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Abstract
The purpose of this study was to evaluate methods to reduce stress for individuals on the Autism
Spectrum (AS) using space and sound. There were two experiments comparing individuals
across a range of scores on the spectrum, evaluated using the Autism Spectrum Quotient (ASQ):
the first experiment compared the length of stay in a small space versus a large space, and the
second experiment compared the length of stay in a small space versus wearing a weighted
blanket. In each condition, participants listened to three sounds: rain, fire, and white noise. We
predicted that individuals with higher ASQ scores would stay in the small space longer in the
first experiment and would wear the weighted blanket longer in the second experiment. While
some trends appeared in the data for both experiments, the results are relatively inconclusive.
Keywords: Autism Spectrum, space, weighted blanket
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Effect of Spatial Surround and Sound on Individuals
The purpose of this present study was to examine stress and stress reduction for people
on the Autism Spectrum Disorder (ASD) in everyday environments. ASD individuals often find
school and work environments to be overwhelming due to their senses being over responsive.
For an ASD person, having too much noise in one place or standing too close to someone can
make it hard for them to focus and feel comfortable. There have been previous research findings
regarding ASD individuals using weighted blankets to help reduce stress that have shown
positive results (Mullen, Champagne, Krishnamurty, Dickson, and Gao, 2008).There have also
been studies researching the preferred amount of interpersonal space for ASD individuals, but
the results have been inconclusive (Miron, 2008). However, there has been a lack of studies that
compare to the two against one another. This present study aims to compare the difference of
effects between enclosed spaces and a weighted blanket.

Autism Spectrum Disorder
An individual on the Autism Spectrum Disorder (ASD) can be described as someone
within an array of diagnoses that can include Autism, Asperger’s Disorder, and Pervasive
Developmental Disorder (Beuker, Schjølberg, Kveim Lie, Donders, Lappenschaar, Swinkels, &
Buitelaar, 2013). A diagnosis of any of these disorders also means the individual has a
developmental disability. The search for a cause is partly inconclusive, but a few risk factors
have been found. According to the Center for Disease Control (“What is Autism Spectrum
Disorder,” 2020) a person’s genes can be a key risk factor for developing ASD, and children who
have siblings with ASD are also at a higher risk for landing on the spectrum. The CDC also
states that taking prescription drugs such as valproic acid and thalidomide during pregnancy may
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increase the risk of developing ASD, along with having the chromosomal condition fragile X or
tuberous sclerosis (“What is Autism Spectrum Disorder,” 2020). There tends to be a higher
prevalence of males being on the ASD with 1 in 37 boys diagnosed while 1 in 151 girls are
diagnosed (Autism Speaks, “Autism Statistics and Facts”). It is important to note that Autism is a
spectrum disorder, which presumes that each individual’s signs will vary and typically appear
before the age of two (NIH, “Autism Spectrum Disorder”).
Diagnosis of ASD is based on the presentation of common signs that correlate with the
spectrum (NIH, “Autism Spectrum Disorder”). Generally, children have regular check ups to see
if they have developmental delays at nine, eighteen, twenty-four, and thirty months. If
developmental delays such as cognitive, language, and age-appropriate skill delays or behavioral
issues are evident at these check ups, a doctor may begin to wonder about a diagnosis and have
the child referred for a second stage of evaluation. Second stage evaluations include examining
cognitive skills, language abilities, or age-appropriate skills; assessment is often completed by a
child psychologist or neuropsychologist.
Adolescents or young adults who have been diagnosed typically demonstrate difficulty
with: back and forth social interaction, maintaining eye contact in conversation, and repetitive
behaviors (NIH, “Autism Spectrum Disorder”). Additionally, the CDC reports other signs
including having trouble relating to others and their interests, understanding other people’s
feelings, and expressing specific words or emotions (“What is Autism Spectrum Disorder”,
2020). Because of these outward, social interactive signs, family or peers are often the first to
notice that an individual has these challenges with social interactions (NIH, “Autism Spectrum
Disorder”).
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Sensory over-responsivity in ASD individuals
While it is common for most individuals to experience certain levels of anxiety or stress,
individuals with ASD typically experience elevated levels (Amos, Byrne, Chouinard, & Godber,
2018). It is commonly thought that social interaction can play a large part in creating stress for
individuals with ASD, but sensory over-responsivity (SOR) is another significant source for
heightened stress. SOR is a disruption in processing within any of the five senses due to a
hypersensitivity to the stimuli (Amos, Byrne, Chouinard, & Godber, 2018). One study examined
competing models of anxiety and stress in order to determine if SOR created anxiety or if anxiety
leads to SOR (Amos, Byrne, Chouinard, & Godber, 2018). The results supported a one-way
effect, with SOR causing an increase in anxiety in ASD individuals, while anxiety itself was not
found to result in the development of SOR. This means that the anxiety experienced by ASD
individuals is not causing the sensory overload issue; it is an issue that arises when the
environment is too difficult to process. This effect serves as a primary background study for the
second experiment, designed to examine methods to reduce stress for an individual with ASD
while they are in stressful situations, including social and environmental.
There are a number of physiological markers for stress. One of the most common
measures is heart rate. When someone is stressed, their sympathetic nervous system is activated,
causing their heart and respiration rate to increase, an associated increase in body
temperature, and individuals may become hyperaware (AHA, “Stress Heart and Health”). Not
only does heart rate and skin conductance measure stress levels, cortisol can also help indicate
the amount of stress a person is experiencing. Researchers Blythe, Mendoza, Abdullah, and
Wegelin (2006) conducted a study measuring cortisol levels in children with Autism before and
after putting them into a mock MRI scanner. A mock scanner is a closed in surrounding that
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often includes loud banging noises. Cortisol levels were measured in both ASD and neurotypical
participants, but only the ASD participants displayed increased cortisol levels. It is likely that the
mock scanner provided a sensory overload for the ASD individuals. These results are significant
because they help to identify the role that environment can play in the stress response in ASD,
often the result of what is termed sensory over-responsivity (SOR).

