
“Brain Harmony recommended Anne start with the Dreampad pillow at night. I was 
  shocked what a difference this pillow made right from the start. We began using the 
  pillow every night which changed  our lives. Almost immediately she began to have 

‘good days’. We won’t go anywhere without her  Dreampad!” -  Anne’s Mother

Anne had sleep difficulties most of her young life. She came to therapy for irritability, 
oppositional behavior and tantrums that lasted hours. At times, she shared feelings 

of self-loathing and guilt. Anne was only 8 years old at the time.
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Why Brain Harmony?
With over 20 years’ experience, Brain Harmony has created unique 
protocols when combined with Integrated Listening Systems’ prod-
ucts, which produces accelerated results. This combined approach is 
based on changing our brain – we can essentially rewire it through 
specific and repeated stimulation, a concept known as neuroplasticity. 
As in building strength and endurance with physical exercise, we 
can also build neurological pathways and synaptic activity at any 
age or in any condition. 
It’s All About the Results
At Brain Harmony we pride ourselves on delivering results and we 
will work very hard to help your family.  Our programs are custom-
ized to fit your unique needs in the convenience of your own home. 
Traveling to a clinic is not required.
Generally, we see positive results for our friends with most neurode-
velopmental needs with two modalities: 
The Safe and Sound Protocol (SSP) is a 5 day therapeutic 
modality that reduces auditory sensitivity but, more importantly, 
calms the parasympathetic nervous system.  Often we find our 
friends with any type of neurodevelopmental issue, large or small, 
are in a constant state of fight or flight. They are constantly on edge 
or anxious.  By starting with SSP, we calm the social and 
emotional state, thereby allowing our friends to be receptive to 
therapeutic modalities.  Interestingly, when we “calm the nerves” 
we can see many gains after SSP.  Gross motor and fine motor skills, 
eye contact, engagement and reduction of auditory sensitivities may 
all be exhibited, after listening for one hour a day for 5 days consec-
tually.  The total cost of SSP is $395 and includes a selfadministered 
pre test, post test, shipping to and from, and video 
conference support with a licensed therapist. 
Focus System – this is the real brain changer.  iLs retrains areas 
of the brain involved in learning, communication and movement.  
With this system, a listening program is crafted specific to you.  The 
Focus System comes with over 240 hours of therapy.  We will 
support your family listening through video conferencing with a 
licensed therapist.  Typically, the cost of this program is $260 a 
month administered as a month to month lease that you may opt 
out of at any time. 
Proven Results and Satisfied Families
Our web site contains a knowledge library which includes research, 
case studies and family success stories. Our program, when com-
bined with these tools, changes standardized scores.  We receive 
family reports of success on a daily basis. We have found no other 
modality that produces outcomes as quickly and efficiently as iLs’ 
products.
Process
We ship your equipment and assign a licensed therapist. Included in 
your purchase is 6 hours of coaching via video or telephone confer-
encing. Your therapist will also be available to you via text and email 
for any questions or concerns throughout your listening program. 
The therapist will guide you step by step through using the equip-
ment and finding the program that will best suit your needs.
How do I get started?
Call Brain Harmony at 888-272-4650, to speak with a trained specialist 
today!

Stress, Sleep and Anxiety
Everyone experiences anxiety as a response to stress from time to time, 
even children. Mild anxiety can help a young person cope with a difficult or 
challenging situation, such as taking an exam, by channeling that anxiety 
into positive behaviors, e.g., reviewing course material ahead of time in 
order to prepare for the exam. However, when anxiety is constantly present 
and appears to be an irrational fear of familiar activities or situations, then it 
is no longer a coping mechanism but rather a disabling condition (National 
Institute of Mental Health (NIMH, n.d.). Anxiety Disorders These disorders 
often begin in childhood as early as 6 years of age, or in adolescence, and 
can interfere significantly with the performance of everyday occupations 
(NIMH, n.d.). Common symptoms are: 1. excessive, unexplained worry 
2. difficulty managing the worry 3. restlessness or unexplained nervous 
energy 4. tiring easily 5. difficulty concentrating or loss of thoughts (“mind 
going blank”) 6. irritability 7. muscle tension 8. sleep disturbances. Brain 
imaging can now demonstrate the biology of anxiety disorders (NIMH, 
n.d.). These types of studies have revealed atypical brain activity in chil-
dren with anxiety disorders (e.g., not being able to differentiate between 
threatening versus non-threatening situations), as well as brain circuitry 
changes during adolescence which make females more prone than males 
to developing mood and anxiety disorders.(Bonder,2010). 
-Reference: Occupational Therapy’s Role in Mental Health Promotion, 
Prevention and Intervention with children and youth. Anxiety Disorders 
AOTA.org

At Brain Harmony, many treatment plans included the completion of the 
Safe & Sound Protocol (SSP) at home for 5 days because it is so effective 
in calming the hard wiring of the neurological system. Developed by Dr. 
Stephen Porges, the SSP is a five-day intervention designed to reduce 
stress and auditory sensitivities while enhancing social engagement and 
resilience. By calming the physiological and emotional state, the door 
is opened for improved communication and more successful therapy. 
This non-invasive intervention involves listening to music that has been 
processed specifically to reorganize the nervous system (regulating state) 
to introduce a sense of safety and the ability to socially engage. This allows 
the client to better interpret not only human speech, but importantly, the 
emotional meaning of language. Once interpersonal interactions improve, 
spontaneous social behaviors and an enhanced ability to learn, self-regu-
late, and engage are often seen. The SSP when delivered by Occupational 
Therapists has been effective in calming the emotional and physiological 
state by improving vagal regulation of the heart and improving auditory 
functions, as well as, improving difficulties in social communication. 

