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Clinical Utility of Multisensory Environments
for People With Intellectual and Developmental
Disabilities: A Scoping Review

Lauren Breslin, Nichole Guerra, Lori Ganz, David Ervin

Importance: Adults with intellectual and developmental disabilities (IDD) are twice as likely as their peers without disabilities to
have had a physical exam in the past year; however, as a result of challenging behavior during office visits, they are significantly less
likely to have received recommended health screenings. Challenging behaviors in clinical settings have been identified as a
barrier to providing adequate care for this population.

Objective: This scoping review examined the within-session effects of multisensory environments (MSEs) on people with IDD to
determine the clinical utility of MSEs for this population.

Data Sources: Studies published between January 1, 2000, and August 1, 2018, were identified using Summon and Google
Scholar.

Study Selection: Studies were included in the review if they systematically collected and reported data on within-session effects of
an MSE intervention on people with IDD.

Findings: Thirteen studies met criteria for this review: 4 with Level | evidence, 2 with Level Il evidence, 3 with Level lll evidence, and
4 with Level IV evidence. Studies examined the effects of MSEs on maladaptive behaviors, positive behaviors, distress and
discomfort, activity and alertness states, and cost of care for people with IDD.

Conclusion and Relevance: Preliminary support was found for the use of MSEs in clinical settings to reduce anxiety and
challenging behaviors in patients with IDD during clinical care. Further research is needed to determine the efficacy of MSEs for
producing the effects described in this review.

What This Article Adds: The findings support the potential of MSEs as a tool that occupational therapy practitioners can use to
support their clients with IDD who have sensory sensitivities in clinical settings. This article also highlights a multidisciplinary
approach whereby medical providers and occupational therapy practitioners could work together in nontraditional ways to support
this population.

ntellectual and developmental disabilities (IDD) are disorders that originate before adulthood and are characterized

by lifelong impairments in intellectual, adaptive, or physical functioning (National Institutes of Health, 2010). Im-
pairments in any area can range from mild to profound. People with IDD consistently experience poorer health status
than the general population (Havercamp & Scott, 2015).

Even among people with IDD who regularly use health care services, disparities persist. Havercamp and Scott
(2015) found that even though adults with IDD were twice as likely as their peers without disabilities to have had a
physical exam in the past year, they were significantly less likely to have received the health screenings recommended
for their age group. Challenging behavior during office visits has been identified as a barrier to providing adequate care
for this population and may contribute to these disparities (Casamassimo et al., 2004; Hulland & Sigal, 2000; Tyler et al.,
2010). Self-advocates, caregivers, and health care providers participating in focus groups and interviews in the greater
Boston area felt that patients with challenging behaviors were automatically labeled as difficult and often went without
routine health services or received them only under heavy sedation (Ward et al., 2010).
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Some of the behaviors that make it difficult to provide health care to people with IDD may be brought on by the
noxious sensory environment of clinical settings (e.g., bright lights, beeping machines, noisy waiting rooms) and
procedures (e.g., pain, cold instruments, intrusive touch). Sensory processing difficulties are a well-documented
feature of autism spectrum disorder (ASD; Baker et al., 2008; Tavassoli et al., 2014), and a study by Baranek et al.
(2006) revealed that children with developmental disabilities displayed patterns of hyperresponsiveness to sensory
stimuli similar to those of children with ASD. This increased sensitivity can generate disproportionate behavioral
responses to stimuli that may not be bothersome to a typically developing child. The sensory experience of medical
treatment, unpleasant for most, may become nearly intolerable for people with sensory hypersensitivity. The use of
multisensory environments (MSEs) in clinical spaces may offer a means of minimizing the discomfort people with
sensory sensitivities experience in these spaces and make it easier for them to receive appropriate medical care.

MSEs were first conceptualized in the 1970s by two Dutch therapists as an accessible, nondirective leisure activity
for people with developmental disabilities (Hogg, Cavet, et al., 2001). MSEs vary in composition but are commonly dimly
lit spaces that include elements such as mirror balls, bubble tubes, fiber-optic sprays, projectors with colorful rotating
images, aromatic oils, relaxing music, a variety of comfortable seating, and padded floors (Chan et al., 2010; Koller
et al., 2018; Lancioni et al., 2002). The result is gentle sensory stimulation that produces a calm and engrossing
atmosphere.

