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ABSTRACT

The purpose of this study was to determine thectffef a multi-sensory environment
on functional performance and negative behaviandividuals with autism.

A single-subject research design consisted ofideats from a local institution
diagnosed with autism (one female subject, agadd ,one male subject, age 16).
In this design, self injurious behavior, physicgéjeession, non-compliance, and
agitated/disruptive behavior, as well as functidmetiaviors, were measured via
preexisting behavior charts and daily questionsaiellowing a 2-week baseline,
subjects entered the sensory room individually2f@minutes with staff supervision
for a period of 2 weeks (School days: M-F). Aftav@eks of intervention,

another 2 weeks of baseline data was collectedt&rmiine whether the intervention
affected behavior and whether any change hadiadastfect. Data was

graphed (number of target behaviors vs. days). IRedid not show a clear positive
or negative effect of sensory room interventiomegative behavior. However,
individual patterns of behavior were noted in treuBjects.

INTRODUCTION

Sensory integration theory was introduced by Jeges\ Ph.D, O.T.R. in 1968, to explain
the relationship between sensory processing anavimh Sensory integration, the ability to
organize sensory information for use, or more spadly, the ability of the central nervous
system to process sensory information, namely lwalsti, proprioceptive, tactile, auditory,
and visual information, to make an adaptive respaaghe environment (Jacobs, ed., 1999).
Ayres, describes two problems: 1) registration 2nchodulation control or the ability to
react with a controlled response at times and dihm&s over/under react. Disturbances of
sensory processing and perception reflect poor tatida or inadequate registration of
incoming stimuli. Many children with sensory intagjon problems develop a tendency to
avoid or reject simple sensory or motor challengesponding with refusals or tantrums
when pushed to perform (Case-Smith, 1996).

According to Ayres, sensory integration theory these major postulates:

1) Learning is dependent on the ability of nornmalividuals to take in sensory information
derived from the environment and from movemenheirtbodies, to process and
integrate these sensory inputs within the cenegaltaus system, and to use this sensory
information to plan and organize behavior.

2) When individuals have deficits in processing amédgrating sensory inputs, deficits in
planning and producing behavior occur that interi@ith conceptual and motor

learning.

3) The provision of opportunities to enhance sensuake, provided within the context

of a meaningful activity, and the planning and oigeng of an adaptive behavior,

will improve the ability of the central nervous 8 to process and integrate sensory
inputs, and, through this process, to enhance poaaleand motor learning

(Fisher, Murray, Bundy, 1991, p.4).



These postulates have several underlying assunspfitre first major assumption of sensory
integration theory is that there is plasticity vitthe central nervous system, i.e. the

brain’s structure can be changed or modified. Hwisd major assumption is that the sensory
integrative process occurs in a developmental segueéAnother assumption is that the

brain functions as an integrated whole, but is aasegd of systems that are hierarchically
organized. The development and functioning of ttical centers of the brain (abstraction,
perception, reasoning, language, and learningdlgpendent on the development and functioning
of the lower, subcortical centers of the brain ¢sey intake and intersensory

association). Both cortical and subcortical centergribute to sensory integration. The
fourth major assumption of sensory integration the®that eliciting an adaptive behavior
promotes sensory integration, and in turn, thatglid produce an adaptive behavior reflects
sensory integration. An adaptive behavior is goadated, purposeful, and meets the
“just-right” challenge of the individual. The finabsumption is that people have an inner
drive to develop sensory integration through pgoditon in sensorimotor activities (Fisher,

et. al, 1991).

Sensory system modulation refers to the centralausrsystem grading inputs for organization
and use at higher level functioning. A sensory ntatten disorder involves hyper- or
hyposensitivity to sensory input. Functional suppapabilities, such as tactile discrimination,
muscle tone, and bilateral integration, help iragand modulate input from the
arousal/reactivity and information/discriminativengponents of the sensory systems, underlying
and supporting the end-product abilities. The eradipct abilities, such as praxis,

behavior, and activity level, are the productshef integration of the sensory modulation and
functional support systems (Fisher, et.al, 1991).