“I can’t even begin to tell you all of the benefits I’ve been seeing! Falling 
asleep on time is probably the first benefit I noticed. My thought process is 
much, much clearer; I seem to be much more ‘aware’ of my thoughts, and 
my internal state in general. The most important aspect of my progress is 
something I’ve noticed very recently – I can now pay attention to someone 
else talking during a conversation for long periods of time without zoning 
in and out. I can’t even begin to tell you how important this is for me.” 
– Happy Executive from New York



Sleep and s t r e s s  are important for memory. 
During sleep, the brain transfers the day’s 
new information from short-term memory 
to long-term memory. 

 

A new study from Uppsala University 
adds a caveat: insufficient sleep does 
not hamper memory formation, as long as 
there is no cognitive stress. That is, the 
researchers found that people who slept 
for only a short time, followed by a 
cognitively stressful situation had reduced 
recall. The findings indicate the importance 
of sleeping enough before facing stressful 
situations like school or work. 

 
The researchers conducted two experiments to investigate the role of nocturnal sleep 
on memory transfer and how stress affects that relationship. In the first experiment, 
the researchers asked participants to learn the locations of 15 card pairs on a 
computer screen during an evening learning session. Afterwards, participants slept for 
a short duration (four hours) or a long duration (eight hours). The next morning, the 
researchers tested the participants’ ability to recall the card pair locations. Both groups 
of participants—the short sleepers and the long sleepers—were equally effective in 
recalling the pair locations. 

 
In the second experiment, the participants completed the same learning task and then 
slept for a short or long period. The next morning, the participants were acutely 
stressed for 30 minutes before completing the recall exercise. The participants who 
slept only four hours performed 10 percent worse than those who got a full night’s 
sleep. 

 
The results indicate that the brain can compensate for either stress or insufficient 
sleep, not both. 



 

“Interventions such as delaying school start times and greater use of flexible work 
schedules, that increase available snooze time for those who are on habitual short 
sleep, may improve their academic and occupational performance by ensuring optimal



access to memories under stressful conditions” stated Jonathan Cedernaes, study co- 
author and researcher in Uppsala University’s Department of Neuroscience. 
 

This research is published in the journal.  



 
 

It is universally accepted that growing up is an awkward and stressful time. Our bodies 
are changing, more pressure is put upon us academically, we’re fighting independence 
with the need to be still parented, and the whole time we’re worrying that we are the 
only ones who feel the way we feel. Anxiety is a normal part of a teenager’s life, but 
when that anxiety takes over or becomes excessive, it can have a big effect on a 
teenager’s behavior, ability to learn, and social life. Moreover, the Anxiety and 
Depression Association of America (ADAA) estimates that General Anxiety 
Disorder (GAD) affects 1 in 8 children, and as many as 80% of those with diagnosable 
anxiety disorders go untreated. 

WHEN ANXIETY AND DEPRESSION 
ARE LEFT UNTREATED 

GAD in children and teens is more than just a 
restless night due to a scary movie or an 
upcoming test. In those cases, a child can be 
comforted and the anxiety subsided, and once 
the test is over, the teen returns to normal. 

Our programs can help your child 
manage symptoms of general 

anxiety disorder. 

 
However, children and teens with untreated GAD will often have continued trouble in 



school, poor self-esteem, and trouble engaging in social activities, with a tendency 
towards substance abuse. 



Childhood anxiety can manifest itself in many ways, such as: 
 
 

Irrational phobias 
Panic attacks 
Separation anxiety 
Obsessive Compulsive Disorder (OCD) 
Depression 
Sleep problems 

 
Childhood anxiety can also occur as symptoms of: 

 
 

Post Traumatic Stress Disorders (PTSD) 
Attention Deficit and Hyperactivity Disorder (ADHD) 
Brain trauma and injuries 
Eating disorders 

 

 
Brain Harmony’s programs can help 
address symptoms of general 
anxiety disorder in children and 
teens. 

MANAGE  SYMPTOMS  OF ANXIETY 
IN CHILDREN AND TEENS 

The more aware we are that anxiety is a 
real problem facing children and teens 
today, the sooner we can begin to support 
and help them manage their anxiety. 

 
Conventional treatments typically take a biological or pharmaceutical approach, 
whereas Brain Harmony programming takes a physiological approach to addressing 
anxiety. Our programs have shown improvements in: 

 

concentration 
communication 
reduced anxiety and nervousness 



Many people listen to music to relax and 
numerous studies have demonstrated that 
listening to music has benefits. New 
research from the Royal College of Music’s 
Centre for Performance Science 
contributes to mounting evidence of 
music’s healthful effects. The study finds 
that classical music reduces stress for the 
listeners and the musicians. The findings 
may aid in the development of treatments 
for mood disorders or conditions that 
heighten stress. 

 

The researchers gathered data from 15 singers and 49 audience members at a vocal 
performance. The data consisted of ECG readings, questionnaires, and saliva samples 
—tested for stress hormones cortisol and cortisone. 
 
Singing and watching others sing reduced stress in the study participants. Audience 
members’ stress hormone levels fell after the performance. The audience members 
also reported decreased feelings of fear, tension, confusion, and sadness, and 
increased feelings of relaxation and connectedness. For the singers, stress hormone 
levels fell during a low-stress rehearsal, but increased during the performance, which 
the researchers expected. They also found that the act of singing reduced the ratio of 
cortisol to cortisone, which suggests that singing is inherently relaxing. 