The effect of interpersonal space on ASD individuals
Several studies have researched the distance with which ASD individuals find to be the
most appropriate between them and another person. However, throughout these findings, there
does not seem to be a conclusive theory. There are studies such as Miron’s (2008) where she
measured the comfort level of high-functioning individuals with ASD by two processes. The first
process was by calculating the distance between the participant and an interviewer. The second
process included having the participants indicate on photographs what they would have
considered to be a comfortable amount of space between two people. Miron’s results were
inconclusive because of the fact that each participant had a high variability due to each person’s
own comfort level; there was not the same baseline for each participant. The only conclusion she
came to was that each level of interpersonal distance preference varies between each ASD
individual and cannot be generalized to a group of people.
On the other hand, Candini, Giuberti, Manattini, Grittani, di Pellegrino, and Frassinetti
(2016) also examined the amount of interpersonal distance designated as comfortable for
individuals on the spectrum. They compared typically developing, low spectrum ASD and high
spectrum ASD individuals in a task that measured space between individuals. Participants that
were highest on the spectrum preferred the largest amount of space between them and an adult
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they did not know, and the typically developing participants preferred the lowest amount of
distance between them and an adult. These findings suggest that the normal parameters of
personal space for neurotypical individuals are different for ASD individuals, which can could
stress for an ASD individual if a neurotypical individual were to get too close. Compared to
Miron’s (2008) study, Candini and colleagues (2016) study has more variety in their participants
with them being on different levels of the spectrum. Candini and colleagues (2016) study
supports the theory that autistic individuals higher on the spectrum prefer a larger amount of
interpersonal distance.