Individuals with sensory modulation disorders amahle to properly process sensory
stimulation, being hypo- or hyper responsive t@mang sensory stimuli. As reported by
Case-Smith (1996), autism is defined as a pervak@velopmental disorder characterized by
severe, complex, and permanent behavioral and tvegdisabilities. “High sensitivity to
certain stimuli, or abnormal responses, [is] chir&tic of autism. The child may become
very excited or obsessed by self-produced stimaatiTrevarthen, 1998). “All people need
stimulation. In its absence, individuals may resorgelf-injury, anger or repetitive behavior
as a substitute. Therefore, the exposure to a raigige of sensory stimulation should be the
cornerstone of treatment designed to reduce, agoichannel these traits” (Moore, Harris,
Staphens, 1994, in Pagliano, 1999, 158).

Ellen Cohn’s (Miller, Tickle-Degnen, 1999) Americdaurnal of Occupational Therapy
article, Parental Hopes for Therapy Outcomes: Children With Sensory Modulation

Disorders, research indicated 3 main child-centered goalsdoupational therapy:

1) Social participation

2) Self-regulation

3) Perceived competence

212 STADELE AND MALANEY

Self-regulation is the ability to control one’s owahavior by using coping mechanisms or
strategies. Children with autism may seek senganusation from the environment in order
to calm, or self-regulate, their nervous systenos.éxample, Temple Grandin, a high-functioning
individual with autism, designed “The Squeeze Maehto provide self-regulated

deep pressure. She writes, “Using the squeeze n&ohia daily basis calms my anxiety

and helps me to unwind” (Grandin, 1995, p.64).

Research involving environmental factors led toubkage of the word ‘snoezelen’, the

Dutch translation, which means to smell and to d@4eland and Clark are the founders of
the concept of a multi-sensory room (“sensory eaifat) (Pagliano, 1999, 155). Hulsegge
and Verheul further expanded this concept, coitlegterm ‘snoczelen’, creating a series of
sensory rooms (tactile, oral, visual, ball bathtemasmell, and taste). “Snoezelen has given



us the means to provide a wide range of sensomgreqres that increase the quality of life
of the individual” (Kewin, 1994 in Pagliano, 1999, Snoezelen became a registered trademark,
and multi-sensory environment became the genarit tised today.

A multi-sensory environment (MSE) is a designateaice where stimulation can be controlled,
manipulated, intensified, or reduced. The centakept behind the use of the rooms

is the stimulation of the primary senses by utiliga range of objects and materials (Hope,
1997). This dynamic environment allows the usestioose the stimulation of which they are
in need. Through research conducted by Pagliar@d)1the MSE attributes include:

1) Opportunity for affective/emotional development

2) Stimulation for all senses

4) Relaxation

5)Facilitation of therapy

6) Enhancement of communication

7) Minimization of challenging behavior

8) Development of self-determination

9) Opportunity for social interaction with non-died children/families

(Pagliano,1999, p.24)

Studies have reported a decrease in tactile defamesss, improvement in communication
skills, reduction in stress, reduction in self mpus behaviors, improvement of staff/client
interaction, increase in length of calmness, aodemse in skill repertoire. In a study using a
multi-sensory room with older people with dememtiand that a multi-sensory environment
facilitated relaxation and communication, appeatmgffer potential as an adjunct to the
care of older people with dementia (Hope, 1997) efample of the impact MSE had on one
student, Zoe, was described through a narrati®agiiano’s Multisensory Environments
(1999). Zoe was extremely tactile defensive andlbad vocal outbursts (similar to a cockatoo).
In the MSE, however, she had no vocal outburstsoagan to increase her tolerance of
tactile stimulation (Pagliano, 1999). The use oftirsensory rooms has emerged in a range
of clinical arenas including mental health nursipgin clinics, maternity and pediatric settings
(Hope, 1997).