Proposed benefits of MSEs include relaxation, pain management, improved attention, and a reduction in mal-
adaptive behaviors (Ashby et al., 1995; Gémez et al., 2016; Hill et al., 2012; Poza et al., 2013; Schofield & Davis, 2000;
Singh et al., 2004). Research on MSEs with people with IDD has focused on determining whether repeated exposure
to an MSE can modify participants’ behavior over time. The generalization of behavior change (e.g., reduction in
challenging behaviors) observed in an MSE to participants’ daily living environment has been an area of emphasis and
has produced mixed results. Kaplan et al. (2006) reported reductions in the daily frequency of challenging behaviors of
two of three participants receiving occupational therapy in an MSE room, whereas Chan et al. (2005) found no dif-
ference between MSEs and activity therapy in reducing challenging behaviors. Little interest has been shown in the
effects that MSEs may have on people with IDD while they are in the MSE (i.e., within-session effects).

The initial intent of this review was to examine the use of MSEs in medical treatment, but the shortage of research in
this area prompted us to investigate the within-session effects of MSEs instead. The rationale for this approach is that
within-session effects could be replicated in an MSE in a clinical setting and potentially affect clinical care outcomes.

Method

We aimed to answer the following two research questions:
1. What are the within-session effects of MSEs on people with IDD?
2. What is the clinical utility of MSEs for people with IDD?

Because of the nature of the research questions and the high variability in the design of included studies, we did not
perform a meta-analysis. Literature for this review was identified using the Summon search tool and Google Scholar.
Summon is a web-scale discovery service that simultaneously searches multiple academic databases and library
content. Additional literature was identified by mining bibliographies of articles that met the inclusion criteria and
following “cited by” links on Google Scholar. The first author performed an initial search in February 2018 and an
updated search in August 2018. Literature from January 1, 2000, to August 1, 2018, was included in this review. The
following terms were used to search the title fields of potential studies: Snoezelen, multisensory room, multisensory
environment, multisensory therapy, and sensory adapted environment. Because of the varied terminology used to refer
to IDD (e.g., profound multiple disabilities, learning disabilities, mental retardation), as well as the many diagnoses
meeting the criteria for developmental disability, we used no IDD-specific search terms.
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To meet the inclusion criteria for this review, studies had to be published in English in a peer-reviewed academic
journal and report within-session effects of an MSE on people with IDD. Studies met the IDD inclusion criteria if they
stated in some form that participants had intellectual disabilities or a diagnosis that fit the National Institutes of Health’s
(2010) definition of developmental disability: “a severe, long term disability that can affect cognitive ability, physical
functioning, or both. These disabilities appear before age 22 and are likely to be life-long” (p. 1). Snoezelen is a term that
is commonly used to refer to MSEs in the literature; however, it is the brand name of a specific manufacturer of
multisensory equipment and is not the focus of this review. Studies met the criteria of using an MSE intervention if the
environment was modified to provide gentle stimulation of multiple sensory systems, regardless of whether the
equipment used to do so was manufactured by Snoezelen.

In addition, although there are no standard requirements for the composition of an MSE, we did not consider studies
that used a single piece of equipment as having used an MSE intervention and excluded them from the review. Studies
involving participants of all ages were included. Studies were excluded if they did not include participants with IDD, did
not use an MSE intervention, or did not report within-session effects of the intervention on the participants with IDD. For
example, several studies reported on behaviorimmediately after or between MSE sessions and were excluded from this
review. Studies targeting people with cognitive impairments acquired in adulthood such as dementia and traumatic
brain injury were also excluded, as were review articles and studies that did not systematically collect data (e.g.,
anecdotal data).

Articles were reviewed for inclusion in a stepwise fashion. First, all articles not published in English or in a peer-
reviewed journal were removed. Second, the first and second authors (Breslin and Guerra) independently screened the
abstracts of the remaining articles. Those that appeared to meet the inclusion criteria were reviewed in full. Third, the
reviewers met and discussed their individual evaluations, and consensus was reached on all items. Articles identified in
the search process for which full text was not available online were retrieved by interlibrary request from a local public
university. Each included study was independently assessed by two reviewers and assigned to a level of evidence
category. These categories are outlined in the American Occupational Therapy Association’s (2015) Guidelines for
Systematic Reviews:

Level I: systematic reviews, meta-analyses, randomized controlled trials (RCTs)

Level II: two-group, nonrandomized studies (e.g., cohort, case—control)

Level llI: one-group, nonrandomized (e.g., before and after, pretest—posttest)

Level IV: descriptive studies that include analysis of outcomes (single-subject, case series)

Level V: case reports and expert opinion that include narrative literature reviews and consensus statements.