The effect of a weighted blanket on ASD individuals
One tool that has shown positive results with reducing stress in neurotypical and autistic
individuals is a weighted blanket. Since SOR can result in a stress response in autistic
individuals, a sensory-based intervention may be useful in trying to reduce SOR. A weighted
blanket is believed to help calm one’s senses by reducing the individual’s heart rate due to the
pressure of the blanket on their body. By reducing the heart rate, a person’s parasympathetic
nervous system is activated, allowing the body to rest and become more grounded, allowing the
individual to only focus on one thing (“More than Just a Fad…”, 2019).
Use of a weighted blanket to apply pressure to the body falls under a form of therapy
called deep pressure stimulation (DPS), and, some studies have shown that individuals with
Autism actually prefer this form of therapy (Edelson, Edelson, Kerr, & Grandin, 1998). DPS is
often applied by using the sense of touch and applying pressure to a person’s body through
holding, swaddling, or a feeling similar to a hug (Mullen, Champagne, Krishnamurty, Dickson,
and Gao, 2008). A pilot study conducted in 1998 by Edelson, Edelson, Kerr, and Grandin
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researched how effective DPS is by using an instrument named Grandin’s hug machine. The
machine was a device that was made to apply pressure to the individual inside of the cylindershaped machine after a lever was pulled. The participants were individuals diagnosed with
Autism and had moderate levels of anxiety, and a control group that did not receive the pressure
from Grandin’s hug machine. The results were promising for the pilot study and demonstrated a
significant decrease in the experimental participant’s tension and general anxiety. Moreover, the
researchers also found that the machine was more effective for persons with an over aroused
sensory system, or sensory over-responsivity. This suggests that the machine would only be
needed for individuals who already have a high level of anxiety due to stimuli from their
environment, which happens to be individuals on the ASD.
In the present study, a weighted blanket was chosen because it offers an accessible and
economical way to examine the effects found with the hug machine technology. Moreover,
Mullen and colleagues (2008) reported that a weighted blanket is effective in reducing anxiety in
individuals. In their study, a 30-pound weighted blanket was given to adult participants to use for
five minutes, similar to Grandin’s hug machine. The researchers then measured the participant’s
blood pressure, pulse rate, pulse oximetry, and the effectiveness by electrodermal activity to see
if they would decline with the use of the weighted blanket. Overall, the results of Mullen et al.’s
(2008) study concluded that using the weighted blanket was safe and effective and that 63% of
the participants rated having lower anxiety after using the blanket.

Overview of experimental studies
It is important to note that when beginning this study, there were a few challenges that
changed the route of the work. Before the start of collecting data in the fall semester, there were
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a set of questions that were supposed to be put in the Introductory Psychology course mass
testing to help identify which participants to invite to the study. These specific questions were
not put in the original mass testing until later in the semester. Because of this oversight, data
collecting was delayed and participants were asked to take the Autism Spectrum Quotient (ASQ)
(see Appendix A) questionnaire before performing the first experiment. Furthermore, due to the
status of campus and all classes being moved online in the middle of the spring semester, data
collection for the second experiment was abruptly suspended. This resulted in an uneven number
of ASD participants and neurotypical participants. Because of this, the study moved to analyze
the ASQ results as a correlation to length of stay and a predictive variability by using new
criteria for grouping low and high ASQ individuals.

Experiment 1
There have been inconclusive findings on the topic of interpersonal space and ASD
individuals. Some results support that ASD individuals want a large amount of space between
them and others, giving the ASD individuals their own space. Other results support the theory
that ASD individuals do not know an appropriate amount of interpersonal space and can be too
close to others. The purpose of this experiment is to see if ASD individuals prefer to stay in a
smaller, more confined space longer than a larger, more open one. We hypothesized that
participants who scored higher on the ASQ would stay in the smaller space longer because there
would not be room for any object or person to get close to them, which leads to them feeling
more comfortable in their own space.
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Participants
There were 36 participants in this study recruited from the Introduction to Psychology
courses (PSYC 201 and 202). Participants earned courses credit for their participation. In order
to recruit individuals on the Autism Spectrum, students who yielded a score of 15 or higher on
the ASQ on the mass testing survey were sent an email invitation to sign up for the study through
William & Mary’s SONA system. The range of scores was eight to thirty-six across all
participants.
Apparatus
The experiment took place in the CogNeuro Lab in the Integrated Science Center, room
1162. The CogNeuro Lab contains the makeshift room, computer, and wireless headphones, to
perform the experiment. The makeshift room (see Figures 1 and 2) was made out of wood and
rolled on wheels to make a 2’x2’ small space and expanded to make a 6’x6’ large space.
Researchers used the computer’s audio connected to the wireless headphones that participants
wore to play the three sounds, white noise, a crackling fire, and rain falling, found from the
website https://mynoise.net. The headphones were cleaned after every participant who used
them.

