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Abstract 

This project is an exploration of how the built environment can be designed to 

support the diverse sensory needs of individuals with Autism Spectrum Disorder (ASD). It 

focuses specifically on the medical waiting room context through a case study of the “The 

Quiet Room” at The Children’s Hospital of Philadelphia (CHOP) (FIGURE A). This 

room, located in the Department of Child and Adolescent Psychiatry and Behavioral 

Sciences, is an alternative to the typical waiting room for children ages six through eighteen 

with ASD. The Quiet Room is intended to help these patients deescalate from hyper-aroused 

states or prevent them from reaching hyper-aroused states prior to their healthcare visit.  

This research is built upon the belief that many of the socially maladaptive behaviors 

exhibited by individuals with ASD are a response to sensory instability, and it outlines the 

sensory differences in ASD in each domain: vision, audition, somatosensory, gustation, 

olfaction, proprioception, and vestibular. As this thesis is being submitted to the Department 

of Visual Studies at the University of Pennsylvania, discussion of the visual domain will be 

most in depth. Based this case study of the Quiet Room, I propose a system designed to 

precisely address the sensory differences in ASD as they relate to the built environment. This 

proposal is an app that customizes the Quiet Room – renamed the Calming Room – based 

on children’s unique sensory profiles. The aim of this project is to illustrate the concept of a 

dynamic room and to encourage any neurotypical readers/viewers to better understand the 

sensory needs in ASD and their behavioral implications. This paper is one portion of the 

complete thesis, which also includes a gallery installation that demonstrates Quiet Room 

redesign proposal. 
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Part I: Background Research 

 

Sensory Differences in Autism Spectrum Disorder 

Autism Spectrum Disorder (ASD) is a pervasive developmental disorder with core 

deficits in socialization, communication, and behavior (American Psychiatric Association 

2013). Originally divided into autistic disorder, Asperger Syndrome, childhood disintegrative 

disorder, and pervasive developmental disorder not-otherwise-specified, it was recently 

classified as single umbrella disorder in the Diagnostic and Statistical Manual of Mental 

Disorders, Fifth Edition) (DSM-5) (2013). Another major change in the DSM-5 classification 

of ASD was “the introduction of ‘sensory symptoms’, for example, hyper- or hypo reactivity 

to sensory input; unusual interest in the sensory environment; adverse response to specific 

sounds or textures; apparent indifference to pain/heat/cold; excessive smelling or touching 

objects; and fascination with lights or spinning objects” (Bogdashina 2016). This major 

diagnostic addition clarifies that sensory differences are core to ASD and suggests that they 

are at the root of behavior. As autism parent and activist Jim Sinclair said at the International 

Conference on Autism in 1993, “Autism is a way of being. It is pervasive; it colors every 

experience, every sensation, perception, thought, emotion, and encounter, every aspect of 

existence” (Sinclair 1993).  

The following overview of sensory differences draws primarily on Olga Bogdashina’s 

Sensory Perceptual Issues in Autism and Asperger Syndrome: Difference Sensory Experiences – 

Different Perceptual Worlds. This book, published in 2016, is the second edition of the 

original 2003 book and relies on personal accounts of the subjective sensory experiences of 
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people with ASD. Bogdashina presents the sensory experiences of people with ASD as 

“differences” and “superabilities” rather than “deficits” and “dysfunctions,” saying “in 

autism, the so-called bizarre reactions to sensory stimuli (‘sensorisms’) are normal as they are 

caused by different sensory perceptions.” Using anecdotes from scholars with ASD such as 

Temple Grandin and Donna Willimas, she argues that “stereotyped behaviours are their 

[people with ASD’s] compensatory strategies to regulate their sensory systems,” not 

necessarily strategies for communication as they are often perceived. As Temple Grandin 

wrote, “so many professionals and nonprofessionals have ignored sensory issues because some 

people just can’t imagine that an alternate sensory reality exists” (Bogdashina 2016). In ASD, 

sensory differences are characterized by hypo- and hypersensitivity to stimuli. An individual 

can exhibit both hyper- and hyposensitivities within and across sensory domains, and can 

have variations in sensitivity levels on any given day. The following sections discuss these 

sensory realities and their relation to the built environment. 