Results

The initial search yielded 373 publications. After the removal of non-English (n = 16), non-peer-reviewed (n = 76), and
duplicate (n = 129) publications, 152 abstracts were reviewed against the full inclusion criteria. Only 13 studies met the
inclusion criteria for this review (Figure 1).

Sample sizes ranged from 2 to 50 participants. Outcomes measured included maladaptive behaviors (e.g., ag-
gression, stereotypy, self-injury; n = 6), positive behavior (e.g., communication, focus, engagement, cooperation; n = 8),
distress and discomfort (n = 4), activity and alertness states (n = 2), and cost of care (n = 1). Many studies reported both
within- and postsession effects of MSE intervention, but we consider only within-session effects in this review. Several
studies reported on multiple outcomes and are discussed in more than one section of the Results. Six studies targeted
adults with IDD, and 7 targeted children and adolescents with IDD. Studies primarily targeted participants with severe
to profound IDD (n = 11). Three studies included participants with mild and moderate IDD, but none exclusively
examined this population.
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Figure 1. Flow diagram for studies included in the systematic review.
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Figure format from “Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement,” by D. Moher, A. Liberati,
J. Tetzlaff, and D. G. Altman; PRISMA Group, 2009, PLoS Medicine, 6, €1000097. https://doi.org/10.1371/journal.pmed.1000097

The MSE elements used across studies were similar. Music, slow-moving visual projections, bubble tubes, vibrating
elements, and aromatic oils were the most commonly included items. Studies that took place in a residential setting
tended to use olfactory stimulation more frequently than those that took place in a clinical setting, and deep-pressure
stimulation was used only in clinical settings. See Table 1 at the end of this article for a brief overview of included

studies.

Maladaptive Behaviors

Six studies assessed the effect of MSEs on maladaptive behaviors (e.g., aggression, self-injury, stereotypy). All studies
examining maladaptive behaviors used behavioral observations and targeted participants with severe to profound IDD.
Five studies—1 with Level | evidence (Singh et al., 2004), 2 with Level Il evidence (Fava & Strauss, 2010; Lindsay

et al., 2001), and 2 with Level IV evidence (Cuvo et al., 2001; Hill et al., 2012)—took place in residential facilities and
compared frequencies of maladaptive behaviors in MSE conditions with other therapies or leisure activities in ado-
lescents and adults. One Level lll study (Thompson, 2011) compared self-injurious behavior of children in regular
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classroom and MSE conditions. All studies used a permanent MSE space at the facility (see Table 1 for characteristics
of the MSE) and reported reduced frequency of maladaptive behaviors in MSE conditions.

Positive Behaviors

Nine studies reported on the effects of MSEs on a range of positive behaviors. Two studies with Level | evidence
reported increased cooperation among children during dental examination and treatment when multisensory equipment
was used in the examination room compared with the regular dental environment (Cermak et al., 2015; Shapiro,
Melmed et al., 2009). Four studies, 1 with Level Il evidence (Fava & Strauss, 2010), 1 with Level lll evidence (Vlaskamp
etal., 2003), and 2 with Level IV evidence (Cuvo et al., 2001; Hill et al., 2012), used behavioral observations to compare
levels of engagement and prosocial behaviors in MSEs with those in living rooms among adolescents and adults with
severe and profound IDD at residential facilities. Three of these studies found more positive behaviors during MSE
sessions, although only 1 study with Level IV evidence (Hill et al., 2012) controlled for the level of attention participants
received in each condition. The fourth study did not find marked differences between MSE and normal living conditions
but did see an increase in interaction with materials in the MSE condition (Vlaskamp et al., 2003). One Level Il study
found increased focus and engagement among children while in an MSE room compared with their regular classroom
setting (Thompson, 2011). The authors of a study with Level IV evidence delivered MSE therapy at children’s bedside
in a pediatric hospital and observed significantly more positive behaviors during MSE therapy than when participants
watched a preferred TV program (Koller et al., 2018). The remaining study with Level |l evidence found that MSE therapy
increased positive communication behaviors among adults with severe IDD to a greater extent than hand massage
and active therapy, but to a lesser extent than relaxation therapy (Lindsay et al., 2001).