Procedure
Before beginning the experiment, participants signed the consent form and were asked to
fill out a claustrophobia questionnaire (CLQ) (see Appendix B) because the experiment required
participants to be put in an enclosed space that could potentially create anxiety. After researchers
reviewed the participant’s CLQ score to ensure the majority of answers were in the low to zero
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range, the experimental method was explained to them. Participants were then given the option
to deny participation while still obtaining course credit. All participants felt comfortable
performing the experiment and completed it without incident. After filling out the CLQ,
participants used the computer to fill out the ASQ survey online and were told not to press the
button that gives them their score. Researchers checked participant’s ASQ scores after they
entered the small or large space.
Eighteen participants were randomly assigned to stay in the small space, and another
eighteen were randomly assigned to the large space. Participants were asked to stand with their
eyes open in their assigned space for as long as they felt comfortable while wearing the wireless
headphones for three trials. Participants were told that they could leave the room whenever they
wanted by saying, “I want to leave the room.” Before entering either space, participants were
asked to place the headphones over their ears to make sure they could hear the sound and were
told to adjust the volume if needed. Participants were asked to listen to three different sound
conditions in both spaces, and each participant listened to the three sounds in a random order.
The sounds were not of primary interest to the study but provided an added variable for analysis.
There was no explicit hypothesis associated with the sounds, for they were used to provide the
participants with unique experiences across the different trials. Participants indicated their desire
to move onto the next trial by knocking on the wall. In situations when participants reached the
maximum time of six minutes, the experimenter indicated that the trial was over and moved onto
the next trial or let the participant out if it was the last trial.
Researchers recorded how long each participant stayed in the small or large space for
each sound trial with a stopwatch application on their iPhone. Participants were not informed on
how long they stayed in the space or that the maximum amount of time they could stay in either
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space was six minutes. After the participants completed the three sound trials, they were
debriefed on the purpose of the experiment, given credit, and released.

Results
Participants were considered low if they scored a 19 or below on the ASQ; individuals
scoring 20 or above were grouped as high. Analysis was completed to examine the effect of this
grouping variable on length of stay in the small and large spaces. We ran a multivariate ANOVA
test to if the hypothesis that higher scoring ASQ participants would stay in the small space longer
than the large space. The results demonstrated that higher scoring ASQ participants stayed in the
small space longer (M=314.00 seconds, SD=91.57) as compared to the large space (M=293.43
seconds, SD=102.94). Lower scoring ASQ participants did not stay in the small space much
longer (M=240.99 seconds, SD=132.42) than the large space (M=244.87 seconds, SD=101.44).
However, there was not a significant difference between the time in the two spaces, F(1,35) =
0.05, p > .05, and there was not a significant difference between the higher and lower ASQ
groups, F(1,35) = 2.83, p > .05.
The interaction between size of space and ASQ group was also not significant, even
though there appears to be a preference for the smaller space in terms of length of stay for high
ASQ individuals, F(1,35) = 0.11, p > .05. Higher scoring ASQ participants stayed in both spaces
longer than lower scoring ASQ participants. The average length of stay for higher scoring ASQ
participants for both spaces was 305.53 seconds (SD=93.80), and the average length of stay for
lower scoring ASQ participants was 243.24 seconds (SD=111.99). As a second level analysis,
we ran a Pearson’s correlation to determine if there was a relationship between the participant’s
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ASQ scores and their length of stay overall. The results showed that there was not a significant
correlation (p > .05) but seems to be approaching one as shown in Figure 3.
Lastly, we checked for any effect of sound and did not find a significant main or
interaction effect between the spaces and participants (p > .05). Even though there was not a
significant effect, we did notice a trend between the three sounds and both spaces. Participants
(N=18) listened to the rain sound the longest (M=282.43 seconds, SD=111.03), fire the next
longest (M=271.67 seconds, SD=112.54), and white noise the shortest (M=263.86 seconds,
SD=117.83).

