
888.272.4650 | brainharmony.com

“I received two nice compliments today regarding my child’s behavior. Not only have
  we seen a HUGE difference, I was asked today if Tommy was put on medication. 

I proudly said, ‘No, he is receiving therapy Brain Harmony.’  Thank you so much 
with sincere and heartfelt thanks” - Tommy’s Mom

Tommy neurological system tortured him, his teachers and his classmates at school. 
He whined and cried often. Sitting still for reading was impossible; he needed to get 
up, touch others and run around. He would experience tantrums when it was time to 
change subjects or go to a different classroom. Tommy was suspended from school 

often. Tommy’s constant suspensions put his parents’ employment at risk.

Behavior
Concerns
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Why Brain Harmony?
With over 20 years’ experience, Brain Harmony has created unique 
protocols when combined with Integrated Listening Systems’ prod-
ucts, which produces accelerated results. This combined approach is 
based on changing our brain – we can essentially rewire it through 
specific and repeated stimulation, a concept known as neuroplasticity. 
As in building strength and endurance with physical exercise, we 
can also build neurological pathways and synaptic activity at any 
age or in any condition. 
It’s All About the Results
At Brain Harmony we pride ourselves on delivering results and we 
will work very hard to help your family.  Our programs are custom-
ized to fit your unique needs in the convenience of your own home. 
Traveling to a clinic is not required.
Generally, we see positive results for our friends with most neurode-
velopmental needs with two modalities: 
The Safe and Sound Protocol (SSP) is a 5 day therapeutic 
modality that reduces auditory sensitivity but, more importantly, 
calms the parasympathetic nervous system.  Often we find our 
friends with any type of neurodevelopmental issue, large or small, 
are in a constant state of fight or flight.  They are constantly on edge 
or anxious.  By starting with SSP, we calm the social and 
emotional state, thereby allowing our friends to be receptive to 
therapeutic modalities.  Interestingly, when we “calm the nerves” 
we can see many gains after SSP.  Gross motor and fine motor skills, 
eye contact, engagement and reduction of auditory sensitivities may 
all be exhibited, after listening for one hour a day for 5 days consec-
tually.  The total cost of SSP is $395 and includes a selfadministered 
pre test, post test, shipping to and from, and video 
conference support with a licensed therapist. 
Focus System – this is the real brain changer.  iLs retrains areas 
of the brain involved in learning, communication and movement.  
With this system, a listening program is crafted specific to you.  The 
Focus System comes with over 240 hours of therapy.  We will 
support your family listening through video conferencing with a 
licensed therapist.  Typically, the cost of this program is $260 a 
month administered as a month to month lease that you may opt 
out of at any time. 
Proven Results and Satisfied Families
Our web site contains a knowledge library which includes research, 
case studies and family success stories. Our program, when com-
bined with these tools, changes standardized scores.  We receive 
family reports of success on a daily basis. We have found no other 
modality that produces outcomes as quickly and efficiently as iLs’ 
products.
Process
We ship your equipment and assign a licensed therapist. Included in 
your purchase is 6 hours of coaching via video or telephone confer-
encing. Your therapist will also be available to you via text and email 
for any questions or concerns throughout your listening program. 
The therapist will guide you step by step through using the equip-
ment and finding the program that will best suit your needs.
How do I get started?
Call Brain Harmony at 888-272-4650, to speak with a trained specialist 
today!

Behavior Concerns
Poor behavior is a common theme related to all of the major disorders 
treated at Brain Harmony, including ADHD to learning ability to ASD.  
Frequently, parents attempt to address the behavior concerns with 
cognitive therapy like positive reinforcement, applied behavior analy-
sis (ABA) or pharmaceuticals including stimulants which fall short 
in making long standing changes to the autonomic nervous system 
upon which all human responses are based. 

Instead, the Occupational Therapists at Brain Harmony analyze the 
state of the individual’s neurological system especially the sensory 
system to understand the root cause of the behavior. “Self-control, 
self-management, anger control, and impulse control all describe 
people’s ability to adjust their level of alertness and how they display 
their emotions through their behavior to attain goals in socially adap-
tive ways (Bronson, 2001). In other words, self-regulation is the ability 
to establish and maintain an optimal state for a given situation. This 
includes regulating one’s sensory needs, emotions, and impulses 
to meet the demands of the environment, reach one’s goals, and 
behave in a socially appropriate way. For example, given a stressful 
or frustrating experience, a person who can self-regulate well is able 
to remain calm and organized in order to successfully negotiate the 
event. If a person who struggles with self-regulation encounters the 
same frustrating experience, he or she may have difficulty coping and 
display less adaptive behaviors.” Per Sensory Integration Volume 36, 
Number 4, Dec 2013 published by American Occupational Therapy 
Association, Inc.

Co-Founder & Chief Medical Officer of Brain Harmony and Occupa-
tional Therapist with 22 years of experience, Carol Garner-Houston, 
OTR/L states, “Occupational therapists are highly qualified in assess-
ing the state of the neurological system and how it relates to a child’s 
behavior. When we find holes in the system which frequently includes 
a weakened vestibular system, poor ocular motor control and the 
presence of infantile reflex patterns, parents can begin to understand 
the cause for their child’s immature and disorderly behavior. We 
provide the best practices and most powerful modalities to organize 
the central nervous system to a brain stem level. The outcomes are an 
intact sensory and autonomic nervous system which allows the child 
to flourish.”

“My son’s meltdowns have decreased in frequency, intensity and du-
ration! I am seeing less childish behavior! There is no question, Brain 
Harmony is working!”   



Brain Harmony programs help teachers and 
parents support young children in school 
by working with their individual 
personalities. The study, conducted by 
researchers at the NYU Steinhardt 
School of Culture, Education, and 
Human Development, found that the 
INSIGHTS program was able to reduce 
problem behaviors for some of the 
students most at-risk for low levels of 
academic achievement. The findings 
suggest that early interventions tailored to children’s temperaments can have a big 
impact on learning outcomes. 
 
The study evaluated how the INSIGHTS program, an intervention designed by senior 
study author Sandee McClowry, could support children in urban, low-income schools. 
INSIGHTS categorizes children into one of four temperaments—shy, social and eager 
to please, industrious, or high maintenance—and offers a framework for teachers and 
parents to work with children’s individual personalities. The study especially focused 
on the ‘high maintenance’ temperament, which is characterized by high physical 
activity, low persistence when faced with a task, and disproportionate negative 
reactions. 

 
The researchers evaluated 435 kindergarten and first grade students, and the 
students’ parents, from 22 elementary schools. Half of the schools were randomly 
selected to participate in INSIGHTS for 10 weeks. The other schools served as a 
control, offering a supplemental after-school reading program. The teachers and 
parents in the INSIGHTS program learned ways to support the children’s individual 
temperaments. At school, the INSIGHT classrooms incorporated activities with 
puppets, flashcards, videos, and workbooks that taught the children how to solve daily 
dilemmas and helped them gain perspective about the different ways individuals 
approach various situations. 



The results indicated moderate improvements in children with high maintenance 
temperaments who participated in INSIGHTS. After the program, the children with high 
maintenance temperaments exhibited reduced disruptive behavior and increased 
behavioral engagement. The researchers also discovered that the program’s effects 
were partially mediated by the teacher-student relationship. 

 
The findings are an indication that programs that look at children as individuals with 
distinct personalities can offer better support to young children, especially those 
struggling with disruptive behaviors. 

 
“By reducing the disruptive behaviors of children with high maintenance 
temperaments, teachers can create classrooms more conducive to learning—which 
benefits both students and teachers,” concluded lead study author Meghan 
McCormick, a doctoral student in NYU Steinhardt’s psychology and social intervention 
program. 

 
This research is published in the journal Early Childhood Research Quarterly.  



Parents of children with autism spectrum 
disorder (ASD) often struggle to find 
effective strategies to tame disruptive 
behaviors. A new multi-site study 
sponsored by the National Institute of 
Mental Health finds that structured 
training for parents can reduce problem 
behaviors in young children with ASD. 
Many young children with ASD exhibit 
disruptive behaviors like tantrums, 
aggression, and self-injury. The findings 

offer an effective, non-pharmaceutical intervention for parents and children with ASD. 
 
Parents of 180 children with ASD between ages three and seven participated in the 24- 
week study. The parents were randomly assigned to either a 24-week education 
program or a 24-week training program. The education program consisted of 12 core 
sessions and included one home visit. The parents received information about ASD, 
but no guidance for managing behavioral issues. The training program consisted of 11 
core treatment sessions, two optional sessions, two telephone boosters, and two 
home visits. The parents in both groups attended over 90 percent of the sessions. 

 
Both the parent education and the parent training programs improved behavior, but 
only children whose parents were in the training program exhibited less disruptive and 
non-compliant behavior. According to parent ratings, children of parents in the training 
group demonstrated a 48 percent improvement in disruptive behavior and children of 
parents in the education group demonstrated a 30 percent decline. A clinician rated 
the children’s overall progress. The clinician found that 70 percent of the children in 
the training group showed a positive response, compared to 40 percent in the 
education group. 

 
The findings suggest that even just providing accurate information about ASD to 
parents is helpful in addressing challenging behaviors. The results also suggest that 
parent training can be an alternative to medication. 



“This is a very important study for children and families with ASD. Parent training is 
known to be effective for children and adolescents with behavior problems, and is now 
demonstrated to be effective for children with ASD. The magnitude of benefit is large 
given the active control group,” stated John Walkup, MD, a child psychiatrist and 
professor at Weill-Cornell Medical College and New York Presbyterian Hospital, who 
was not involved in the study. 

 
This research is published in the Journal of the American Medical Association.  



What is the difference between normal 
childhood tantrums and behavior indicative 
of an ongoing problem in preschool 
children? A new study from Washington 
University School of Medicine in St. Louis 
investigated the markers of conduct 
disorder, a disorder characterized by 
defiant and disruptive behavior. They 
identified several symptoms that set 
conduct disorder apart from typical toddler 
behavior. 