Pagliano (1999) summarizes literature by Longh@888), “The acceptance of the MSE

in the UK was supported by the publication of assey curriculum by Longhorn”. She
argued that children with severe and profound mialtdisabilities may be unable to learn
from general teaching methods because the childeza insufficiently aware of the world
around them. The non-disabled child develops sabgity spontaneously, but with children
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with severe sensory disability may need to have #enses ‘awakened’ through increased
sensory stimulation” (Pagliano, 1999, 20).

Deakin (1995) discovered residents of Rampton Hakplottinghamshire, with long histories
of displaying disruptive behavior lacked the alabtto calm themselves down. A

relaxation multi-sensory room was offered to residavhen they were not being disruptive,
because entering the room during agitated progile§agt of the 15 residents who received
sessions, all but two progressed. Results suggdstsansory rooms enhance relaxation,
provide an enjoyable experience, and positive hehavchange can be elicited (Deakin,
1995).

Occupational therapy professionals have been lsade&eveloping and promoting MSE.
Therapists use MSE to both relax and stimulatentieidual with a disability, making
assessment and treatment easier and more succ€Bsubccupational therapist needs to
play a foundation role in the initial design anahstuction of the MSE in order to ensure
that the environment is designed to maximize opputies for learning and development of



functions and skills necessary for daily living'a@iano, 1999, 61).

In summary, multi-sensory environments are usel individuals with sensory modulation
disorders, such as autism. The multi-sensory enmemts can provide individuals
opportunities to engage in self-stimulating aci@gtthat help to regulate their nervous system.
Due to previous studies conducted on multi-sensawyronments, further research may

also support a decrease in negative behaviors.

BACKGROUND

Individuals with Autism are unable to properly pess sensory stimulation, being hypoor
hyper- responsive to incoming stimuli. Many becaxeited or obsessed by self-produced
stimulation. Without appropriate stimulation, ingdivals may resort to self-injury, anger, or
repetitive behavior as a substitute. This typeedfadvior interferes with completion of activities
of daily living. A form of intervention, designed teduce or avoid these traits is a
multi-sensory environment (MSE). An MSE providesaaea that offers individuals an
opportunity to control, manipulate, intensify, educe stimulation within a safe environment.

METHODS

Subjects. Subjects were chosen non-randomly by the occugattberapist at the facility.
Subjects were chosen from the convenience sampésiofents due to their specific sensory
needs and potential benefit from intervention. 8aty had a common diagnosis of autism
and exhibited non-verbal communication. Subjec 17 year-old white female and Subject
2, a 16 year-old white male, both lived in a dietsof the institution.

Design. A single subject ABA design was used with an A gh@dmaseline condition), a B
phase (intervention condition), and an A phaséddifelup condition). Baseline observation
served to establish the current number of targeawiers occurring in the mornings and
afternoons during the school days.

Data for the A phase was collected during the skctiap, Monday thru Friday, over a 2-
week period. The intervention phase (B) consistathta collection over 2 weeks (M-F) in
which the subjects entered the sensory room. Dasacellected during the follow-up phase
(A), after B phase was completed.
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Procedures. Permission for conducting research was grantedigirehe Clinical Science

