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Event Schedule 
All times are Pacific Daylight Time (PDT) 

 
Day 1 – Thursday, April 27, 2023 

8:15 am – 9:00 am  Registration / Log on with Zoom Link   
9:00 am  – 9:15 am Introduction by Michelle Schmidt 
9:15 am    – 10:15 am  Keynote Presentation by Connor Kerns, PhD  
10:15 am – 10:45 am  Break 
10:45 am    – 12:00 pm  Panel: Experiences with Anxiety 
12:00 pm  – 1:00 pm  Lunch  



 
ACT – Autism Community Training 

120B-3823 Henning Dr. Burnaby, BC V5C 6P3 
Tel: 604-205-5467    Toll-Free: 1-866-939-5188    Fax: 604-205-5345 

Email: info@actcommunity.ca    Website: www.actcommunity.ca 
 

1:00 pm – 3:10 pm Research Presentations 
Day 2 – Friday, April 28, 2023 

8:15 am   –  9:00 am  Registration / Log on with Zoom Link   
9:00 am – 10:00 am Keynote Presentation: Tiffany Woynarski, PhD 
10:00 am – 10:30 am  Break 
10:30 am  – 11:45 am  Panel: Early Development & Sensory 
11:45 am – 12:45 pm  Lunch 
12:45 pm – 1:45 pm  Future in Research 
 

Accessibility 
ACT is committed to preventing, as well as identifying and removing barriers facing people 
interacting with our organization. Moving forward, ACT will make every effort to provide real 
time captioning as well as American Sign Language (ASL) interpreters for all our events. 
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Support evidence-based resources – Donate to ACT! 
 

 

 

Free Resources from ACT 

Autism Videos @ ACT (AVA) – Over 80 quality online videos on diverse topics, including Toilet 
Training, Sleep, Mental Health, IEP’s, Research, and much more – all available free, thanks to our 
sponsors! 

ACT’s Autism & Intellectual Disability (AID) Search – Keyword search over 2,000 records containing 
evidence-based, practical information resources in 36 languages sourced internationally, including 
B.C.-based community resources useful to families and community professionals. 

ACT in Chinese and ACT in Punjabi – ACT has been able to both create and identify valuable 
resources for the Chinese-speaking and Punjabi-speaking communities in British Columbia. 

ACT’s Autism Manual for B.C. – A manual for parents and community professionals with 13 
chapters, including New Diagnosis Process, Contracting with Professionals, B.C. Education System, 
Building a Community Group, and more! 

ACT’s Event & Training Alerts – Sign-up to keep in touch with our upcoming events and training 
opportunities. 

ACT’s Facebook – ACT carefully sources interesting, insightful stories to inform our community of 
over 9,000 followers. 

https://www.actcommunity.ca/support-us/donating
http://www.actcommunity.ca/videos
https://aid.actcommunity.ca/Presto/home/home.aspx
http://www.actcommunity.ca/information/act-in-chinese
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Clinical Background
My research is rooted in my 
clinical experiences with children 
with neurodevelopmental 
conditions and their families. 

Personal 
Experience
I am also the parent of a 
handsome and brilliant young 
man on the autism spectrum.



Children with neurodevelopmental conditions are highly heterogeneous, 
especially in social, communication, and language skill, and they respond quite 
differently to various supports and services.

Research suggests that supporting 
social, communication, and language 
development will optimize participation 
in daily life and long-term outcomes.



My Present 
Position

I now direct the 
Biobehavioral Approaches 
in NeuroDevelopment
(BAND) laboratory at 
Vanderbilt University 
Medical Center.

Our 
Approaches
We employ biobehavioral 
approaches to (a) identify 
brain and behavioral factors 
that explain heterogeneity 
in profiles, (b) predict 
growth or response to 
intervention, and (c) 
identify mechanisms by 
which treatments work. 



One line of research is 
exploring novel ways of 

The second is exploring 

biobehavioral factors.

Two Lines of 
Research

Differences in 
Sensory Responsiveness 

in Autism
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Autism

This research focuses on 
children with or at high 
likelihood for autism a 
neurodevelopmental 
condition.

A Pressing Public Health Issue



Social communication 
differences have 
conventionally been 
considered the core 
characteristics of autism.
Many autistic children 
also present with co-
occurring language 
learning challenges.

Core and Related 
Features

Autistic children also display differences in 

of responding to sensory stimuli.

Sensory 
Differences





Hyperresponsiveness

Sensory Seeking



Hyporesponsiveness

It has been proposed 
that early differences in 
sensory responsiveness 
arise from altered brain 
states and produce 
cascading effects on 
higher order skills.

Theory of Cascading 
Effects



Intuitive Appeal

Sensory 
systems are

Empirical Support



We examined differences 
in sensory responsiveness, 
and links with broader 
features, in school-age 
children and adolescents 
with autism. 