 

Study co-author Joan Luby, MD, professor 
of child psychology, explains that disruptive behavior is not normally something 
clinicians view as a risk factor. “Previously, we did not understand the empirical 
differences between normal disruptive behaviors in preschoolers—like temper 
tantrums, for example—and behaviors that signal problems. If you went to your 
pediatrician and said, ‘My 3-year-old is having tantrums,’ the pediatrician wouldn’t tell 
you to see a psychiatrist.” 

 
Conduct disorder is characterized by “high-intensity” defiant behavior and aggression, 
which can include destroying property, problems with peers, and deceitfulness. The 
researchers explain that the intensity of defiant behavior is what separates conduct 
disorder from run-of-the-mill temper tantrums. High-intensity behaviors: 

 

Are frequent. 
Occur in a variety of contexts. 
Last for a long time. 

The findings suggest that, for preschoolers with high-intensity symptoms, conduct 
disorder is likely to persist into elementary school. For school-aged children, conduct 
disorder can affect peer relationships and academic achievement. 



Identifying the symptoms of conduct disorder and distinguishing it from typical toddler 
behavior is a critical part of helping children with conduct disorder get early treatment. 
The researchers recommend that children with the symptoms of conduct disorder be 
referred to mental health professionals for evaluation and interventions. 

 
This research is published in The Journal of Pediatrics.  

 



Organization: Lowry Occupational Therapy, Denver, CO

Client: Madeline, 6-year old girl

Clinical Diagnosis/Presenting Problem:

Madeline had just turned 6 years old when she was referred for Occupational Therapy

by her psychologist, whom she and her mother had been seeing for 6 months with

little improvement. There was concern she may have had a bipolar mood disorder, but

her parents were reluctant to consider the need for medication and wanted to try a

more holistic approach first. Madeline’s mother reported that the primary concerns for

her daughter were her volatility and rage at home. She particularly directed her anger

toward her mother, but also lashed out at her father and younger brother.

Summary of Changes: (tests, observations, feedback, etc.)

Follow up testing at the end of a 32-session program (over 4 months) showed the

following:

Madeline’s balance improved significantly, increasing balance on each foot from 4 to 30 seconds.

Oculomotor skills for visual pursuits went from below average to near typical for her age, with

smooth horizontal and vertical pursuits, and moderately smooth circular pursuits.

She no longer showed signs of retained Moro or ATNR reflexes, and was able to sit still in her chair

for greater than 20 minutes at a time.

On the SCAN-C test for auditory processing, Madeline had improved her ear advantage for right-ear

directed words to +1, well within the normal range. Her left-ear directed score did not change.

Beery Motor Coordination score improved from 65 to 104, and she was proud to show off her

improved writing abilities.

Teacher reported she had improved significantly in reading comprehension and was at grade level.

She was independently choosing to read more at home.

By the end of the iLs program, Madeline’s outbursts were considered by her parents to be in the

normal range for a 6-year old, and she was even displaying mature self-regulation skills at times,

e.g. announcing she needed a break and going off to her room before becoming upset. For

Madeline’s mother, the most meaningful improvement was her own ability to relax around her



daughter and enjoy being with her without the dread of saying or doing the “wrong” thing.

Presenting issues per parent report:

inflexible, angry, and defiant verbal interactions with parents

tendency to talk and act like a baby; depended on her mother for soothing when upset

1-2 incidents per day of biting, hitting, spitting, throwing objects, and screaming at parents, ~ 5 days

per week

perfectionist tendencies; blamed other people or objects for her mistakes, clumsiness, failures

poor initiation of independent play

did not like athletic competition or people watching her play

lacked desire for completing her school work

Clinical assessment results:

One foot stance:  left foot – 30 seconds; right foot – 4 seconds

cross-dominance of right hand and left eye

oculomotor skills were immature: poor quality visual pursuits in horizontal; unable to pursue in

vertical or circular planes; unable to converge both eyes (turned head to use left eye to track the

object)

mild to moderate signs of a retained ATNR (asymmetrical tonic neck reflex) on her right, normal on

her left.

strong presence of a retained Moro reflex

poor postural control when seated at a desk

high threshold for tone perception of the lower frequencies in her right ear

normal score for all subtests of the SCAN-C, but an atypical switch in ear advantage on the

Competing Words subtest: +8 with directed right-ear, -2 with directed left ear

Beery VMI: standard score of 98

Beery Visual Perception: standard score of 104

Beery Motor Coordination: standard score of 65



below grade level in letter formation and legibility

Sensory Profile scores showed a “definite difference” for: Auditory, Vestibular, Touch, and

Multisensory Processing

Therapeutic Goals:

Madeline’s poor emotional and behavioral self-regulation, along with her poor postural

control, retained infantile reflexes, and sensory processing profile indicated a globally

immature nervous system. Her atypical Ear Advantage scores on the SCAN-C was an

indicator of a potential language-based learning disability, and her poor play skills

indicated difficulty with ideation, sequencing, and feed-forward planning. Issues with

postural control and oculomotor skills also had the potential to significantly interfere

with her ability to be successful in the classroom as she grew older.

The initial treatment goals were:

normalize the physiological foundations contributing to her low threshold for triggering a

sympathetic response, i.e. the “fight or flight” system, including:

vestibular and auditory sensitivities

body awareness and spatial perception

integration of the primitive reflexes

postural control and motor planning

self-awareness of arousal and emotional states

improvement of imagination and play skills



iLs Program Used: (program name, frequency, length, etc.)

Due to Madeline’s primary presentation of poor arousal/emotional control, her iLs

protocol was customized to include a longer period of focus on the lower, Body Zone

frequencies was chosen. She was not transitioned into the filtration phase until

evidence of improvement in her foundational skills was noted. Due to her auditory

sensitivity and difficulty with multisensory processing, Madeline’s first three sessions

consisted of a mix of the narrow band-width frequencies: SI 250-1000, SI 125-1500, and

SI 0-2000. Once she had adapted to the combination of iLs and traditional Sensory

Integration therapy, Full Spectrum was also included for sessions 4-12.

An attempt was made to transition Madeline into the Filtration stage after the first 6

sessions. She had made solid improvements in behavior at home and postural

control/motor planning in the clinic. She tolerated the first session of filtration, up to

FM 500, but had a return of severe outbursts with physical attacks after the second

session of FM 500 and FM 750. She was immediately returned to the Body Zone

frequencies and was able to regain her behavioral improvements right away. A second

attempt to begin filtration was attempted after 12 sessions (6 weeks of therapy), and

this time she was able to tolerate filtration up to FM 4000. During the filtration phase,

Madeline had occasional meltdowns but at only half the previous frequency and of

much less intensity. She began to acknowledge her behaviors and be able to talk

about the triggers. She gradually was able to accept strategies for preventing or

recovering from emotional upset, such as receiving deep hugs or joint compressions

from her mother.

improve fine motor control for writing

increase enjoyment of, and desire for, reading books



Madeline was given a 3 week break from therapy after 20 sessions, before beginning

the Defiltration phase. Over the break she initially displayed emotionally immature

behaviors such as desiring to be cuddled like a toddler, but her raging outbursts

continued to decrease in frequency and intensity. By the time she returned to therapy,

Madeline was behaving age-appropriately and only having one meltdown per week.

She appeared happier and more confident, and was reported to be cooperating and

completing all her work in school as required.

During the Defiltration stage, Madeline sought activities in therapy with a cognitive

component rather than purely movement based play. She began to play pretend

games with planned story-line sequences. She was able to play board games and

tolerate periods of “losing,” something she was incapable of in the past. She began to

be interested in drawing pictures and in the quality of her printing, although these

were not directly addressed in therapy. By the end of Defiltration, Madeline’s outbursts

were considered by her parents to be in the normal range for a 6 year old, and she

was even displaying mature self-regulation skills at times, e.g. announcing she needed

a break and going off to her room before becoming upset.

Madeline completed Defiltration in 5 sessions, then received 5 sessions of Full

Spectrum/Speech and Language, with 20 minutes of Actives during each session. She

was initially resistant to the sound of her own voice, but improved quickly after

repeating the therapist line-by-line as they read Dr. Seuss books. She was then able to

tolerate the repeating words and poems, but still did not like singing.

Other Interventions used: (occupational therapy, speech and language, etc.)

Madeline’s treatment program was based on a traditional Sensory Integration

approach with simultaneous use of a customized iLs program. She was seen two times

per week, for one hour each session. Madeline was seen a total of 32 times over a

period of 4 months.



Associate’s Name & Discipline:

Lynn Schoeneck , OTR/L

Name of Organization:

Porter Academy

Presenting Problem: 

Inattention, hyperactivity, aggression, poor peer interactions, auditory processing

difficulties, making disruptive sounds or screaming during class

Background:  

Male, age 7 years, 8 months (pre-test Jan 2010); 9 years, 0 months (post-test May 2011)

Diagnosed with Asperger’s, ADHD, Anxiety during transitions

Therapeutic Goals:

Improve auditory processing, improve attention, decrease hyperactivity and

aggression, improve self-regulation, improve bilateral coordination and balance

iLs Program Used:

Spring 2010: Sensory Motor – 50 hours of Sensory Motor Program

Fall 2010 and Spring 2011 – 60 hours of Sensory Motor Program

Other Interventions used:

Received occupational and speech therapy within a group setting as part of the

curriculum at Porter Academy.

Conclusions and Recommendations:

The improvements that made the biggest difference for this boy were in auditory

processing, attention, and self-regulation.  His auditory processing improved from

“disordered” to “normal” in every category and overall auditory processing composite

improved from 0.1% to 81%.  While he was previously unable to sit for 15 minutes

straight and attend to an academic task, he now has no trouble attending to task, even

during independent centers.



His improved ability to self-regulate has also had a great impact on his functioning.  He

used to be aggressive (punching/throwing pillows, screaming in people’s faces); this

has completely stopped.  He can still get overly excited at times, but his ability to bring

himself back to a “just right level” has improved dramatically (he can do this on his own

and in a timely manner).  His overall academic and social functioning has made an

impressive turn, and he is a much happier child.

