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Positional statement

We recognize that the use of
person-first versus identity-first
language is a source of debate and
controversy.

In this presentation, we have
chosen to use person-first language
in alignment with the Autism
Research Institute publications.

Today

From sensory and pain behavior to neurophysiology:
quantitative and qualitative studies in autism

Sensory

Pain in ASD: Quantitative findings

Pain in ASD: qualitative findings

Neurophysiology of pain in ASD

Q&A

and pain

Objective

= To better understand the pain perception in autism and its link to sensory alterations

From sensory and pain behavior to neurophysiology:
Quantitative and qualitative studies in autism

Overview

Background

* The pivotal role of the sensory perception in everyday function
+ Sensory modulation dysfunction and pain perception

+ Painin autism

Quantitative findings

* SMD and pain in autism
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Sensory and multisensory representations building blocks
for socialization and communication

Multisensory integration shaping of behavioral response

Frohasns erifical for
sosial interactivns

Processes critical for
languag= and
communication

Baum, Stevenson, Wallace Pr

Multisensory facilitation (i.e.,
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te  speeding) of simple reaction times
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“Combining information from multiple o
senses creates robust percepts, speeds 40
up responses, enhances learning, and 20
improves detection, discrimination, °
and recognition”. Auditory alone Visual alone  Visuak+
Auditory
[ Current Opinion in Bauma, Stevenson, Wallace Progress in Neurobiology 2015
2017.p. 25
( Information from multi-sensory modalities elicits a more efficient reaction )

Pain

Sensory modulation dysfunction (SMD) manifestations

An unpleasant sensory and emotional experience associated The Pain Matrix

with actual or potential tissue damage (1asp 2021) . Sensory discriminative structures

Affective —motivational structures
Cognitive structures

Merskey & Bogduk , 1994; Mouraux et
al., Neuroimage, 2010
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Sensory over- Sensory under- Sensory
responsiveness responsiveness seeking /
(SOR) (SUR) craving

SMD - an devel tal condition, ized by difficulty in regulating the degree,
nature, or intensity of sensory stimulation in an adaptive manner

ICDL, 2005;; Miller et al., 2007; Psychodynamic Diagnostic Manual (PDM) Task force, 2006; Zero to three, 2016

Brain activity in individuals with sensory over-responsiveness

Pain in individuals with sensory over-responsiveness

Resting state EEG: Healthy-typical with and without SOR; 5 min, eyes-closed

[ The brain activity in SOR individuals is similar to that of Individuals with pain hyperrsens'\tivity]

Alpha (7.5-12 Hz) activity

- Controls (n=9)
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Hyperalgesia and lingering sensation: Excitatory signs

SOR 35

Control Adults (N=30) 3 Children (N= Adults (N=150) Children (N=78)
- .5

. 2 s

ia 15 -3

H F

i 1 H

i E
Bl 0.5 &

0 L
% least Moderate Most

Temperature *C

Tine i ivvisms e e i

Dose response:
Hyperalgesia

Pain Ratings:

A After-sensation
Hyperalgesia




A"own/719R/T"

SMDolor Model: Explaining pain in Sensory Over-
Responsiveness

. Pro-Nociception

Bar Shalita, Granovsky, Parush & Weissman-Fogel, 2019,

Hesearch a Develapmental 13

Atypical cendral pain processing in sensor disurder:
ubsence of tempural summutlon and higher aftersnsutlin

SOR: A pro-nociceptive profile of over-facilitatory type: A predisposing factor for developing chronic pain
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ORIGINAL ARTICLE

Sensory Over-Responsiveness among Healthy
Subjects is Associated with a Pronociceptive
Starte

Sensory Modu
(SMD) and Pai
Perspoctive

The pain in autism riddle

Are Individuals with ASD Indifferent to Pain?

The DSM-5: Indifference to pain (APA,2013)

Approximately 40% of parents: child either with reduce or greatly reduced pain sensitivity

(Moore, and Failla, Encyclopedia of Autism Spectrum Disorders,2021)

Chronic pain clinic: 13% ASD, 4.8% were previously diagnosed (Lipsker et al., Journal of Pain,2018)

Misdiagnosing chronic pain in ASD as well as misdiagnosing ASD in chronic pain conditions

Untreated pain

A widely held belief:
Individuals with ASD are hypo-sensitive to pain

Based on self-injurious behaviors

“Although the typical population were routinely given anesthesia before venipuncture, in the ASD
populations anesthesia was applied less than 50%”

(Rattaz et al. 2013, p.9)

Wechsler Abbreviated Scale of (WASI-II) (verbal, performance, and full-scale) . >80

Review by Allely (2013) (n=15): Review by Moore (2014) (n=17):
Pain hypo-sensitivity vs. No abnormal pain responses
Suffering Sleep Caregiver distress
(Moore and disturbances (Konstantareas and
Failla, 2021) (Tudor et al,, 2015) Homatidis, 1989)
Sample distribution Today
(N=151)
ASD n=69 vs. Controls n= 82
Aged 18-50, sex-matched, No language barriers N
Sensory and pain
Groups did not differ:

Pain in ASD: Quantitative findings
Pain in ASD: qualitative findings
Neurophysiology of pain in ASD

Q&A
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Correlations of Pain Sensitivity Indices
in Autistic and Control Groups

Pain Ratings of Suprathreshold Stimuli

Autism group Control group

‘ u
v 084 081 « o4
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Both groups showed consistent medium-to-high correlations between pain measures:
Reliable response pattern in people with autism

Mean NPS 0-100

Mean NPS.
Mean SRQ Aversive

24 404 Within the ASD group

244283

' Without Med.
With Med

p=0.004

TookcCOMT  TonkcCPMTAC

= Controls MASD uContrals WASD

[- People with autism have a pro-nociceptive profile: more sensitive to pain and inhibit pain less efﬂc\'ently]

= Those using psychiatric medication may have sensory over-responsiveness

Today

Within the ASD group SOR vs. Non-SOR

Sensory and pain

Pain in ASD: Quantitative findings

Pain in ASD: qualitative findings
Neurophysiology of pain in ASD

Q&A

ASD-SOR: 40.6%

Anxiety Trait [ aato | [ wHopAs-Total |
. . .
152 31 w 2%
N 237
- 242
ASD SOR " 'ASD SOR ASD SOR
ASD Non-SOR . ASD Non-SOR : ASD Non-SOR

[ The symptoms severity of people with autism and sensory over-responsiveness is higher compared to ]

those with no sensory over-responsiveness

Methods

The Qualitative Part

Qualitative study:

— phenomenological approach.
Inclusion criteria:

— Adults - age>18.

— Level 1ASD.

— Normal verbal performance and intelligence.
— Proficiency in the Hebrew language.

Exclusion criterion: Any chronic pain diagnosis.

8 o rotael

Q °

{f \

0 o

(1] \ |

8o0€n 2 5
000 CoOeE 2 Le
Quantitative Qualitative




A"own/In/T"

Methods

Methods

Main themes

1.Pain Awareness
1.Pain awareness solutions

* Participants:
— 15 adults with ASD (7 male: 8 female).
— Mean age: 28.27 years (SD = 6.95).
* Setting:
— Face-to-face, in-depth interviews.
— Zoom videoconferencing software.
— 60 to 90 min.

* Research tools: Interview guide.

* Analysis: Deductive thematic analysis.

Results
Pain Awareness

Results
Pain Sensi

“Sometimes | only realize that it was pain | was dealing with in retrospect”

“If someone asked me where or how it hurts, | would not know how to

answer.”

“I could not understand what my body was signaling to me. Is that pain

serious?”

“Some things that are not painful to others are very painful

Hypersensitive
to me.”

I have the same pain sensitivity as my surroundings neutrally sensitive

I have pain telerance. | am less sensitive to pain than most Hyposensitive
of my friends and family members.”

Results
Pain Awareness Solutions

Results
Implications - Pain Communication

Better suited communication: Initiation

“I don’t do anything when I'm in pain, | expect people around me to understand and help me.”

“If I need help when I’'m in pain ...., my parents understand me. They know how to help me

understand what’s happening to me and solve the problem. They also help me communicate

my needs to staff members.”

“I can never explain my feeling of pain. I try ... but don’t know how to describe it accurately

enough: How much it hurts, where, and what kind of pain it is. “

“Only on the third day of the hospitalization, the nurse suddenly came over and asked, ‘What

are you getting for the pain?’ | told her | was not receiving anything.”

The difficulties in pain awareness,
affect the ability to express pain experience to the surroundings
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Discussion

Results
Pain Awareness Solutions

Pain awareness is a core aspect of pain experience among people with autism

pain

Since people with autism cope with challenges expressing
their pain, they get less treatment under pain conditions

Cskhi?'ain awareness difficulties affect their self-understanding and ability to communicate their

= Practical i bett: ited icati i i and assistive

.Q.

aids.

Pain awareness should be better addressed in future studies and in clinical interventions

Environmental Adjustments

“It would help to have a private room without much light and noise. Then, | would be able to

self-reflect, think, and communicate.”

Assistive Aids

“It would help me if there were booklet with structured sentences and demonstrative pictures

so | could understand ... what | am experiencing...”