 
“This is the first time participation in a cultural event has been shown to have 
significant psychobiological effects, and the implications of that are hugely exciting,” 
stated Aaron Williamson, Professor of Performance Science at Royal College of Music. 
“This preliminary study provides several new avenues of further investigation of how 
making and experiencing music can impact on health and well-being.” 

The researchers plan to replicate this experiment at a concert this month.  
 



Measuring the Effect of the iLs Dreampad with Ten Veterans Diagnosed with 
Post-Traumatic Stress Disorder (PTSD) 

Date 
September 2014 

Associate 
Jan C. Nelson, OTR, MA 

Organization 
HeartSprings Community Healing Center, Fargo, ND 
www.heartspringscenter.com 

Clients 
Ten veterans diagnosed with post-traumatic stress disorder were included in this study. Four 
subjects were veterans of the Vietnam War; three were veterans of the Gulf War or were from 
the Gulf War era; two were veterans of Operation Enduring Freedom (OEF) or Operation Iraqi 
Freedom (OIF) wars; one had served for a number of years spanning the Gulf/OEF/OIF wars. 

Medical Background 
All participating veterans were diagnosed with post-traumatic stress disorder (PTSD) by either a 
psychologist or psychiatrist at the Veterans Healthcare System (VA) or a social worker at the 
Veteran Center (a community-based counseling center for veterans and their families). Five of 
the participants reported chronic pain. See ‘War Histories’ below for a bio on each participant. 

Study Design 
Each participant recorded their sleep habits and pain symptoms for two weeks prior to using the 
Dreampad and two weeks while using the Dreampad. Their journals included usage, sleep habits 
and other comments. Study participants were interviewed after initial Dreampad use and again 
three months later. 

Results 
Initial interviewing indicated that ten out of ten veterans were helped by the Dreampad. Three 
months later, eight out of ten veterans reported continued, improved sleep with the Dreampad 
with reported reduction in, or complete absence of, nightmares while using the Dreampad. The 
Dreampad did not seem to improve perceived pain, but it did help with measured pain factors. 

The Dreampad appeared to work in three ways: 

x Help veterans initially fall asleep faster 
x Help veterans fall back asleep after a nightmare or even change the pattern of the 

recurring dream 
x Help reduce the PTSD symptoms of the nightmare, such as sweating, heart pounding 

Individual Client Interviews Three Months Later 



C.S. “I use the pillow three times a week. It helps me get back to sleep within 10 – 15 minutes 
instead of hours like it used to.” 

C.D. “I use the pillow 3 – 7 times a week. I am still restless, but it helps reduce the nightmares.” 

J.S. “I LOVE that pillow! I am sleeping almost all night, every night for six hours!” (Before that 
she was sleeping less than three hours a night. She reports having nightmares five out of seven 
nights, but her PTSD service dog will alert her she’s having a nightmare, and then she puts her 
head back on the pillow and falls right back to sleep.) 

G.L. “I am using the pillow every night. It helps me get to sleep in about 15 – 20 minutes but 
due to back pain I will wake up after three hours…” 

G.B. “That pillow is great! I’d recommend it to anyone! I am using it every night and it helps me 
fall asleep. I have nightmares 3 – 4 times a week and the Dreampad helps me get back to sleep 
sooner than before.” 

B.K. “I use the Dreampad every night. It’s reduced the time it takes to fall asleep. It is calming 
and reduces my anxiety! I have less frequent nightmares and it helps in falling back to sleep.” 

L.J. “I use the pillow 2 – 3 times a week. If I am in a nightmare I get up and turn on the lights 
and get the pillow. It helps to break the pattern of the same nightmare, some of the time, and 
helps me get back to sleep.” 

L.T. No three-month follow up report 

T.S. “I often start projects and then don’t continue. Your phone call was a good reminder to try 
the pillow again since I am still having nightmares.” 

B.A. “I use the Dreampad almost every night. I fall asleep faster and stay asleep longer, feeling 
more refreshed in the morning. After having a nightmare it takes me 10 – 15 min. to fall asleep 
and my nightmares are less in number and less in intensity. Pain level is about the same but is not 
getting worse, and I have less days with pain than before. My pain comes and goes with the 
amount of activity that I do. I feel ‘good’ more often.” 

“I have gone through lots of counseling, treatment and groups for pain, PTSD and sleep. Having 
the Dreampad is a useful tool to help drown out the noise and ringing in my head. I think the 
vibration in the pillow helps my brain relax.” 

Comments from iLs Clinical Director, Ron Minson, MD 

This present case study on 10 veterans is remarkable in several ways; the Dreampad helped to 
improve sleep onset and sleep quality  in those with long standing sleep disturbances, to decrease 
nightmares and interrupted sleep and to reduce symptoms of PTSD in 80% of the participants 
without the use of medication. This is highly important in light of another study released in 
February of this year from the American Academy of Sleep Medicine (AACM) entitled “Poor 



sleep quality linked to reduced brain gray matter in Gulf War vets”. The research team 
conducted analysis of imaging and clinical data of 144 Gulf War veterans. 

The lead author of the study, Dr. Linda Chao, remarked, “The surprising thing about this study is 
that it suggests poor sleep quality is associated with reduced gray matter volume throughout the 
entire frontal lobe and also globally in the brain”. The study may help to explain the link between 
poor sleep quality and impaired psychosocial, physical and occupational functioning. 