Discussion
There might not have been statistically significant results, but the hypotheses were still
supported with the means that were found. Higher scoring ASQ participants stayed in both
spaces, small and large, longer than lower scoring ASQ participants. In addition, there was not a
significant effect between the sounds, the results still showed a preference for the rain sound.
With these findings, it can be inferred that people who score high on the ASQ prefer to be in
enclosed spaces and find it comforting. After being debriefed on the purpose of the experiment,
several participants claimed that they felt more relaxed being in the space and listening to the
sounds. With these implications, we decided to compare the small space to another item that has
been shown to reduce stress in ASD individuals.

Experiment 2
There have been several studies that support the use of weighted blankets for ASD
individuals because it helps reduce their stress and SOR (Edelson et al.,1998; Mullen et al.,
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2008). Using the results from the first experiment, we wanted to see which condition participants
favored more: the small space or sitting with a weighted blanket. We hypothesized that
participants who scored higher on the ASQ would stay seated with the weighted blanket longer
than standing in the small space. The same sound conditions were used as in the first experiment.

Method
Participants
There were 18 participants in this current study who were recruited from an Introduction
to Psychology class (PSYC 201 and 202). Participants earned courses credit for their
participation. In order to recruit individuals on the Autism Spectrum, students who yielded a
score of 15 or higher on the ASQ questions of the mass testing were sent an email invitation to
sign up for the study through William & Mary’s SONA system. The range of scores was nine to
thirty-four across all participants.
Apparatus
The second experiment took place in the same CogNeuro lab as the first experiment. The
second experiment used the same makeshift room, computer, and wireless headphones as the
first experiment. A weighted blanket (see Figure 4) was the only new material introduced to
perform this experiment. The weighted blanket was 60’’x 80’’ and weighed 25 pounds.
Researchers used the same computer with the audio connected to the wireless headphones that
participants wore to play the same three sounds from the first experiments. The headphones were
cleaned after every participant who used them. Researchers used a stopwatch application on their
iPhone to record the participant’s length of stay in both conditions.
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Procedure
Before beginning the experiment, participants signed the consent form and were asked to
fill out a CLQ because the experiment required participants to be put in an enclosed space that
could potentially create anxiety. After researchers reviewed the participant’s CLQ score to
ensure the majority of answers were in the low to zero range, the experimental method was
explained to them. Participants were then given the option to deny participation while still
obtaining course credit. All participants felt comfortable performing the experiment and
completed it without incident. Participants used the computer to fill out the ASQ survey online
and were told not to press the button that gives them their score. Researchers checked
participant’s ASQ score after they went into the small space or put on the weighted blanket
looking away from the computer.
Nine participants were randomly assigned to stand in the small space for as long as they
felt comfortable while listening to the same three sound conditions with the wireless headphones
from the previous experiment. These nine participants followed the same procedure from the first
experiment with regards to the small space. Researchers recorded how long each participant
stayed in the small space for each sound trial with the stopwatch application on their iPhone.
Participants were not informed how long they stayed in the space or that the maximum amount
of time they could stay in the space was ten minutes.
The other nine participants were asked to sit with a weighted blanket over their shoulders
while wearing the wireless headphones and listening to the same three sound conditions.
Participants were asked to place the headphones over their ears to make sure they could hear the
sound and were told to adjust the volume if needed. Once participants placed the headphones on,
they were asked to sit in a chair facing a blank, white wall, while the researcher placed the
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weighted blanket on top of them. The weighted blanket covered the entire front half of the
participant’s body from their feet all the way up to their shoulders. Each participant was asked if
they felt comfortable and were told to inform the instructor if at any time they wanted the blanket
to be taken off. Once participants stated they were comfortable, they were asked to inform the
researcher when they were ready to move onto the next sound trial by saying out loud, “I’m
ready to move on to the next trial.” Researchers began the experiment and then recorded how
long each participant sat with the blanket on during each sound trial. In situations when
participants reached the maximum time of ten minutes, the experimenter indicated that the trial
was over and moved onto the next trial or let the participant out if it was the last trial.
Participants were not informed on their length of stay for each trial or that the maximum amount
of time they could stay in each trial was ten minutes. After the participants completed the three
sound trials, they were debriefed on the purpose of the experiment, given credit, and released.

