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SUPPORTING
SENSORY-SENSITIVE
CHILDREN IN A
SENSORY-INTENSIVE WORLD

By Alicia Noddings, PhD

[Editors’ note: This is the first in a series of articles exam-
ining the role of sensory integration in early childhood.]

In 21st-century America, every public school system
has the ability to identify, assess, and diagnose special
needs in young children, as well as provide early in-
tervention programs to support those needs. It would
seem that we—educators and parents—should have
this routine down. My child isn't thriving: I consult my
pediatrician, seek input from my early learning teach-
ers and caregivers, have my child assessed by the prop-
er professionals in partnership with home, school, and
clinical environments, identify the problem, and get
help. Simple? No. Ten years after I first wrote in Mon-
tessori Life about the challenges of identifying, diagnos-
ing, and treating sensory processing disorder (SPD) in
young children [“Making Sense of Every Child,” Vol-
ume 18, Number 4, 2006], many of the same difficulties
remain. The good news is that more people know about
sensory integration (SI) and SPD than ever before.
The bad news? Little has been done to integrate the
information we have learned into most children’s early
lives. During this decade, most American schools have
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become less sensory friendly. Opportunities for out-
door time and active play have dramatically decreased,
both at home and school. Children spend more time in
front of screens and less time experiencing the world
through a variety of senses. More children are being di-
agnosed with a range of disorders and often placed on
medications that may or may not help. As high-stakes
testing has become firmly ingrained, children are al-
lowed to move less and personalize their learning ex-
periences less, though we know that developmentally
they need both of those more. Though Montessorians
counter this trend, we must use our voices to make de-
velopmentally appropriate, sensory supportive learning
environments available to every child, not just those in
our classrooms. To do so, we must have a common un-
derstanding of the issue at hand. In this article, I will
define some terminology related to sensory integration.

NAMING THE SENSES

Humans think of themselves as having five senses: vision,
hearing, taste, smell, and touch. In reality, we have two
more: vestibular and proprioceptive. In addition, what
we normally reference as “touch” is actually the whole-
body tactile sense, in which our skin is continually taking
in information from our environment. All of these sens-
es play a role in sensory integration. Our conventionally
defined senses are called the “far” senses, responding to
stimuli from outside our bodies; the additional senses
are called “near” senses, because they respond to inter-
nal stimuli that we can’t shut out or consciously con-
trol (Kranowitz, 1998). Though touch is traditionally
grouped with the far senses, from an SI perspective it is
more often linked with the near senses and referred to as
the tactile sense, giving us a working total of seven senses

(Smith & Gouze, 2004). Let’s take a closer look at the
near senses, with which you may not be as familiar.

The vestibular sense is focused on body position and
movement in space: specifically feelings of balance and
movement. Each of us responds to vestibular stimula-
tion in different ways—and some of us don't like it. Do
you crave fast or spinning motions, or do you get car-
sick just by riding in the back seat? Typical vestibular
processing varies widely, and how we each process such
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sensation falls somewhere on that spectrum.

The proprioceptive sense processes information
caused by contraction or stretching of muscles and by
bending, straightening, pulling, or compressing joints
between bones, including joint position and motor
planning. Think of how you feel when you stretch in'a
yoga class or hang by both arms from a high bar: These
types of movements help to universally refocus atten-
tion even as they refresh and relax us. But when the
proprioceptive sense isn't working effectively, often the
vestibular and tactile senses are affected as well.

As with the near senses, all of us fall on a spectrum for
each of the far senses. You may be very sensitive to audito-
ry input, being bothered by low; distant sounds that others
do not notice, while at the same time not paying attention
to the visual input provided by a heavily decorated class-
room. Or the smell of a particular type of fish could make
you gag even as you don’t mind tight turtleneck sweaters.
We all have different sensory profiles. The key is that by
the time we reach adulthood, most of us have learned to
accommodate for those little quirks that make us unique.

THE SENSES AWAKEN AND REFINE

Sensory integration is defined as a neurobiological ac-
tivity within our bodies in which the nervous system
processes information from the senses and organizes
stimuli (Ayres, 1979). This is no small task: More than
80% of the nervous system is involved in processing or
coordination of sensory input (Cantu, 2002). The re-
sult of this process is an organized brain, which forms
our perceptions, behavior, and learning.