I think we can be optimistic that further and expanded use of the Dreampad can result in 
improved sleep and thereby may improve brain function in the millions of those suffering from 
disturbed or inadequate sleep, as well as in those who are returning from the ravages of war. 

War Histories 

The following war biographies of each participating member was written either by the 
veteran or co-written with the study coordinator: 

C.D. was 25 years old when he was mobilized in support of Operation Iraqi Freedom. He was 
deployed with the (Headquarters Headquarters Company) HHC 2-136th (Combined Arms 
Battalion) CAB as an E-4, supply specialist. He was stationed in Al Taqqudum, Iraq, from 2005-
2007 as supply clerk, flying supply missions over Iraq. Total military service was from 2001-
2011. He has experienced sleep disorders and chronic pain since 2007. 

B.A. was 18 years old when he entered the military with a career spanning from 1985-2007. He 
was first deployed to the Persian Gulf in 1987 “Operation Ernest Will” with the United States 
Marine Corps as an Infantry Corporal. Duties included Helicopter Door Gunner during escort 
operations fighting the Iranians. He was later mobilized in support of Operation Iraqi Freedom 
from 2004-2005 with US Army National Guard as an E-8 (first sergeant). He commanded his 
infantry company, including cordon and search, IED route clearance, security patrols and 
training a battalion of the Iraqi Army. He was awarded the Bronze Star Medal for his actions in 
Iraq. He was also part of Team Spirit in South Korea where he witnessed the helicopter crash of 
19 Marines who died, March 20, 1989. He has experienced chronic pain since 2005 after being 
hit by an IED in Iraq which caused prolapsed discs in his neck, and nerve and shoulder damage. 
He has had sleep disorders since returning from Iraq in 2006. 

T.S. was 20 years old when she entered the military in 1989 and served until 1993. She did not 
deploy overseas during the Gulf War era but was stationed state-side as an E-4. She was assigned 
to the law enforcement side and served as security police. Her PTSD is related to an abusive 
domestic relationship she had while in the military. She has had a sleep disorder since 1990 and 
chronic pain since 1997. 

L.T. was 22 years old when he entered the Vietnam War in 1969. He was deployed with the 
173rd Air Borne Rangers as an E-5 (sergeant). His camp was called LZ North English, Vietnam, 
in which he did long range patrols going out with 7-13 rangers to do recon before the other 
soldiers arrived. He was overseas 20 months, and came back in 1971. He does not have chronic 
pain, but he has had a sleep disorder since the early 1970’s. 



B.K. was 19 years old when he entered the Vietnam War in 1968. He was deployed with the 1st 
Marine division as an E-4 (corporal). He was stationed in Da-Nang, Vietnam, functioning as a 
field radio operator (2531) carrying a radio on his back during search and destroy missions. He 
was overseas for two years, was deployed twice and came back in 1972. He does not have 
chronic pain, but he has had a sleep disorder for 42 years. 

J.S. was 27 years old when she entered the Gulf War “Desert Storm” in 1991. She was deployed 
as active army as an E-4 (corporal). She was stationed many places in Saudi Arabia and ended up 
in Qatar as a water purification and light equipment maintenance soldier. She was gone one-and-
a-half years from 1990-1992. She has been retired from the army since 1998. She has had 
chronic pain and sleep disorders since 1992. [J.S. had three children at the time of deployment: 
ages 5, 7, and 8. They were uprooted and stayed with grandparents during her deployment.] 

L.J. was 20 years old when he entered the Vietnam War in 1969. He was deployed by the army 
as an E-4 (corporal). He was in the Plenku area in Vietnam. His job was as a combat infantryman 
doing search and destroy. He was gone one year. He has had chronic pain for 20 years, and a 
sleep disorder for 45 years. 

G.B. was 19 years old when he entered the Vietnam War in 1964. He was deployed with the 
United States Marine Corps as a corporal and then later became part of the Army as a radio 
operator and driver. He was in Danag, Tamky, and other locations doing basic rifle (ground 
pounder traveled by foot doing recon and sweeps, radio operator [communicate with battalions, 
units, etc.], and driver for the colonel). He took two tours from 1964-1968 (23 months each). He 
has had chronic pain (since 1987) and a sleep disorder since the early 1970’s. 

G.L. was 22 years old when he entered the Gulf War “Desert Storm” in 1990. He was deployed 
as active army as an E-4 specialist. He was stationed in Fort Hood, Texas, but was deployed to 
Desert Storm as a crewman on a M1A1 tank loading the main gun rounds. He was overseas 
seven months from 1990-1991 and has been retired from the military since December 1991. He 
has had a sleep disorder since summer of 1991 and chronic pain since 1992. He also suffers with 
tinnitus caused from the noise of the tank’s tracks, and shouting between tanks. 

C.S. was 37 years old when she mobilized in support of Operation Iraqi Freedom. She was 
deployed with the 957 MRBC (Multi Roll Bridge Company) as an E-7 (Sergeant 1st Class). She 
was last stationed at the Forward Operating Base (FOB) Ridgeway in Iraq from 2003-2004 as a 
bridge crewmember and operation sergeant (built bridges such as the assault ribbon bridge) and 
did patrol as a secondary mission. She was gone 15 months and was in the military from 1985-
2008. She has had chronic pain and a sleep disorder since 2004. [She had children ages 1, 13 and 
14, at home when she was mobilized.] 

 



Preliminary Study: The Effect of the iLs 
Pillow on Children with ADHD and Sleep-
Related Difficulties 
Site: 
The Hallowell Center New York 

Date: 
October 25, 2012 

Description: 
This clinical program was conducted in collaboration with the Hallowell Center in New York to 
determine the feasibility and potential benefits of using the Integrated Listening Systems (iLs) 
Pillow for sleep problems in children with Attention Deficit Hyperactivity Disorder (ADHD). 