Visual Perception 

A key feature of visual perception in ASD is extreme emphasis on detail (Milne and 

Griffiths 2007) that results from hypervision, or vision that is atypically acute (Bogdashina 

2016). As Grandin said in her 2010 TED Talk, “I think in pictures, I don’t think in 

language…the autism mind attends to details instead of whole gestalts” (Grandin 2010). In 

other words, for those individuals with ASD who have a hypersensitivity to visual input, 

there is no hierarchy of visual structure; components of space are perceived as individual 

entities rather than as parts of a whole. Research led by Simon Baron-Cohen, Director of the 

Autism Research Center at the University of Cambridge, shows that people with ASD “show 
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superior performance on visual search tasks in which they are required to identify a target 

stimulus, such as a red letter X from an array of distractors” and “can detect a target figure 

embedded within a more complex figure more rapidly than typically developing matched 

controls” (Baron-Cohen et al. 1998). To use Bogdashina’s language, this is one example of 

superability exhibited by people with ASD.  

 Another characteristic of the visual system for many individuals with autism is “literal 

perception” (Bogdashina 2016). People with ASD are generally not tricked by optical 

illusions and tend to take visual input at face value (2016). It is for this reason that the 

ADOS (Autism Diagnostic Observation Schedule), one of the most common tools for 

screening of ASD, includes a “Make-Believe Play” section. In ADOS-2 Module 3, one of the 

questions the examiner must consider is: “To what extent does the participant produce 

imaginative sequences of actions that involve using materials beyond their most obvious 

intention?” (Lord et al. 2012). Here lies the paradox of creativity in ASD. On the one hand, 

spinning the wheels of a toy car – a common behavior among children with ASD – is a rigid 

and repetitive behavior, but on the author hand, it is indeed a usage of material beyond its 

most obvious intention. However, this is not a “sequence of actions” but rather a display of 

“repetitive or sensory interests in the materials” (2012). Regardless, the conflation between 

being literal and being unimaginative is perhaps one that contributes to a normative bias that 

separates people with ASD from people without ASD. It is through language and 

interpretation of difference that we can either promote or combat the “pervasive, indeed 

near-ubiquitous, proclivity for deficit-centrism that has historically dominated discourses on 

autism” (Bakan 2015). 
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In contrast to hypervision, hypovision can also characterize the sensory systems of 

people with ASD. In hypovision, “Even bright lights are not ‘bright enough’… individuals 

are attracted to lights, and may stare at a bright light bulb or at the sun for a long time. They 

are fascinated with reflections and bright coloured objects” (Bogdashina 2016). These 

individuals are sensory seeking in the visual domain. 

In the medical waiting room context, sources of visual input such as decorations, 

artwork, posters, and bright fluorescent lights may be over stimulating for those with hyper 

vision (Giarelli and Fisher 2016). For individuals with hypovision, additional sources of 

visual stimuli in the waiting room may be necessary to stabilize the sensory system. The 

spectrum of hypo- and hypervision demands a dynamic environment that can adjust 

depending on the sensitivities of its users.  

Auditory Perception 

As with visual perception, auditory perception is characterized by both hyper- and 

hyposensitivity. In hyperhearing, an individual may hear “inaudible” sounds or experience 

extreme amplification of sound (Bogdashina 2016). Related to hyperhearing is “auditory 

gestalt perception,” which is analogous to the emphasis on details as opposed to overall 

gestalt in visual perception. “People with auditory gestalt perception,” Bogdashina writes, 

“have great difficulty concentrating on one auditory stimulus… Their ears seem to pick up 

all sounds with equal intensity” (2016). For example, an individual in a restaurant may hear 

a conversation across the room as clearly as the conversation being held at his or her own 

table. Hyperauditory people will often “make repetitive noises to block out disturbing 

sounds” (2016). These behaviors are adaptive in terms of coping with a given environment, 
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but maladaptive in terms of fitting societal expectations. Hyperhearing is the static variable, 

and adjustable factors are the environment, societal expectations, and sensory regulatory 

behaviors.  

On the other end of the auditory spectrum is hypohearing, in which people “seek 

sounds” (i.e. lean against electrical equipment) or “create sounds themselves to stimulate 

their hearing” (Bogdashina 2016). The consistency between hyperhearing and hypohearing 

in autism is the low hierarchy of sounds; whether or not an individual’s sense of sound is 

amplified or quieted, it is difficult for people with ASD to hear one sound over another.  

In the healthcare environment, “patients, staff, equipment, paging systems, 

telephones, and even music or TV programs” are all potentially overwhelming sources of 

noise for patients who are hypersensitive to sound (Giarelli and Fisher 2016). For patients 

who are hyposensitive, the healthcare environment may not provide enough sound, or may 

not be providing the particular kinds of sounds that help calm an individual.  

