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Introduction
School aged children with learning disabilities present unique

challenges and opportunities for school professionals. The National
Joint Commission on Learning Disabilities (LD) contend that these
learning disabilities are often present early and continue throughout
the lifespan, with a change in severity at different stages [1]. These
children often have accompanying sensory integration dysfunction
(SID) when they are unable to fully process and integrate sensory
information. Katz defines sensory integration as “an innate
neurobiological process in which the brain integrates and interprets
sensory stimuli in the environment” and further contends that when
children are not able to fully process and integrate the sensory
information coming to them from their environment, they can become
over or under stimulated leading to academic or behavioral difficulties
[2]. Additionally, children diagnosed with autism and developmental
coordination disorder (DCD) have demonstrated SID [3] which falls
within the 2016 ICD-10- CM Diagnostic code of F88 “Other disorders
of psychological development” within the Diagnostic Related Group of
886 “Behavioral and developmental disorders” [4]. One treatment of
SID is Sensory Integration Therapy (SIT) which was first developed by
A. Jean Ayers, an occupational therapist with advanced training in
educational psychology and neuroscience, and published in the 1970s
[5]. Children with SID can receive SIT in the classroom by physical
and occupational therapists [6], however, this can be a challenging
treatment model to integrate into the school setting due to specialized
equipment required. The therapists work with teachers and counselors
to provide an appropriate learning environment for the students by
addressing these impairments sensory and motor deficits associated
with SID, while collaborating to make modifications and
accommodations for better school performance [7]. This editorial
provides a brief glimpse into the effectiveness and practical
implications of SIT for various school-based populations.

Effectiveness
Earlier studies both support and refute the effectiveness of sensory

integration therapy (SIT) in the treatment of children with LD [8,9].
More recent studies also show mixed results [10,11]. A meta-analysis
of research on SIT for individuals with developmental and learning
disorders reported that a small effect occurred when SIT techniques
were compared with no treatment, but no significant effect was noted
when compared with alternative interventions [10]. Systematic reviews
of sensory-based interventions in individuals with autism explored the
difference between SIT (performed in a specialized clinic) and
sensory-based interventions (individual techniques performed within
a daily routine) and again found mixed results, with either small effects
from sensory-based activities or no effect at all [11,12].

A pilot study was conducted in Japan that compared SIT and Group
Therapy (GT) in high functioning autistic individuals [13]. SIT was
provided by an occupational therapist in a therapy room equipped
with sensory and kinetic equipment. The GT program included
activities from multiple domains (communication, social, motor) in
small groups of 5-6 children. An occupational therapist, speech
therapist and three nursery school teachers administered this
technique. The findings include a statistically significant increase in
scores on the Japanese version of the Miller Assessment for
Preschoolers in the SIT group [13]. While this study and others like it
show promise in helping to define what works and what does not, the
efficacy on individuals who have a diagnosis of autism and are lower
functioning should be further explored.

Children with Autism Spectrum Disorder (ASD) have noted
difficulty integrating and processing sensory information [14]
including difficulty integrating speech and interpreting the related
social context [15]. A randomized trial of school aged children with
ASD compared use of a manualized occupational therapy/sensory
integration intervention program developed by Schaaf et al. based on
the Ayres SIT techniques, to a usual care control group (n=15) [14].
Intervention to the experimental group (n=17) was provided three
times per week for 10 weeks in one hour sessions. Children in the
experimental group obtained significantly higher scores on the
primary outcome measure (Goal Attainment Scales) (p=0.003, d = 1.2)
and with 2 subtests of the secondary outcome measure (Pediatric
Evaluation of Disability Inventory: self-care (p =0.008, d = 0.9) and
socialization (p = 0.04, d = 0.7) [14].