COMMENTARY BY RON MINSON, MD, iLs Clinical Advisor and Advanced Trainer:

This very interesting case illustrates a number of features worth noting. As he gained

control of his externalizing behaviors – aggression, hyperactivity and conduct- his

anxiety may have temporarily increased.  It isn’t clear since the original teacher rated

him as having more anxiety but a new teacher after the summer break rated this as

typical. Nevertheless, let’s assume he is more anxious. How can we account for this?

His increase in self-control has to come from increased self-awareness in order to alter

the behavior through increased self-control.

With this increased self-awareness comes a sense of insecurity which I like to call

“stage fright.” With all the changes, he might be feeling, “I don’t know how to act.” He is

in a new body, so to speak, uncertain how to act if not doing the old acting out

behaviors. Yet, in spite of this anxiety, he has shown an increase in leadership, thus,

increased responsibility, uncertainty and anxiety.  The increase in somatization,

although scoring typical (the scores are at the extremes of typical), is understandable

given his increase in self-awareness. Before, I doubt if he had much awareness of

himself; his behaviors suggest he impulsively expressed whatever he felt toward the

world. Hopefully, with time and more listening he will continue to improve his social

skills, gain confidence and reduce his anxiety. I think the higher frequencies from the

next program will help in this regard.

Summary of Changes: (tests, observations, feedback, etc.)

Auditory Processing as measured by the SCAN 3: C – January 2010 and August

2011



Summary: Improved in every category of the SCAN-3:C diagnostic tests from

disordered to normal. Auditory Processing Composite improved from 0.1% to 81%

over a time span of 1 ½ years.

Raw

score

Scaled

score

Percentile Descriptive

Category

Auditory Figure Ground +8 – January

2010

0 1 0.1% Disordered

Auditory Figure Ground +8 – August

2011

40 14 91% Normal

Filtered Words  – January 2010 14 5 5 Borderline

Filtered Words  – August 2011 29 10 50 Normal

Competing Words – Directed Ear –

January 2010

10 1 0.1% Disordered

Competing Words – Directed Ear –

August 2011

43 11 63% Normal

Competing Sentences – January 2010 24 4 2% Disordered

Competing Sentences – August 2011 68 12 75% Normal

Auditory Processing Composite –

January 2010

51 0.1% Disordered



Auditory Processing Composite –

August 2011

113 81% Normal

Gross Motor Skills as measured by the Bruininks-Oseretsky Test of Motor

Proficiency, Second Edition

Summary: His motor skills improved by over one standard deviation in the area of

bilateral coordination and over two standard deviations in the area of balance.

BOT-2

(scale score: mean = 15, SD=5)

Bilateral Coordination Balance

January 2010 10 7

May 2011 16 19

Behavior Assessment System for Children, 2  edition (BASC-2: parent rating

scale)

Summary

Externalizing Problems: In January, he ranked as having more problems than 75% of the population

(at risk) in the category of externalizing problems (hyperactivity, aggression, conduct problems).  By

May 2011, the same teacher ranked him has having more problems than 52% of the population

(typical).

Internalizing Problems: While his depression ranking improved, his anxiety and somatization got

worse over this time period.  From talking with his teacher, this may be associated with increased

social interaction (and the stresses involved with managing friendships) and a more difficult work

load.  His 2011-2012 teacher ranked his anxiety back down to 52% (“typical”).

Behavioral Symptoms Index: Overall improvement in this area went from having more difficulties

than 86% of the population (at risk) to having more difficulties than 66% of the population (typical). 

This section includes ratings on atypical behavior (86% to 65%), withdrawal (95% to 91%), and

attention problems (80% to 58%).

Adaptive Skills: Overall improvement from 23% to 30% (higher scores better on this section).  The

specific areas in which he displayed the most improvement include leadership and functional

communication.

nd



Externalizing Problems: Teacher Rating

higher scores indicate more problems

T score Percentile

Rank

Descriptive

Classification

Externalizing Problems composite –

January 2010

55 75% At Risk

Externalizing Problems composite – May

2011

48 52% Typical

Hyperactivity – January 2010 65 91% At Risk

Hyperactivity – May 2011 52 69% Typical

Aggression – January 2010 50 64% Typical

Aggression- May 2011 46 45% Typical

Conduct

Problems – January 2010

49 55% Typical

Conduct

Problems – May 2011

47 51% Typical

 

Internalizing Problems: Teacher Rating

higher scores indicate more problems

T score Percentile

Rank

Descriptive

Classification

Internalizing Problems composite – January

2010

49 51% Typical



Internalizing Problems composite– May

2011

61 88% At Risk

Anxiety– January 2010 58 81 Typical

Anxiety – May 2011 82 99% Clinically

Significant

Anxiety – October 2011 (different teacher

rater)*

48 52% Typical

Depression– January 2010 47 51% Typical

Depression – May 2011 45 38% Typical

Somatization– January 2010 42 19% Typical

Somatization – May 2011 50 66% Typical

* I compared January 2010 to May 2011 so the ratings were completed by the same

teacher.  However, looking at the Fall 2011 ratings, his anxiety was rated much lower.

Behavioral Symptoms Index: Teacher

Rating

higher scores indicate more problems

T score Percentile

Rank

Descriptive

Classification

Behavioral Symptoms Index composite–

January 2010

61 86% At Risk



Behavioral Symptoms Index composite –

May 2011

52 66% Typical

Atypicality– January 2010 59 86% At Risk

Atypicality – May 2011 50 65% Typical

Withdrawal – January 2010 69 95% At Risk

Withdrawal – May 2011 66 91% At Risk

Attention Problems – January 2010 60 80% At Risk

Attention Problems – May 2011 51 58% Typical

 

Adaptive Skills: Teacher Rating

lower scores indicate more problems

T score Percentile

Rank

Descriptive

Classification

Adaptive Skills – January 2010 43 23% Typical

Adaptive Skills – May 2011 45 30% Typical

    



Adaptability – January 2010 51 50% Typical

Adaptability – May 2011 45 30% Typical

Social Skills – January 2010 51 53% Typical

Social Skills – May 2011 47 40% Typical

Leadership – January 2010 38 12% At Risk

Leadership – May 2011 44 31% Typical

Study Skills – January 2010 44 29% Typical

Study Skills – May 2011 42 23% Typical

Functional Communication – January 2010 34 8% At Risk

Functional Communication – May 2011 46 30% Typical



The BASC-2 teacher rating scales provided additional information about improvements

in attention, leadership, and functional communication.  When asked in person how

this child has changed since January 2010, the teachers reported that he can now work

independently, he now has healthy peer relationships, his ability to maintain a calm

alert state has improved dramatically (from less than fifteen minute stretches to up to

an hour), and, when his arousal level does escalate, his recovery time has decreased

dramatically.



Sensory Processing in the General Population:
Adaptability, Resiliency, and Challenging Behavior

Evan E. Dean, Lauren Little, Scott Tomchek, Winnie Dunn
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Sensory processing is a personal trait that can contribute to challenging behavior. Protective factors, such as

resiliency, can support children in managing their behavior, yet little research has addressed the contribution

of sensory processing to protective factors. Therefore, in this cross-sectional study we aimed to determine the

contribution of sensory processing (using the Sensory Profile–2) to challenging behavior and protective

factors (using the Behavior Assessment System for Children, 2nd ed., Parent Rating Scales) in a sample of

51 children ages 6–11 yr from the general U.S. population. The results indicated that sensory avoiding

predicts externalizing behaviors, depression, resiliency, and adaptability. In addition, sensory seeking is

related to depression and resiliency, whereas sensory sensitivity is related to externalizing behaviors.

Implications for occupational therapy research and practice are discussed.

Dean, E. E., Little, L., Tomchek, S., & Dunn, W. (2018). Sensory processing in the general population: Adaptability, re-

siliency, and challenging behavior. American Journal of Occupational Therapy, 72, 7201195060. https://doi.org/

10.5014/ajot.2018.019919

S ensory processing describes the interface between a person’s neurological
function and the environment. Interactions between the environment and

person are at the heart of modern conceptualizations of health and can affect
participation (World Health Organization, 2007). Across disciplines, sensory
processing has been related to aspects of temperament (Aron & Aron, 1997;
Aron, Aron, & Jagiellowicz, 2012), including externalizing (Franklin, Deitz,
Jirikowic, & Astley, 2008; O’Donnell, Deitz, Kartin, Nalty, & Dawson, 2012;
Pérez-Robles et al., 2012) and internalizing (Ben-Sasson et al., 2008; DeSantis,
Harkins, Tronick, Kaplan, & Beeghly, 2011) behaviors. Whereas previous
studies have largely focused on children with particular conditions (e.g., autism
spectrum disorder [ASD], developmental disabilities), we have limited evidence
of how sensory processing patterns are related to challenging behaviors as well as
protective factors in children with and without such conditions (Dunn, Little,
Dean, Robertson, & Evans, 2016). Therefore, we investigated the extent to
which sensory processing patterns predicted challenging behaviors and pro-
tective factors in a sample of children from the general U.S. population.

Multidisciplinary Perspectives of Sensory Processing
Dunn’s (2014) Sensory Processing Framework (DSPF) theorizes sensory pro-
cessing as two continua of responses to environmental stimuli. People respond
differently to sensory information on the basis of how soon they detect (threshold)
and how they manage (self-regulation) sensory stimuli. According to DSPF,
threshold ranges from high (slow to detect) to low (quick to detect), and self-
regulation ranges from passive (reacts to stimuli as they happen) to active (plans
reaction to stimuli). These two continua interact to create four sensory pro-
cessing patterns: (1) registration (high threshold and passive self-regulation), (2)
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seeking (high threshold and active self-regulation, (3)
sensitivity (low threshold and passive self-regulation), and
(4) avoiding (low threshold and active self-regulation).

