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Abstract

Little research has been conducted in practical settings 
by recreational therapists (RTs) to enhance evidence-
based research in the field. There are many reasons for 
this, but one of these is the challenge of conducting 
research in a real-world, clinical setting. This study 
used a single subject research design to examine the 
effectiveness of using multisensory environments (MSE) 
to decrease repetitive behaviors in adults with autism 
spectrum disorder (ASD). The study included three 
adults diagnosed with an intellectual disability and ASD 
who demonstrate repetitive patterns of behavior. The 
outcomes of this study are presented, and the challenges 
and benefits of applied research in RT practice are 
discussed to provide “lessons learned” and guidance 
to other RT practitioners considering practice-based 
research studies. 
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Introduction
In the past several years, there has been an increasing focus on the use of evi-

dence-based practice (EBP) in the field of recreational therapy (RT). The studies on 
RT interventions conducted with specific populations are limited, in part, because of 
the challenges related to conducting research in practical settings. However, there is 
a critical need for RT research to be conducted in clinical settings to further advance 
research and practice in the field and identify challenges—and ways to overcome these 
—in practice-based research. Bouffard and Reid (2012) conceptualized EBP to include 
practitioner expertise and participant preferences/goals as well as research evidence 
to determine the best course of action in addition to integrating the best research evi-
dence. Unfortunately, it has been suggested that fewer than half of RTs use EBP in prac-
tice (Mrkic, 2011). Healthcare professionals across disciplines have noted issues related 
to the feasibility of EBPs in practice that might specifically affect RTs; these include a 
shortage of evidence and limitations applying research results to individuals (Mullen 
& Streiner, 2004), particularly when taking into account personal differences and the 
focus on person-centered care. 

One study by Steffen and Reid (2017) found that the most common clinical deci-
sions made by RTs in mental health settings relate to client interventions, with a strong 
focus on making sure their decisions benefit the clients and their needs/goals. Practi-
tioner knowledge and contextual factors such as resources available, staff support, and 
time constraints all influence clinical decision-making. However, Steffen and Reid also 
noted that RT practice decisions focused less on assessment procedures, documenta-
tion, and tracking outcomes of clients than on the client interventions used and ensur-
ing benefits to the clients. They identified a need to encourage practitioners to become 
more actively involved in practice-based research to help close the gaps in the limited 
evidence that informs RT practice and better understand the contextual factors that 
shape the implementation of EBP in RT settings. 

This research study provides findings from a single-subject design multisensory 
environment (MSE) intervention for adults with autism spectrum disorder (ASD) and 
discusses practical implications and “lessons learned” regarding the implementation, 
facilitation, and results of the study in a clinical, real-world setting. According to Mrkic 
(2011), 58% of Certified Therapeutic Recreation Specialists® (CTRSs) identified that 
research is “never or rarely” conducted at their practice site. This study will highlight 
some of the challenges associated with EBP that might explain why practitioners are 
not inclined to participate in research, as well as highlight some benefits of conducting 
EBP in practical RT settings. This paper also serves to provide information about ways 
to address challenges when implementing EBP in real-world settings.

Autism Spectrum Disorder
In the United States, one in every 59th child is diagnosed with ASD; one in 42 boys 

and one in 189 girls under the age of 18 are affected by this disorder (Baioet et al., 2018). 
Approximately 80% of those diagnosed with ASD are under the age of 22 (Azeem, 
Imran, & Khawja, 2016). The exact prevalence of ASD today among adults is unknown, 
although the numbers are rising steadily as individuals age with this condition. In the 
future, this will create what many have called the “autism tsunami” as the number of 
adolescents and adults with ASD is expected to dramatically increase over the next 
few years (Azeem et al., 2016). Despite this expected increase, there is limited research 
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on ASD in adulthood, and there is a need for research to better understand effective 
treatment interventions and approaches as this population ages.  

Individuals with ASD have a wide range of challenges associated with social skills, 
repetitive behaviors, language, and nonverbal communication. However, individuals 
affected by this disorder may also have unique strengths and differences including at-
tention to detail and strong problem-solving skills (Lai, Lombardo, & Baron-Cohen, 
2014; Souliéres et al., 2009). Many signs of ASD do not appear until a child is two to 
three years old, but this condition can be diagnosed as early as 18 months of age (Lai et 
al., 2014). Although ASD affects each individual differently, repetitive behaviors are a 
characteristic exhibited by almost all persons diagnosed with this disorder. According 
to the DSM-V, repetitive behaviors include at least two of the following characteristics: 

stereotyped or repetitive motor movements; use of objects or speech; insis-
tence on sameness; inflexible adherence to routines, or ritualized patterns or 
nonverbal behavior; highly restricted, fixated interests that are abnormal in 
intensity or focus; and hyper- or hypo reactivity to sensory input or unusual 
interests in sensory aspects of environment. (DSM-5 Diagnostic Criteria, 
2013, p. 54)

Repetitive Behaviors and Autism Spectrum Disorder
Most of the research to date on repetitive behaviors in ASD has focused on chil-

dren with the disorder. These studies suggest that repetitive behaviors negatively af-
fect individuals’ social functioning and socializations (Nadig, Lee, Singh, Bosshard, 
& Ozonoff, 2010), lead to increased stress levels (Bishop, Reichler, & Lord, 2006), and 
negatively impact learning (Pierce & Courchesne, 2001). These effects are potentially 
detrimental to later developmental outcomes and the individuals’ well-being in adult-
hood. Research indicates that parents and families commonly report repetitive behav-
iors as one of the most difficult aspects of the disorder (South, Ozonoff, & McMahon, 
2005), and these behaviors are highly related to parent stress when families have a child 
with ASD (Gabriels et al., 2005). Thus, if children or adults with ASD live in a residen-
tial facility, it is possible that these behaviors may encourage more negative caregiving 
styles and promote more negative interactions among residential staff and caregivers as 
well. Despite this, research suggests that the best practices to handle repetitive behav-
iors in ASD lags behind efforts addressing communication and social skill challenges 
exhibited by individuals with this disorder (Boyd, McDonough, & Bodfish, 2012).  