Overview

Today

Pain-related neurophysiological activity in ASD and TCD

Resting-state EEG

Cardiovascular autonomic activity; heart rate variability

Pain-evoked cortical potentials

Vot e et Ry

Sensory and pain

Pain in ASD: Quantitative findings

Pain in ASD: qualitative findings

Neurophysiology of pain in ASD

Q&A

Resting-state EEG in high-functioning ASD

Spontaneous EEG in ASD

beta; ASD>TCD

Murias et al., 2007; N=18

Ty
"I & Excessive activity at slow (delta, theta) and fast (beta, gamma) frequencies;
Control delta-theta; ASD>TCD i
f—

‘; e I g Characterizes many neurodegenerative states, including ASD

{ pery ? I:I U-shaped curve
o The underlying mechanisms:

alpha; ASD<TCD E — . .
P 3 l'n = T - Aberrant GABAergic neurotransmission
‘Frequancy (M1 S 7 S - Excitatory/Inhibitory neuronal circuit imbalance

3 / LN oy \ -Thalamocortical dysrhythmia

alphi Beta g

Wang et al,, 2013

[ Similar central neuronal abnormalities are relevant for the chronic pain states ]
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The association between rEEG and pain in ASD

our f

Resting EEG

Our study findings: ASD = 58, TDC = 57

The EEG activity at slow frequencies
is differently associated with pain in ASD vs. TDC

2000 3000 000
delta power  —timwatitfor o

y
iinmafitfr ronn 1)

Enhanced sensory and pain sensitivity in high functioning ASD is associated with enhanced rEEG
activity at slow and fast frequencies

Higher rEEG activity at delta band in ASD correlates with enhanced pain sensitivity

4

[ Mediating role of GABAergic neurotransmission in ASD and pain ]

beta

The ASD group have higher EEG activity at delta, theta and beta bands

What do we know about pain EPs?

Pain-evoked potentials

A

« Detected over all scalp electrodes

* Some factors are known to influence amplitude :
— Age (declines with increasing age)
— Sex (higher in females)

— Stimulation intensity and perceived pain

Whatis an “Evoked Potential”?

An “Evoked Potential” is the change in cortical activity that occurs in response to an event of some kind...

W,

Pain EPs / CHEPs in ASD

The CHEPs amplitude increases as a function of stimulus
intensity and the perceived pain

500
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WAk ASD individuals have higher P2 amplitudes
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Chen etal., 2017
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., N2 - pain detecting cortical areas

B 8§30 cowditl

P2 - pain processing cortical areas

Granovsky et al., 2008
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Pain EPs / CHEPs in high-functioning ASD

Our findil

50 ASD participants (15 females), and 52 TDC (13 females)

N2 AMPLETUDES IN ASDLAND TDC P2 AMPUTUDES (N ASD AN ToE

TDC have higher N2 amplitudes vs. ASD
Sex impacts differently the N2 amplitudes in TDC vs. ASD

* There is a discrepancy between pain reports and the responses from pain-detecting areas in ASD
* Abnormal responses in the pain-detecting cortical areas are sex-relates

from Shao et al., 2023

HRYV in high-functioning ASD

Our findings (1) HRV in the ASD at rest and under stress conditions

e L PR = U S —

VAGAL TONE IN ASD AND TOE

0

“ (o i 37 Most studies’ results indicated lower HRV in ASD
- - % individuals.

w o e

ASD have lower HRV - reduced vagal tone at rest and under pain conditions.

Ko s i e

The reactivity of vagal tone in response to pain is similar for ASD and TCD.
Cheng et al., 2020

HRV in high-functioning ASD
Future perspectives... our findings (2)

G : : 't « ASD have deficient control but
% e P I . unaltered reactivity over the

- parasympathetic cardiovascular
system

+ To evaluate the role of sex in ASD pain neurobiology and lived experience.

+ To develop a mechanism-based therapeutic modality for treating pain and sensory over- i
responsiveness in ASD. ‘: &

Higher parasympathetic activity is
associated with lower pain
s [P perception, pointing to a protective
role of the parasympathetic system
in the cases of pain sensitivity —
indicative of ASD
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Pl collaborator

Prof. Irit Weissman-Fogel
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Special thanks to the participants in our study,
for their time, commitment, and sharing their
experiences,

4 thshalita@post.tau.ac.il

Take Home Messages

The largest experimental pain study: Individuals with autism have a pro-nociceptive profile showing
pain amplification

Neurophysiological responses are associated with the perceived pain

However, there is a gap in awareness and communication of the pain experience

-

The final process in the pain experience is the social communication of pain, which may be observed
in autistic behaviors

Sub-grouping the ASD population based on SOR may help understand the individual autism severity
expressed in daily difficulties and participation restrictions, guiding future precision medicine

Today

TEL IIY LNVERSITT

and pain

Sensory

Pain in ASD: qualitative findings

Neurophysiology of pain in ASD

Q&A

Pain in ASD: Quantitative findings

PAIN

Indifference or hypersensitivity ? Solving the riddle
of the pain profile in individuals with autism

THANK YOU FOR LISTENING

® trantiers

e

“Feeling Unwanted, When Nobody
Wants You Around": Perceptions of
Social Pain Among People With Autism

“When I'm in Pain, Everything Is

‘Overwhelming”: Implications of Pain
in Adults With Autism on Their Daily ey
Living and Participation

4 thshalita@post.tau.ac.il