Tactile Perception 

 Hypertactility is one of the major roots of behaviors that can isolate individuals with 

ASD from the neurotypical population. This amplified sense of touch can cause “autistic 

children to pull away when people try to hug them” (Bogdashina 2016). Temple Grandin 

cites hypertactility as one reason for the “lack of empathy” in autism, as it “prevents an 

autistic child from receiving the comforting tactile stimulation from being hugged” (2016). 

Other manifestations of hypertactility include refusal to wear certain clothing or interact 

with certain textures; “even the slightest touch [from an undesirable material or from a 

person] can cause them to have a panic attack” (2016). Many individuals with ASD have a 
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strong emotional response to sensory input. This can mean that tactile sensory instability or 

unpleasant tactile sensory input can cause extreme anxiety, and can also mean that 

interactions with certain materials can cause extreme elation.  

 Hypotactility is another possible characteristic of the sensory system in ASD. People 

with under-sensitivity to touch “seem not to feel pain, or hot or cold temperatures… They 

are prone to self-injuries and may bite their hand or bang their head against the wall, just to 

feel they are alive (Bogdashina 2016). Both hyper and hypotactile individuals may seek 

specific textures and touch them repetitively to sooth their sensory system. 

 In the healthcare setting, “touch and texture sensations from material covering chairs 

and examination tables, latex gloves, hospital gowns, bed sheets, as well as medical staff 

touching the patient” may cause moderate to severe discomfort for patients who are 

hypersensitive to touch (Giarelli and Fisher 2016). 

Olfactory and Gustatory Perception 

 Olfactory perception (sense of smell) and gustatory perception (sense of taste) are 

closely intertwined, with gustation being largely dependent upon olfaction. Individuals with 

hypersmell may have low to zero tolerance for smells of people and objects in their 

environment; they may “run from a smell, move away from people, and insist on wearing the 

same clothes all the time” (Bogdashina 2016). Both hypersmell and hypertaste have been 

compared to allergies with regards to severity (2016). Individuals with hypertaste may be 

picky eaters and experience nausea in response to undesirable tastes. 

 Hypotaste and hyposmell have nearly identical manifestations. They can cause 

individuals to seek out taste and smell experiences, and these can include chewing, smelling, 
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and licking inappropriate objects (i.e. grass, play-dough, feces) as well as regurgitation 

(Bogdashina 2016).  

With regards to the healthcare environment, olfactory stimuli such as “disinfectant 

and cleaning supplies… body odor, perfume, colognes, smoke or even smells of food” and 

gustatory stimuli such as liquid medication can induce sensory stability and anxiety in 

individuals who are hypersensitive to taste and smell (Giarelli and Fisher 2016). For 

hyposensitive individuals, addition of certain kinds of smells and tastes to the healthcare 

environment may help a patient achieve or maintain calm.   

Proprioceptive Perception 

Proprioception, or the kinesthetic sense, is the awareness of and control over one’s 

body, particularly in the relation of body parts to one another (Bogdashina 2016). People 

with ASD generally have hypo-proprioception, meaning a lack of awareness of one’s body 

position in space. Manifestations of these proprioceptive differences can include poor fine 

and gross motor skills, difficulty with movement activities (i.e. sports, dance, riding a 

bicycle), and lack of awareness of bodily sensations such as hunger (2016). Hypo-

proprioception causes low muscle tone, meaning individuals have odd body posturing and 

appear floppy. People with low proprioceptive sense tend to feel stabilized by having external 

pressure placed on their bodies. Comfort objects such as weighted blankets and weightd 

clothing can help people who are hypo proprioceptive feel more centered and grounded in 

their physical environment. 
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Vestibular Perception 

 The vestibular system “refers to structures within the inner ear that detect movement 

and changes in the position of the head” (Bogdashina 2016). Experientially, vestibular 

perception is the sense of balance. Bogdashina writes, “Vestibular hypersensitivity is reflected 

in a low tolerance for any activity that involves movement or a quick change in the position 

of the body” (2016). Vestibular hypersensitivity can manifest in fear of heights, hesitation 

going up and down steps, resistance to head movement, difficulty changing direction or 

walking on uneven surfaces, difficulty with sports, and fear of feet leaving the ground (2016). 