Treatments and interventions are available to address repetitive behaviors among 
those who have ASD and include pharmacological and non-pharmacological ap-
proaches. Many families choose intense, non-pharmacological interventions, such as 
multisensory environments, rather than rely on medications (Brondino et al., 2015). 
Parents and guardians are often worried about the adverse side effects of many phar-
macological treatments and opt for alternative methods to treat repetitive behaviors 
(Brondino et al., 2015). 

Multisensory Environments (MSE)
The use of multisensory environments (MSE) is a common alternative therapeutic 

approach when working with individuals who have ASD (Brondino et al., 2015). In-
dividuals with ASD often have difficulties with sensory integration, which means that 
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their senses may be over or under-reactive to stimulation and may explain some of 
the repetitive behaviors they exhibit (Hatch-Rasmussen, n.d.). Sensory environments 
provide individuals with experiences that integrate sight, touch, sound, and movement 
(Brondino et al., 2015) and offer opportunities for exploration and interaction of these 
senses in a safe environment. The theory of sensory integration (Ayres, 1972) helps 
explain why MSEs have the potential to improve individuals’ behaviors. It posits that 
sensory integration is a form of information processing, organizing sensation from 
the environment and one’s own body in such a way that it makes it possible to use 
the body more effectively within that environment. Individuals have an inner drive to 
develop sensory integration through participation in sensory-motor activities (Bundy, 
Lane, Fisher, & Murray, 2002), which are provided in MSEs. Behavioral model/learn-
ing theory also informs the use of MSEs to address challenging behaviors (Staal, 2012). 
It proposes that the noncontingent sensory reinforcement that is provided in MSEs 
evokes a state of reward and relaxation (Staal, 2012), and this may increase redirection 
of behavior, reduce apathy, and decrease agitation (Staal et al., 2007). 

MSEs have the potential to encourage sustained focus in individuals with ASD 
(Thompson, 2011), as well as increase relaxation and improve mood for individuals 
with developmental disabilities (Chan et al., 2005). Chan and colleagues (2010) con-
ducted a systematic review of studies investigating the effects of multisensory therapy 
for adult clients with developmental disabilities. This review suggests that more posi-
tive behavior is exhibited after multisensory therapy; however, there was no strong 
evidence supporting that multisensory therapy reduces challenging behaviors or ste-
reotyped, self-stimulating behaviors. However, the studies in this review did not all 
include adults with ASD, and research examining the use of this approach to address 
positive and negative behaviors exhibited by adults with ASD is relatively limited. 

In the research studies suggesting that MSEs have the potential to address chal-
lenging behaviors, such as repetitive behaviors, among adults with ASD the findings 
indicate that individuals’ responses vary significantly. McKee, Harris, Rice, Grant, and 
Silk (2007) investigated the effects of exposure to MSEs on the aggressive and destruc-
tive behavior of three adult clients with severe developmental disabilities. They found 
that all three participants responded differently to the room, and none of these indi-
viduals demonstrated a decrease in disruptive behaviors while in the MSE compared to 
baseline. The participants in this study seemed to enjoy the MSE room; however, daily 
exposure did not produce lasting changes in their behaviors. Kaplan, Clopton, Kaplan, 
Messbauer, and McPherson (2006) examined whether observed changes in engage-
ment in MSEs carried over to a post-session activity, and whether the frequency of par-
ticipants’ behaviors was reduced during the hours/days following their multisensory 
sessions. Two of the three participants had a significant change in their engagement 
level immediately following the MSE sessions as evidenced in the post-session activity/
environment. For the third participant, there was no systematic pattern of response 
across the conditions during the study. 

Fava and Strauss (2010) investigated whether a multisensory environment or a 
stimulus-preferred environment had differential effects on the disruptive behaviors 
and prosocial behaviors of 27 adults ages 30 to 48 with profound intellectual disabilities 
or ASD. They found that the group exposed to the MSE had a significant decrease in 
aggressive and stereotyped behaviors and this carried over to the control environment. 
Hill, Trusler, Frederick, and Giulio (2012) explored the effects of MSE equipment (e.g., 
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visual stimuli, manipulative sensory items) on two individuals with ASD. For both 
participants, stereotyped behaviors were significantly lower in the MSE condition, 
suggesting that significant short-term behavior changes among individuals who par-
ticipate in multisensory environment are possible. Recently, research found that MSEs 
have the potential to improve communication, interaction, and repetitive behaviors 
of individuals with ASD after the intervention (Teodoro, Marinheiro, Rodrigues, & 
Picado, 2018).

Thus, although current research related to the use of MSEs is minimal among 
adults with ASD the findings are mixed. In addition, not all of these studies explored 
the effects of these environments on repetitive behaviors of adults with ASD. Therefore, 
the purpose of this study was to investigate whether engagement in MSE decreased 
repetitive behaviors in adults with ASD in this sample, and consequently present and 
discuss some challenges of implementing and evaluating the findings of a study in a 
practical setting—lessons learned by the research team while conducting research to 
inform EBP.