When a child is first born, he is bombarded with impres-
sions. Whereas in utero his senses were muted, now they
receive input 24 hours a day, with varying degrees of ur-
gency. How does one learn to filter all of that information,
noting only pieces that pose a threat or serve some other
larger purpose? This process occurs via a predictable, se-
quential progression in our sensory systems over our first 6
to 8 years of life. That means that by the time a child enters
early elementary school, his senses are effectively integrat-
ed, allowing him to learn, attend, and self-regulate in school
and other environments (Kranowitz, 1998).

But what about the child who can'’t effectively regulate
all of this sensory input? That is where some clarifying
vocabulary becomes helpful. Someone who feels sensory
input too keenly is described as hypersensitive in a sense; a
person who doesn't as effectively receive or process sen-
sory stimulation is called hyposensitive in that sense.

For the child with hypersensitivity, a normal environ-
ment can create a barrage of extra connections firing in
her central nervous system, resulting in overstimulation.
In general, she may respond in one of two ways: avoid
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the situation causing the overstimulation or respond
negatively by acting out. Routine can be a top priority
for this child, because in a routine activity, she knows
how to predict and respond to what is happening.

The child with hyposensitivity will likely look quite
different, as his brain is registering sensation less in-
tensely than normal. His behaviors may be referred to
as “high energy” or “hyperactive,” because he needs ex-
tra stimulation just to be able to maintain an ordinary
level of arousal, alertness, or focus. In a word, he is un-
derstimulated. Typically, he remedies this by seeking
out or creating extra stimulation.

Table 1 (next page) presents examples of what hyper-
sensitivities and hyposensitivities can look like in each of
a child’s senses. Remember that we are not simply iden-
tified as “hypersensitive”: We may be hypersensitive in
one sense and hyposensitive in another. The key to ap-
propriate support is properly identifying where the child
falls on the sensory spectrum in each of his senses.

STATUS OF SPD RESEARCH AND ACCEPTANCE

The term sensory integration was originally defined in
the 1950s and 1960s by occupational therapist (OT)
Jean Ayres (Kranowitz, 1998), and the OT communi-
ty has remained the hub for research, diagnosis, and
treatment of SPD. For American children with educa-
tional challenges, the Diagnostic and Statistical Manual
of Mental Disorders, Fifth Edition (or DSM-S) (Amer-

ican Psychiatric Association, 2013), is critically im-
portant because inclusion of a disorder in the DSM-$
allows for treatment and support to be paid for by the
child’s public school district if it interferes with his or
her educational achievement. Knowing the expense of
SPD treatment and the importance of early interven-

Taking in informa-
tion through the
senses

tion, the OT community has conducted a wide variety -

of clinical research since 2000, with the goal of hav-
ing SPD included in the DSM-S. Unfortunately, when
DSM-§ was published in 2013, SPD was not included,
on the argument that it is not a stand-alone, uniquely
diagnosable disorder for the purposes of educational
evaluation. SPD has been included in other diagnos-
tic manuals, including the Diagnostic Classification of
Mental Health and Developmental Disorders of Infancy
and Early Childhood (Zero to Three, 2005), the Diag-
nostic Manual for Infancy and Early Childhood (Inter-
disciplinary Council on Developmental and Learning
Disorders, 2012), and the Psychodynamic Diagnostic
Manual (Psychodynamic Task Force, 2006). Occu-
pational therapists continue to work to build bridges
with other diagnostic bodies, including the medical
community, to make SPD more universally recog-
nized. However, it is clear from statements such as one
from the American Academy of Pediatrics (2012), in
which the organization recommends against a stand-
alone diagnosis of SPD, that there is still considerable
distance to go to meet this goal.
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TABLE 1: SAMPLE BEHAVIORS FOR DIFFERENT SENSITIVITIES

HYPERSENSITIVE (AVOIDING) BEHAVIORS

Avoids touching or being touched by objects and people
Fight-or-flight response to varied types of touch (get-
ting dirty/sensory play, textures/types of clothing and
food, or another person’s unexpected light touch)

Becomes overexcited when there is too much to look at
(e.g., words, colors, toys, other children)

Often covers eyes, has poor eye contact, or is inattentive
when drawing or doing desk work

Overreacts to bright light

Is hypervigilant (on the alert and ever watchful)

Covers ears to close out sounds or voices
Complains about noises that don't bother others (e.g.,
vacuum, blender, HVAC)