The focus was to examine the immediate, short term effects of the iLs Pillow on the sleep 
behaviors of children as measured by sleep diary and parent questionnaire. Additionally, the 
effects of changes in sleep patterns on parents and family were of interest. 

A total of eight children and families participated in this experimental program in advance of an 
IRB approved protocol. They were asked to complete two questionnaires at three points during 
the study: after Week One in which no iLs Pillow was used, after Week Two in which the iLs 
Pillow was used, and after Week Three in which no iLs Pillow was used. 

Results: 
The results were quite promising for future study. All eight children showed a decrease in sleep 
problems as noted in response to the Child’s Sleep Habits Questionnaire (CSHQ). None of the 
sleep problems returned to their original levels in week three, when the iLs Pillow was not used. 

The CSHQ has four subscales: bedtime, sleep behavior, waking during the night and morning 
wake-up. The most notable changes were in sleep behavior, waking during the night and 
morning wake-up. All but one child no longer showed any problems waking during the night. All 
but two children showed improvement in sleep behavior and morning wake-up. 

The graph below shows compiled data from the four subscales for each child for three weeks. 
The Pre-Pillow week is blue, the iLs Pillow week is red, and the Post-Pillow week is green. High 
scores indicate difficulty; low scores indicate better sleep habits. 

Note: Children #3, #6 and #7 do not have data for the final week (post-intervention). 

Child’s Sleep Habits Questionnaire 



 

Child’s Sleep Habits Questionnaire 

Similarly all eight children had improved scores on the Pediatric Quality of Life Inventory 
(PedsQL – see graph below) that persisted beyond the time they were actively using the iLs 
Pillow. Performance on this scale is measured in four domains: physical functioning, emotional 
functioning, social functioning and school functioning. Changes were most notable in emotional, 
social and school functioning. Improvements were reported by all but one parent in all four areas 
of function. 

Pediatric Quality of Life Inventory 



 

Here are some examples of behaviors that improved: 

x Worrying 
x Low energy level 
x Keeping up with school work 
x Getting along with other children 

All of the parents reported a positive reaction to using the iLs Pillow and were interested in 
continuing its use. Many said their children were going to bed/sleep more quickly, sleeping more 
soundly, waking up more easily and generally seemed more relaxed. 

An IRB approved protocol is slated to begin immediately to test the efficacy of the iLs Pillow on 
sleep patterns among children with ADHD as well as ASD. 

iLs would like to thank the team at the Hallowell Center New York and the parents involved in 
this pilot program. Without their sincere interest in improving the lives of those with ADHD, this 
study would not have been possible. 



Occupational Therapy’s Role in Mental Health Promotion, Prevention, & Intervention With Children & Youth

Anxiety Disorders

This information was prepared by AOTA’s 
School Mental Health Work Group (2012).

OCCUPATIONAL THERAPY PRACTITIONERS use meaningful activities to help children and 
youth participate in what they need and or want to do in order to promote physical and mental health 
and well-being. Occupational therapy practitioners focus on participation in the following areas: 
education, play and leisure, social participation, activities of daily living (ADLs; e.g., eating, dressing, 
hygiene), instrumental activities of daily living (IADLs; e.g., meal preparation, shopping), sleep and 
rest, and work. These are the usual occupations of childhood. Task analysis is used to identify fac-
tors (e.g., sensory, motor, social–emotional, cognitive) that may limit successful participation across 
various settings, such as school, home, and community. Activities and accommodations are used in 
intervention to promote successful performance in these settings.

About Anxiety
Everyone experiences anxiety as a response to stress from time to time, even children. Mild anxiety 
can help a young person cope with a difficult or challenging situation, such as taking an exam, 
by channeling that anxiety into positive behaviors, e.g., reviewing course material ahead of time 
in order to prepare for the exam. However, when anxiety is constantly present and appears to be 
an irrational fear of familiar activities or situations, then it is no longer a coping mechanism but 
rather a disabling condition (National Institute of Mental Health (NIMH, n.d.).

Anxiety Disorders
These disorders often begin in childhood as early as 6 years of age, or in adolescence, and can in-
terfere significantly with the performance of everyday occupations (NIMH, n.d.). The Diagnostic 
and Statistical Manual of Mental Disorders (DSM- IV-TR) identifies 5 types of anxiety disorders: 
obsessive compulsive disorder (OCD), posttraumatic stress disorder (PTSD), social or specific 
phobias, panic disorder, and generalized anxiety disorder. Common symptoms are: 

1. excessive, unexplained worry
2. difficulty managing the worry
3. restlessness or unexplained nervous energy
4. tiring easily
5. difficulty concentrating or loss of thoughts  

(“mind going blank”)
6. irritability
7. muscle tension
8. sleep disturbances

Brain imaging can now demonstrate the biology of anxiety disorders (NIMH, n.d.). These types of 
studies have revealed atypical brain activity in children with anxiety disorders (e.g., not being able 
to differentiate between threatening versus non-threatening situations), as well as brain circuitry 
changes during adolescence which make females more prone than males to developing mood 
and anxiety disorders. Research is also helping determine effective treatment methods other than 
prescribed medications, such as family-based cognitive behavioral therapy and social skills training 
(Bonder, 2010).