Method

Research Design
A single-subject ABA withdrawal design was used to study the effect of the MSE 

intervention on repetitive behaviors. In this design, A1 represented the baseline condi-
tion, B represented the MSE intervention, and A2 represented the follow-up condition. 
The ABA research design was chosen because behaviors can be specifically analyzed 
while other extraneous variables are controlled at the greatest extent possible in an ap-
plied setting. The design also allows participants to begin the study at different times 
and has individuals serve as their own controls in the study (Graham, Karmarkar, & 
Ottenbacher, 2012). Thus, using an ABA design allowed the intervention effects to be 
examined for each individual participant and adjust to their specific needs.

This study was conducted over a three-month period during the spring of 2018. 
The intervention start dates were staggered based on when the individuals were en-
rolled in the study and cleared to participate. Institutional review board approval was 
received from the researchers’ university as well as the research committee affiliated 
with the residential facility where the data were collected. Informed consent for this 
study was provided by the legal guardians of the adults who participated in this study. 

Study Participants and Facility 
The study took place at a residential facility in the southeastern United States for 

adults with intellectual disabilities. This facility has a maximum capacity of 350 resi-
dents and provides services and supports for individuals with intellectual disabilities 
and developmental disabilities who have complex behavioral and/or medical condi-
tions that exceed the level of care the community can provide. The facility is a certified 
Intermediate Care Facility for Individuals with Intellectual Disabilities (ICF-IID), pro-
viding 24-hour residential services. Criteria for admission into this facility include: at 
least 18 years old, have an intellectual disability and/or developmental disability, have 
complex behavior or medical conditions, and community placement is not available.

To be included in this study, individuals must have met the following criteria: (a) 
reside at the facility, (b) have a diagnosis of ASD, (c) experience consistent patterns of 
repetitive behaviors as determined by staff and physician notes, and (d) have informed 
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consent to participate in the study by their guardian. Participants were excluded from 
consideration in the study if the physician or treatment team determined that the in-
tervention would be potentially harmful or stressful to the individual. The primary 
researcher in this study was a licensed recreational therapist employed by the cooper-
ating agency and had some knowledge of and a professional relationship with the staff 
and selected participants.  

Sample 
A non-probability, purposive sampling technique was used in this study. The sam-

pling frame included all individuals at the residential facility who had a diagnosis of 
ASD and who had documented experiences of repetitive patterns of behaviors in ad-
dition to the other inclusion criteria stated earlier. Two units on the campus, identified 
as having the highest population of individuals with autism, were used to recruit par-
ticipants for this study. The RT met with staff on the unit to present details of the study 
and the criteria required for individuals to participate. The team members within these 
units then discussed which individuals would be the most appropriate for the study 
based on the inclusion criteria and chose three individuals to participate. The staff 
determined that the individuals selected had a high occurrence of repetitive behaviors 
and would potentially benefit from the intervention. 

For the purpose of anonymity, this study uses pseudonyms to refer to each partici-
pant. The first participant was Tony, a male over 40 years old. He had lived at the facility 
for more than 20 years and had a diagnosis of bipolar disorder due to seizures, ASD, 
insomnia, and a profound intellectual disability. The second participant, Ron, was in 
his mid-twenties, male, and had resided at this facility for over five years. He had a 
diagnosis of ASD with behavior disorder, intermittent explosive disorder, and a severe 
intellectual disability. The third participant, Jeff, was a male in his early twenties who 
had resided at this facility for just over a year. He was diagnosed with ASD, moderate 
intellectual disability, and anxiety. 

Repetitive Behaviors
The outcome variable in this research was the occurrence of repetitive behaviors 

demonstrated by the participants. In this study, repetitive behaviors were conceptu-
alized and defined based on the categories and domains identified and described in 
the Repetitive Behavior Scale-Revised (RBS-R; Bodfish, Symon, & Lewis, 1999) and in-
cluded stereotyped behaviors, self-injurious behaviors, and compulsive behaviors (see 
Table 1). A recording sheet based on these repetitive behaviors was developed and 
utilized by the researcher.

Measurement of repetitive behaviors. As noted above, the occurrence of repeti-
tive behaviors was assessed and recorded in this study to allow the RT to examine the 
trends in behavior occurrence for each participant; however, this did not reflect the fre-
quency of the behavior that was demonstrated. During the sessions, a time interval ap-
plication was used to record the behaviors each individual exhibited during a 15-min-
ute session. Each session was divided into 30-second intervals, which were indicated 
by an electronic device to notify the researcher at the beginning and end of interval. 
Based on these parameters, 30 observations per session per individual were recorded. 
All behaviors had to be exhibited for a minimum of three seconds to be recorded in 
this study (Bodfish et al., 1999). Occurrence or non-occurrence of repetitive behaviors 
was recorded as “observed” or “not observed” during each interval; a sum score of all 
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occurrences of repetitive behavior was computed for each session the participant at-
tended, and these data were used in analysis. The type of behavior first demonstrated 
in each interval—if any—was also noted in the research log. The types of behaviors 
were later categorized as stereotyped, self-injurious, or compulsive and examined in a 
secondary analysis to determine whether the intervention influenced the types of re-
petitive behaviors exhibited by each participant. A second observer was present during 
a third of all sessions, and interrater reliability of the observed behaviors was calculated 
for the recorded behaviors.