For people with vestibular hypersensitivity, “changes in head movement may cause fear, 

anxiety, distress, or even nausea” (Giarelli and Fisher 2016). Specifically in the healthcare 

environment, being placed in a chair that reclines or being asked to lie down on an 

examination table can cause extreme sensory discomfort (2016).  

 People with vestibular hyposensitivity seek out movement activities. Children may 

spin themselves around or go on swings in order to “normalize perception,” and they can 

conduct these kinds of activities without experiencing dizziness (Bogdashina 2016). 

Vestibular hyposensitivity also accounts for self-stimulating behaviors like rocking band-and-

forth or moving about in circles (2016). In the built environment, swings, rocking chairs, 

and bouncy exercise balls can help regulate sensory instability.    

A Case for Neurodiversity 

 Neurodiversity is a way of thinking that is crucial to this research. Pure proponents 

of neurodiversity “promote a positive understanding of autism, oppose those who advocate 

for a cure, resist the appropriation of their voices by sympathizers and nonautistics, and 
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struggle for a collective sense of identity” (Bumiller 2018). Advocates of neurodiversity are 

people who believe that rather than being “cured” or “normalized,” people with ASD should 

be integrated into society (Silberman 2015). Because of the vast range of manifestations of 

ASD, opposition and support of the search for a cure are complex, controversial positions. 

An opinion published by the National Council of Teachers of English says, “Although we 

can’t cure normativity (just as we don’t want to cure autism), we are hopeful [for]…less 

surety about normalcy, the wisdom of diagnosing others, or the desire to limit the spectrum 

of cognitive difference in any classroom” (Lewiecki-Wilson et al. 2008). Another view by 

Stephen M. Camarata, author of Lessons from Autism: Charlatans, False Causes, and 

Questionable Cures, says that “growing knowledge and experience have made autism more 

treatable than in the past, and provide reason to hope that more progress will lead to still 

more effective treatments and – we can only hope – a cure” (Camarata 2014). While these 

writings present different opinions on the search for a cure, they present similar ideologies in 

terms of normalizing ASD.  

The sensory differences outlined in previous section explain how the “self-stimulatory 

behaviours … can be viewed as involuntary strategies the child has acquired to cope with 

‘unwelcome stimulation’ (hypersensitivity) or lack of it (hyposensitivity)” (Bogdashina 

2016). In each of the seven senses, the self-soothing behaviors that neutralize sensory stimuli 

tend to be contradictory to social norms. These behaviors are compelling examples of how 

the major deficits in autism – socialization, behavior, and communication – are closely 

intertwined and can be largely attributed to sensory differences.  
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ASD-Friendly Design as an Emerging Discipline 

 Research on ASD-friendly environments has largely come to the fore in the last 

decade. One Masters student of Urban and Regional Planning at the University of California 

at Irvine wrote, “concern regarding the interaction between individuals with autism 

spectrum disorder (ASD) and the built environment has arisen among numerous scholars as 

well as architectural practitioners… ASD-friendly design theory is an emerging perspective in 

the earlier stages of development as a field of inquiry” (Grancich 2014).  In a more recent 

example, architecture and design journalist Nate Berg wrote, “Researchers are exploring how 

design… can adapt to the hypersensitivities of children on the autism spectrum,” in his 

article about the cognitive and psychological impact of architecture (Berg 2016). Research on 

ASD-friendly design has generally focused on the classroom environment, public spaces, and 

commercial environments.  

In “Exploring the Impact of the Design of the Physical Classroom Environment on 

Young Children with Autism Spectrum Disorder (ASD)” Caren S. Martin addresses the 

disconnect between educators of children with ASD and the professionals who design the 

classroom environment (Martin 2016). She urges the design and education communities to 

work more collaboratively with an evidence-based approach to building learning spaces for 

children with ASD, both in mainstreamed and in special education classrooms (2016). One 

of the most salient arguments Martin makes in her article is that “the design of the classroom 

must not only accommodate, but also support children with ASD who experience sensory 

influences so deeply and immediately” (2016). In other words, the environment should not 

just be built to prevent children with ASD from escalating to a hyper aroused state, but it 
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should be intentionally designed to maximize the learning potential of these students 

through sensory support. Beyond the classroom environment, ASD-friendly design has 

emerged in public and commercial spaces such as shopping centers, movie theaters, and 

airports.   

