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INTEROCEPTION: our sense of how
we feel inside our bodies - it
encompasses both physical feelings
& emotional states

This book introduces interoception - a sensory system that should be explored with all
children, but especially those with Autism Spectrum Disorder, sensory or behavioral

challenges or social emotional difficulties.

Research data on interoception was first available in 2009, so this is a recent area of study
in neuroscience. It provides an important framework and many important tools for

supporting children as they grow and learn




Overview

The locus of interoceptive
processing in the brain is an
area of called the insula.

Interoceptive receptors are located deep within
body tissues, including muscles, internal organs and
skin. These receptors provide information to the
brain that allows us to assess internal states - both
body states and mental states. A key component of
mental state is how we sense (perceive) and view

our emotions.
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The Insular Lobe

Frontal Lobe

Parietal Lobe

Insular Lobe
(hidden in fold)

Medulla
oblongata

&= Spinal cord
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Insul a Emotions

Happiness
Sadness

Anger

Fear
Embarrassment

The locus of interoception
processing in the brain

Autonomic Functions
Heart Rate
Breathing Rate
Blood Pressure

Touch Sensations
Light Touch

Firm Touch
ltching

Tickling

Hunger/Satiety Nausea

| A I
Need for bathroom Sexual Arousa

Musculo-Skeletal
Muscle Tension
Joint Pain
Fatigue

Interoception Throughout the Body




Efficient Interoception Supports
Self-Regulation

There are several ways we self-regulate to remain
comfortable and in control.

Bodly state regulation — noticing cold, hunger, fatigue, etc. and finding ways

to address those needs so we remain regulated

Sensory regulation — modulation and discrimination of sensory input which

affects the ability to attend, sleep, and interact successfully with peers

Regulation of attention — being able to pay attention and shift attention

appropriately

Energy regulation — being able to sustain and to maintain energy levels

appropriate to the situation

Regulation of emotions — being able to regulate the intensity of emotional

responses
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How do | know what I want if lam B How can | regulate myself if |

not having accurate perceptions only become aware of my

about what's bothering me¢ internal sensations after they
feel overwhelming?e
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Research on Interoception and
Autism Spectrum Disorder (ASD)

In a large study of adolescents and
adults, there was significantly less
connectivity within subdivisions of the
insula and between the insula and other
areas of the brain, in individuals with ASD

than in typical control subjects. (DiMartino, 2014)
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Across 24 studies of activity in the
insula, individuals with Autism
Spectrum Disorder (ASD)
consistently had less activity within
the insula than individuals without

ASD. (Di Martino, A. R., 2009)

Examination of insular structure
showed reduced gray matter
volume in the insulas of
individuals with ASD as compared
to typically developing control

subjects. (Radeloff, 2014)
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* Interoceptive Over-responsivity
* Interoceptive Under-responsivity

* Interoceptive Discrimination Difficulty

OO0
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Intferoceptive Over-responsivity

Individuals with over responsivity are going to feel internal sensations
more intensely than is typical. This can make it hard for them to
determine which sensations are most salient because they are often
flooded with sensations. Some people with this response style describe

it as being “noisy” in their brains.

This is the child who thinks it is an emergency every time he senses the
need to go to the bathroom. Or it could be the child who thinks she

has broken her toe when she has a mild toe stub.
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Intferoceptive Discrimination
Ditficulties
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Left Unaddressed




What Can be Donee
Yoga & Other Movement Activifies

Increase Your Awareness - The more you know about this topic, the
easier it will be for you to create group lessons that benefit all the
children in your community and individualized supports for specific
children.

Research has shown that mindfulness activities enhance Interoceptive
Awareness. (Daubenmier, 2013) The insula is strongly activated during
meditation and consistent engagement in mindfulness activities has been
shown to improve the structure and the function of the insula.
Structurally, it becomes thicker and functionally, it is more active. (Farb,
2007) This is a strategy that will benefit your entire community, adults
included. Exercises and principles of mindfulness are quick and easy to

implement.
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Tips for Creating and Using
Individualized Supports

Create a support and then create a lesson to introduce it to the child.

Use Visual Aids and Social Stories

Keep it simple - target one issue at a time.

Use photos of the child and his or her personal belongings in real settings.

Choose strategies that match the age and learning style of the individual.
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Co-Regulation

One strategy to address dysregulation is
to use co- regulation. This is when we
rely on another person to help our
system become better regulated. We are
all born totally dependent on others to
help us regulate sensations like hunger,
thirst, body temperature, sensory
overwhelm, frustration, or anxiety, to
name a few. As we grow, we develop
our ability to notice these sensations
and their corresponding emotions,

connect to them, -
and adjust our responses. Ultimately, as we improve our interoceptive

awareness and processing capabilities, we become independent at regulating
ourselves and our responses. This progression towards independence is a
result of support from the environment and the people around us through

co- regulation. (Rosanbalm, K. D., 2017)
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When students of different ages or skill levels are paired, we are inviting co-
regulation between the two students. By working together, the older or more
accomplished student will support her partner, in many cases without any
adult prompting. This is an excellent strategy for improving interoceptive
processing and regulation.

Try to develop some activities and lessons expressly for improving regulation.

They can be “regular Montessori” activities but sometimes it may make sense

to engage in less traditional activities in order to provide both muscle work

and rhythm simultaneously. Doing wall pushups with a partner is an example.

There would be a lesson, presented to the class, explaining how to do wall
pushups with a consistent rhythm.
The mentor child can help his
partner to maintain a steady
rhythm by simply doing pushups at
slow and even pace. This models
for the other child and invites her
to match the pace and rhythm that
has been established. That is co-

regulation at work.

An indoor spot for wall pushups-
on the side of the bookshelf
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Water the garden, take a walk, have a picnic, read a book or play a game

outside. There are so many ways to get outside and get moving.
Be sure to call attention to the many smells, sights and sounds you

encounter and share how they make you feel. Ask your students what

they are feeling too.
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Work Plan Board

My Work Plan

| Want to:

Sensory Choices Board

Sensory Choices
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Body Scan: Sample Activity

To help children gain insight into how they are feeling in their bodies, have

everyone trace their bodies on big paper or use a small body outline on paper

that you hand out. Have the children think about each body part and how it is

feeling. Then have them color with strokes and colors that illustrate their

feelings. This can be adapted for different age groups by breaking it down

into a multi-day project for younger children and requesting more written

descriptions in addition to the coloring, on their work, for a more

sophisticated assessment of feelings.

Body Part Suggested terms, if needed

Brain
Eyes
Nose
Cheeks
Mouth
Voice
Ears

Skin
Breathing
Heart
Stomach
Muscles
Hands/fingers
Feet/toes

February 2022

Focused, cloudy, fuzzy, busy, calm

Heavy, blurry, teary, tired, itchy, squinty

Stuffy, runny, itchy, tickly

Hot, cold, ok, tight, loose

Dry, wet, happy, tight jaw

Loud, yelling, content, shut off, fast, slow
Sensitive, hot, itchy, shut off, sore

Hot, cold, itchy, bumpy, sweaty, dry

Fast, slow, normal, tight, short, panting
Good, pounding, fast, slow, aching
Happy, grumbly, hungry, hurt

Tight, loose, tired, weak, shaky, sore, hot
Wiggling, tapping, clapping, punching
Tapping, fidgeting, still, stomping, hot, cold
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