Inter-observation reliability. Interrater agreement was used to examine the reli-
ability of the two observers’ measures of repetitive behaviors in this study (Barlow, 
Nock, & Hersen, 2009). Dattilo, Gast, Loy, and Malley (2000) indicated that observa-
tions of the RT and a second observer should meet at least an 80% agreement rate to 
provide confidence in the interrater reliability. One month prior to the study, three 
training sessions were provided to examine the consistency in recognizing and record-
ing behaviors among the researcher and second observer. During this period, a total of 
three individuals were observed during 10-minute increments in their daily environ-
ment, and a 90% agreement rate of observed repetitive behaviors was achieved between 
the researcher and the secondary observer over the three sessions. For the study, the 
same secondary observer was present for approximately a third (32%) of the sessions 
to further confirm the reliability of the recorded behaviors. The occurrence agreement 
rate between the RT and secondary observer during the study sessions was 82.3%. 
This was determined by comparing the number of intervals with occurrence and non-
occurrence agreements between the two observers (247) and dividing it by the total 
number of intervals (300) observed by both recorders. 

Table 1
Types of Repetitive Patterns of Behavior

Running Head: MULTISENSORY ENVIRONMENTS AND AUTISM  35	  

Table 1 

Types of Repetitive Patterns of Behavior. 

 Specific Examples 
Stereotyped Behaviors Whole body behaviors (e.g., rocking, swaying) 

Head behaviors (e.g., rolls head, nods head, turns head) 
Hand/finger behaviors (e.g., flaps hands, wiggles fingers, claps hands) 
Locomotion (e.g., turns in circles, whirls) 
Object usage (e.g., spins objects, twiddles objects) 
Sensory (e.g., covers eyes, covers ears, sniffs items) 
 

Self-Injurious Behaviors Hits self with body parts (e.g., hits or slaps head/body) 
Hits self against surface or object (e.g., hits or bangs head or other body 
part on object) 
Bites self (e.g., bites hand, wrist, arms, lips, or tongue) 
Pulls on self (e.g., pulls hair or skin) 
Rubs or scratches self (e.g., rubs or scratches marks on body) 
Inserts finger or object (e.g., eye-poking, ear-poking) 
Skin picking (e.g., picks at skin on face, hands, arms, or legs) 
 

Compulsive Behaviors Arranging/ordering (e.g., arranging objects) 
Completeness (e.g., must have doors opened or closed) 
Checking (e.g., checking doors, clocks, drawers) 
Counting (e.g., counting items, counts to certain number) 
Repeating (e.g., repeating routine events, in/out door) 
Touch/tap (e.g., need to touch, tab, or rub items) 

Note. Based on the descriptions and categories used by Bodfish, Symon, & Lewis, 1999 
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Intervention Facilitation
The independent variable in this study was the intervention condition MSE envi-

ronment. Both baselines (A1, A2) and the intervention condition (B) occurred in the 
MSE room for each participant. The MSE room consisted of black lights, fiber op-
tics, bubble column, music, water bed, sensory board, bean bag chair, a swing, and a 
bouncing chair. The size of the MSE room was 16 x 12 feet. Once beginning the study, 
participants were scheduled to attend two sessions per week with the intent of keeping 
the session times consistent across the study period. These times were chosen based 
on the individual’s personal schedule and when the individual was expected to engage 
the most. If an individual was unable to attend a session during his/her allotted time, 
the researcher attempted to schedule another time during that week for the individual 
to complete a makeup session. If this could not be arranged during that week, no data 
were collected for that session, and it was marked as a missed session; the reason for 
the missed session was then recorded in the RT’s notes.  

Puzzle condition. In the baseline condition (A1, A2), puzzles were used to provide 
a non-sensory type of baseline activity. The puzzle intervention was provided in the 
MSE room while the equipment was turned off to help control for the mere presence of 
an activity in the MSE room as opposed to the multisensory, interactive nature within 
the intervention condition (B) on the individual’s repetitive behaviors. The participant 
entered the room with an assigned staff member and was instructed to sit down at 
the table and chairs. Four puzzle activities were chosen by the RT to be provided to 
and completed by the individuals during these sessions. The RT explained the process 
to the staff member, and the participant engaged in 15 minutes of structured puzzle 
activities. The staff member sat with the participant and helped the individual when 
needed. As researchers for the study, the RT and second observer (when present) sat 
away from the participant and staff member and observed the session. The RT let the 
participant and staff member know when they were halfway through the 15-minute 
session. If the staff member was not assisting the participant, the RT provided minimal 
instruction to help the staff member engage the participant in the activities provided.  

MSE condition. In the intervention condition (B), the participant and staff mem-
ber came to the sensory room specifically for multisensory stimulation. When the 
participant and staff member arrived, the RT greeted them and explained that in this 
session they would engage in the MSE. They were then shown into the room, which 
was dark with only a dim light on. The RT slowly started to turn on various items in the 
multisensory room. This first started with the black lights, then the fiber optics, bubble 
column, and background noise. The RT was attentive to the emotions/reactions of the 
participant while turning on various items. A water bed (which vibrated to noise), a 
sensory board, bean bag chairs, a swing, and bouncing chair were among the items 
available in the MSE. The participant was allowed to interact with any items of their 
choosing. Each of the tools in the MSE engages the senses of the participants, but they 
may meet different needs of the individuals. For example, sensory board and fiber optic 
items provide visual and tactile sensations, while the water bed, swing, and bouncy 
chair offer vestibular sensations and vibration. Participants were able to choose the 
sensory tools that were the most engaging and stimulating to them, and these might 
differ each time they entered the MSE. The staff member stood by to provide any as-
sistance the participant needed. The RT and second observer actively monitored the 
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participant in the research study, and the RT only intervened if an item needed to be 
turned on/off or moved.  