This project is driven in part by the fact that inadequate attention has been paid to 

the medical context as a site for ASD-friendly design. In “The Impact of the Sensory 

Environment on Care,” the fourth chapter of Integrated Health Care for People with Autism 

Spectrum Disorder, Ellen Giarelli and Kathleen Fisher of Drexel University note that “… 

surprisingly little research has been conducted examining the impact of the sensory 

environment on the function, behavioral distress and physiological anxiety of people with 

ASD in a healthcare setting” (Giarelli and Fisher 2016). The majority of the research is 

specific to the dental context (2016), and more environmental design innovation is necessary 

to create inclusive and effective healthcare environments for people with ASD.  

Multisensory Environment and Meditation Room Observation 

On February 6, 2017, I visited two rooms in the new Medical Behavioral Unit at the 

Children’s Hospital of Philadelphia, the Sensory Room (Room 469) and the Meditation 

Room (Room 435). The Sensory Room (FIGURE B) was a typical example of a 

Multisensory Environment (MSE), which is a “room with equipment designed to stimulate 

or calm the senses using different sensory modalities” (Giarelli and Fisher 2016). These 

rooms vary in their design and can be purchased as packages by companies like TFH, 

Experia, and Snoezelen. In general, MSE packages include visual wall projections, color-

changing room lights, color-changing bubble tubes, fiber optic strands, textured walls, and 
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rocking chairs. The Sensory Room at the Medical Behavioral Unit, made by Snoezelen, 

includes all of these components. MSEs like this are an effective means of stimulation for 

sensory seeking individuals. For individuals with extreme sensitivities, however, these rooms 

may be over stimulating. Additionally, the only easily customizable feature of MSEs is the 

light color. TFH, a special needs toy and environment company, released an app that allows 

the user to control the room color via iPad. As will be discussed in the next section, my 

proposal adopts this idea of a central control system and expands it to multiple room 

elements. 

 The Meditation Room (FIGURE C) at the Medical Behavioral Unit contains 

minimal stimuli. It is a small, walk-in closet sized room with purple floor tile and purple 

walls. This room, which in essence is the opposite of the Sensory Room, has minimal to zero 

distractions. The cold tile floors and confined space may be unsettling for certain individuals 

while soothing for others. The Meditation Room may be useful for individuals who benefit 

from reduced stimuli in the built environment.   

 

Part II: Case Study of “The Quiet Room” 

 

The Quiet Room 

 This project applies research on sensory differences in ASD to a specific room in the 

Department of Child and Adolescent Psychiatry and Behavioral Science in the Children’s 

Hospital of Philadelphia, “The Quiet Room.” This room is an alternative to the typical 

waiting room (FIGURE D), which has fluorescent lighting, a large seating area, a computer 
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area, a table with four iPads, and various wall decorations. Giarella and Fisher stress “the 

importance of the environment not only of the healthcare office, but of the waiting room,” 

as this potentially overwhelming space sets the tone prior to the healthcare visit (Giarelli and 

Fisher 2016). The Department of Child and Adolescent Psychiatry and Behavioral Science 

has recognized the significance of the waiting room for patients with sensory sensitivities, as 

evidenced by interventions in the space such as sheer blue fabric over the bright fluorescent 

lights (FIGURE E). Additionally, the very existence of the Quiet Room within the 

department demonstrates a commitment to providing alternative environments for children 

with sensory differences. 

The Quiet Room is located beyond the waiting room with the clinical offices. The 

room is 140 inches wide and 133.25 inches deep with a ceiling height of 101.25 inches 

(FIGURE F). All four walls are white, and the ceiling is made up of panels and fluorescent 

light beams. The Quiet Room contains a sand colored rubber couch that seats two people, 

and its floor is a dark brown carpet. My initial reaction to the room was negative, as the 

harsh fluorescent lighting and white walls did not feel calming to me, and the beige couch 

seemed like a default piece of furniture rather than an intentional design choice. After further 

research, however, I found that Moduform, a company that specializes in furniture for 

intensive use environments, produced this couch. The couch is made of high-density 

urethane foam so that it is washable, seamless, and too heavy to be picked up and thrown by 

a patient in a hyper-aroused state. This couch (product number 520-10-700) is 185 pounds, 

fifty-four inches long, thirty inches deep, and thirty inches tall.  
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The people who interact with the Quiet Room are the nurses who escort patients 

from the typical waiting room, the caregivers of the patients (parents, guardians, therapists, 

etc.), and the children with ASD for whom the room is designed. Before beginning my 

redesign proposal, I sought feedback from the nurses and caregivers to gauge their level 

satisfaction with the existing space and solicit feedback. One error that I made in this process 

was not surveying the children with ASD themselves whose feelings about the Quiet Room 

are the ones that matter most in this project.  