Results
Participants were considered low if they scored a 19 or below on the ASQ; individuals
scoring 20 or above were grouped as high. Analysis was completed to examine the effect of this
grouping variable on length of stay in the small and large spaces. We ran a multivariate ANOVA
test to test the hypothesis that higher scoring ASQ participants would stay in the weighted
blanket condition longer than the smaller space. The results did not support the hypothesis and
actually support the opposite. Lower scoring ASQ participants stayed in the small space longer
(M=403.05 seconds, SD=200.04) than the weighted blanket condition (M=312.34 seconds,
SD=245.61). Higher scoring ASQ participants also stayed in the small space longer (M=228.28
seconds, SD=249.49) than the weighted blanket condition (M=153.01 seconds, SD=170.62).
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Overall, the average length of stay for lower scoring ASQ participants for both conditions
was longer (M=357.69 seconds, SD=216.00) than the average length of stay for higher scoring
ASQ participants (M=190.64 seconds, SD= 201.91). However, there was not a significant
difference between the two spaces, F(1,17) = 0.63, p > .05. There was also not a significant
difference between the higher and lower scoring ASQ groups, F(1,17) = 2.57, p > .05, but it does
seem to be approaching significance. Lastly, there was not a significant interaction between the
two conditions or groups, F(1,17) = 0.01, p > .05. These results do not support our hypotheses
that higher scoring ASQ participants would wear the weighted blanket longer or that participants
would wear the weighted blanket longer than staying in the small space. As a second level
analysis, we ran a Pearson’s correlation to determine if there was a relationship between the
participant’s ASQ scores and their length of stay overall in the two conditions. The results
showed that there was not a significant correlation (p > .05).
Finally, we checked for any effect of sound and found a significant main effect between
the sounds, F(1,17) = 4.29, p < .05. Participants listened to the rain sound the longest (M=318.66
seconds, SD=249.08), fire the next longest (M=301.87 seconds, SD=240.99), and white noise the
shortest (M=229.82 seconds, SD=208.33). As a second level analysis, we ran a paired t-test to
compare the three sounds. There was a significant difference between white noise and fire, t(2.16), p < .05, and white noise and rain, t(-2.72), p < .05. There was not a significant difference
(p > .05) between fire and rain. Overall, there was a common trend (see Figure 5) in both
experiments where participants listened to rain the longest, fire the next longest, and white noise
the shortest (see Table 1).
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Discussion
Our results showed a complete contrast from the first experiment with low scoring ASQ
participants staying in the smaller space longer than the weighted blanket condition. Low scoring
ASQ participants also stayed in the small space longer than higher scoring ASQ participants.
Both of these results do not support our initial hypothesis that higher scoring ASQ participants
will stay in the weighted blanket condition longer than the small space. These results do not
support previous studies that suggest ASD individuals find weighted blankets to be comforting
because higher scoring ASQ participants preferred the small space over the weighted blanket.
This could potentially provide support for the first experiment that suggested higher scoring
ASQ participants would prefer the small space over the large space. Finally, there was a
significant difference between the three sounds with participants staying in the spaces the longest
while listening to the rain condition. These findings follow the same trend that was found in the
first experiment (see Figure 5). This supports the idea that low and high scoring ASQ people like
the sound of rain falling.