How do Anxiety Disorders Impact Participation?
Anxiety symptoms can interfere with a child’s ability to engage in school activities, chosen occu-
pations, and social opportunities. Fear of failure, concern about having a panic attack, or fear of 
embarrassment can lead to a child’s lack of participation even though he or she may want to be 
engaged. These experiences can lead to social isolation and result in poor occupational perfor-
mance in all life skill areas.

How Do Anxiety Disorders Impact Emotional Health?
Decreased participation in social situations and occupations can exacerbate feelings of low self-
esteem, distort a child’s self-image, and disrupt habits, routines, and roles. Overall quality of life 
and well-being are affected because of the underlying symptoms.

This information sheet is part of a School Mental Health Toolkit at www.aota.org/Practice/Children-Youth/Mental%20Health/School-Mental-Health.aspx

continued

OCCUPATIONAL PERFORMANCE
Children who experience anxiety disorders 
may be challenged in the following areas of 
occupation:

Social Participation
• May avoid social situations due to fear of 

being in an unfamiliar setting, embarrass-
ing themselves, or having a panic attack

• May “flee” when uncomfortable
• Can appear irritable and unapproachable 

to other children 
• May choose to withdraw as a way to  

manage symptoms
• Overall discomfort interferes with enjoy-

ment of social activities

ADLs
• Excessive worry, poor concentration, 

slowed information processing, and 
fatigue can disrupt daily routines and 
the ability to carry out bathing, toileting, 
dressing, and eating tasks

• May demonstrate poor initiation and low 
motivation

Education
• Potential for social isolation at recess  

and in the cafeteria
• Difficulty concentrating and processing 

information can interfere with activity 
engagement, ability to understand and 
follow instructions, and completion of  
assignments

• May lose train of thought due to intrusion 
of worrisome thoughts

• Generally avoids speaking up in class or 
calling attention to self

Work
• May avoid work settings where there is a 

need to interact with the public and/or the 
environment is busy and unpredictable

Play/Leisure
• Tendency to engage in familiar occupa-

tions, either alone or with a good friend
• May find it hard to relax and enjoy  

themselves

Sleep/Rest
• Can be disrupted due to worry, which 

leads to daytime fatigue

DID YOU KNOW THAT?
“ 1 in 10 young people may suffer 
from an anxiety disorder.” 

             — Minnesota Association for  
Children’s Mental Health



Occupational Therapy’s Role in Addressing Anxiety Disorders
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OCCUPATIONAL THERAPY PRACTITIONERS can play an important role in addressing anxiety  
disorders in children in a variety of settings, including schools, communities, and home. In each 
setting, intervention may focus on a number of areas, including establishment of routines and 
habits, enjoyable activities that promote optimal levels of arousal or relaxation, and strategies for 
managing symptoms to enhance occupational performance. These services can help children build 
self-esteem and establish supportive relationships with family members, school personnel, and 
peers. Occupational therapy practitioners can play a critical role in working with teachers and 
other school personnel, as well as with family members to address the occupational performance 
needs of children with anxiety disorders.

LEVELS OF INTERVENTION
Promotion: Occupational therapy practitioners can promote whole population approaches 
fostering mental health at the universal level (e.g., school-wide efforts to reduce stress and sensory 
overload throughout the day, such as inclusive recess experiences).

Prevention: Practitioners may introduce targeted interventions to help at-risk students manage 
their symptoms more easily without necessarily singling them out (e.g., collaborating with teachers 
to create sensory-friendly environments that incorporate self regulating strategies within the class-
room, such as making fidget toys available, providing quiet corners in which to work, and offering 
relaxation breaks).

Intensive/Individualized: Occupational therapy practitioners can collaborate with teachers to 
implement classroom interventions designed to enhance an anxious child’s occupational perfor-
mance (e.g., modifying assignments by breaking them down into smaller steps, allowing flexible 
deadlines for harder assignments, reducing homework load, creating opportunities for stress 
reduction, adhering to a sensory diet, or partnering with a friend during more challenging learning 
activities).

Home: Work with families to establish daily routines that include time together, as well as time 
alone for de-stressing. Educate family members about anxiety symptoms and how they can 
interfere with functioning. Help develop coping strategies (e.g., sleep hygiene routine, quiet retreat, 
sensory diet, sensory modulation kit). Encourage enjoyable family activities that alleviate stress and 
promote social participation. 

School: Educate all school personnel about anxiety disorders and how they impact learning and 
socialization (e.g., in-service sessions, handouts). Promote sensory-friendly areas indoors (e.g., cre-
ate sensory modulation areas in classrooms) and outdoors (e.g., create a reflective garden or nature 
trail on the edge of the playground). Encourage school curriculum that supports stress manage-
ment and promotes socialization (e.g., yoga, team-building activities, walking clubs). Promote 
inclusive after school activities. 

Community: Partner with local after-school and community organizations to create activities that 
help youth manage stress (e.g., community service projects, exercise clubs). Reach out to parent 
groups or youth service organizations to educate members about anxiety disorders and offer strat-
egies for managing symptoms (e.g., ask to speak at a meeting, create a handout with helpful hints, 
write an article for a newsletter or community newspaper). 

Strategies for Managing Anxiety

• Create a sensory modulation kit and/or 
a sensory diet.

• Use Cognitive Behavioral Therapy 
(CBT) and Social and Emotional 
Learning (SEL) to help students 
develop skills to recognize and 
manage their emotions, thoughts, and 
behaviors.

• Teach relaxation techniques and 
positive self-talk that students can use 
in the classroom and at home.

• Promote participation in meaningful 
leisure activities.