Survey Questions and Results 

 In the scope of this thesis I was able to conduct a modest survey of one parent, one 

therapist, and two nurses of patients who use the Quiet Room. In the parent/therapist 

survey, I asked: 

1. What, in your opinion, is the purpose of the Quiet Room?  

2. Has the Quiet Room been helpful for your child/client?  

3. What, if anything, would you like to see changed about the Quiet Room?  

4. How satisfied are you with the Quiet Room? (Completely dissatisfied, Somewhat 

dissatisfied, Somewhat satisfied, Completely satisfied)  

The parent said that the Quiet Room was “for sensory children” and the therapist defined its 

purpose as “to keep [the] patient calm and to have a good experience at the doctor’s office.” 

For people with ASD, going to the doctor’s office has the potential to be a highly anxiety-

inducing experience. Many people with ASD rely on routines and schedules to maintain 

calm, and visits to the doctor’s office can disrupt these systems. Additionally, “families and 

caregivers for individuals with ASD, as well as those with ASD, may avoid or minimize 
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access to health care due to the intense behavioral and emotional responses related to the 

sensory environment and the elevated anxiety that occurs in these settings,” (Giarelli and 

Fisher 2016). In other words, the anticipation of the medical environment can be enough to 

overwhelm people with ASD and their caregivers. These are some of the reasons why 

children with ASD are more fearful of medical procedures than neurotypical peers of the 

same developmental age (2016). According to the therapist who filled out my survey, one 

purpose of the Quiet Room is to alleviate some of this fear.  

  Both the parent and the therapist indicated that the Quiet Room has been helpful for 

their child/client. In terms of altering the room, the parent suggested soft furniture, music, a 

“scent area,” and “light area” while the therapist suggested stuffed animals and movable 

Velcro pictures on the wall. The parent reported being somewhat dissatisfied with the room 

while the therapist was completely satisfied. In the nurse survey, I asked: 

1. What, in your opinion, is the purpose of the Quiet Room?  

2. What kinds of patients use the Quiet Room?  

3. How do patients respond when they are asked to go to the Quiet Room?  

4. What, if anything, would you like to see changed about the Quiet Room?  

5. How satisfied are you with the Quiet Room? (Completely dissatisfied, Somewhat 

dissatisfied, Somewhat satisfied, Completely satisfied)  

Both nurses described the Quiet Room’s purpose as twofold: helping patients de-escalate or 

preventing calm patients from escalating. One nurse described the patients who use the 

Quiet Room as “children who we know are sensitive to certain stimuli” and the other said 

the room is “predominately utilized by the autism population prior to escalating to decrease 
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stimuli.” Each nurse also listed a secondary description of patients who use the room, one 

being “patients with suicidal ideation who are being transported via EMS [emergency 

medical services]” and another being “aggressive, sad and/or angry patients.” In terms of 

feedback on the design of Quiet Room, one nurse liked that the current environment is a 

“safe room” with a window on the door, but disliked there are “no distractions” and that the 

room is “boring.” The other nurse suggested the installation of a dimming mechanism. Both 

nurses reported being somewhat satisfied with the Quiet Room. 

In my personal observation of the room, I noticed that a significant amount of 

responsibility is placed on the caregiver to soothe the child. The Quiet Room is helpful in 

this process in that it an isolated space, but not helpful in that it does not provide the 

caregiver with any tools. For example, I watched one teenage boy enter the room in a hyper-

aroused state, and his father used Pringles chips to help him calm down. Based on my 

observation, I wondered what better tools and services could be provided to improve 

experiences in the Quiet Room for both the patient and the caregiver.  

 Despite the small sample size of my survey, I was able to gain various important 

insights that propelled the room redesign proposal. The responses indicated a need for a 

room that can support both hypo and hypersensitivities; on one hand, the nurses stated that 

the purpose of the room was to decrease stimuli for sensitive patients, but on the other, the 

parent and therapist suggested the addition of various stimuli the room. These stimuli were 

directly related to sensory domains (“soft furniture” points to tactility, “music” points to 

audition, “scent area” to olfaction, and “light area” to vision). The surveys suggest that the 

Quiet Room should be able both to increase and decrease stimuli to successfully calm the 
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range of patients it serves. Using analysis of this survey, research into the sensory differences 

in ASD, and a framework of neurodiversity and ASD-friendly design I created a proposal for 

a redesign of the room. This proposal is meant to be a way of conceptualizing a room that 

adapts to unique sensory profiles rather than a perfect and immediately implementable 

system. If actualized, this proposal would need to undergo testing and modifications.  