Sensory Responsiveness 
in Older Children

Participants

Participants were 50 school-age children and adolescents with autism and 50 
typically developing (TD) controls matched on age and biological sex.



Measures of 
Sensory 

Responsiveness

Patterns of sensory responsiveness were 
measured via the Sensory Experiences 
Questionnaire (SEQ) and Sensory Profile (SP). 

Measures of 
Core and 
Related 

Symptoms

Autism Diagnostic Observation Schedule-2
Social Responsiveness Scale [SRS]
Vineland Adaptive Behavior Scales [VABS]
Behavior Assessment System for Children [BASC]
Clinical Evaluation of Language Fundamentals [CELF]



Between-Group Differences

Groups significantly differed in each pattern of sensory responsiveness, 
with large effect sizes (p values all < .001; ds = 2.9, 2.9, and 1.7 for 
hyporesponsiveness, hyperresponsiveness, and sensory seeking).

AUT NON

Correlations with Clinical Features
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Links with Language

Sensory seeking was negatively associated with expressive language across 
diagnostic groups (zero-order correlation = -.46).

Associations with Anxiety

Hyperresponsiveness was strongly associated with anxiety across diagnostic 
groups (zero-order correlation = .58).



Conclusions

Findings show that 
differences in sensory 
responsiveness that are 
linked with broader 
features persist beyond 
early childhood. 

Our Prospective Studies

We have subsequently explored the extent to which early sensory responsiveness 
predicts future features in infant siblings of children with autism.

Future Social, Communication,
and Language Skill & Symptoms

Early Sensory Responsiveness
Early Brain States



Early 
Sensory 
Seeking

The results I will share 
today are from a study 
that explored the 
developmental sequelae 
and neurophysiological 
substrates of sensory 
seeking.



Measure of 
Sensory 
Seeking

At 18 months of age, we measured 

standardized behavior sample called the 
Sensory Processing Assessment (SPA).

Measure of 
Brain States

At this same time point, we 

electroencephalography (EEG).



Measure of 
Social 

Features

We measured social features in the context of a 
comprehensive diagnostic evaluation when 
infants were 36 months old.

Early Emergence

Results suggest that differences in sensory responsiveness are early-emerging.
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Cascading Effects

Early differences in sensory responsiveness also appear useful for explaining 
individual differences or predicting features, at least in high likelihood infants.

HL-No AUT HL-Dx AUT

Neural Bases

Many differences in brain states covary with sensory responsiveness, at least in 
infants at high likelihood for autism.
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FUTURE SOCIAL 
FEATURES

SOCIAL        
ORIENTING

EARLY SENSORY 
SEEKING

= .04ns

Mechanisms

We are also now beginning to elucidate the mechanisms by which sensory 
differences are producing cascading effects in high risk populations.

Seeking and Social Hyporesponsiveness



Results provide added empirical 
support for the cascading effects 

theory in infants at elevated 
likelihood for autism. 

Increasing 
Support

Potential for 
Translation

These findings may facilitate 
early identification and guide us 

in the development of novel 
approaches to early intervention. 



Consideration of 
Interventions

With increasing empirical support for the 
theory of cascading effects, we began to 
ponder how to best intervene on early 
sensory differences in infants at high 
likelihood for a future diagnosis of autism.

We were focused, as a 
first step, on early social 
hyporesponsiveness, 
which refers to reduced 
responding to social bids.

A Focus on Social 
Hyporesponsiveness



FUTURE SOCIAL 
SYMPTOMATOLOGY

SOCIAL        
ORIENTING

EARLY SENSORY 
SEEKING

= .04ns

A Focus on Social Hyporesponsiveness

Reduced/absent orienting to social stimuli in particular seemed to explain how 
or why other sensory features, like seeking, were producing cascading effects.

-2

-1.5

-1

-0.5

0

0.5

1

1.5

2

2.5

-2 -1 0 1 2

Re
ce

pt
iv

e 
A

gg
re

ga
te

 (z
-s

co
re

)

Hyporesponsiveness Aggregate (z-score)

HR Infants LR Infants

Links with Communication

In an independent sample of infants, we are seeing hyporesponsiveness
predicts future social, communication, and spoken language skill.

HL Infants LL Infants
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Frontal Alpha Asymmetry

In high likelihood infants, hyporesponsiveness is predicted by indices of resting 
brain state, such as hemispheric specialization indexed by frontal alpha asymmetry.

Associations with Brain States

Hyporesponsiveness is also associated with broader differences in resting state 
oscillatory power, complexity, and connectivity in high likelihood infants.