Transitioning between conditions. Once the individual’s behavior demonstrated 
a stable trend for at least three consecutive sessions in A1, the participant moved to the 
intervention phase, or B. In the intervention (B), the researcher introduced the multi-
sensory items and observed the individual’s responses for a 15-minute period. Once a 
trend of stability was established for at least three consecutive sessions in the B inter-
vention condition, the participant transitioned back to the baseline measure (A2) to de-
termine whether a change in repetitive behaviors occurred when the intervention was 
withdrawn, and the puzzle condition was reintroduced. Because there were constraints 
on the amount of time available to conduct the study, the decision was made to move 
a participant to the next condition if his behavior did not demonstrate stability during 
a specific condition (A1, B, or A2). While not traditionally the method used in ABA 
designs (Baer, Wolf, & Risley, 1968), this data collection constraint was implemented 
due to agency requirements that the study be completed within a specific timeframe.  

Control variables. A few control variables were also collected in this study. Indi-
viduals participating in this study were monitored daily by nursing staff. Any changes 
in the adults’ health status or environmental factors at the facility were recorded dur-
ing the study period by the researcher in her log. The RT also took observational notes 
regarding the participants’ responses to the session and other related information dur-
ing each session. These notes were used to help further explain any irregularities of 
behaviors in the study.    

Data Analysis
There are several ways to evaluate the effectiveness of an intervention in research 

utilizing single-subject designs. In general, data are graphed, and an effect is demon-
strated when there is a change in participants’ performance when they change from 
one condition to another; this effect should be replicable within and between partici-
pants. Four criteria were used to evaluate the participants’ behaviors including changes 
in: (a) level, (b) trend, (c) variability, and/or (d) a combination of these changes (Hol-
combe, Wolery, & Gast, 1994). A change in level is exhibited when the participant’s 
data demonstrates an immediate change that is either higher or lower on the variable 
being measured in one condition when compared to the other condition. An immedi-
ate change in level in a therapeutic direction provides support for the strength of an 
intervention in changing a behavior (Holcombe et al., 1994). Changes in trend are evi-
dent in the data when the direction of the data, whether the occurrence of the targeted 
behavior increased or decreased, vary from one condition to the other (Holcombe et 
al., 1994). When data for the dependent variable demonstrates inconsistency during 
measurements within a condition, it is described as a change in variability. Data that 
are non-variable, or better referred to as “stable,” provide further evidence that the ef-
fect of the intervention is consistent (Holcombe et al., 1994). For the purpose of this 
study, the data analysis investigated whether there were changes in the participants’ 
level, trend, and variability of repetitive behaviors across the study conditions/phases. 

To help interpret the results, the data collected on each participant’s repetitive be-
havior patterns during each of the phases of this study (A1, B, A2) were plotted and 
graphed during the study period. Based on the collected data, the RT made decisions 
about when to transition participants to the next condition (e.g., A1 to B; B to A2). 
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The occurrence of intervals that included repetitive behavior were plotted and graphed 
using Excel software for each participant across the sessions and study conditions. Re-
sults were then examined.

Results
All three participants in this study completed the baseline condition (A1); how-

ever, only two of the participants completed the intervention (B) and second baseline 
(A2) conditions due to agency and participation complications. The participant who 
did not complete the study personally advocated to not attend sessions, as demonstrat-
ed through nonverbal communication and physical aggravation when the researcher 
came to take him to the sessions. Due to the small sample size in this study, the com-
prehensive findings for each individual participant were described separately with the 
means and occurrence of repetitive behavior types for the baseline, intervention pe-
riod, and second baseline periods. 

Participant #1: Tony  
Overall, the MSE intervention had a relatively weak and inconsistent effect on the 

target behavior. In fact, this intervention environment, at times, appeared to actually 
increase the repetitive behaviors that Tony demonstrated. He also had an increase in 
behaviors during his first session in the week, and his occurrence of behaviors would 
always decrease the second session. The variability of the target behavior was also high 
indicating an inconsistent effect. In summary, the MSE intervention had only a small 
effect, if any effect, in the initial decrease in the target behavior. However, it did appear 
that Tony exhibited fewer self-injurious behaviors while in the MSE intervention. See 
Figures 1 and 2 for a visual illustration and more detailed findings of the repetitive 
behaviors demonstrated by Tony during the study. The blank spaces in the graph rep-
resent missed sessions.

In the session notes, the RT recorded structured observations about which items 
and equipment in the MSE made Tony excited and aroused. This participant attended 
almost all of his sessions, unless he was restricted for medical reasons (e.g., conjuncti-
vitis) and unable to leave his home. His engagement in the MSE seemed to be positive, 
and he clearly enjoyed this intervention; however, his repetitive behaviors did not con-
sistently decrease when in the sensory environment.

Participant #2: Ron 
Overall, the MSE intervention showed some evidence, although weak, of reducing 

the occurrence of Ron’s repetitive behaviors. In the A1 baseline phase, his behaviors 
increased over the sessions; however, he should have transitioned to the intervention 
condition (B) a session earlier. In regard to the types of behaviors exhibited during the 
study, it appears that he demonstrated fewer self-injurious and compulsive behaviors in 
the MSE environment but more stereotyped behaviors. Figures 3 and 4 provide a visual 
representation of his repetitive behaviors.
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Figure 1. The occurrence of repetitive behaviors by Tony across sessions.