Redesign Proposal 

 My first recommendation is that the Quiet Room be renamed the Calming Room, as 

absence of noise is not soothing for hypoauditory patients. The word “calming” as opposed 

to quiet” more accurately describes the room’s purpose. 

In addition to this change in semantics, I propose an app that uses smart home 

technology to customize elements of the room based on children’s unique sensory profiles. 

The customizable components I introduce in the initial app mockup are: light color(s), light 

color transition speed, brightness, sound, volume, projection, comfort object, scent, 

temperature, and seating. These elements were selected to precisely address the hypo and 

hypersensitivities in each sensory domain. The options within these room categories were 

curated under the guidance of my co thesis advisor, Dr. Margaret Souders, who specializes in 

assessment and treatment of ASD in her clinical practice at CHOP. As Giarelli and Fisher 

write, “…healthcare professionals, individuals with ASD, and/or their caregivers can utilize 

individual components of the MSE or simple sensory strategies in order to improve care. 

Ideally, these adaptations would be selected based on the patient’s specific sensory 

difficulties. Parents and healthcare providers have both reported the importance and success 

of individualized environmental modifications for children with ASD…” (Giarelli and Fisher 
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2016). With these ten customizable room elements, the built environment would be able to 

constantly adapt to the child inside, rather than the other way around. In practice, the child 

with ASD and/or their caregiver would have a consultation with a healthcare professional 

and a discuss each of the following room settings: 

Light Color(s), Transition Speed, and Brightness 

 The user can select up to three of the following light colors: neutral, red, orange, yellow, 

green, teal, blue, and purple. If more than one color is selected, the user selects the light 

transition speed on a slider between one color per fifteen seconds and one color per second. 

Brightness is also selected on a slider between 0% and 100%.  

Sound and Volume 

The user can choose between the following sounds: white noise, nursery rhymes, trains, 

Disney music, nature, classical music, show tunes, and cartoons. The user also has the option 

to upload a song from Spotify, and volume is selected on a slider between 0% and 100%. 

Visual Projection 

The user can choose between the following visual projections: waterfall, kaleidoscope, 

dinosaurs, Disney movies, animals, cartoons, automobiles, or the solar system. The user also 

has the option of uploading a video from YouTube, and can choose whether or not the 

sound and visual projection are consistent.   

Comfort Object 

The user can choose between the following comfort objects: colorful tactile ball, 

Theraputty® (hand exercise material), giant vibrating turtle, lavender scented weighted 

blanket, pin art, and stretchy fabric bodysuit. The user can also bring a comfort object from 



	 22 

home. For this room setting, the objects would be manually brought into the room by a 

nurse or other staff member.  

Scent 

The user can choose between the following scents: lavender, honeysuckle, rose, cherry, 

vanilla, chocolate, and bubblegum. The scent would dissipate through a ventilation system to 

eliminate smell in the room for the next user.  

Temperature 

The user can select the temperature of the room on a slider between sixty-two and seventy-

four degrees Fahrenheit. Patients with higher levels of anxiety tend to have high body 

temperatures and can benefit from a cooler room environment.  

Seating 

This proposal recommends that the Children’s Hospital keep the Moduform couch in the 

Calming Room at all times for the following reasons: it is too heavy to constantly move in 

and out; it can provide seating for both caregivers and patients; it is a high quality, safe, and 

specialized piece of furniture. In addition to the Moduform couch, the user can select up to 

two of the following seating options: soft rocker, foam hug chair, bean bag chair, and 

standard reception chair. A nurse or other staff member would manually bring the additional 

furniture pieces into the room.    

Sample Configuration 

In the visual component of this thesis, I present animated renderings of possible room 

configurations for four real patients based on their sensory profiles and answers to the 

following questions: 
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What is your favorite color?  

What is your favorite thing to touch?  

What is your favorite thing to smell?  

What is your favorite thing to look at?  

What is your favorite thing to listen to?  

Three male children and one female child were surveyed, representing the biological gender 

ratio of people with ASD. One of these children, who will be referred to by the pseudonym 

Ricardo, will be discussed in order to illustrate how a Calming Room may be configured.  