In personality research, sensory processing has been
shown to be related to, yet distinct from, emotion and self-
regulation (Gouze, Lavigne, Hopkins, Bryant, & Lebailly,
2012). In addition, some psychology studies have considered
sensory processing sensitivity (SPS) as a temperament, or
personality, trait (Aron & Aron, 1997; Aron et al., 2012)
and have defined SPS on a continuum of responsivity to
environmental stimuli. Responses from more sensitive
people are related to strong emotional reactions and in-
clude being more sensitive to subtle stimuli, pausing to
make observations in novel situations, and using complex
self-regulation strategies for planning responses and learning
from situations. Both SPS and DSPF consider sensory
processing a personal characteristic that allows a person to
make sense of the environment. However, only DSPF ac-
counts for the role of a neurological threshold, allowing
consideration of the full interaction between threshold and
responsiveness.

From a broad, developmental perspective, sensory
processing has been considered an innate biological trait.
From this viewpoint, specific aspects of sensory processing
have evolutionary benefits (Wolf, van Doorn, & Weissing,
2008, 2011). In particular, society needs responsive
people who notice and respond to subtle changes in the
environment as well as other people who do not notice
subtle changes and can calm the group. For example, if
there is a threat, someone with a low threshold for sen-
sory information will notice the threat early and respond.
However, society may become unstable if people always
act as though a threat were present. After the threat is
understood or dealt with, people with a high threshold
will quickly return to a calmer state and support others to
do the same. The range of sensory processing observed
through research suggests the adaptability of our species as
a collective.

Sensory Processing and Behavior
The above-mentioned multidisciplinary perspectives con-
tribute to our understanding of sensory processing as a
continuum of response that is characterized by great var-
iability and heterogeneity across the population. Research
has largely focused on the extent to which sensory pro-
cessing, as related to over- and underresponding, is asso-
ciated with challenging behaviors, such as internalizing and
externalizing. This section highlights research that has as-
sociated sensory processing with challenging behavior. In
addition, although little research has studied the relation

between sensory processing and protective factors, such as
adaptability and resiliency, this section highlights the evi-

dence that is available.

Internalizing

Internalizing behaviors, such as anxiety and depression,
have been associated with sensory processing across the

lifespan; for example, Lane, Reynolds, and Dumenci
(2012) found a small, positive relationship with sensory
sensitivity and anxiety in children ages 6–10 yr with

ASD, attention deficit hyperactivity disorder (ADHD),
and typical development. Similarly, typically developing

adults who are more sensitive to environmental stimuli
also display higher levels of stress (Bakker & Moulding,
2012; Benham, 2006), anxiety (Hofmann & Bitran,

2007; Kinnealey, Koenig, & Smith, 2011), and pain
catastrophizing (Engel-Yeger & Dunn, 2011; Meredith,

Rappel, Strong, & Bailey, 2015). Children with ASD
(Watson et al., 2011), as well as typically developing
children (Evans, Nelson, & Porter, 2012) who show in-

creased sensory sensitivity, also display lower levels of
adaptive social behaviors. Toddlers with ASD who

demonstrate a higher frequency of sensory-related behav-
iors (i.e., underresponsivity, overresponsivity, or sensory
seeking) also exhibit more negative emotionality, depres-

sion, and anxiety (Ben-Sasson et al., 2008). Finally, pre-
schoolers with ASD who demonstrate a higher frequency

of sensory seeking behaviors have been shown to have
more difficulty with receptive language and adaptive be-
havior (Tomchek, Little, & Dunn, 2015).

Externalizing

In regard to externalizing behaviors, Chuang, Tseng, Lu,
and Shieh (2012) found that children with autism who

were more sensitive to sensory input showed a higher
intensity of reaction to sensory stimuli (which is charac-
teristic of externalizing behaviors). Similarly, aggression

has been related to self-regulation (White, Jarrett, &
Ollendick, 2013) and a low threshold for sensory stimuli

(Crick & Dodge, 1996). Although only a limited amount
of research has investigated the relationship between
sensory processing and externalizing behaviors, these stud-

ies suggest a possible relationship between them. More re-
search is needed to add to this literature base.

Protective Factors

Although the aforementioned studies have considered how
sensory processing patterns relate to challenging behavior,
emerging evidence suggests that specific sensory features

may be related to children’s and adults’ interactions with
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their environment. For example, enhanced perception
(i.e., a hyperacuity or hyperfocus on the sensory elements
of activities) is positively associated with activity partici-
pation of young children with ASD (Little, Ausderau,
Sideris, & Baranek, 2015) as well as adults with ASD
(Baron-Cohen, Ashwin, Ashwin, Tavassoli, & Chakrabarti,
2009; Mottron, Dawson, & Soulières, 2009). In the adult
general population, researchers have also found relation-
ships between sensory seeking behaviors and active coping
strategies, such as increasing activity and ignoring pain
(Meredith et al., 2015). Given this evidence, sensory
processing patterns may be positively related to protective
factors (i.e., resilience and adaptability).

Evidence indicates that sensory processing is associated
with behavior, but much of the research has used either
participants with specific conditions (i.e., ASD) or typically
developing adults. The aim of this study was to examine the
extent to which sensory processing patterns predicted
challenging behavior (i.e., externalizing, internalizing) and
protective factors (i.e., resilience, adaptability) in the general
population of children ages 6–11 yr.

Method

Design

This study had a cross-sectional design with a national
sample so that we could determine the relation between
parent-reported sensory processing patterns and behav-
ioral characteristics of children ages 6–11 yr.

Participants

We recruited participants from the general population,
stratified on the basis of diagnosis, across the United States
for the Child Sensory Profile 2 (CSP–2; Dunn, 2014)
standardization study. See Dunn (2014) for more detail
on the recruitment and stratification methods of the
sample. The sample for this study included 51 children,
ages 6–11 yr, whose parents completed both the CSP–2
and the second edition of the Behavior Assessment System
for Children, Parent Rating Scales (BASC–2; Reynolds &
Kamphaus, 2004) assessments. Forty-four of the partici-
pants had no diagnosis, 5 had ADHD, and 2 had ASD
(Table 1).

Measures

The CSP–2 is an 86-item parent-report measure of a
child’s sensory processing characteristics. It provides scores
on sensory systems (i.e., auditory, visual, movement, body
position, and touch), behaviors related to sensory pro-
cessing (i.e., attention, conduct, and social emotional), and

sensory processing patterns associated with the DSPF
(i.e., registration, seeking, sensitivity, and avoiding), which
was described previously (see Table 2 for further descrip-
tions of the sensory processing patterns). An important
change from the original Sensory Profile (Dunn, 1999) is
that items on the CSP–2 are rated on a Likert scale
ranging from 0 (not applicable) to 5 (almost always).
Therefore, low scores on the CSP–2 indicate low frequency
of behaviors, whereas higher scores represent higher fre-
quency of behaviors. The CSP–2 was standardized on a
large national sample (n 5 697) and demonstrates strong
psychometric properties (Dunn, 2014). An important
change between the original Child Sensory Profile (Dunn,
1999) and the CSP–2 is that the item scoring was reversed.

The BASC–2 is a parent-report assessment that
measures how frequently children engage in both adap-
tive and maladaptive behaviors. To measure challenging
behavior, we used the Externalizing and Internalizing
composite scores. The Externalizing score consists of the
Aggression, Hyperactivity, and Conduct Problems sub-
scales, and the Internalizing score consists of the Depres-
sion, Anxiety, and Somatization subscales. To measure
protective factors, we used the Adaptability and Resil-
ience scales. The data in Table 3 describe the BASC–2
scales we used. Higher scores on the BASC–2 indicate
higher frequency of behavior.

Analysis

We used four multiple linear regression models on four
behavior scores (as measured by the BASC–2; i.e., Ex-
ternalizing, Internalizing, Adaptability, and Resiliency) to

Table 1. Age, Gender, and Diagnoses of Sample

Characteristic n (%)

Age, yr

6–8 16 (31)

8–10 19 (37)

10–12 16 (31)

Gender

Male 27 (53)

Female 24 (47)

Diagnosis

ADHD 5 (10)

ASD 2 (4)

No diagnosis 44 (86)

Ethnicity

Asian 1 (2)

Black 10 (20)

Hispanic 9 (18)

White 20 (39)

Other 11 (21)

Note. ADHD 5 attention deficit hyperactivity disorder; ASD 5 autism spec-
trum disorder.
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determine how sensory processing patterns (as measured
by the CSP–2) predict adaptive and maladaptive behavior.
We entered the independent variables (i.e., avoiding, sen-
sitivity, seeking, and registration) simultaneously into the
regression models so that we could determine the relative
contribution of each pattern. Additionally, for Internalizing,
we ran regression models based on the component scores
(i.e., Anxiety, Depression, Somatization).

For all models, we controlled for diagnosis by creating
a dichotomous variable and entering it into the model
before the other predictors. This allowed us to remove the
variance that may be associated with the conditions of the
children in the study.

Results
The data in Table 4 show the percentage of variance that
was accounted for in each of the regression models. Given
the number of regressions we conducted for this study
and the limited sample size, we reported the more con-
servative adjusted R2 coefficient. All of the models were
significant and ranged from 40% to 69% in percentage of
variance accounted for (see Table 4).

For Internalizing, the overall model was significant;
however, no specific sensory processing pattern was a
significant predictor. The Internalizing subscales (Anxiety,

Depression, and Somatization) demonstrated different
relationships among the predictors. Similar to the Inter-
nalizing composite, the overall model for Anxiety was sig-
nificant, adjusted R2 5 0.22, F(5, 45) 5 3.76, p 5 .006,
but no sensory processing pattern score was a significant
predictor. For Depression, adjusted R2 5 0.65, F(5, 45) 5
19.39, p < .001, both Avoiding, b 5 0.998, p < .001, and
Seeking, b 5 20.406, p 5 .008, were significant predic-
tors. The overall model for Somatization was not signifi-
cant, adjusted R2 5 0.05, F(5, 45) 5 1.47, p 5 .217. In
addition, Diagnosis and Avoiding predicted Adaptability
(see Table 4), and Avoiding and Seeking predicted Re-
siliency (see Table 4).