General Discussion
Overall, both experiments demonstrated differing results on how to reduce stress in
individuals with higher ASQ scores. In the first experiment, the small space represents an
individual's personal space, and the large space represents an area where other people and objects
can disrupt this private space. The first experiment did not have enough statistical significance to
support that high scoring ASQ individuals would prefer the small space over the large space, but
the numbers did show that they stayed in the small space longer. In addition, there was an
approaching significance between the correlation of participant’s ASQ scores and overall length
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of stay. There might not be statistical support, but the correlation does suggest that higher
scoring ASQ participants prefer their own space because higher scoring ASQ participants had
higher scoring length of stays compared to lower scoring ASQ participants. This idea that higher
scoring ASD participants prefer their own personal space supports Candini and colleagues’
(2016) study where researchers found that higher scoring ASD individuals preferred a larger
amount of distance between them and another person compared to lower scoring individuals.
While these results might not have a significant effect, they still support the importance of ASD
individuals having their own space so they do not get too overwhelmed with sensory overresponsivity.
The second experiment also did not show any significant effects between the two
conditions and ASQ groups. Even though there was no statistical support, the numbers
demonstrated an opposite effect from the first experiment with lower scoring ASQ participants
staying in both conditions (small space and weighted blanket) longer than higher scoring ASD
participants. We were surprised to see such a contrast from the first experiment, especially
because the first experiment had double the participants than the second experiment. Based on
both experiment’s findings on the small space, the results seem to be inconclusive just as Miron
(2008) found in her study. Miron’s (2008) study suggested that each person has their own
comfort level, making it difficult to come to one specific conclusion for how to reduce stress in
everyone.
Furthermore, lower and higher scoring ASQ participants stayed in the small space longer
than the weighted blanket condition in the second experiment. This finding was also shocking
because of past research that has suggested weighted blankets work well to reduce stress in ASD
individuals (Edelson, Edelson, Kerr, & Grandin, 1998). It could be possible that people do prefer
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weighted blankets over smaller spaces, but the lab setting might have been too controlled for
participants to feel comfortable. People were also sitting while wearing the weighted blanket
instead of laying down, which could be another reason why participants preferred the small
space.
With regards to the sound conditions, the second experiment showed a significant main
effect, and the first experiment did not. Even though the first experiment did not show a
significant effect, the numbers and trends were similar to those in the second experiment. In both
experiments, the trends for both spaces included: listening to rain the longest, listening to fire the
second longest, and listening to white noise the shortest. The weighted blanket condition in the
second experiment showed a slightly different trend with participants listening to fire the longest,
rain the second longest, and white noise the shortest. We are not sure why the trend changed for
the weighted blanket, but one possible explanation could be because people think of sitting by
the fire with a blanket. Overall, the majority of the results show that people preferred listening to
the rain sound the longest, suggesting that people enjoy and feel relaxed listening to the sound of
rain falling.

Limitations
It is important to note that both experiments have several limitations. The first and main
limitation was that there was not an even amount of high and low ASQ participants. There was
an attempt to have an even split of ASD and neurotypical participants, but several students with
higher scores on the ASQ did not sign up to participate after receiving an invitation through
email. This was why we decided to have each participant take the ASQ test so we could then run
a correlation between the participant’s scores and length of stay in both experiments. But,
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without an even split of ASD and neurotypical participants, it was hard to fully compare the
results between two different participant groups.
The second limitation was that there were not enough participants in both studies to have
a high power. Without a large participant pool, it is hard to find significant effects within the
results to support the hypotheses. There was also a particularly low number of participants for
the second experiment because data collection had to end early due to classes being moved
online. Because of the low number of participants and limited time, I would recommend
conducting a future study with more participants, an even amount of ASD and neurotypical
individuals, and including a task that induces mental stress on the participants to compare which
method works better.

Conclusion
To conclude, the current study reports inconclusive findings on ways to reduce stress in
ASD individuals. Both experiments did not have significant main or interaction effects, except
for an approaching significance in the first experiment’s correlation of ASQ scores and lengths
of stay. A huge limitation in this study was not having enough participants. Future research
should continue to focus on finding ways to reduce stress in ASD individuals to help them in
their day-to-day lives.
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Tables

Table 1
Length of Stay Means (seconds) for Sound Conditions in both Experiments

Experiment 1
Experiment 2

N
36
18

White Noise
263.86
229.82

Note: * = significant effect when compared to White Noise

Fire
271.67
301.87*

Rain
282.43
318.67*
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Figures

Figure 1
Makeshift Wood Room: Small Space
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Figure 2
Makeshift Wood Room: Large Space
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Figure 3
Experiment 1 Correlation between: ASQ scores and Average Length of Stay
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Figure 4
60’’x 80’’ 25-pound weighted blanket used in Experiment 2
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Figure 5
Bar Graph Analyzing Length of Stay and Sound for both Experiments
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Appendix A

Autism Spectrum Quotient Questionnaire

SPATIAL SURROUND AND SOUND

33
Appendix B

Claustrophobia Questionnaire

