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Objectives
Attendees will be able to…
1) Assess current evidence about sensory
features and subtypes among autistic
individuals
2) Apply knowledge about how sensory
features influence everyday routines and
activities
3) Examine the current evidence related to
interventions that incorporate sensory
processing concepts

Objective #1
Assess current
evidence about
sensory features
and subtypes
among autistic
individuals

Let’s revisit
prevalence
• Recent study shows 74% of autistic
children have documented
differences in sensory processing
(Kirby et al., 2022)

• Previous studies show that that up to
95% of autistic children show
sensory processing differences
(Baranek et al., 2006; Lane et al., 2010;
Tomchek & Dunn, 2007).

What is sensory
processing?
How an individual…
Detects sensory information from
the environment AND
Regulates behavioral responses
associated with such sensory
information (Dunn, 2014)

What are sensory
processing patterns?
Individuals show behaviors that are
reflective of how they detect and
respond to sensory information; these
behaviors cluster together and are
called sensory processing patterns.

Terminology?
The words we use
matter.

Dunn’s Sensory
Processing
Framework

Dunn, 2014
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Let’s talk
about the 4

sensory
processing
patterns…

Sensory Avoidance
(Too light, too bright,
escape)
Sensory Sensitivity
(Control the light, the
bright, particular)
Sensory Registration
(Bystander)
Sensory Seeking
(lots of sensory input)

AVOIDERS
● Easily overwhelmed by sensory
input & try to get away from
sensory experiences.
● Crowds provide sound, touch
input, a visually messy place
and sometimes various smells
from perfume, soap etc.

SENSORS

They notice every
detail, such as
texture, spices or
temperature of food,
and only certain
textures, etc. are
acceptable.

This discerning
ability can extend to
fabrics, noises in a
building (e.g., a
squeak in the next
room) or parts of a
musical score.

Sensors can be
demanding about the
precise way they want
a meal, a room or their
clothing.

BYSTANDERS

Miss sensory input
that others notice,
and so have an easy
time being in many
types of places.

Not distracted by
small inputs, and can
concentrate even in
busy places that
might be challenging
for others.

Might also miss
sensory input such
as someone calling
their name; they may
seem oblivious to the
inputs that others
notice easily.

SEEKERS
•Need a lot of
sensory input,
and they like
having input so
they try to get
more.

•People who hum, tap,
jiggle their legs, touch
things are all acting like
seekers; the regular
experience is not
enough for them, so they
find ways to make every
experience more dense
with sensory input.

Objective #2
Apply knowledge
about how sensory
features influence
everyday routines
and activities

Let’s talk about
everyday life:
Research on
individual sensory
patterns with
routines

Sleep
How do
sensory
patterns
influence
everyday life?

In ASD, sleep difficulties are highly
related to sensory avoidance because…
A) children are likely overstimulated and
have difficulty calming for bedtime.
B) children easily detect sensory events,
which contributes to night awakenings.
C) children engage in repetitive
behaviors, which makes them
overstimulated.
D) children do not have bedtime routines
that transition them to bedtime.

Sleep
How do
sensory
patterns
influence
everyday life?

In ASD, sleep difficulties are highly related
to sensory avoidance because…
A) children are likely overstimulated
and have difficulty calming for bedtime.
B) children easily detect sensory
events, which contributes to night
awakenings.
C) children engage in repetitive behaviors,
which makes them overstimulated.
D) children do not have bedtime routines
that transition them to bedtime.

Sleep
• ~81% of children with ASD have comorbid sleep disorders
et al., 2013), 2x general population (Reynolds et al., 2019),
•

(Mannion

Characterized by a lengthy time to fall asleep and frequent night
awakenings (Veatch et al., 2015).

• Sensory sensitivity and avoidance have been associated with
sleep difficulties in ASD (Mazurek & Petroski, 2015), with tactile sensitivity
having the highest association with sleep problems (Tzischinsky et al.,
2018).

• Longitudinal research suggests that sensory sensitivity has a
significant association with sleep difficulties over time, regardless
of other core symptoms of ASD (Manelis-Baram et al., 2021).