Discussion
In the current study we investigated the predictive value of
sensory processing patterns in regard to both challenging
behavior and protective factors in children in the general
population, including those with and without sensory
processing conditions. Our approach, which has drawn
from other disciplines, considers sensory processing a
continuum in the general population. Our research is nov-
el in that our sample included children from the general
population (including representative numbers of children
with varying conditions known to show differences in

Table 2. CSP–2 Sensory Processing Pattern Scale

Pattern Behavioral Characteristic Item Examples

Seeking Craves sensory input Needs to touch objects and people, fiddles with objects, is on the go,
watches people move around the room

Avoiding Is overwhelmed by sensory
input

Becomes distressed during large gatherings, is slower to participate in
physical activities, needs structure and routine

Sensitivity Detects and can be bothered
by sensory input

Reacts strongly to unexpected noises, has difficulty participating in noisy
environments, can be described as dramatic or overreactive

Registration Misses sensory input Needs help to find objects that are obvious to others, seems unaware of pain
or temperature changes, seems unaware when people enter the room

Note. CSP–2 5 Child Sensory Profile 2.

Table 3. BASC–2

Scale Measure

Challenging behaviorsa

Externalization Composite score of Hyperactivity, Aggression, and Conduct Problems. This group of scores indicates the level of disruptive behaviors
a child demonstrates.

Examples: Acts without thinking, is overly active, argues, disrupts other children, breaks rules, gets into trouble
Internalization Composite score of Anxiety, Depression, and Somatization. This group of scores describes behavioral patterns that indicate a child

overcontrols his or her behavior.
Examples: Complains about health, gets sick, worries, changes moods quickly, complains about being teased and not having friends

Protective factorsb

Resiliency Indicates a child’s ability to use supports to overcome obstacles.
Examples: Sets realistic goals, makes friends easily, recovers quickly after a setback

Adaptability Indicates the ability to adjust to changes in routine and shift from one task to another.
Examples: Adjusts well to changes, recovers quickly from setbacks, shares and plays well with others

Note. BASC–2 5 Behavior Assessment System for Children (2nd ed.), Parent Rating Scales.
aHigher scores indicate more difficulty. bHigher scores indicate more ability.
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sensory processing. We included children with and without
disabilities in recognition of the fact that occupational
therapists who design interventions in natural settings (i.e.,
schools, stores, museums, homes) must consider the sensory
processing patterns of all children.

We controlled for diagnosis in our models, to remove
any condition-specific variance. Diagnosis was not a sig-
nificant predictor in three of the four models. Adaptability
was the exception. Adaptability, as measured by the BASC–
2, refers to a child’s ability to adjust to changes in routine,
shift from one task to another, and play well with others.
In addition to the Avoiding subscale, which predicted
Adaptability, occupational therapy practitioners should
consider factors other than sensory processing when pro-
moting adaptability among children with conditions. For
example, a child’s cognition, developmental status, and
psychosocial features, or environmental familiarity and task
complexity, could also contribute to adaptability.

Challenging Behavior

Our research suggests that when avoiding behaviors are
more frequent, externalizing behaviors (i.e., hyperactivity,

aggression, and conduct problems) are more frequent as
well; yet, when we considered avoiding and sensitivity
together we noted that more frequent sensitivity behaviors
were associated with less frequent externalizing behaviors.
In other words, children with increased avoiding behaviors
showed increased externalizing, whereas increased sensi-
tivity was associated with decreased externalizing. Perhaps
passive regulation, as associated with sensitivity, is more
effective in helping children regulate responses that are
viewed as externalizing. Interventions focused on teaching
children to notice their response to sensory stimuli and to
internally plan a reaction may be helpful in reducing
externalizing behaviors. For example, Bakker andMoulding
(2012) found that adults with more frequent low-threshold
behaviors who also demonstrate more mindfulness showed
lower levels of anxiety and stress. Additionally, Barnes,
Vogel, Beck, Schoenfeld, and Owen (2008) found, in a sam-
ple of children with emotional disturbance, that a program
teaching strategies to recognize their level of arousal and
reactions to sensory stimuli resulted in increased self-
regulation skills.

No sensory processing pattern significantly predicted
internalizing behaviors (i.e., depression, anxiety, somatiza-
tion). This finding is contrary to previous research showing a
relationship between sensory processing and internalizing
(Ben-Sasson, Carter, & Briggs-Gowan, 2009; Ben-Sasson
et al., 2008). One reason for the difference may be that the
children in our sample did not exhibit enough internalizing
behaviors for the parent raters to notice. Another possibility
is that our sample did not have a high enough incidence of
internalizing problems (high frequency of internalizing be-
haviors) to detect an association.

Previous research has shown that parents of children who
do not show behavioral problems tend to report fewer in-
ternalizing behaviors than the children report (Smith, 2007).
Given that low levels of internalizing behaviors may be
difficult to measure through caregiver report, future research
into sensory processing and behavior in the general pop-
ulation may consider child report measures of internalizing
behavior. Our analysis of the Internalizing subscales, how-
ever, demonstrated different contributions of sensory pro-
cessing in each of the scales. No sensory processing pattern
predicted anxiety, yet the overall model was significant and
accounted for 29% of the variance. This could mean that
sensory processing in general influences anxiety but that no
one pattern is dominant. Previous research has reported that
low-threshold responses are related to anxiety (Kinnealey
et al., 2011; Lane et al., 2012). It may be, however, that
overall differences in sensory processing relate to anxiety.

Avoiding and seeking were significant predictors of
depression. When avoiding was taken into account, seeking

Table 4. Multiple Linear Regression Models Using Sensory
Processing Patterns as Predictors

Covariate b t(50) p

Externalizing behaviors

(adjusted R2 5 0.50, F [5, 45] 5 10.90, p < .001)

Diagnosis 0.18 1.59 .119

Avoiding 0.80 2.56 .014

Registration 0.45 1.22 .230

Seeking 0.03 0.17 .865

Sensitivity 20.71 –2.52 .015

Internalizing behaviors

(adjusted R2 5 0.40, F [5, 45] 5 7.78, p < .001)

Diagnosis 0.02 0.15 .881

Avoiding 0.61 1.80 .079

Registration 20.12 20.30 .765

Seeking 20.13 20.66 .512

Sensitivity .30 0.95 .346

Adaptability behaviors

(adjusted R25 0.57, F [5, 45] 5 14.34, p < .001)

Diagnosis 20.26 –2.14 .038

Avoiding –1.24 –4.31 <.001

Registration 0.38 1.11 .275

Seeking 0.10 0.64 .527

Sensitivity 0.20 0.80 .428

Resiliency behaviors

(adjusted R2 5 .69, F[5, 45] 5 23.37, p < .001)

Diagnosis 20.11 –1.25 .219

Avoiding –1.34 –5.51 <.001

Registration 0.13 0.45 .653

Seeking 0.32 2.34 .024

Sensitivity 0.25 1.15 .255

The American Journal of Occupational Therapy 7201195060p5

Downloaded From: http://ajot.aota.org/ on 09/22/2018 Terms of Use: http://AOTA.org/terms



predicted depression in a negative direction, indicating that
the more seeking behaviors a child exhibits, the less fre-
quently the child demonstrates behaviors associated with
depression. This finding is supported by those of Meredith
and colleagues (2015), who found that seeking in adults was
related to active coping mechanisms in adults. A key
component of the seeking pattern is engagement with the
environment. The finding that seeking was negatively as-
sociated with depression could also indicate that when
children are sufficiently interested in activities to fully
engage in the environment, they cope better and display
fewer depressive behaviors. Another hypothesis is that in
environments where a child’s sensory patterns are sup-
ported, they engage more in the environment. Further
research is needed to understand how seeking supports
internalizing behaviors such as depression.

Resiliency and Adaptability

We found that avoiding was a negative predictor of re-
siliency, yet, seeking was a positive predictor of resiliency
when entered into the model with avoiding. Perhaps
children who engage in sensory seeking behaviors are exer-
cising active regulation strategies to counteract their aversions,
or avoidance. Resiliency, as measured by the BASC–2, refers
to a personal trait that reflects resourcefulness and flexibility
of functioning (Block & Block, 1980). Our findings suggest
that children who engage more actively in their environment
(i.e., seeking) show increased resilient behaviors. Given
previous research relating seeking patterns to repetitive
behaviors in children with ASD, such as Boyd, McBee,
Holtzclaw, Baranek, and Bodfish’s (2009) study, our finding
relating seeking to resiliency may cast a new light on behav-
iors considered maladaptive in the ASD population. Perhaps
their behaviors are adaptive in the sense that the children are
trying to manage overwhelming situations for them.

Overall, scores on the Avoiding subscale increased all
challenging behavior scores and decreased scores on the
Adaptive subscale, indicating that children who have a low
threshold for sensory stimuli and have active self-regulation
strategies need more support to manage their behavior.
Children who show increased avoiding behaviors may
benefit from intervention to help them develop self-regulation
strategies that are viewed as more appropriate to their peers,
parents, and teachers. In addition, if avoiding behaviors
increase challenging behavior and decrease adaptive be-
havior, occupational therapy practitioners can support
children by creating or adapting environments and rou-
tines to limit the amount of sensory information. For
example, children may benefit from going to playgrounds
at less crowded times. Also, occupational therapy practitioners
may work with families to create morning and evening

routines that are predictable and allow the child to control
the amount of sensory input they receive (i.e., decide when
to turn the lights on in the morning, the taste and texture
of their toothpaste, or howmany errands to run after school).
Creating environments in which children’s need for pre-
dictability and control (which is characteristic of avoiding
behaviors) is met may reduce challenging behaviors.

There were several limitations to this study. First, the
sample size was small for the amount and type of data
analyses performed. This limited the conclusions we could
make. Additionally, it is possible that some sensory processing
patterns that were not significant in our study would have
been significant in a study with a larger sample size. Future
research should consider the relationship between sensory
processing and behavior or participation using a larger sample
size to allow researchers to draw more definitive conclusions.
However, the large regression coefficients and small p values
obtained in our analysis give us confidence that the rela-
tionships we noted are reliable. Finally, we did not correct
for the number of comparisons made in the analysis.