Distress and Discomfort

All 4 studies examining the effect of MSEs on distress and discomfort were conducted in dental offices and compared
routine dental care in a regular dental environment with the same care performed in an environment that had been
modified to include multisensory equipment. Three studies with Level | evidence used a combination of behavioral
observations and electrodermal activity measures to determine children’s discomfort during care and found decreased
physiological distress and decreased duration and magnitude of distress behaviors (Cermak et al., 2015; Shapiro,
Melmed et al., 2009; Shapiro, Sgan-Cohen et al., 2009). Two of these studies targeted children with moderate to
severe IDD, and 1 targeted children with ASD (Cermak et al., 2015). One of these studies also reported reductions in
self-reported pain in the MSE environment, but only half of the participants with ASD completed the ratings (Cermak
etal., 2015). The fourth study likewise compared dental care in regular and MSE environments but targeted adults with
mild to profound IDD (Potter et al., 2018). This Level lll study used behavioral observations and found reductions in the
frequency and duration of distressed behaviors in the MSE condition.

Activity and Alertness States

Two studies used behavioral observations to examine the effect of MSEs on activity and alertness states in people with
severe IDD. One study with Level IV evidence took place in a pediatric nursing facility and found no change in behavior
state among children in an MSE compared with their regular classroom environment (Tunson & Candler, 2010). The
second study had Level Ill evidence and likewise reported similar levels of activity between living rooms and MSE
rooms among adults at residential facilities (Vlaskamp et al., 2003).

Cost of Care
Only Cermak et al. (2015) provided cost-of-care comparisons between MSE and control conditions. This Level | study

used length of dental cleaning and the number of hands required to restrain children during examination and cleaning to
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estimate cost of care and reported mixed results. Fewer hands were required to restrain children with ASD in the MSE
dental environment, but the time required to complete the procedures increased. The authors suggested that the
increased time may have indicated a more thorough cleaning.

Discussion

The current literature on the within-session effects of MSEs has reported a range of positive outcomes for people with
IDD and emphasizes reduced distress, discomfort, and maladaptive behavior and increased engagement. These
results support our hypothesis that people who experience sensory sensitivities and anxiety may benefit from MSEs in
clinical settings. The research included in our review did not examine the mechanism of MSE effects. Multisensory
stimulation may exhibit a calming effect on the central nervous system, as suggested by Poza et al. (2013), or it may
simply serve as an intriguing distraction from unpleasant feelings and stimuli.

A notable difference between the use of MSEs in residential and school settings versus clinical settings is the
opportunity for the person to move about, explore, and interact with the environment. In most studies set in residential
facilities, MSE sessions were self-directed, and participants were free to choose equipment that suited their pref-
erences. In clinical interventions, participants either were required to remain stationary for a procedure or were unable
to move because of physical limitations. In either case, participants in clinical settings tended to be passive recipients of
the sensory elements.

A benefit to the stationary nature of the clinical MSE is the ability to use weighted body-hugging wraps and weighted
aprons for deep-pressure stimulation. Some research has reported that deep-pressure stimulation promotes relaxation
in children and adults with IDD, suggesting that deep-pressure stimulation may serve an important function in a
clinically based MSE (Edelson et al., 1999; Reynolds et al., 2015). In contrast to other commonly used forms of restraint
and stabilization, the deep-pressure stimulation elements used in studies that met the inclusion criteria were well
received by both participants and parents.

Multisensory Environments in Dental Care

Research has consistently shown that people with IDD experience large disparities in oral health compared with the
general population (Anders & Davis, 2010; Anderson et al., 2013; Morgan et al., 2012). The resistive behaviors that can
accompany sensory sensitivities and anxiety have been identified as a significant barrier in providing dental care to this
population (Casamassimo et al., 2004). All 4 studies examining the use of MSEs in dental offices found that patients
with IDD and ASD displayed decreased anxious behaviors and decreased phasic electrodermal activity, indicating
greater relaxation during a standard dental exam and cleaning (Cermak et al., 2015; Shapiro, Melmed, et al., 2009;
Shapiro, Sgan-Cohen, et al., 2009; Potter et al., 2018). In addition, both studies that measured cooperation during care
reported greater cooperation in the MSE condition. Only 1 study (Cermak et al., 2015) measured the use of restraint and
reported a decreased requirement for physical restraint in the MSE condition. Cermak et al. (2015) also suggested that
the reduction in anxious and challenging behaviors may allow providers to complete more thorough examinations and
cleanings. Although the evidence is preliminary, the results of this review support the utility of MSEs during dental care
for patients with IDD who display anxious and challenging behaviors.