CHECK THIS OUT! 
• Anxiety and Depression Association of 

America Web site: http://www.adaa.
org Useful information about anxiety 
disorders and depression, as well as 
resources for families and professionals

• CASEL Web site: http://casel.org  
Explains the SEL framework and 
provides examples of what principals, 
teachers, and parents can do to pro-
mote it within the school environment

• Minnesota Association for Children’s 
Mental Health Web site: http://www.
schoolmentalhealth.org/Resources/
Educ/MACMH/Anxiety.pdf Fact sheet 
for the classroom.

• National Institute of Mental Health Web 
site: http://www.nimh.nih.gov/
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OBJECTIVE. The relationship between sensory processing factors and the sleep habits and patterns of

typically developing children ages 8–12 yr was investigated.

METHOD. Forty-five typically developing children and their parents or caregivers took part. Parents com-
pleted the Sensory Processing Measure–Home Form, Children’s Sleep Hygiene Scale, and Children’s Sleep

Habits Questionnaire, and the children completed the Children’s Report of Sleep Patterns. Spearman r

correlation and linear regression analyses were completed with the children’s sleep habits and patterns as

the dependent variables and the sensory processing factors as the independent variables.

RESULTS. Sensory processing factors were significantly associated with the children’s sleep habits and
patterns, as reported by parents and children. Predictive relationships were established between the

children’s sensory processing factors and sleep habits and patterns.

CONCLUSION. Occupational therapy practitioners should consider sensory processing factors when

working with children who present with suspected sleep problems.

Foitzik, K., & Brown, T. (2018). Relationship between sensory processing and sleep in typically developing children.

American Journal of Occupational Therapy, 72, 7201195040. https://doi.org/10.5014/ajot.2018.027524

All people, including children, engage in the occupation of sleep (American
Occupational Therapy Association [AOTA], 2014). Reduced sleep quality

in children has been associated with reduced scores in school-related cognitive
tasks, emotional regulation, short-term memory, and some aspects of attention
(Paavonen et al., 2010; Reale, Guarnera, & Mazzone, 2014; Vriend et al.,
2013). The link between children’s sleep and sensory processing factors requires
further examination. In this study we investigated whether typically developing
children’s sensory processing factors were associated with their sleep patterns,
habits, and routines.

The U.S. National Sleep Foundation recommends that the appropriate
amount of sleep for children ages 6–13 yr is 9–11 hr per night (Hirshkowitz
et al., 2015). Shorter sleep duration is linked with lower scores on cognitive
tasks (Paavonen et al., 2010). According to Vriend et al. (2013), sleep that was
shortened by 1 hr affected children’s emotional regulation, short-term memory,
and some aspects of attention. Sleep disturbances, particularly waking up at
night, had a negative impact on academic performance, according to the final
exam results of 154 Italian school children ages 5–11 yr (Reale et al., 2014).

Findings from most studies are derived from parent-report data about
children’s sleep. Surani et al. (2015) conducted a cross-sectional study involving
1,507 elementary and middle-school students in Texas who completed the
Child Sleep Habits Questionnaire (CSHQ; Owens, Spirito, & McGuinn,
2000) after a sleep education program. The children reported difficulty sleeping
and stayed awake long after their parents thought they had fallen asleep,
highlighting the difference between parent- and child-reported data.

The American Journal of Occupational Therapy 7201195040p1
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Sensory processing is a neurological process of sensory
input to the central nervous system and subsequent behav-
ioral responses to assist with regulation of arousal levels
throughout the day. Patterns of sensory processing occur
across the lifespan in everyone (Dunn, 2007). Sensory pro-
cessing problems in children with autism spectrum disorder
(ASD) have been related to problem behaviors, motor be-
haviors, routines, and social behaviors (O’Donnell, Deitz,
Kartin, Nalty, & Dawson, 2012; Tomcheck, Little, &
Dunn, 2015). Children with attention deficit disorder have
also been found to have difficulties with sensory processing
that relate to behavioral problems, hyperactivity, and im-
pulsivity (Pfeiffer, Daly, Nicholls, &Gullo, 2015; Shimizu,
Bueno, & Miranda, 2014).

Sensory processing challenges influence children’s
performance in social participation, play, and self-care.
Emerging evidence suggests that sensory processing fac-
tors influence sleep performance in all children, whether
typically or nontypically developing (Koenig & Rudney,
2010). Shani-Adir, Rozenman, Kessel, and Engel-Yeger
(2009) reported associations between sensory hypersen-
sitivity and sleep quality in 57 Israeli children diagnosed
with atopic dermatitis compared with 37 healthy children
ages 4–10 yr.

Another case control study, conducted by Wengel,
Hanlon-Dearman, and Fjeldsted (2011), reported that
irregular sensory processing patterns in children with fetal
alcohol syndrome were correlated with sleep disturbances,
including increased bedtime resistance, sleep latency,
shorter sleep duration, and increased anxiety and night
awakening events. A cohort study reported that children
with ASD were likely to have increased sensory sensitiv-
ity, which is associated with difficulty filtering out stimuli
when trying to fall asleep and stay asleep (Reynolds, Lane,
& Thacker, 2012).

To date, two cross-sectional studies have explored
relationships between sensory processing and sleep in
typically developing children. One, involving healthy
children from Israel, indicated that tactile sensitivity
predicted difficulties with sleep and behavior (Shochat,
Tzischinsky, & Engle-Yeger, 2009). The second in-
vestigation, by Vasak, Williamson, Garden, and Zwicker
(2015), focused on typically developing toddlers referred
to a community occupational therapy practice for sleep
difficulties. Vasak et al. found small but not statistically
significant correlations between sensory sensitivity and
sleep. They noted that children with increased sensory
sensitivity patterns slept less during the day and took
longer to fall asleep at night.