Implications for Occupational
Therapy Practice
We found specific relationships between sensory pro-
cessing patterns and behavior, particularly with regard to
challenging and adaptive behaviors in the general pop-
ulation. Certain sensory patterns predicted externalizing
behaviors, depression, resiliency, and adaptability. The
findings of this study have the following implications for
occupational therapy intervention:
• Sensory processing differences affect children’s behavior.
• Sensory characteristics of the environment are impor-

tant considerations for all children.
• Occupational therapy practitioners can collaborate

with parents and other professionals to modify envi-
ronments that support positive behavior and partici-
pation for all children.

• Further studies are needed to understand the adaptive
qualities of sensory processing behaviors.

Conclusion
This research connects sensory processing and behavioral
characteristics in a general population of children. Most
research on relationships between sensory processing and
behavior has examined specific diagnostic groups, mainly
ASD. In this study we used a sample of children from the
general population, which allows us to think about sensory
processing as a relevant feature for understanding all
children’s behaviors. s
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OBJECTIVE. This retrospective study explored sensory processing characteristics in preschool-age chil-
dren with autism spectrum disorders (ASD); the relationships between sensory processing and problem

behavior, adaptive behavior, and cognitive function; and the differences in sensory processing between

two subgroups (autism and pervasive developmental disorder–not otherwise specified).

METHOD. Study measures included the Short Sensory Profile (SSP), Aberrant Behavior Checklist–

Community, Vineland Adaptive Behavior Scales, and Mullen Scales of Early Learning.

RESULTS.Most of the children with ASD had sensory processing challenges, and a significant relationship
was found between SSP total scores and problem behavior scores; however, no significant relationships were

found between SSP total scores and adaptive behavior and cognitive functioning. Although all the children

had low Vineland scores, approximately one-quarter of the children had typical SSP scores. No significant

differences in SSP scores were found between the subgroups.

CONCLUSION. The findings highlight the importance of comprehensive evaluations for children with

ASD.

O’Donnell, S., Deitz, J., Kartin, D., Nalty, T., & Dawson, G. (2012). Sensory processing, problem behavior, adaptive

behavior, and cognition in preschool children with autism spectrum disorders. American Journal of Occupational

Therapy, 66, 586–594. http://dx.doi.org/10.5014/ajot.2012.004168

Participation in daily life is often challenging for children with autism
spectrum disorders (ASD). ASD affects 1 in 110 children in the United

States (Centers for Disease Control and Prevention, 2009) and ranges in se-
verity from autistic disorder to milder subtypes, such as Asperger’s disorder
and pervasive developmental disorder–not otherwise specified (PDD–NOS;
American Psychiatric Association [APA], 1994). Children with ASD may have
difficulty engaging in typical occupations of childhood, such as activities of
daily living (ADLs), social participation, play, and education (American Oc-
cupational Therapy Association, 2008). Meaningful participation in home and
community activities is an intervention priority for children with ASD, a pri-
ority that occupational therapists support by promoting engagement in child-
hood occupations.

Participation and skill in everyday activities can be influenced by many
factors, one of which is sensory processing. The term sensory processing refers to
the receiving, organizing, and interpreting of sensory stimuli using the seven
sensory systems (e.g., tactile, vestibular, auditory; Miller & Lane, 2000). Al-
though not diagnostically a core feature of ASD, sensory processing differences
in children with ASD have been well documented (Ben-Sasson et al., 2009;
Huebner, 2001; Kern et al., 2006). Symptoms may include unusual responses
to sensory stimuli, such as overresponsivity or underresponsivity (Dahlgren &
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Gillberg, 1989; Dawson & Watling, 2000; Gabriels,
Cuccaro, Hill, Ivers, & Goldson, 2005; Lord, 1995). For
example, “over-responsivity behaviors such as resistance
to touch and sensitivity to noise may limit the child’s
participation above and beyond his/her core social deficits”
(Ben-Sasson et al., 2008, p. 823).

Although not specific to ASD, limited participation in
sensory experiences significantly hinders a child’s active
exploration of the environment. Children may have difficul-
ties performing ADLs and engaging with others because of
atypical sensory responses. Moreover, behavioral and emo-
tional problems have been associated with sensory processing
differences (Baker, Lane, Angley, & Young, 2008), and sen-
sory symptoms have been significantly related to stereotyped
interests and repetitive behaviors in ASD (Chen, Rodgers,
& McConachie, 2009; Rogers, Hepburn, & Wehner, 2003;
Wiggins, Robins, Bakeman, & Adamson, 2009).

Occupational therapists use several methods to gather
information about a child’s sensory history and sensory
characteristics, including parent interviews, clinical ob-
servations, and questionnaires. One questionnaire is the
Sensory Profile (Dunn, 1999), a standardized parent-
report measure. Using the Sensory Profile, many studies
have documented significant differences in the way chil-
dren with ASD respond to sensory experiences compared
with typically developing peers. Dunn, Myles, and Orr
(2002) compared Sensory Profile scores between children
aged 8–14 yr with Asperger syndrome and children
without disabilities. Children with Asperger syndrome
had lower scores than children without disabilities in
auditory processing and modulation factors related to
hyporesponsiveness and hyperresponsiveness, suggesting
difficulty responding appropriately to stimuli and regu-
lating emotional responses.

In another study, researchers found that 85% of the
Sensory Profile items differentiated children with ASD
from typically developing children (Kientz & Dunn,
1997). Differences were evident in the way children with
ASD responded to touch and auditory input. Children
with ASD also scored differently from typically de-
veloping peers on 17 of 20 emotional–social items, such
as “poor frustration tolerance” and “needs more pro-
tection from life than other children.” Watling, Deitz, and
White (2001) found that 85% of young children with
ASD aged 3–6 yr scored lower than children without au-
tism on at least one of the following Sensory Profile factors:
Sensory Seeking, Emotionally Reactive, Low Endurance/
Tone, Oral Sensitivity, Inattention/Distractibility, Poor
Registration, Fine Motor/Perceptual, and Other.

Additionally, many studies have focused on sensory
responsivity in children with ASD. In a meta-analysis of

14 studies (Ben-Sasson et al., 2009), the differences be-
tween ASD groups and typically developing groups were
more pronounced for underresponsivity. This finding is
similar to that of Schoen, Miller, Brett-Green, and Nielsen
(2009), who reported that children with ASD aged 5–15
yr were less reactive to sensory stimuli than typically de-
veloping peers. Similarly, Baker et al. (2008) reported that
children with autism aged 2–9 yr scored more than 2
standard deviations (SDs) below the mean on the Short
Sensory Profile (SSP; McIntosh, Miller, & Shyu, 1999)
domain of Underresponsive/Seeks Sensation.

Researchers have recently become interested in the
relationship between sensory processing and both problem
and adaptive behaviors ( Jasmin et al., 2009; Liss, Saulnier,
Fein, & Kinsbourne, 2006; Rogers et al., 2003; Wiggins
et al., 2009). In a study of young children aged 17–45 mo,
Wiggins and colleagues (2009) reported a significant
correlation between the SSP and the Autism Diagnostic
Observation Schedule (ADOS; Lord, Rutter, DiLavore,
& Risi, 1999) stereotyped interest and behavior score, but
not the ADOS social and communication score. Simi-
larly, Rogers and colleagues (2003) reported that sensory
processing scores as measured by the SSP were signifi-
cantly correlated with the ADOS repetitive and restricted
behavior score, but not the ADOS social and commu-
nication score in children with autism (n 5 26). They
also found that sensory responsivity was more strongly
associated with levels of adaptive behavior than with se-
verity of autism symptoms.

Commonly used measures of problem or aberrant
behavior and adaptive behavior are the Aberrant Behavior
Checklist–Community (ABC–C; Aman & Singh, 1994)
and the Vineland Adaptive Behavior Scales (VABS;
Sparrow, Balla, & Cicchetti, 1984), respectively. Using
the ABC–C, Green, O’Reilly, Itchon, and Sigafoos
(2005) reported that many aberrant behaviors were per-
sistent and highly prevalent in their study of preschool
children with developmental disabilities. Using the
VABS, Jasmin and colleagues (2009) explored the re-
lationship between sensory processing and daily living
skills in children with autistic disorder aged 3–4 yr.
Findings indicated that sensory avoiding was significantly
correlated with daily living skills.

In summary, the literature suggests that a high prev-
alence of children with ASD have sensory processing dif-
ferences and that these differences are associated with
deficits involving problem behavior and adaptive behavior.
Because sensory processing differences can affect partici-
pation in childhood occupations, along with problem and
adaptive behaviors, these areas are relevant topics of re-
search in occupational therapy. Additionally, as research

The American Journal of Occupational Therapy 587

Downloaded From: http://ajot.aota.org/ on 09/22/2018 Terms of Use: http://AOTA.org/terms



continues to delineate symptoms among ASD subgroups
(e.g., autism, PDD–NOS), the sensory processing char-
acteristics of ASD subgroups should be considered.

Purposes of the Study

The purposes of this retrospective study of children with
ASD aged 3 through 4 yr were to describe their sensory
processing characteristics, problem behavior, adaptive
behavior, and cognitive functioning; to examine the
relationships between the scores of these children on the
SSP and on measures of problem behavior, adaptive be-
havior, and cognitive functioning; to compare levels of
sensory processing to levels of adaptive behavior; and to
explore the sensory processing differences between two
subgroups of these children. Group 1 was children with
autism, and Group 2 was children with PDD–NOS.
Measures of sensory processing, problem behavior, and
adaptive behavior were based on parent report.

Method

Research Design

In this retrospective study, we used data from a subgroup
of participants in a larger Early Development Study at the
University of Washington (UW) Autism Center. The
larger study was funded by the National Institute of Child
Health and Human Development. We described and
compared the data related to sensory processing, problem
behavior, adaptive behavior, and cognitive ability. This study
was approved by the UW Human Subjects Review Board.