Several studies included in this review demonstrated the feasibility of implementing MSEs in dental practice.
Specialty multisensory equipment is often expensive, but Cermak et al. (2015) demonstrated large treatment effect
sizes for physiological distress and dentist-reported cooperation in children with ASD using only a CD player, projector,
and weighted body-hugging wrap. These results suggest that the abundance of specialty equipment that characterizes
the typical MSE may not be necessary to achieve the desired effect, making it less cost prohibitive to implement.
Moreover, 2 dental MSE studies saw similar decreases in physiological and behavioral anxiety in typically developing
children, indicating that MSE use in dental care may also be beneficial for the general population. In addition,
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implementing MSEs in clinical care would require minimal staff training. Adapting to working in the dim lighting of an
MSE was the only adjustment reported in clinically based MSE interventions and was achieved by dental providers
wearing headlamps that could be aimed directly into patients’ mouths.

Multisensory Environments in Medical Care

Little research exists on the use of MSEs in clinical care outside of dental practices. However, similar challenges to
providing care have been identified in both settings. Research has shown that children with IDD experience greater
anxiety related to medical examination and treatment than their peers who are developing typically, and increased
anxiety has been linked to uncooperative behaviors (Evans et al., 2005; Gillis et al., 2009; Pascolo et al., 2018). A
survey of nurses specializing in developmental disabilities by Tyler et al. (2010) identified lack of patient cooperation as
the number one barrier to patients with IDD receiving recommended screenings. It is possible that the calming effect
seen in dental MSEs could be replicated during routine medical care.

Limitations

Despite the overall positive reports on within-session effects of MSEs, we should note that these effects are not
necessarily universal for people with IDD. Fava and Strauss (2010) reported that multiple participants expressed a clear
dislike of the MSE. Thresholds for sensory stimulation can vary widely among people with IDD. Preference and
tolerance for sensory input should be assessed before exposing a person to an MSE, regardless of setting. Various
methods of preference assessment have been used with people with IDD (Virués-Ortega et al., 2014); however,
Vlaskamp et al. (2003) noted that instruments for these assessments have yet to be developed and validated. Future
research should include the development of sensory assessment tools that are feasible for use in clinical settings to
systematically address patients’ sensory needs.

The current evidence for within-session effects of MSEs for people with IDD is promising, but preliminary. All of the
studies included in this scoping review had small sample sizes, and few used adequate control conditions. Many studies
conducted in residential settings did not control for room size, the number of people present, and the level of interaction
with staff in MSE and control conditions. The majority of included studies relied exclusively on behavioral observations
to measure outcomes. Behavioral observation is a common method used in research with people with IDD with limited
communicative abilities (Hogg, Reeves, et al., 2001; Petry & Maes, 2006), but Koller et al. (2018) pointed out that
coding behavior in a population with poor motor control can be ambiguous (e.g., a spasm vs. an intentional behavior).
Moreover, coding behavior in MSE sessions precludes the possibility of blinding observers to study conditions, which
may have introduced bias to the results.

Researchers have largely focused on the severe to profound classifications of IDD, making it difficult to determine
the benefit of MSEs for people with a higher level of intellectual functioning. As shown in Figure 1, fewer than half of the
studies that used an MSE intervention included participants with IDD. The majority of studies targeted adults with
dementia; these studies were excluded. Of those studies that did include people with IDD, fewer than half examined
within-session effects, and fewer still were conducted in a clinical setting.

Implications for Occupational Therapy Practice and Research

Occupational therapy practitioners who work with people with IDD are familiar with their sensory needs and are aware
of many strategies available to assist with daily activities such as medical and dental appointments. The results of this
review support the use of MSEs as one such strategy occupational therapy practitioners may use in supporting their
clients with IDD. The results of this review have the following implications for occupational therapy practice and
research:
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Occupational therapy practitioners should work with clients and health care providers to identify and address
sensory elements that contribute to anxiety or maladaptive behaviors in clinical settings.

MSE interventions should be flexible and allow for customization of the sensory experience to suit each clients’
individual needs.

Future research should examine the use of MSEs in clinical settings beyond dental practice for children and adults
with a range of functional levels.

Conclusion

The results of this review provide preliminary support for the utility of MSEs in reducing anxiety and challenging
behaviors during clinical care for people with IDD. There is not yet enough evidence to recommend the widespread
adoption of MSEs in clinical settings. However, the results show promise and warrant further investigation. Future
research should expand on the work done in dental settings to examine the utility of MSEs in other areas of medical
practice.
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