Difficulty in utilizing SIT in school-based therapy has led some
therapists to utilize Sensory Based Interventions (SBI) in schools.
Differences between SIT and SBI include location, child versus adult-
directed modalities, and adaptability to routine. Location of SIT most
often occurs in a center-based facility with specialized equipment
(specialized swings, trampolines, climbing walls) that is set up by the
therapist to be in line with the child’s skill set, but child-directed in the
sense that the child is able to self-select activities within that
framework. In the case of SBI, modalities are typically applied to the
child as they fit into the daily routine. Routine-based activities have
included brushing, massage, swinging, bouncing or wearing a vest.
These activities, although more structured to fit within the school-
based framework, are in line with the notion that the various sensory
systems must be activated to organize the sensory system [11].

Additional strategies exist to treat children with SID other than SIT
and SBI. These include behavioral interventions as well as alternate
strategies such as sound-based intervention like The Listening
Program® [16] and developmental programs such as the
Developmental, Individual Difference, Relationship-based (DIR®)/
FloortimeTM model [17]. Children with SPD can have difficulty
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controlling or have a quicker and more intense response to a typical
sensory stimulus [16]. As a result, negative reactions to auditory or
tactile input can be present and lead to behavioral problems in school.
The Listening Program® can be implemented by occupational
therapists and utilizes modified music delivered through use of
headphones and an amplifier to address the over-stimulation of the
sensory system. This program has been effective in decreasing negative
and self-stimulating behaviors [16]. The DIR®/FloortimeTM model was
first published in 2000 and incorporates use of relationships and play
to improve a child’s emotional developmental and sensory processing
[17].

While research results are varied due in part to methodological
limitations, physical and occupational therapists and school
professionals continue to utilize and see results in the classroom from
selected SI theory-based techniques. The effectiveness of SI in isolation
can be challenging to demonstrate through research findings because
children with SID often have multiple physical, behavioral, and
learning disabilities that require a variety of individualized
interventions that are applied simultaneously to treat the complex
problems that are occurring [8]. This makes it difficult to design
studies that account for these multiple variables and utilize
standardized protocols.

Practical Implications
For children who have SID with related learning disabilities, SI

techniques can be applied in the classroom or school to improve
sensory processing and integration. Children who have difficulty
processing sensory information have demonstrated difficulty focusing
in the classroom [7]. Lack of focus and frustration from an inability to
integrate environmental stimuli can lead to disruptive behaviors in the
classroom. Learning may be difficult if these students are not identified
and managed appropriately. Teachers and counselors should be trained
to identify symptoms of SI disorders because the manifestations of
them are often misinterpreted as emotional or behavioral disorders [2].
Timely referral to a physical or occupational therapist for further
assessment and intervention will increase the likelihood that
appropriate management strategies, including of application of SIT in
the classroom, will be provided. These professionals can work
collaboratively in the classroom to enable a more effective learning
environment for the student.

Management strategies include application of sensory-based
techniques and environmental modifications. Common sensory-based
techniques that have been applied and studied in a school-based
setting include: use of a scheduled sensory activities that may include
use of a therapy ball in lieu of a regular classroom chair, wearing a
weighted or compression vest, and intermittent use of brushing,
swinging, and jumping. These activities are typically recommended
and monitored by the school occupational therapist, and may be
supported by the physical therapist [10]. Modifications in the
classroom include decreasing sensory distractions by limiting
extraneous sights and sounds, thereby reducing the likelihood of
overstimulation [18]. SIT in a school based setting can be a feasible
strategy if school administrators are supportive and willing to allocate
space and resources for specialized equipment. Additionally, an SI-
trained occupational therapist is needed to appropriately direct the
utilization of these resources.

A physical therapist is a supportive member of a collaborative team
and can be a valuable resource to help meet the needs of children with
SID. Educators can improve services to children with LD and SID by
providing appropriate early identification, classroom modifications,
counseling, and treatment plans. SIT can be an effective clinical tool to
use with children with SID and LD; however, continued research is
warranted to confirm these findings.
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