Participants

Participants for the UW Early Development Study were
recruited from local parent advocacy groups, public
schools, the Division of Developmental Disabilities,
clinics, hospitals, and the UW Infant and Child Subject
Pool. For the subgroup of participants in the current
study, inclusion criteria consisted of having a diagnosis of
ASD; having a complete SSP at 3 or 4 yr of age; and not
having a diagnosis of Rett syndrome or Fragile X syn-
drome or a concomitant diagnosis of cerebral palsy, Down
syndrome, deafness, or significant prematurity (28 wk
gestation or less).

Diagnosis

Diagnostic clinicians at the UW Autism Center Research
Program evaluated each participant. The clinicians, who
included doctoral-level clinical psychologists and qualified
graduate students in clinical psychology, administered two

assessments to evaluate the symptoms of autistic disorder
as defined in the Diagnostic and Statistical Manual
of Mental Disorders (4th ed.; DSM–IV; APA, 1994).
Symptoms include qualitative impairments in communi-
cation and social interaction and the presence of restricted
behavioral patterns and interests. The clinicians adminis-
tered the Autism Diagnostic Interview–Revised (ADI–R;
Lord, Rutter, & Le Couteur, 1994) to parents and
the Autism Diagnostic Observation Schedule–Generic
(ADOS–G; Lord et al., 2000) to the child participants. In
addition, clinical judgment was part of the diagnostic
process to identify the presence or absence of autism
symptoms in the DSM–IV. The autism diagnosis was
defined as meeting criteria for autistic disorder on both
the ADOS–G and ADI–R, along with meeting DSM–IV
criteria for autistic disorder on the basis of clinical
judgment. If a participant scored within 2 points of
meeting ADI–R criteria and met DSM–IV and ADOS–G
criteria, the participant was also given the diagnosis
of autistic disorder. A diagnosis of PDD–NOS was
made when participants qualified for PDD–NOS on the
ADOS–G, met criteria for autistic disorder on the ADI–
R or missed qualifying on the ADI–R by 2 or fewer
points, and at least met the DSM–IV criteria for PDD–
NOS on the basis of clinical judgment.

Instruments

The SSP is a standardized parent questionnaire developed
as a screening instrument to identify children with sensory
processing difficulties and associated behaviors. The SSP
differs from the complete Sensory Profile Caregiver
Questionnaire (125 items) in that it consists only of
items related to sensory events. Behaviors, such as social–
emotional and fine motor abilities, are excluded. A Likert
scale ranging from 1 to 5 is used to score 38 SSP items;
a score of 1 is given for behaviors “always” occurring, and
a score of 5 is given for behaviors “never” occurring. The
raw scores are used to produce seven section scores for
Tactile Sensitivity, Taste/Smell Sensitivity, Movement Sen-
sitivity, Underresponsive/Seeks Sensation, Auditory Filtering,
Low Energy/Weak, and Visual/Auditory Sensitivity. The
total score ranges from 38 to 190, with cutoff points avail-
able for classification categories (typical performance 5 raw
scores ³155; probable difference [21 to 22 SDs] 5 raw
scores of 142–154; definite difference [>2 SDs below the
mean] 5 raw scores £141).

The most reliable score is the SSP total score. Internal
reliabilities for the SSP, calculated using Cronbach’s al-
phas, ranged from .70 to .90; internal validity was mea-
sured by looking at the intercorrelations of the SSP total
and section scores, and correlations were in the low to
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moderate range (.25–.76; Dunn, 1999). Construct val-
idity was examined by comparing SSP scores with phys-
iological response data (i.e., electrodermal response
[EDR]). Using the Sensory Challenge Protocol, a pro-
cedure used to measure an individual’s response to 50
sensory stimuli, Miller et al. (1999) recorded the elec-
trodermal activity of 15 children and found that chil-
dren with abnormal EDR had lower SSP scores on all
sections than children with EDR in the normal range
(p £ .05), thus supporting the construct validity of the
SSP.

The ABC–C is a 58-item measure of maladaptive or
problem behaviors known to occur in people with
moderate to profound mental retardation. Although the
ABC–C was designed for children aged 6–18 yr, it has
been used by researchers (Green et al., 2005) to examine
problem behaviors in children aged 35–55 mo with de-
velopmental delays. Each item is scored on a scale of 0–3
(0 5 not at all a problem and 3 5 problem is severe in
degree); higher ABC–C scores indicate more severe be-
haviors. Summed total scores range from 0 to 174. The
scale includes five factors: (1) Irritability, Agitation,
Crying; (2) Lethargy, Social Withdrawal; (3) Stereotypic
Behavior; (4) Hyperactivity, Noncompliance; and (5)
Inappropriate Speech. Green et al. (2005) reported that
the ABC–C items are nearly identical to the original
Aberrant Behavior Checklist (ABC; Aman & Singh,
1986) items, but the Community version relates to nat-
uralistic settings instead of residential institutions, mak-
ing it appropriate for rating the severity of behaviors in
preschool-age children living in the community. Neither
the manual for the ABC (Aman & Singh, 1986) nor the
supplemental manual for the ABC–C (Aman & Singh,
1994) discusses the reliability or validity for this age
group. However, in a study of preschool-age children with
developmental delays (mean age 5 51 mo), Sigafoos,
Pittendreigh, and Pennell (1997) identified the ABC as
a reliable instrument for assessing challenging behaviors in
young children.

The VABS measures four domains of adaptive be-
havior—Communication, Daily Living Skills, Socializa-
tion, and Motor Skills—yielding scores for each of the
domains and a Vineland Adaptive Behavior Composite
score (V–ABC). Consisting of 297 items, the VABS
Survey Form is a caregiver interview applicable for chil-
dren and youth from birth to 18 yr, 11 mo. The stan-
dardization sample included approximately 3,000
children and youth in various types of educational pro-
grams (e.g., regular classroom, speech impaired program,
learning disabled program). When readministered 2 to
4 wk later to children 3 yr to 4 yr, 11 mo (n 5 74), the

test–retest reliability coefficient for the V–ABC score was
.89 (Sparrow et al., 1984). The manual reports VABS
criterion-related validity using correlations between
VABS scores, scores from other adaptive behavior scales,
and measures of intelligence (Sparrow et al., 1984).

The Mullen Scales of Early Learning: AGS Edition
(Mullen, 1995) is an individually administered, stan-
dardized measure of cognitive functioning in young
children. The Early Learning Composite (ELC) is cal-
culated using scores from four cognitive scales: Visual
Reception, Receptive Language, Expressive Language,
and Fine Motor. The ELC is derived from the T scores
for the four cognitive scales. The median internal re-
liability of the ELC is high, at .91, using Guilford’s
formula to compute the coefficients (Mullen, 1995). For
children aged 25–44 mo, interscorer reliabilities on the
Mullen scales ranged from .98 to .99 using the intraclass
correlation coefficient (K. Allen, personal communica-
tion, August 1, 2011). Concurrent validity was estab-
lished with the Bayley Scales of Infant Development
(Bayley, 1969). The ELC correlated highly (r5 .70) with
the Bayley Mental Development Index (K. Allen, per-
sonal communication, August 1, 2011).

Data Analyses

Data analyses were completed using SPSS 14.0 (SPSS,
Inc., Chicago). Descriptive statistics were used to describe
children’s scores on measures of sensory processing,
problem behavior, adaptive behavior, and cognition, and
frequency counts were used to compare SSP category
scores to categories of V–ABC scores. Descriptive statis-
tics also were used to determine whether score dis-
tributions met the assumptions for the use of parametric
statistics. Because the scores generally were not normally
distributed, nonparametric statistics were used.

Spearman rank-order correlation coefficients were
used to examine relationships between scores on the SSP
and the other three measures. To explore the sensory
processing differences between the two subgroups of
children with ASD (autism and PDD–NOS), we used the
Mann–Whitney U statistic. Results having a probability
value of p < .05 (two-tailed) were considered statistically
significant. Consequently, the possibility of a Type 1
error was increased for analyses involving multiple com-
parisons; therefore, the findings should be interpreted
with caution and regarded as exploratory. Last, for explor-
atory purposes, we determined percentages of children in
each of three SSP classification categories—typical, probable
difference, and definite difference—both for the ASD
group as a whole and for the autism and PDD–NOS
subgroups.
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Results

Description of Sample

Forty-two of the 75 children with ASD in the University
of Washington Autism Center Early Development Study
met inclusion criteria for the current study. Of the 42
children with ASD, 28 had a diagnosis of autism and 14
had a diagnosis of PDD–NOS. The mothers’ ages ranged
from 19 to 42 yr (median 5 32 yr) at the time of birth,
and the length of pregnancy ranged from 31 to 44 wk
(median5 39.5 wk). Forty-one of the children with ASD
had birth weights greater than 5 lb, 8 oz. The birth
weights of the children ranged from 4 lb, 12 oz, to 11 lb,
8 oz (median 5 8 lb, 4 oz). At the time of administration
of the SSP and ABC–C, the children’s ages ranged from
36 mo to 59 mo (median 5 45.5 mo).

Findings

First, we examined scores on multiple measures for the
whole group of 42 children with ASD. Descriptive sta-
tistics for the SSP total scores were as follows: Mean 5
140.1, median 5 140.5, low/high 5 90/174, and SD 5
20.2, indicating that more than half of the children had
scores in the definite difference range (£141). Table 1
displays descriptive statistics and the relationships be-
tween SSP total scores and problem behavior, adaptive
behavior, and IQ. With the exception of the ABC–C,
higher scores relate to better performance on the mea-
sures. Higher levels of sensory processing difficulties were
consistently associated with higher levels of behavior
challenges across the categories of behavior problems.
Although higher levels of sensory processing difficulties
tended to be mildly associated with lower levels of
adaptive behavior (rs 5 .30), the relationship was not
significant. Differences in sensory processing were not
associated with level of cognitive ability. Children with

fewer sensory challenges did not tend to have higher

cognitive ability.
Next, we examined the relationship between degree of

sensory processing difference and level of adaptive be-

havior to see the extent to which children scored either low

on both measures (e.g., low on the SSP and low on the V–

ABC) or high on one measure and low on the other (e.g.,

typical on the SSP and low on the V–ABC). Table 2
shows the number of children with no, probable, and

definite sensory processing impairment according to their

level of adaptive behavior. For 3 of the 42 children in the

ASD group, the VABS was not complete. Of the 39

children with complete V–ABC scores, all had scores

more than 1 SD below the mean, indicating a limited

score range that reflected consistent deficits in adaptive

behavior. Although a majority of children had SSP scores

indicative of probable or definite sensory differences,

26% had SSP scores in the typical performance range.
In Table 3, the SSP total score and each of the seven

section scores for the children with autism are compared
with scores for the children with PDD–NOS. Higher

scores on the SSP indicate fewer sensory processing

challenges. Although the PDD–NOS group median

scores for total score and four of seven section scores were

slightly higher than those for the autism group, no sig-

nificant differences on SSP total or section scores between

the autism and PDD–NOS groups were found.
Last, Table 4 reports the percentage of children who

scored in each SSP category (typical, probable difference,

definite difference) for each of the seven SSP section

scores and the SSP total score. Relative to the group as
a whole, 35 (83%) of the 42 children with ASD had one

or more section scores in the definite difference range.