Objects to odors (such as a ripe banana) that others
do not notice

Strongly objects to certain textures and temperatures
of food
Gags easily and often when he eats

Avoids moving or being unexpectedly moved

Insecure about heights or anxious when tipped off balance
Avoids running, climbing, sliding, or swinging, prefer-
ring to remain firmly planted at ground level

Feels motion sick in cars or elevators

Rigid, tense, stiff, and uncoordinated
Avoids playground activities that require good body
awareness
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HYPOSENSITIVE (SEEKING) BEHAVIORS

Unaware of pain, temperature, or how objects feel
Plays in the mud, paws through toys purposelessly,
chews on inedible objects like shirt cuffs

Rubs against walls and furniture or bumps into people

Touches everything to learn about it because vision is not
sufficiently coordinated, though physically vision is fine
Misses important visual cues (e.g., another person’s fa-
cial expressions/gestures or signposts/written directions)

Ignores voices and has difficulty following verbal directions
Doesn't listen well to himself or speaks in a booming voice
Likes the TV or radio playing loudly or frequently hums
to self

lgnores unpleasant odors such as dirty diapers
Sniffs food, people, and objects

Licks or tastes inedible objects, such as Play-Doh or toys
Prefers very spicy or hot foods
Sucks or chews things to soothe self

Craves fast or spinning movements, such as swinging,
rocking, twirling, and riding merry-go-rounds, and expe-
riences them without getting dizzy

Moves constantly and fidgets

Enjoys getting into upside-down positions

Can be a daredevil

Slumps and slouches
Actions are clumsy and inaccurate
Bumps into objects, stamps feet, and twiddles fingers
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Even so, research conducted over the past 15 years
related to SPD has yielded many dividends in our un-
derstanding of how SPD relates to and often co-exists
with other disorders. For example:

« By definition, individuals with Autism Spectrum Disor-
der have patterns of hypersensitivities: Early parent ob-
servation of sensory differences is often a child’s first re-
ported sign of autism, occurring as early as 9—12 months
of age (Murray-Slutsky & Paris, 2000; Baranek, 2002).

« Sensory profiles can distinguish among children with
autism, children with ADHD, and children without
those diagnoses (Tomchek & Dunn, 2007; Yochman,
Parush, & Ornoy, 2004).

« Well-developed sensory integration has strong correla-
tion with academic achievement and cognitive process-
ing. Early detection and management of sensory chal-
lenges can tie to predicting later academic performance
deficits (Parham, 1998; Koenig & Rudney, 2010).

« In a review of studies examining links between SI

and ADHD, sensory-motor abilities of children with

ADHD were lower than those of a control group. Pat-

terns of sensory modulation in children with ADHD

are significantly different from those in typically de-
veloping children (Ahn, Miller, Milberger, & McIn-

tosh, 2004; Davies & Tucker, 2010).

Children with SPD (specifically hypersensitivities)

have been found to be significantly more likely to

suffer from anxiety (internalizing) and to have ag-
gressiveness (externalizing) issues (Davies & Tucker,

2010; Reynolds & Lane, 2008).

The crossover between SPD and other disorders is
by no means limited to the above examples. Other lit-
erature examines connections with disorders ranging
from fragile X syndrome, mood disorders, behavioral
disorders, and nonverbal learning disabilities (NVLD)
to physically based conditions, such as premature birth,
prenatal drug exposure, cerebral palsy/spina bifida/
Down syndrome, language delay, and other learning
disabilities, as well as environmentally caused deficits,
including abuse, neglect, or trauma. In addition, chil-
dren with SPD frequently find challenges in engaging
effectively with their peers at a social level, whether
during play or in more structured environments like
team sports, and also suffer other performance issues in
daily life (Cosbey, Johnston, & Dunn, 2010; Koenig &
Rudney, 2010; Reynolds & Lane, 2008).

NEXT STEPS

As so many American children spend most of their
waking hours in learning environments that are neither
developmentally appropriate nor conducive to healthy

maturation in sensory, socio-emotional, physical, or in-
tellectual contexts, we must continue to spread the word
about the long-term ramifications of these choices. In
my next article, I will consider environmental interven-
tions to support sensory integration, both for typically
developing children and those with sensory challenges.
I will then examine the roles of occupational therapists
and other clinical professionals in supporting children
with diagnosed sensory issues, as well as steps they feel
educators should take to make our educational settings
more sensory friendly.
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