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Sensory Processing Disorder 
(SPD)

Sensory Modulation Disorder Sensory-Based Motor Diso rder Sensory Discrimination Disorder

SOR SUR SS Dsypraxia Postural 
Visual

SOR SUR SS

SOR=Sensory Over-reactivity-Low threshold

SUR=Sensory Under-reactivity-High Threshold

SS=Sensory Seeking/Craving-High Threshold

Miller, et al, (2007) , Mar.April AJOT
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Patterns of Sensory 
Processing Disorder (SPD )

Sensory Modulation Disorder Sensory-Based Motor Disorder Sensory Discrimination 
Disorder

SOR SUR SS Dsypraxia Postural
Visual

AuditoryFocus of Presentation SOR SUR SS

SOR=Sensory Over-reactivity-Low threshold

SUR=Sensory Under-reactivity-High Threshold

SS=Sensory Seeking/Craving-High Threshold
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Identifying SPD: Screening Tools

Sensory Profile
Wide age range
Caregiver and TeacherCaregiver and Teacher

Sensory Processing Measure
Standardized K-6
Contextual Based



Sensory Processing Measure

• Sample 1

• Sample 2



SENSORY MODULATION….
The capacity to regulate and organize the degree, 
intensity, and nature of responses to sensory 
input in a graded and adaptive manner.

McIntosh, Miller, Shyu, & Hagerman, 1999



Sensory Modulation Disorders
Sensory Over-Responsivity



SOR Behaviors include Oversensitivity to:

•Textures

•Glue, mud, etc. on hands

•Feeling crumbs on mouth

•Playing on swings and other anti-gravity 
things

•Bright lights

•Changes in posture such as somersaults

•Irritable, fussy

•Excessively cautious 

•Is upset by transitions and unexpected 
changes

•Unsociable; difficulty forming relationships

Source: Miller, L (2006) Sensational Kids



Sensory Modulation Disorders
Sensory Under-Responsivity



SUR Behaviors include: 

• High pain tolerance; doesn’t  cry 
when hurt

•Doesn’t notice when being touched

•Doesn’t like trying new activities

•Seems unaware of things around 
him

•Has to watch hands when using 
themthem

•Doesn’t notice noxious smells

Source: Miller, L (2006) Sensational Kids



SUR Behaviors:

•Prefers sedentary vs active, physical play

•Easily lost in fantasy world

•Passive, quiet withdrawn

•Apathetic



Sensory Modulation Disorders
Sensory Seeking 

Is something we all engage in…



Sensory-Seeking Behaviors Include:

•Loves to crash, bump, jump

•Loves “roughhousing”

•Constantly touching, poking

•Frequently stares at objects, reflections

•Has difficulty sitting still

•Hard to calm•Hard to calm

•“Fidgety”



Sensory-Seeking Behaviors Include

•Constant motion

•Takes excessive risks

•Likes to lick, chew, suck non edibles

•Likes TV, music at high volume



CTAC Data

Prevalence of SMD and Child 
Trauma

Measure: Sensory Profile 



Sensory Profile Points

• Norm referenced

• 125 items, expressed in behavioral terms

• Ratings of frequency of observed behavior

• Yields classification: Typical…..Definite 
Difference



Factor Probable  Difference Definite  Difference

Tactile Sensitivity 18.1 23.8

Taste/Smell Sensitivity 7.9 11.0

Movement Sensitivity 10.0 13.5

PREVALENCE OF SMD AMONG CHILDREN WITH A HISTORY OF TRAMUA

Movement Sensitivity 10.0 13.5

Sensory Seeking 11.4 51.7

Auditory Filtering 12.7 53.1

Visual Sensitivity 12.8 11.6

TOTAL SCORE 17.0 35.1



Implications for Intervention

Analysis of Challenge’s:The STEP-SI 

Provide Support To:  Adapt…Adjust…Cope
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Physiologic Models of  SMD

• The Sensory Challenge Protocol
– Miller et al:



The Sensory Challenge Protocol, conducted in a labo ratory which resembles a 
space ship, was used to test the children's respons es to sensory stimuli. 

A series of five different sensory stimuli, olfacto ry (smelling wintergreen oil), 
auditory (siren sound), visual (flashing light), ta ctile (feather touch on the face), 
and vestibular (chair tilted backwards), were admin istered ten times each with 
short random time intervals from 12 to 20 seconds b etween each trial. EDR was 
recorded continuously. recorded continuously. 

Parents completed the Short Sensory Profile (SSP), which is used to rate 
behaviors associated with abnormal responses to sen sory stimuli, including 
over and under-responsivity and discrimination of t ouch, vision, hearing, taste, 
smell, and movement. 



Sensory Challenge Protocol

• 10 trials olfactory stimulation 

• 10 trials auditory stimulation
All trials are 

• 10 trials auditory stimulation

• 10 trials visual stimulation 

• 10 trials tactile

•10 trials vestibular

Developmental Medicine & Child Neurology 1999, 41: 608–615

All trials are 
separated by 15 
or 19 seconds

Duration of 
each stim 
duration of 3 
seconds 



Findings

That individuals with SPD have very atypical respon ses to 
sensation in both the sympathetic and parasympathet ic 
systems. In the sympathetic system, their responses  are 
abnormally large, with many more responses than is normal . 

In the parasympathetic system, the responses are le ss than 
typically developing individuals . typically developing individuals . 

Conclusion:
Evidence that SPD has a physiologic basis. This abn ormal 
physiology is true for individuals with SPD who als o have 
other disorders such as ADHD , Fragile X syndrome1 , 
Autistic Spectrum Disorders and other disorders as well. 



Summary of SPD Scientific 
Work Group

Margaret Bauman MD Harvard University Medical Schoo l 

Barbara Brett-Green, Lucy Jane Miller and Sarah Sch oen KID Foundation Research Institute 

Roianne Ahn PhD. and Lucy Jane Miller Ph.D., OTR, The KID Foundation Research Institute 

Alice Carter Ph.D. and Margaret Briggs-Gowen Ph.D. University of MA and Yale University Lucy Jane Miller PhD OTR and 
Sarah Schoen , PhD OTR 

Patti Davies Ph.D. OTR and William Gavin PhD. CO State University

Hill Goldsmith Ph.D., University of Wisconsin Madison

Source:http://www.spdnetwork.org/swg/summary/
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