For the total score and each of the section scores, a higher

percentage of children in the PDD–NOS group than in

the autism group had scores in the typical range.

Table 1. Descriptive Statistics and Relationships Between SSP Total Scores and Measures of Problem Behavior, Adaptive Behavior, and IQ

Measure n

Scores
Relationship to
SSP Total Score

M Median Low/High SD rs
a p (2-tailed)

ABC–C Total Scoreb 42 44.3 41.0 2/126 26.3 2.54 <.001

ABC–C Irritability, Agitation, Cryingb 42 11.8 9.5 1/35 8.4 2.41 .007

ABC–C Lethargy, Social Withdrawalb 42 9.8 8.5 0/33 7.2 2.46 .002

ABC–C Stereotypic Behaviorb 42 4.8 4.0 0/18 4.5 2.38 .012

ABC–C Hyperactivity, Noncomplianceb 42 15.3 13.0 1/41 9.9 2.45 .003

ABC–C Inappropriate Speechb 42 2.7 2.0 0/9 2.5 2.35 .023

Vineland Adaptive Behavior Compositec 39 61.1 59.0 48/84 9.9 .30 .062

Mullen Early Learning Composited 42 60.4 51.5 49/106 15.9 .07 .673

Note. ABC–C 5 Aberrant Behavior Checklist–Community; M 5 mean; SD 5 standard deviation; SSP 5 Short Sensory Profile.
aSpearman rank order correlation coefficient. bAberrant Behavior Checklist–Community (no appropriate normative values available). cVineland Adaptive Behavior
Scales (M 5 100, SD 5 15). dMullen Scales of Early Learning (M 5 100, SD 5 15).
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Discussion

According to parent reports, a majority of the preschool
children aged 3 through 4 yr with ASD in our sample had
sensory processing challenges, and we found a significant
relationship (p < .001, two-tailed) between degree of
sensory processing impairment and level of problem be-
havior as indicated by the ABC–C total score. This
finding held true across different types of behavior chal-
lenge, including irritability, lethargy, stereotypic behav-

ior, hyperactivity, and inappropriate speech. Lane,
Young, Baker, and Angley (2010) reported similar find-
ings and found a strong predictive association between
sensory processing dysfunction and problem or malad-
aptive behaviors.

All of the children with ASD had challenges in
adaptive behavior. When V–ABC scores were correlated
with SSP total scores, however, the relationship was weak
(r 5 .30, p 5 .06). This result partially reflects the
limited score range for the V–ABC for this sample (SD5
9.9), which was expected given that all of the children
scored more than 1 SD below the mean.

From a clinical perspective, the most relevant data are
reported in Table 2, which shows that 26% of children

Table 3. Comparisons Between the Autism Group (n 5 28) and
PDD–NOS Group (n 5 14) on SSP Section Scores and Total
Scores

SSP Section

Raw Scores
p a

(2-tailed)M Median Low/High SD

Tactile Sensitivity .46

Autism 26.9 27.5 15/34 5.0

PDD–NOS 28.1 29.0 18/35 5.5

Taste/Smell Sensitivity .78

Autism 12.3 11.5 4/20 4.4

PDD–NOS 12.4 9.5 6/20 5.7

Movement Sensitivity .27

Autism 12.9 13.5 9/15 2.2

PDD–NOS 13.6 14.5 9/15 2.0

Underresponsive/Seeks Sensation .09

Autism 23.9 25.0 14/33 4.7

PDD–NOS 26.3 27.5 9/33 6.2

Auditory Filtering .78

Autism 18.7 19.0 12/25 4.0

PDD–NOS 18.8 18.5 7/26 5.2

Low Energy/Weak .97

Autism 26.1 29.0 12/30 5.5

PDD–NOS 27.4 28.0 22/30 2.8

Visual/Auditory Sensitivity .52

Autism 17.2 18.0 9/24 3.9

PDD–NOS 17.7 18.5 7/25 5.0

Total SSP .29

Autism 137.9 137.5 105/173 17.8

PDD–NOS 144.4 145.0 90/174 24.3

Note. ASD 5 autism spectrum disorder; M 5 mean; PDD–NOS 5 pervasive
developmental disorder–not otherwise specified; SD 5 standard deviation;
SSP 5 Short Sensory Profile.
aMann–Whitney U test.

Table 2. Number of Children in Each SSP Classification Category,
by V–ABC SD Score (N 5 39)

V–ABC Score

No. of Children in Each SSP Total
Score Category

Typical
Probable
Difference

Definite
Difference

21 SD to mean 0 0 0

22 SD to 21 SD 5 1 4

Greater than 22 SD 5 8 16

Note. SD 5 standard deviation; SSP 5 Short Sensory Profile; V–ABC 5
Vineland Adaptive Behavior Composite.

Table 4. Percentage of Children in the ASD Group (n 5 42) and
the Autism (n 5 28) and PDD–NOS (n 5 14) Subgroups Who
Scored in Each SSP Classification Category

SSP Section

SSP Classification Category (%)

Typical
Probable
Difference

Definite
Difference

Tactile Sensitivity

ASD 40.5 19.0 40.5

Autism 35.7 25.0 39.3

PDD–NOS 50.0 7.1 42.9

Taste/Smell Sensitivity

ASD 30.9 16.7 52.4

Autism 25.0 25.0 50.0

PDD–NOS 42.9 0.0 57.1

Movement Sensitivity

ASD 71.4 7.1 21.4

Autism 64.3 10.7 25.0

PDD–NOS 85.7 0.0 14.3

Underresponsive/Seeks Sensation

ASD 38.1 28.6 33.3

Autism 25.0 35.7 39.3

PDD–NOS 64.3 14.3 21.4

Auditory Filtering

ASD 23.8 19.1 57.1

Autism 21.4 25.0 53.6

PDD–NOS 28.6 7.1 64.3

Low Energy/Weak

ASD 69.0 14.3 16.7

Autism 64.3 17.9 17.9

PDD–NOS 78.6 7.1 14.3

Visual/Auditory Sensitivity

ASD 42.9 33.3 28.8

Autism 39.3 35.7 25.0

PDD–NOS 50.0 28.6 21.4

Total SSP

ASD 23.8 23.8 52.4

Autism 21.4 17.9 60.7

PDD–NOS 28.6 35.7 35.7

Note. Because of rounding error, not all percentages add up to 100. ASD 5
autism spectrum disorder; PDD–NOS 5 pervasive developmental disorder–
not otherwise specified; SSP 5 Short Sensory Profile.
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whose level of adaptive behavior was >1 SD below the
mean did not have sensory processing differences. This
finding suggests that a subgroup of children with ASD
and adaptive behavior challenges do not have sensory
processing challenges as reported by parents. Even so, the
majority of the children in the study did have sensory
processing differences, and this finding is consistent with
other studies (Lane et al., 2010; Wiggins et al., 2009).
Also, the finding of a high prevalence of adaptive be-
havior challenges in this group is consistent with the work
of Baker et al. (2008).

Results related to cognitive function indicate that the
children studied had highly variable scores that ranged
from >2 SDs below the mean to above the mean and that
their level of sensory impairments was not correlated with
level of cognitive ability. This result suggests that cogni-
tive functioning is not predictive of sensory processing
difficulties as reported by parents and vice versa.

When we explored differences in SSP scores between
the two subgroups of children (autism and PDD–NOS),
although scores for the PDD–NOS group tended to be
higher, we found no significant differences for SSP total
scores or for the seven section scores. However, as can be
seen in Table 4, for the SSP total score and for all seven
section scores, a higher percentage of children in the
PDD–NOS group scored in the typical range. Although
this finding suggests a trend, because of the small sample
size, these results are inconclusive and further study is
merited.

Limitations and Strengths

The study has two primary limitations. First, we per-
formed numerous analyses on small samples. Because the
probability value was set at p < .05, the possibility of a Type
1 error was increased for analyses involving multiple com-
parisons. The second issue was that information is limited
regarding the reliability and validity of the ABC–C when
used with preschool-age children.

The main strength of this study was that consistent
diagnostic criteria were used. Unlike many studies in the
literature, for our study the children completed com-
prehensive diagnostic evaluations.

Future Research

Recommendations for future research include replicating
this study with a larger sample. Additionally, the validity
of future researchmay be enhanced by using a wider range of
assessments, including observational measures of behavior
across different contexts, parent reports, and electrodermal
response measures.

Implications for Occupational
Therapy Practice

The findings of this study suggest that occupational
therapists have an important role in the interdisciplinary
team process of evaluating preschool children with ASD.
• Because a majority of the children in the study pre-

sented with sensory processing differences and a signif-
icant relationship was found between levels of sensory
processing and problem behaviors, it is important that
a comprehensive evaluation include a focus on identi-
fying a child’s sensory processing characteristics and
a consideration of how these characteristics might in-
fluence a child’s behavior.

• The findings related to the heterogeneity of the chil-
dren with ASD in this study and the existence of
a subgroup of children with ASD who have typical
sensory processing highlight the importance of com-
prehensive evaluations focused on identifying a child’s
strengths and challenges to inform intervention. s
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