Figure 2. Mean occurrence of repetitive behavior types exhibited by Tony.
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Figure 3. The occurrence of repetitive behaviors by Ron across sessions.

Figure 4. Mean occurrence of repetitive behavior types exhibited by Ron.

Running Head: MULTISENSORY ENVIRONMENTS AND AUTISM  38	  

Figure 4. Mean occurrence of repetitive behavior types exhibited by Ron. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 

Figure 3. The occurrence of repetitive behaviors by Ron across sessions. 

Throughout the research study, Ron demonstrated various moods during the ses-
sions. Researcher notes indicated a trend that the type of day he was having, and the 
direct care staff that brought him to the MSE may have had an effect on his participa-
tion and repetitive behaviors. He also advocated for himself a few times that he did 
not want to participate in the sessions and chose to leave. The direct care staff member 
who accompanied him to the intervention appeared to have a strong influence on his 
response. This participant seemed to have an enjoyable experience in the MSE when 
he was accompanied by a direct care staff member with whom he had a more positive 
relationship.  
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Figure 3. The occurrence of repetitive behaviors by Ron across sessions. 

Participant #3: Jeff 
Overall, Jeff did not participate in many sessions throughout this study. The MSE 

did not decrease the occurrence of his repetitive behaviors, and there were no consis-
tent trends in his behavior. In session 7, his behaviors were completely different, and 
he seemed to be enjoying the experience. He was twirling in circles, flapping his hands, 
smiling, and laughing. However, during the next session, he sat with a flat affect and 
turned his back to the RT and direct care staff. However, it appeared that Jeff exhibited 
more stereotyped and fewer compulsive behaviors when in the MSE environment. See 
Figures 5 and 6 for a visual illustration Jeff ’s repetitive behaviors.

Figure 5. The occurrence of repetitive behaviors by Jeff across sessions.
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Figure 6. Mean occurrence of repetitive behavior types exhibited by Jeff.
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His mood changed often during each of the sessions. Research notes suggested 
the type of day the participant was having and the direct care staff that brought him to 
the MSE may have affected his participation and repetitive behaviors. Many times, this 
participant advocated for himself to not attend the study sessions. He was physically 
aggressive toward staff on multiple occasions during the study period. Jeff did not seem 
to have a specific piece of equipment he enjoyed while in the MSE, but the lowered 
lights and humming of the lights and bubble column seemed to calm him down. With 
a more consistent schedule and staff, he might have had a more stable response to the 
MSE. Jeff ’s lack of participation resulted in inadequate data and therefore he was not 
included in overall interpretation of results.  

Discussion
This study examined whether engagement in MSE interventions decreases repeti-

tive behaviors in adults with ASD. Across all three participants, there was no consis-
tent evidence that the MSE intervention reduced the occurrence of repetitive behav-
iors compared to the base-line/control conditions. In addition, there was no consistent 
evidence of a decreased change in level of behaviors when the individuals transitioned 
into the MSE room. For the most part, the data supported that there were inconsis-
tencies in the participants’ responses within the different study conditions. From the 
findings, it appeared that the MSE intervention may have had a weak effect in reducing 
the repetitive behaviors for Ron; however, the repetitive behaviors of Tony increased 
in the MSE. Due to his refusal to attend the intervention, there were not enough data 
collected on Jeff to determine how the MSE affected his repetitive behaviors. 

Even though each participant in this study was male and diagnosed with ASD and 
an intellectual disability, they each demonstrated a unique qualitative response to the 
MSE intervention. This is similar to the findings reported by McKee and colleagues 
(2007). These researchers also noted that participants seemed to enjoy the MSE room, 
but daily exposure did not produce lasting changes in the participants’ behaviors. The 
findings were similar to Fava and Strauss (2010) who stated there was a significant 
increase in the frequency of behaviors for the participants. Fava and Strauss (2010) 
suggested that MSE interventions need to be intense and frequent (i.e., three times a 
week for seven weeks) to lead to significant behavior change. This study provided ses-
sions twice a week for a period of eight weeks; thus, future research should increase the 
participants’ weekly exposure to the MSE environment to at least three times a week 
to see if this would have a different effect on their response. Based on Fava and Strauss’ 
(2010) suggestions, it is also possible that a longer duration of exposure to the MSE 
environment is needed to observe a significant change in repetitive behaviors; the total 
involvement of the participants in this study was only eight weeks across all treatment 
conditions. 

As stated in the results, the participants in this study seemed to enjoy the MSE. 
This suggests that MSEs do have the potential to positively influence behavior and 
engagement for some adults with ASD, even if it does not result in a significant change 
in their repetitive behaviors. This supports the research by Chan and colleagues (2010) 
where participants displayed more positive behavior in the MSE but did not necessarily 
demonstrate a decrease in their repetitive behaviors. 
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Future research should consider assessing repetitive behaviors in a different way. 
Instead of examining the occurrence of behaviors, it might be more beneficial to cat-
egorize types of repetitive behavior (e.g., stereotyped, self-injurious, compulsive) ob-
served as some of the more “negative” types of behaviors might decrease in the MSE 
condition, while “positive” or “neutral” behaviors might increase as an excitatory re-
sponse. An attempt was made to categorize the behaviors of the participants in this 
study as stereotyped, self-injurious, or compulsive, but there was not enough data to 
statistically explore whether there were significant differences in the demonstration of 
these behaviors by the participants across study conditions. Another suggestion for 
research is to examine ways that MSEs could be used during periods of high negative 
behaviors for clients. Future studies could investigate how well participants complete a 
task after engagement in the MSE, regardless of whether repetitive behaviors continued 
or decreased as a result of the intervention environment.