Eating / Mealtime
How do sensory
patterns
influence
everyday life?

• Up to 84% of children with ASD show food
selectivity (Leader et al., 2020).

• Food selectivity and picky eating are highly
prevalent, children with ASD also find some
food highly rewarding and can overindulge in
these foods, which may lead to obesity (Hill et al.,
2015).

• Overall sensory processing differences are
related to mealtime behaviors; children with
increased sensory differences show more
negative mealtime behaviors (Padmanabhan & Shroff, 2020).

Eating / Mealtime
How do sensory
patterns
influence
everyday life?

• Sensory sensitivity and avoidance have been
associated with picky eating; the relationships
cannot be explained by age, gender,
intellectual status, or attention (Nadon et al., 2011).
• Oral texture sensitivity (Zickgraf et al., 2020) and
taste/smell sensitivity are related to selective
eating among children with ASD (Chistol et al., 2018).
• Researchers have found links between
sensory sensitivity, gastrointestinal (GI)
problems, and anxiety in children with ASD (Green
et al., 2012; Leader et al., 2020; Mazurek et al., 2013).

Let’s talk about
everyday life:
Life situations aren’t
unimodal

How do you
react to
SOUNDS?

SEEKERS…
Make noises,
e.g., hum, tap
throughout the
day
AVOIDERS…
Wear ear plugs
to keep sounds
away

BYSTANDERS
…

Don’t really
notice sounds
around you
SENSORS…
Ask people to
stop making
noises

How do you
react to
MOVEMENT?

SEEKERS…
Choose intense
sports &
amusement
park rides
AVOIDERS…
Prefer sedate
activities

BYSTANDERS…
Don’t know how
you got scrapes
and bruises

SENSORS…
Want to be the
driver on trips

How do you
react to
TOUCH?

SEEKERS…
Touch others
when talking to
them
AVOIDERS…
Keep your
distance from
others

BYSTANDERS…
Bump into people
when walking
SENSORS…
Flinch when
touched
unexpectedly

How do you
prefer to
dine?

SEEKERS…
Prefer busy &
entertainment
venues
AVOIDERS…
Prefer to eat at
home, use carry
out or delivery

BYSTANDERS
Do best with
buffet style or
multi course
SENSORS…
Prefer off peak
hours, low
lighting, favorite
venues

But…I am sensitive to
sounds but not to textures
of my foods.
• We can seek movement and be sensitive to
touch, or reject all ‘gooey’ foods, but be fine
with a busy visual environment.
• Each person has their own particular
responses to each sensory system; knowing
this pattern makes it possible to create more
friendly environments and activities for
everyone.

Prevalence of Sensory
Processing Differences in ASD
56% of children
with ASD
showed high
levels of
avoidance

63% of
children with
ASD were
bystanders

38% of
children with
ASD were
BOTH
avoiders and
bystanders

Sensory Subtypes
1) Mild
2) Sensitive
Distressed
3) AttenuatedPreoccupied
4) ExtremeMixed
Mild

SensitiveDistressed

AttenuatedPreoccupied

ExtremeMixed

Ausderau, K. K., Furlong, M., Sideris, J., Bulluck, J., Little, L. M., Watson, L. R., ... & Baranek, G. T. (2014). Sensory subtypes in children with autism spectrum
disorder: Latent profile transition analysis using a national survey of sensory features. Journal of Child Psychology and Psychiatry, 55(8), 935-944.

Sensory Subtypes
1) Sensorimotor
2) SelectiveComplex
3) PerceptiveAdaptable
4) VigilantEngaged

Tomchek, S. D., Little, L. M., Myers, J., & Dunn, W. (2018). Sensory subtypes in preschool aged children with autism spectrum disord er. Journal of
autism and developmental disorders, 48(6), 2139-2147.

Sensory Subtypes
1) Balanced
2) Interested
3) Intense
4) Mellow…
Until
5) Vigilant

Little, L. M., Dean, E., Tomchek, S. D., & Dunn, W. (2017). Classifying sensory profiles of children in the general populatio n. Child: care, health and development, 43(1), 81-88.