Associations with Resting Brain States



Limited Support for Existing Treatments

endeavor, or are mandated, to use research-based, or 
scientifically-based, interventions should not use SIT outside of 

-Lang et al., 2012

sensory-
majority of [these children], sensory-based treatments are more 

-Barton et al., 2015

any intervention 



We hypothesized that an NDBI called Improving Parents as Communication 
Teachers (ImPACT) may reduce social hyporesponsiveness and translate to more 
optimal social communication and language outcomes in high likelihood infants.

Consideration of an NDBI

An 
Ongoing 

RCT

We tested this hypothesis via a supplement 
to an RCT testing the efficacy of ImPACT for 
use with high likelihood infants at Vanderbilt.



The Parent Project
In the parent project, high likelihood 
infants were randomly assigned to 
receive ImPACT versus a business-as-
usual control condition.

ImPACT delivery: 24 sessions over 3 
months in the home setting

Study Design

Infants were followed over a total of 9 months, with study visits occurring at study 
entry and subsequently at 3-month intervals.

TIME 1
Group Assignment

ImPACT vs BAU

TIME 3
Spoken

Language

TIME 2
Social

Hyporesponsiveness



Participants

Participants in this supplement were 39 12-18 month old high likelihood infants 
(17 m, 22 f) assigned to receive ImPACT versus the BAU control at Vanderbilt. 

ImPACT
Mean (SD)

BAU
Mean (SD)

Chronological Age In Months 13.5 (1.8) 14.5 (2.1)

MSEL Early Learning Composite (IQ) 87.2 (17.5) 85.9 (16.7)

MSEL Visual Reception Age Equivalency 12.3 (2.3) 13.8 (2.7)

MSEL Expressive Age Equivalency 10.9 (3.2) 11.6 (3.5)

MSEL Receptive Age Equivalency 10.1 (3.0) 9.8 (2.7)

MSEL Mental Age 11.6 (2.2) 12.7 (2.6)
Note. * p < .05. Score reflects average of visual reception, fine motor, expressive, and receptive age equivalency 
scores. MSEL = Mullen Scales of Early Learning. Age equivalency scores are reported in months.

Measure of Social 
Hyporesponsiveness

hyporesponsiveness was 
measured at Time 2 with a previously 
developed and validated parent report-
the Sensory Experiences Questionnaire. 



Measures of 
Spoken 
Language

Time 3 spoken language was measured via the 
Communication and Symbolic Behavior Scales (CSBS), 
the Brief Observation of Social Communication Change 
(BOSCC), and the MacArthur-Bates Communicative 
Development Inventories (MCDI). 

Effect on Social Hyporesponsiveness

ImPACT was superior to BAU for effects on Time 2 social hyporesponsiveness for 
infants with parents with more formal education (p value for parent education * 
treatment group parameter in model testing moderated effect = .0015). 
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Figure 1. Effect of treatment group on social hyporesponsiveness according to parent level of formal education, using 
+/- 1 SD and mean on parent level of formal education (relative to study sample) to illustrate this conditional relation. 



TIME 3
Spoken

Language

TIME 2
Social

Hyporesponsiveness

TIME 1
Group Assignment

ImPACT vs BAU

Effects on Distal Language Skills

TIME 1
Parent Level of 

Formal Education

95% CI [.0001, .7774]

The effect of ImPACT on Time 2 social hyporesponsiveness translated to more 
optimal Time 3 language outcomes for this subgroup of high likelihood infants.

Business as Usual



ImPACT

Preliminary 
Support for 

ImPACT

This study suggests early intervention may 
impact sensory function and translate to 
more optimal spoken language outcomes 
in infants at high likelihood for autism. 



Future 
Directions

Systematic replication and extension is 
needed to determine whether the present 
results reproduce and extend to broader 
patterns of sensory responsiveness.

Future Directions

Future studies should further evaluate whether the effects that we have observed 
here generalize beyond the group of infants at high familial likelihood for autism.



Future Directions

I will be testing whether 
cascading effects are 

a more generalized 
mechanism impacting 
neurodevelopment.

Future Directions
We are partnering with our local 
science center to collect normative 
data on sensory responsiveness via 
the Living Laboratory program.



Future Directions

We will continue characterizing 
sensory (and multisensory!) 
function in autistic persons and 
those at high likelihood for 
autism across the lifespan.

Future 
Directions

I also aim to elucidate the 
broader biological bases of 
sensory differences across 
autistic individuals.



Future Directions
We will continue to work to 
ascertain how we might best 
intervene upon or accommodate 
(multi) sensory differences in 
persons on the spectrum.

Thanks!!
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Micheal Sandbank
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Elizabeth Gardner
Cassandra Newsom
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Jill Gilkerson
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Dongxin Xu
Sharmi Gray
Jen Foss-Feig
Ryan Stevenson
Leslie Dowell
Justin Siemann
David Simon
Cara Damiano-Goodwin
Stephen Camarata
Mike Murias
Lisa Ibanez
Sallie Nowell
Lauren Turner-Brown

Thanks!!
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