Internal Review Board of Human Subjects (IRB) & thniversity of Wisconsin-La Crosse,
followed by approval from the University of Wiscamd.a Crosse IRB. At the same time,
written approval was awarded from the institutiballowing approval from the three human
subject committees, informed consent forms werétegoarents/guardians, requesting permission
to participate in the six-week study. Communicatias initiated with the OTR

concerning the scheduling of sensory room timef ateailability, approval of the Daily
Questionnaire (used to monitor functional perforoggnand maintenance of confidentiality.
The Daily Questionnaire forms were created to galditional information regarding functional
performance (school tasks, recycling cans, etc@rsure confidentiality of the

subjects, the participants were referred to asegtilj and Subject 2. Once consent forms

were received, data collection was initiated. Gnftrst day of data collection, all necessary
forms were placed in the subjects’ “books” (contagiavior charting, behavior programs,
toileting charts, and updates on their programigif &ere given both verbal and written
instructions to complete the Daily Questionnaird amplace completed forms in the designated
red folder located in the supervisor’s office. Staére also given written instructions

on sensory room guidelines for when interventidesaplace. A container of sensory items



were placed in the supervisor’s office availablesensory room time only. Communication
was maintained through memos that notified leaffl staransitions between the baseline
period of data collection (1/22/01 — 1/26/01, 1079+ 2/02/01), intervention (2/05/01 —
2/09/01, 2/12/01 — 2/16/01), and post-interventata collection (2/26/01 — 3/02/01, 3/04/01
— 3/09/01). Researchers collected the completedatdhe end of each week, including the
Daily Questionnaire forms and copies of the behastarts.

Data Analysis. To interpret the results, data was organized irieeagraph, plotting the
number of negative behaviors that occurred on dagtof data collection.

RESULTS

The results are summarized for each subject andrasented separately in Figures 1

through 6. Graphs are compiled from data colletiteaugh behavior charts. The Daily
Questionairre was not used to analyze functiondbpmance due to insufficient and inaccurrate
documentation.

Figure 1. Subject 1,

Number of Morning and
Afternoon Target Behaviors
Over a Period of Six Weeks
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Figure 2. Subject 2,
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Figure 3. Subject 1,
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Number of Morrili"ng Target
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Figure 4. Subject 1,
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Figure 5. Subject 2,

Number of Morning Target
Behaviors Over a Period of Six
Weeks



Figure 6. Subject 2,

Number of Afternoon Target
Behaviors Over a Period of Six
Weeks

In Figure 1, Subject 1 shows no significant deaaasumber of target behaviors between
baseline and intervention, nor between interverdiot post-intervention. However, in comparing
Figure 3 and Figure 4, a notable pattern existsgif number of behaviors occurring

in the morning and fewer in the afternoon. In FeAr Subject 2 also shows no significant
decrease in number of target behaviors betweeriased intervention, nor between intervention
and post-intervention. No clear pattern of behagasts for Subject 2.

DISCUSSION

The findings of this research study demonstratel@ar pattern of decreased target behaviors
during periods of sensory room intervention for jabl and Subject 2. In this study,

the findings for Subject 1 suggest that the pandint exhibited more target behaviors in the
mornings than the afternoons. Subject 1 experiepeedds of incontinence during sensory
room time, possibly due to the relaxing effectshef environment. The findings indicate that
sensory room intervention needs to be individudlireorder to be effective in decreasing
target behaviors among autistic children and yaaohgts. For example, intervention for
Subject 1 would be most effective in the early nmogrwhere most target behaviors tend to
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occur.

Further research is needed to explore the effé@smulti-sensory environment on negative
behavior in individuals with servere autism.

LIMITATIONS AND RECOMMENDATIONS

The length of data collection was not extensiveughao note a significant change in
behavior following intervention. Also, the sensoopm intervention may not have been long
enough to allow for proper adaptation of the suisjéz occur. Individuals with autism

require a daily routine and structured activitieg do their sensitive nervous system, making
any changes in scheduling difficult. Multiple staéfmpletion of data led to inconsistency in
documentation of behaviors in question. Differeémieis of intervention led to a gap of oneand
one-half hours before and after intervention. Tfeees recommendations include a

longer period of data collection to allow patteofi$ehavior to be established and adjustments
to schedule changes to occur. Also, a standar@digseissment specific to autistic

individuals with high validity and reliability isscommended to minimize any variability in
documentation. Researchers, rather than multipfé stould complete the data collection.
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