Sensory Subtypes - Similarities
Sensory
Processing
“Just like
others”

Bystanders
with Seeking

Sensors that
Avoid

Bystanders
that Avoid

Overall
Dysregulated

• Balanced

• Interested

• Vigilant

• Mellow…Until

• Intense

• Mild

• Attenuated-

• PerceptiveAdaptable

• Preoccupied

• VigilantEngaged

• ExtremeMixed

• SelectiveComplex

• SensitiveDistressed

• Sensorimotor

Autistic SelfAdvocate
Perspective

For autistics and other neurodivergent
individuals, modern environments that serve
communities of people can be hotbeds of sensory
nightmares: harsh, burning lights; eardrumbreaking noise echoing off of hard surfaces; an
olfactory assault of heavy, caustic scents; being
forced to hug or touch hands when greeting
someone, and more. It shouldn't come as a
surprise when an autistic child has a meltdown
while having to endure such nerve-wracking
sensory overload; yet very little is done with
respect to prevention and preparation.
From the Dean et al. (in press)

School Performance
• Children with ASD most commonly show
registration difficulties coupled with avoidance
(Baranek et al., 2013; Tomchek & Dunn, 2007)

• Low registration and seeking explained 47%
of the variance in academic performance, yet
estimated intelligence was not a significant
predictor of academic performance (Ashburner et al.,
2008)

• School performance scores are lowest for
children with greater sensitivity and fewer selfregulation avoidance behaviors (Butera et al., 2020)

Learning occurs
when we notice
stimuli but are
not overwhelmed
by it

But first…
Conduct an
assessment
Sensory Profile-2
School Companion

Sensory
Profile-2
School
Companion

●SP-2 School Companion is a 44 item
teacher report that offers the following
scores:

○Quadrants: Seeking, Sensitivity,
S

Registration, Avoidance

○Sensory: Auditory, Touch, Visual,
Movement

○Behavioral Section
○School Factors 1-4

Sensory Profile-2
School
Companion:
School Factors

●School Factor 1: Need for external
supports

●School Factor 2: Level of student’s
attention & awareness
S

●School Factor 3: Student’s
tolerance for learning environment

●School Factor 4: A student’s ability
to learn within their learning

environment

Use your power of
observation
S

What is the sensory
environment like?
When is the child most

engaged?

What do autistic children
tell us?
Anxiety was
experienced by
pupils in less
predictable,
unstructured
environments

Some pupils report
that they avoid
places where peers
congregate to avoid
noise and crowding

Some students describe
their fear or fascination
with a particular object at
school ca impair
concentration and/or limit
full participation in school

Williams, E. I., Gleeson, K., & Jones, B. E. (2019). How pupils on the autism spectrum make sense of themselves in the context of their
experiences in a mainstream school setting: A qualitative metasynthesis. Autism, 23(1), 8-28.

What do teachers say?
Over half of their students with ASD
were reported as under-achieving
academically and demonstrated
difficulty in maintaining attention in
class (Ashburner et al., 2010)
Ashburner J, Ziviani J, Rodger S. Surviving in the mainstream: capacity of children with autism spectrum disorders to perform academically and
regulate their emotions and behavior at school. Res Autism Spectr Disord. (2010) 4:18–27. doi: 10.1016/j.rasd.2009.07.002

Attention, Anxiety, & Sensory Processing
• Sensory sensitivity is positively associated with
anxiety in toddlers (Ben-Sasson et al., 2008), school-aged
children (Lane et al., 2012; Pfeiffer et al., 2005), and adolescents (Tseng et
al., 2011; Uljarević et al., 2016).

• One longitudinal study showed that sensory
sensitivity stabilizes over time in ASD, while
symptoms of anxiety increase (Green et al., 2012).

Kotsiris, K., Westrick, J., & Little, L. (2020). Sensory processing patterns and internalizing behaviors in the pediatric and young adult general
population: A scoping review. The Open Journal of Occupational Therapy, 8(1), 1-13.