Ricardo is an eight-year-old male who was adopted from Mexico. He loves the smell 

of chocolate and his favorite color is red. Ricardo likes listening to Disney music, looking at 

fans, touching hard rubber surfaces, rocking back-and-forth, playing with snow globes, and 

eating cookies. He has low muscle tone and is generally hypersensitive to sound, taste, and 

touch, while hyposensitive to visual stimuli. He has ASD, anxiety disorder, insomnia, and 

obesity. Based on this information, here is a room configuration (FIGURE G) that could be 

tested:   

Light Color: Red – Ricardo is hyposensitive to visual stimuli and his favorite color is red, so 

this setting is a logical first step in his room configuration.   

Light Transition Speed: None – Since a video will be playing, multiple light colors may not be 

necessary. Ricardo could test the room with one color and add more if additional visual 

input is needed. 

Brightness: 60% – Since Ricardo is hyposensitive to visual stimuli, his room should be 

brighter than a typical room.  
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Sound: Disney Music – Ricardo is hypersensitive to sound, but loves listening to Disney 

music. His preferred sounds at a low volume may help him maintain or achieve calm. 

Volume: 30% – See above. 

Projection: Kaleidoscope – Since Ricardo loves watching fans, a kaleidoscope could provide a 

similar visual stimulation (symmetrical spinning) and introduce him to a more 

developmentally appropriate visual stimulus.  

Comfort Object: Colorful tactile ball – Although Ricardo is hypersensitive to touch, he enjoys 

hard, bumpy textures. Since the comfort object can easily be removed, it would be 

worthwhile test whether or not the colorful tactile ball helps Ricardo achieve calm. 

Scent: Chocolate – Ricardo has typical olfactory processing and enjoys the smell of chocolate, 

so it would be logical for the first iteration of his room to include this scent. 

Temperature: Sixty-five degrees Fahrenheit – Since Ricardo has anxiety and insomnia, his body 

temperature is likely to be high. For this reason, a cool room may help him achieve calm. 

Additional Seating: Soft rocker – Ricardo likes to rock back-and-forth, so this type of seating 

could provide him with helpful proprioceptive stimulation. 

As is clear from the above example, configuring the Calming Room for each child 

would need to be an iterative process. Additionally, an individual child’s sensitivities can vary 

across time, so the room may need to be updated using an “Edit” feature during the visit. If 

actualized, the discrete options in various elements would need to be tested and verified as 

effective stimuli. 
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Conclusion 

This project concludes that multisensory environments must be adaptable in order 

create effective individualized care for people with ASD. It aims to present a way of 

conceptualizing a dynamic built environment through a case study of the Quiet Room, 

rather than a perfect redesign proposal or the technical means through which it could be 

achieved. While this project focuses on the medical waiting room context, the concept of an 

adaptable sensory environment can be extended to home care, academic settings, and public 

spaces. Furthermore, an understanding of the sensory differences in ASD and their 

behavioral implications among designers, healthcare professionals, and neurotypical 

individuals is essential to building a more inclusive world for people with ASD.  

 

The visual component of this thesis is on display in Fox Gallery of Claudia Cohen Hall at 249 

South 36th Street at the University of Pennsylvania. It will be on view from April 28, 2017 – 

May 15, 2017 from 10am – 4pm on weekdays. The exhibit is free and open to the public. 
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Figures 
 

FIGURE A 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Quiet Room at the Children’s Hospital of Philadelphia. 2017. Taken by the author. 
 
FIGURE B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sensory Room at the Children’s Hospital of Philadelphia’s Medical Behavioral Unit. 2017. 
Taken by the author. 
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FIGURE C 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mediation Room at the Children’s Hospital of Philadelphia’s Medical Behavioral Unit. 
2017. Taken by the author. 
 
FIGURE D 

 
   

Waiting room in the Children’s Hospital of Philadelphia’s Department of Child and 
Adolescent Psychiatry and Behavioral Sciences. 2017. Taken by the author. 
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FIGURE E 

 
  

Ceiling in the waiting room at the Children’s Hospital of Philadelphia’s Department of 
Child and Adolescent Psychiatry and Behavioral Sciences. 2017. Taken by the author. 
 
FIGURE F 

 
Scale drawing of the Quiet Room at the Children’s Hospital of Philadelphia. 2017. Created 
by Jonah Schatz. 
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FIGURE G 

Freeze frame of animated rendering of Ricardo’s Calming Room. 2017. By Jonah Schatz.  
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