Lessons Learned 
Several limitations of this study need to be taken into consideration. Many of these 

relate to challenges of conducting research in practical settings and provide “lessons 
learned” for practice-based research. Specifically, client participation issues, research 
protocols versus RT practice challenges, and access and research logistics are presented 
and discussed. 

Client participation issues. When providing treatment to clients, the ATRA Code 
of Ethics (ATRA Board of Directors, 2009) reinforces that individuals cannot be forced 
to participate in interventions. This voluntary nature of participation also applies to 
research, and it can be a challenge to practitioners when an individual refuses treat-
ment or cannot participate in the intervention being studied during a given session for 
some reason. This was a factor in the current study. Jeff refused to participate in a few 
sessions during the study period, which affected the researchers’ ability to interpret 
the effect of the MSE on his repetitive behaviors. Although not related to refusal to 
participate, the medical status and health of the participants also influenced their abil-
ity to attend MSE sessions. Multiple sessions had to be canceled for the participants 
due to mild colds and conjunctivitis. The inability of the participants to continue the 
interventions in a consistent manner most likely influenced the potential effects. The 
participants were cleared relatively quickly for participation, but this still may have af-
fected their behaviors during sessions.   

Another lesson noted in this study was the influence of staff dependency in prac-
tice-based research. While other staff and colleagues are often necessary and relied 
upon in RT practice and research, these staff may not be as invested in the clients’ 
progress and development as the RT. However, the staff ’s relationship with the par-
ticipants has the ability to both positively and negatively influence the research and 
potential results. Due to facility policy in this study, the participants had one direct 
care staff with them for each session they attended in the study. This staff member 
changed multiple times throughout the eight weeks, which may have influenced the 
participants’ responses in the different environments. The participants in this facility 
also had different relationships with each staff member, and it is believed that this had 
an effect on their behaviors during this study. If the participant was closer to a direct 
care staff member, they typically exhibited fewer behaviors than if they were with a staff 
member with whom they did not have as close of a relationship. Procedural reliability 
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would have helped with this limitation in the study and led to greater consistency in 
how staff interacted with participants in the study. The way that staff interacts with 
the client—and their relationship with them—has the potential to influence the oc-
currence and types of repetitive behaviors the client demonstrates. This was evident 
in this study; the practices and approaches used by the staff to facilitate interactions 
in the MSE were not consistent. Training on how to engage with clients with ASD and 
intellectual disabilities is critical for persons working with these individuals; an activity 
engagement training has since been planned and will be administered in the future at 
the facility where the data for this study were collected. 

Prior exposure to the MSE might also have influenced the participants’ responses 
and reactions during this study. All individuals at the residential facility have the op-
portunity to attend multisensory interventions on a weekly basis, but attendance is 
typically limited due to lifestyle schedules and limited direct care staff in the homes. 
Thus, it is possible that the residents in this study had utilized the multisensory room 
on previous occasions, and this may have confounded their response to the MSE dur-
ing this study period. However, it is unlikely that the adults had continuous, structured 
interactions in this environment similar to their engagement in the MSE for this study.

Research protocols and RT practice challenges. In practice-based research, 
some of the required research protocols provide challenges when integrated into the 
everyday responsibilities and routines in RT practice. It may be particularly difficult 
when addressing psychosocial outcomes with some populations to determine and dif-
ferentiate what is a therapeutic outcome from what is a normative emotional response 
to treatment. Anecdotally in this study, the RT and second observer noted that the 
participants seemed to enjoy the multisensory environment, even though their behav-
iors did not necessarily decrease. While in the MSE, the participants were typically 
engaged with items, smiled, laughed, and explored their surroundings. This suggests 
that it might be important for future research to further examine the types of repetitive 
behaviors that individuals demonstrate, rather than relying solely on the occurrence of 
these behaviors exhibited by participants. For example, behaviors could be examined 
by type (e.g., stereotyped, self-injurious, and compulsive) as they were in this study or 
even classified as “positive” or “negative.” A “positive” behavior would be defined as 
more stereotyped and compulsive behaviors such as hand flapping, spinning in circles, 
counting, tapping items, or vocalizing. A “negative” behavior would include self-inju-
rious behaviors such as biting, hitting, picking, or hurting oneself. 

The differentiation described above is important, especially since at times in this 
study, participant repetitive behaviors actually increased during the MSE intervention. 
However, this may have been the participant’s way of expressing excitement or positive 
emotions while engaged in the MSE. There is a need to distinguish between reduc-
ing non-therapeutic repetitive behaviors (e.g., self-injurious behaviors) and those that 
are repetitive but more neutral or even positive (e.g., clapping hands, excited verbal 
responses) that occur due to excitement and/or positive engagement of a client in the 
intervention. Future research should better define the behavior as a negative behav-
ior that will benefit the participant if reduced through intervention.  RTs are often 
expected to measure and track psychosocial outcomes that may be very difficult to 
measure and validate consistently, particularly the positive or negative context of such 
behaviors. Practitioners need to identify the best ways to assess and document these 
outcomes in their clients to truly understand the effectiveness of our interventions.  
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This study used a single-subject research design due to the small sample and na-
ture of the research. Single-subject design requires that the researcher keep the inter-
vention or control issues consistent across participants to determine that the inter-
vention is the factor influencing change in outcomes/behaviors and not some other 
variable. However, RT approaches do not always allow us to do this in practice—nor 
should they—because each individual client is different and may require a different fa-
cilitation approach, even within the same RT intervention. Thus, another challenge to 
practice-based research is finding ways to balance the need to individualize treatment 
for each client with the need to standardize conditions of an intervention to evaluate 
its effectiveness on outcomes.