Anxiety, Sensory Processing, and Repetitive
Behavior
• Sensitivity & seeking has been associated with RRBs (Boyd et al., 2009;
Gabriels et al., 2008)
• In younger children, registration is associated with RRBs (Dunn et al., 2016
• Relationship between sensory features and RRBs remains across
development, including toddlers (Wiggins et al., 2009; Wolff et al., 2017), school aged
children (Black et al., 2017; Boyd et al., 2010; Matsushima et al., 2016; Neil et al., 2016 ), and adolescents
et al., 2016).

• Children 6 to 14 years, intolerance of uncertainty accounted for 50% of
children’s sensory sensitivities in an ASD group (Neil et al., 2016)

(Green

Stimming: A self-advocate perspective
Stimming is a natural and healthy response, and serves many vital
purposes. Some stims and sensory needs can actually lead into lifelong
pursuits as a hobby or a career. For example, a young adult who stims
using dough-like textures and items may find a career in pottery or
masonry later in life; another with high sensitivity for sound might
possibly decide to study sound engineering or another audio career. What
may be a painful, miserable sensitivity to sound for one person may be
the catalyst behind another’s exceptional linguistic aptitude, acting talent,
musical ability or engineering expertise.
Yet, if stims and sensory needs are contravened through the desire to
“fix” them, such endeavors may never be realized.
From the Dean et al. (in press)

Objective #3
Examine the current
evidence related to
interventions that
incorporate sensory
processing concepts

Reminder

Purpose of Intervention
Strategies
• Always to promote participation, adapt
environments to meet children’s sensory
preferences and aversions
• Not to change sensory processing
patterns

Interventions: What is the
evidence?
• Physiological responses to complex situations or environments
(or stress) critically effects the process of memorization and
learning new information (Vogel & Schwabe, 2016)
For students with sensory sensitivity / avoidance:
• Identifying ways to decrease attentional and sensory
demands and associated stress resulting and/or the inability
to filter out irrelevant sensory input by modifying the classroom
environment is critical.
Vogel, S., & Schwabe, L. (2016). Learning and memory under stress: implications for the classroom. NPJ Sci Learn. 2016; 1 (1): 6011.

General
Intervention
Strategies for
the Avoider

What behaviors may this look like?
Child may be easily overwhelmed in busy
environments. Child may want to stand at
the edges of the activity, only watching or
just looking like an observer.

What are some strategies to
promote child participation?
Use visual schedule so child knows what
to expect next; have child control light,
sound, movement of activity.

What behaviors may this look like?
Child may be slightly disengaged or
distant from activity; child may prefer to
watch activity before participation.
Child may be very particular about how
he or she wants environmental stimuli.
What are some strategies to
promote child participation?
Allow child increased physical
space; allow child time to observe
activity before participating; allow
child time to “warm up” to activity.

General
Intervention
Strategies for the
Sensor

Noise Attenuating Headphones
Participants identified that the use of noise-attenuating
headphones increased participation in home,
community, and school settings. Barriers and benefits
were identified for both around-ear and in-ear
headphones. Preparation for use was an identified
strategy that reduced the barriers and increased use of
the headphones. Additionally, many of the children
learned to predict when they needed the headphones
and requested their use.
Pfeiffer, B., Erb, S. R., & Slugg, L. (2019). Impact of noise-attenuating headphones on participation in the home, community, and school for
children with autism spectrum disorder. Physical & Occupational Therapy In Pediatrics, 39(1), 60-76.

Noise Attenuating Headphones

Pfeiffer, B., Stein Duker, L., Murphy, A., & Shui, C. (2019). Effectiveness of noise-attenuating headphones on physiological responses for children
with autism spectrum disorders. Frontiers in Integrative Neuroscience, 13, 65.

Change the Environment:
Lighting Interventions
• Kinnealey and colleagues (2012) tested the
effects of changing the lighting and sound in a
classroom for children with ASD, showing positive
effects on engagement behavior
• The students with ASD expressed that the
halogen lighting and sound-absorbing walls
helped them focus and feel more comfortable in
the classroom (Kinnealey et al., 2012).

