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Are sensory issues in autism actually sensory?

The predictive mind and sensory issues in autism

Experience: sensory discomfort

L Valid

Explanation: possible causes

Intervention: possible solutions
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Experience: sensory overload & discomfort

Explanation: hypersensitive to stimuli
[t is sensory!

Intervention: reduce or eliminate stimuli
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How to cope with sensory overload

If you know that your senses get overwhelmed and trigger sensory overload, you can cope Re d u ce
with the condition by recognizing your triggers. It might take some time, but work to

understand what your sensory overload experiences have in common. r

Some people are more triggered by noises, while others are triggered by pulsing lights and

large crowds. - d

You can try to avoid triggers of sensory overload once you know what causes it for you. You
may also want te do the same activities and attend the same events that you would if you didn’t

have this condition. Se n so ry i n p ut

You can be proactive about sensery overload by thinking creatively about how to reduce
sensory input when you're in triggering situations.

Asking for the lights or music to be turned down and closing doors to limit noise pollution when
you enter a social gathering are preemptive steps you can take before sensory overload sets
in. Other tips include the following:

Important difference!

Hypersensitivity: Hyperreactivity:
(Uberempfindlichkeit — (Hyperreaktivitat)

Hypersensitivitat) ° PsyChO emotional /
* Physiological response behavioural response

e Sensory threshold

The Sensory System The Limbic System
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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, emotions, and affect and response to total lack of
initiation of social interaction

2 Deficits in nonverbal communicative behaviors used for social interaction; ranging from poorly 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.

w

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 fiends to an apparent absence of interestin 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 motoric 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 or
precccupation with unusual objects, excessively circumscribed or perseverative interests).
4. Hyper-or hypo-reactivity to sensory input or unusual interest in sensory aspects of environment; (such as

apparent indifference to pain/heat/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 childnood (but may not become fully manifest until social demands exceed
limited capacities)

D. Symptoms together limit and impair everyday functioning

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.

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

Kuiper, M. W., Verhoeven, E. W., & Geurts, H. M. (2019). Stop making noise! Auditory
sensitivity in adults with an autism spectrum disorder diagnosis: physiological
habituation and subjective detection thresholds. Journal of Autism and
Developmental Disorders, 49(5), 2116-2128.

Stiegler, L. N., & Davis, R. (2010). Understanding sound sensitivity in individuals with
autism spectrum disorders. Focus on Autism and Other Developmental
Disabilities, 25(2), 67-75.

Lucker, J. R. (2013). Auditory hypersensitivity in children with autism spectrum
disorders. Focus on Autism and Other Developmental Disabilities, 28(3), 184-191.
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Are sensory issues really sensory?
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No stronger sensory response, but stronger
experience of stimuli

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

Standard idea about the brain
Computational analogy
Input > Processing > Output
Perception > Cognition > Action
Stimulus (Reiz) > Verarbeiting > Response (Reaktion)
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What’s wrong with the stimulus-response

model of the brain

* Sense making is not just integrating all the details of the
sensory input

* So, the brain does not wait until it gets input, the brain
anticipates (predicts) the input by making smart guesses

* And it can make smart guesses because it uses context,
* This is known as: the predictive mind

senses OLD MODEL brain

stimuli | »  processing
input meaning
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senses NEW MODEL brain

NGk memmogn

stimuli prediction

inbut < model

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

From The Lancet
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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)

Sensory input is highly unreliable

[ stimulus

sensation
[ stimulus

sensation
[ stimulus

sensation

[ stimulus no sensation

LAY

[ no stimulus sensation
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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

Sensory input is not the most important

In terms of neural connections, only 10% of
the information our visual brain uses comes

from the eyes.
The rest comes from other parts of the

brain: 90%.
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Autism, the predictive mind and context

* 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)
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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)
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Temple

I Grandin

Absolute thinking
in a relative world
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High confidence in model: low precision

W

W

Low confidence in own model: high precision
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The biggest problem in autismis...

UNCERTAINTY

© Peter Vermeulen - Autism in Context
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Uncertainty and sensory issues
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s it really the sound that is the problem?

Increased brain activity at...silence!