Access and research logistics. Accessing participants and dealing with the logis-
tical aspects of conducting research in a real-world setting can also be challenging. 
A few lessons were learned during this study related to these factors including the 
recruitment of participants, determining the duration and frequency of interventions 
provided, and gaining approval for the research from research review boards.

One lesson learned related to how the clients in this study were selected for par-
ticipation. There was a small sample size of only three individuals in this study, and the 
study participants were chosen randomly by the administrative staff at the facility. The 
RT met with two teams on campus to explain the research study, and the team mem-
bers chose which individuals to recruit as participants in the study. Even though the in-
dividuals met all of the study criteria, having a larger sample size or recruiting individ-
uals who had more prominent repetitive behaviors would have been more ideal in this 
study. For the individuals who were chosen to participate, there was a long process of 
approval as the guardians were contacted and all of the appropriate paperwork signed. 
Communication between the facility and guardian took longer than anticipated, and 
this restricted the study from starting for over a month. In addition, the staff in the two 
units used for study recruitment had multiple responsibilities and identifying potential 
study participants and making the initial contact with the guardians might not have 
been their priority. This may have contributed to a lower number of participants being 
enrolled in the study than was originally planned. A different sampling strategy and 
recruitment procedures (e.g., random selection, greater involvement of the researcher 
in the recruitment and participant selection/family contact) might have resulted in 
more study participants and potentially a different sample of adults that might have 
responded more positively to the MSE intervention environment. This challenge is not 
necessarily limited to this facility; often the agency will take an active role in determin-
ing who is available or appropriate to involve in research, and this may affect the ability 
of the study to incorporate random selection and ensure diversity in the sample.

Another limitation of this study was the established duration of the study by the 
facility. During the presentation to the facility’s research committee, it was determined 
that the research study would occur over an eight-week period. The facility required 
the research to stay within this study period, which violated some of the ABA design 
principles and restricted the researcher from completing the study with Ron (i.e., com-
pleted only two sessions in the A2 condition). Extending the study period and hav-
ing the participants attend at least three sessions during the week may have resulted 
in clearer trends or different findings. Prior research suggests that MSE interventions 
should be intense and frequent, including at least three sessions per week for a mini-
mum of seven weeks (Fava & Strauss, 2010). In this study, sessions were only able to be 
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held with clients two times a week due to scheduling challenges and the other respon-
sibilities of the RT. Thus, in real-world settings, there are often agency policies and pro-
cedures in place that affect the ability of the researcher to provide the ideal conditions 
for the intervention, particularly if clients do not respond as expected to the treatment 
and/or if they experience any health issues or life situations that might influence their 
adherence to the scheduled sessions.

Finally, conducting research in agencies may require the approval of the study 
from multiple review boards. Some agencies have a specific research review board that 
must approve the study in addition to the administrative review board for the facility. 
While this provides an additional layer of protection for the participants, these review 
boards might require different procedures and have policies that conflict with one an-
other; at a minimum it will take more time to gain approval for the research. These 
policies also might require that a specific individual within the agency contact the par-
ticipant/guardian member to request permission or even gauge their interest in a study. 
This reduces the researcher’s control over recruitment, as was seen in this study, and 
will likely also affect the timeline for the completion of the study. 

One suggestion to more efficiently conduct research in practical settings is to try 
to include research protocols that are already integrated into normal care and/or use 
data that is already typically collected on clients during their regularly scheduled ses-
sions. This should increase the likelihood that the planned research procedures and 
intervention(s) will be approved by the agency review boards, reduce client burden, 
and be more efficient in terms of data collection for the practitioner conducting the 
research. Regardless, conducting practice-based research does require extra work on 
the part of the RT as well as other staff/administration at the facility, and this is one 
reason why individuals do not invest in the research process. That said, the benefits 
and need for research in RT are great, and practitioners are encouraged to find ways to 
contribute to evidence-based practice and research in the field.

MSE and ASD-Specific Summary and Conclusions
While results were inconclusive in this study, it is still recommended that prac-

titioners in RT consider ways to engage and measure individuals with autism and in-
tellectual disabilities in multisensory environments and other sensory activities. Even 
though their behaviors may not decrease, based on the findings of this study and oth-
ers, the participants’ behaviors have the potential to change, and specifically some of 
their negative behaviors may decrease. As long as a “positive” repetitive behavior is not 
injuring the individual or others, an increase in their repetitive behavior could be an 
indication of their excitement and engagement the MSE. 

If a facility does not have an MSE available, small sensory activities can easily be 
made to engage individuals in sensory activities. Many people with ASD have deficits 
in sensory stimulation and should be provided activities to help them cope with the 
world around them. Educating the community and families/caregivers of adults with 
ASD about the effects of these environments would also be beneficial, as this popula-
tion only continues to grow. In addition, more research is needed on the effects of 
nonpharmacological interventions involving adults with ASD. Studies like this would 
help us further understand the most effective treatment approaches and modalities to 
use in RT practice. While there are significant challenges to conducting research in 
practical, real-world settings due to facility policies, staff responsibilities, and client 
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responses, it is critical that recreational therapists continue to expand the EBP that 
informs our field.
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