Vigilant Sensory Subtype: Implications for Learning

Interventions: what is the
evidence?
For students with low registration /
seeking:
• Identifying ways to increase sensory
demands and/or use sensory
interests by modifying the classroom
environment is critical.

Vogel, S., & Schwabe, L. (2016). Learning and memory under stress: implications for the
classroom. NPJ Sci Learn. 2016; 1 (1): 6011.

General
Intervention
Strategies for
the Bystander

What behaviors may this look like?
Child may seem passive, lethargic, or
uninterested. Child may be missing cues
and/or details of any activity.

What are some strategies to promote
child participation?
Take movement breaks throughout the
day; use big voices or movements to
get child’s attention; use bright colored
paper or highlighting to draw attention
to details or tasks; use a bright visual
schedule to attend to details of tasks.

What behaviors may this look like?
Child may be moving frequently,
appear unfocused or always busy.
Child may be a risk-taker because he
or she needs more sensory input.

What are some strategies to
promote child participation?
Include multitasking in activities;
increase movement (use chair with
wheels, therapy ball); complete
tasks in busy, bright, or noisy
environments.

General
Intervention
Strategies for the
Seeker

Intense Sensory Subtype: Implications for Learning

Mellow…Until Subtype: Implications for Learning

Environmental Modifications
•

•

Sitting on therapy balls: Children who had high seeking behaviors showed a
positive change in behaviors; however, children with poor postural stability
were less engaged when sitting on the ball (Bagatell et al., 2010).
Autistic children showed a significant increase in on-task behaviors when
seated on therapy balls, although there was no difference in child behavior
when air cushions were used (Sadr et al., 2017)
Bagatell, N., Mirigliani, G., Patterson, C., Reyes, Y., & Test, L. (2010). Effectiveness of therapy ball chairs on classroom participation in children
with autism spectrum disorders. American Journal of Occupational Therapy, 64(6), 895-903
Sadr, N. M., Haghgoo, H. A., Samadi, S. A., Rassafiani, M., Bakhshi, E., & Hassanabadi, H. (2017). The impact of dynamic seating on classroom
behavior of students with autism spectrum disorder. Iranian journal of child neurology, 11(1), 29

Strategies that meet all sensory patterns
• The literature on visual schedules is
extensive (for a review see Knight et al., 2015) and shows
overall positive effects for all children.
• Coaching teachers and parents has
shown gains self-efficacy (e.g., Dunn et al., 2012; Little et al.,
2018) and effective strategy use

Knight, V., Sartini, E., & Spriggs, A. D. (2015). Evaluating visual activity schedules as evidence-based practice for individuals with autism
spectrum disorders. Journal of Autism and Developmental Disorders, 45(1), 157-178.

Autistic SelfAdvocate
Perspective
on Sensory
Adaptations

A major autistic 'coming of age' milestone is the
realization that we are forced to adapt to a
society that demands a high sensory threshold
from everyone. Part of that adaptation is
communicating with other neurodivergent
individuals, finding out how they cope with that
demand. Whether it be utilizing noise-canceling
headphones, hats/glasses, earplugs, nose
plugs, timing outings to avoid crowds, etc. -- as
well as first-person suggestions for sensory
assistance regulation, alleviation and even
comfort.
From the Dean et al. (in press)

Autistic SelfAdvocate
Perspective

Parents and professionals focus so much on
deficits, distress, and low-sensory thresholds
that they miss out on the intrinsic elements of
being autistic. Despite the best of intentions,
they may unwittingly cause the very
circumstances leading to a response they're
trying to prevent, such as meltdowns. An
autistic child who enjoys the feel of a
shoelace, and uses it to stim, would find it
much more difficult to tolerate hostile sensory
environments if the shoelace was prohibited
in favor of more 'socially acceptable' methods.
From the Dean et al. (in press)

Objectives
Attendees will be able to…
1) Assess current evidence about sensory
features and subtypes among individuals
with autism spectrum disorders (ASD)
2) Apply knowledge about how sensory
features influence everyday routines and
activities
3) Examine the current evidence related to
interventions that incorporate sensory
processing concepts
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