of attentional state rather than abnormalities 1n basic sensory response.

« We are currently investigating these effects in children to determine whether or not there is evidence of an abnormal basic sensory response
in children with ASD. Such a finding would indicate that these effects change with behavioral intervention over the course of development.

References
Brown, et al. (2001, Jan-Feb). The adult sensory profile: measuring patterns of sensory processing. Am J Occup Ther., 55(1), 75-82.
Jung, T.P., et al. (2000). Removing electroencephalographic artifacts by blind source separation. Psychophysiology, 37, 163-178.




No stronger sensory response, but stronger
experience of stimuli
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Tactile Perception in Adults with Autism: a Multidimensional

Perceptual and Neural Response to Affective Tactile Texture EATEROPRTRCL] ey
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limbic system

—

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



Our ideas about
Sensory Issues
are based on
the old
computer
metaphor



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



Why so complicated?

Bayesian brain:

Working with probabilities is
appropriate in situations that are
uncertain

he input coming from the
senses is unreliable!
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EXAMPLE:

Color is in your brain: Tomato is
not always red, yet you ‘see’ red

Color is in your brain: you can see the
same color as two different colors

The dancing gorilla you don’t see

Hallucinations, phantom pain,
illusions e.g.Rubber Hand illusion



The brain does not receive sensory input, it predicts
it and processes the prediction errors

Predictability plays a major role in sensory issues

REVIEW NEUROREPORT

Why can’t you tickle yourself?

Sarah-Jayne Blakemore,“* Daniel Wolpert and Chris Frith

Welleome Department of Cognitive Neurology, Institute of Neuralogy, University College London, 12 Queen Square, London
WCIN 3BG, UK

“ACorresponding Author



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

“A key determinant of habituation is
stimulus predictability.
... a lack of predictability would compromise

habituation and lead to hypersensitivity.”
(Sinha et al., 2014)









Autism, CONTEXT and predictions




Sensory issues, context and predictions

e Steph Lietz & Francesca Happé



What defines your sensory reactivity?

PREDICTIONS

(UN)CERTAINTY (prior beliefs)



We cannot avoid prediction errors

That’s why the brain uses a variable precision of its
own predictions

Sometimes, it must be precise
Sometimes, good enough is OK




Autism and the predictive brain

HIPPEA:

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




Autism and the predictive mind: context!

* |n autism, there seems to be a problem with
predictions, the precision of input and priors, and the
handling of prediction errors.

 There’s a deficit in the flexible adjustment of
predictions and their precision in function of

context



Hypothesis Palmer, Lawson, Hohwy (2017)

The autistic brain treats sensory
information as being more informative
(relative to prior information) when
estimating the state of the environment.



The relative weight you give to the sensory input and
oredictions depends on the context

Certain Uncertain
m Sensory input  ® Own model m Sensory input ® Own model

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



Precision determines the filter in our brain

prediction

sensory input (prior beliefs)



Sensory or anxiety and uncertainty?

Small deviations

from prediction

are noticed and
processed

High precision in
expected
prediction error

Hyper
responsivity

Uncertainty
Anxiety
v

Increased alertness



https:fwww.spectrumnews.org

NEWS

Sensory overload in autism may stem
from hypervigilant brain

BY NICHOLETTE ZELIADT

29 JULY 2019




Strategies for sensory issues:
traditional way

Taking away Reducing Controlling Stress
stimulus stimulus stimulus coping

But from Hyperacusis — Tinnitus we learned:

Do not eliminate sounds, but make sounds predictable and
controllable :

e Working on 'feedforward' (prediction) instead of 'feedback’
(stimulus)




We need to ‘feed’ the brain so it can

update its models and reduce the
prediction errors

(prediction errors = stress / unpleasant)



Predictability, not repetition leads to habituation



Again...context




Mismatch negativity P3b
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Strategies for sensory issues?

Tackle the prediction errors!

Changing Giving Changing Stress
predlctlon control stimulus coping

e Predictability in (changes) in sensory environment

e Contextual clarifying of stimuli:
PUSH THE CONTEXT BUTTON

e Changing the brains model of the world



Strategies for sensory issues?

Tackle the prediction errors!

Changing Giving Changing Stress
prediction control stimulus coping

 Knowing how to ‘control’ the
stimulus

e Generating a competitive stimulus
(again: predictability!)



Reduce stress by optimistic predictions

The insular cortex does not only respond to pain but to a
wide range of aversive events.

“This will be bad” leads to the same predictive information as
“this will hurt”

This will be bad = stress A - sensory overload

This will be good = stress W = no sensory overload




The
Importance
of control




And what about hyporeactivity?

* Interoception is affected in autism

e Lower cardiac awareness
(Palser e.a., 2019)

e Lack of awareness of hunger, thirst, pain and the need to
make bowel or bladder movements




Hyporeactivity in interoception

* The outside world is so stressful that the hypervigilant brain
does not have time and energy to process the predictions
and prediction errors regarding the inner world

e Overestimation of own interoceptive abilities (too certain
about one’s own interoceptive sensibility)

 Link with anxiety!
e Anxiety (but also depression) linked to alexithymia

e Autistic brains have not learned to read their own body
e Recognizing inner body signals requires contextual sensitivity






Conclusion

» Take the stress / discomfort caused
by sensory environment seriously

e Address the stress and the arousal rather than the stimuli

e Address the prediction-errors: reduce uncertainty, not stimuli
* Make the sensory environment more predictable
 Clarify the sensory environment
e Give information about sensory environment

* Empowering approach: not avoiding, but coping
* No “one size fits all” interventions
e Give (feeling of) control over the sensory environment
e Teach how to survive sensory stress



Thank you very much
for your attention!
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