Reducing — eliminating stimuli

Short term: OK
Long term: not OK!

e Sensory deprivation as torture (Guantanamo
bay)

* Noise cancelling headphones make the brain
more sensitive to sound and can even cause
tinnitus (listening loss)
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Hyperacusis - Tinnitus

Do not eliminate sounds, but make sounds predictable and
controllable : 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)
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Pain treatment 2.0

The New England
Journal of Medicine

Copyright @ 2002 by the Massachusetts Medical Society
VOLUME 347 JuLy 11, 2002 NUMBER 2

A CONTROLLED TRIAL OF ARTHROSCOPIC SURGERY
FOR OSTEOARTHRITIS OF THE KNEE

J. BRUCE MOSELEY, M.D., KIMBERLY O'MALLEY, PH.D., NANCY J. PETERSEN, PH.D., TERRI J. MENKE, PH.D.,

BARUCH A. BRODY, PH.D., DAVID H. KUYKENDALL, PH.D., JOHN C. HOLLINGSWORTH, DR.P.H.,
CAROL M. AsHToN, M.D., M.P_H., AND NELDA P. WRAY, M.D., M.P.H.

with Extreme Pain

Virtual “SnowWorld” Helps Burn Victims Cope

Strategies for sensory issues?

Tackle the prediction errors!

Changing Giving Changing
predlctlon control stimulus

Stress
coping

* Contextual clarifying of stimuli:
PUSH THE CONTEXT BUTTON

e Changing the brains model of the world

e Predictability in (changes) in sensory environment

© Peter Vermeulen - Autism in Context
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Temple

I Grandin

The role of contextual predictions
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Predictability, not repetition is helpful

Predictability is not the same as repetition
When you expect variation, a new stimulus will not create a
prediction error
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Strategies for sensory issues?

Tackle the prediction errors!

Changing Giving Changing Stress
prediction control stimulus coping

* Knowing how to ‘control’ the
stimulus

* Generating a competitive stimulus
(again: predictability!) = stimming

| h e Perception, 2015, volume 44, pages 569-586
| rn p O r‘ta n C e doi10.1068/p7833

The sensory experiences of adults with autism spectrum

Of CO nt rO | disorder: A qualitative analysis

Ashley E Robertson§, David R Simmons
School of Psychology, University of Glasgow, UK; e-mail: ashleyerobertson@icloud.com
Received 6 August 2014, in revised form 2 April 2015

Abstract. It has been well established that individuals with autism spectrum disorder report unusual
experiences with sensory stimuli compared with typically developing individuals. However, there is
a paucity of research exploring the nature of such experiences. A focus group was conducted with
six adults with a diagnosis of autism or Asperger syndrome. Data were coded and analysed using an
inductive, qualitative thematic analysis. Four main themes encompassing both positive and negative
sensory experiences emerged from these data: (a) the importance of particular aspects of stimuli in
their perception. (b) the importance of having control over stimuli. (¢) how emotions/mental states
could impact/be impacted by sensory stimuli, and (d) physical responses to stimuli. These data are
discussed alongside extant literature. Limitations, possible implications, and potential directions of
future research are also discussed.

Keywords. autism spectrum disorders, sensory. qualitative, focus group
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Relaxing the brain and stimulus reactivity

This will be bad = stress A = hyperreactivity
You will be OK > stress W = no hyperreactivity

A relaxed brain can tolerate more input
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Relaxing the brain and stimulus reactivity

This will be bad = stress A = hyperreactivity
You will be OK > stress W = no hyperreactivity
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How to help autistic people cope with
sensory overload?
* Make stimuli predictable and understandable, so the
world becomes safer

e Use their interests (when ‘in the flow’ the world
around seems to disappear...)

* Give control over the sensory environment
- also allow stimming

The Limbic System

* Work on well-being and good-feeling

Hyporeactivity in autism

*Mainly in interoception
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EPIC: Embodied Predictive Interoception Coding

Barrett & Simmons (2015)

Internal hyporeactivity because of external
hyperreactivity

* When distracted by external
stimuli, we become less
accurate, less sensitive and less
confident in our interoception.

* This distraction effect is bigger
in people with tendency to feel
distressed or worried
about sensations of discomfort

© Peter Vermeulen - Autism in Context
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Lower interoceptive accuracy in autism

Interoception in autism

Low cardiac awareness
(Garfinkel a.o., 2016; Palser a.o0., 2019)

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

© Peter Vermeulen - Autism in Context

29



Autismus, das vorhersagende Gehirn und www.petervermeulen.be

die sensorische Verarbeitung

Conclusion

* Take the stress / discomfort caused
by sensory environment seriously

e Address the stress and the arousal rather than the stimuli

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

* Empowering approach: not avoiding, but coping
* No “one size fits all” interventions
* Give (feeling of) control over the sensory environment
* Increase the well-being
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