The current literature supports the view that sleep
quality is also strongly related to children’s daily occupational

performance and that sensory processing patterns influence
occupational performance, including sleep (Shochat et al.,
2009; Vasak et al., 2015). Because of the lack of evidence
describing links between sensory processing factors and sleep
habits and patterns in typically developing children, how-
ever, we designed this study to investigate that relationship.

Method

Participants

We used convenience sampling methods to recruit 45
typically developing children age 8–12 yr and their par-
ents or caregivers from community youth sporting or-
ganizations in the Geelong, Victoria, Australia, region.
The children were included in the study if they had no
known diagnosis of intellectual disabilities, learning dif-
ficulties, mental health problems, or physical impair-
ments, as reported by parents, and no prior contact with
other professional services to address sensory processing
or sleep problems. To participate, both children and their
parents or caregivers were required to have functional
English skills and be able to comprehend verbal and
written instructions given in English appropriate for their
age level.

Instruments

Sensory Processing Measure–Home Form. The Sensory
Processing Measure–Home Form (SPM–HF; Parham &
Ecker, 2007) is a 75-item scale that assesses sensory pro-
cessing ability, praxis, and social participation in children
ages 5–12 yr. The 75 items are divided across several
sensory domains: Vision, Hearing, Touch, Taste and
Smell, Social Participation, Body Awareness, Balance and
Motion, and Planning and Ideas. The SPM–HF is
completed by the child’s parent or caregiver and takes ap-
proximately 15–20 min to complete. Reliability and
validity of the scale were examined in a sample of 1,051
typically developing children ages 5–12 yr from the
United States. The eight SPM–HF subscales had Cron-
bach’s as ranging from .70 to .80. Evidence of the SPM–
HF’s test–retest reliability has been reported, with all
subscale coefficients being greater than .94 (Parham,
Ecker, Miller Kuhaneck, Henry, & Glennon, 2007).
Evidence of the SPM–HF’s construct validity and con-
vergent validity were also reported in its test manual
(Parham & Ecker, 2007).

Children’s Sleep Hygiene Scale. The Children’s Sleep
Hygiene Scale (CSHS; Harsh, Easley, & LeBourgeois,
2002) is a 22-item parent-report measure that assesses
sleep hygiene practices of children ages 2–12 yr. Parents
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indicate their child’s sleep behavior during the past
month using a 6-point Likert scale. Internal consistency
as measured by Cronbach’s a was reported as .76, and
evidence of the CSHS’s validity has also been reported
(Harsh et al., 2002).

Children’s Sleep Habits Questionnaire. The CSHQ is a
45-item parent-report questionnaire that examines the
sleep behaviors of their children. The CSHQ items cover a
range of categories considered to be common clinical
symptoms of sleep complaints: Bedtime Behavior, Sleep
Onset, Sleep Duration, Anxiety Around Sleep, Behavior
During Sleep and Night Awakenings, Sleep Disor-
dered Breathing, Parasomnias, Morning Awakenings, and
Daytime Sleepiness (Owens et al., 2000). Reliability and
validity of the CSHQ were determined in two groups: (1)
a community sample of 1,099 children ages 4–10 yr and
(2) a clinical sample of 154 children with diagnosed sleep
disorders, both from the United States. Internal consis-
tency as were .68 in the community sample and .78 in
the clinical sample. Test–retest reliability was assessed in
a community sample of 60 parents after a 2-wk inter-
val, with subscale correlations ranging from .62 to .79
(Owens et al., 2000). The specificity and sensitivity of the
CSHQ were reported as .72 and .80, respectively (Owens
et al., 2000). Evidence for the validity of the CSHQ has
also been reported (Markovich, Gendron, & Corkum,
2015)

Children’s Report of Sleep Patterns. The Children’s
Report of Sleep Patterns (CRSP; Meltzer et al., 2013) is a
60-item questionnaire developed specifically to be com-
pleted by children ages 8–12 yr. The 60 items are dis-
tributed across three scales: (1) Sleep Patterns, (2) Sleep
Hygiene including Caffeine, Activities Before Bed, Sleep
Location and Electronics subscales; and (3) Sleep Dis-
turbance including Bedtime fears and worries, Restless
Legs, Parasomnias, and Insomnia subscales (Meltzer
et al., 2013). Internal consistency based on Cronbach’s a
coefficients was reported to be >.70. Test–retest reliability
correlations were all >.80 for all scales, and evidence of
the CRSP’s construct validity has also been reported
(Meltzer et al., 2013).

Procedure

Approval to conduct this study was granted by the Deakin
University Human Ethics Advisory Group. Consent was
obtained from organizations for the researchers to ap-
proach children and their parents/caregivers, inviting them
to participate in the study by distributing information
packs that included a plain language statement for both
adults and children, consent forms, and a demographics
questionnaire. After receiving the information about the

study, participants indicated their interest by returning the
consent forms by mail or email. After determining which
participants met the inclusion criteria, we asked the
parents/caregivers to complete the SPM–HF, CSHS, and
CSHQ and the children to complete the CRSP.

Data Analysis

Data were analyzed using IBM SPSS Statistics (Version
23; IBM Corp., Armonk, NY). Spearman r correlation
analyses were conducted to determine the associations
between sensory processing and sleep using the subscale
scores from the SPM–HF and the subscale scores from
each of the other sleep scales. Multilinear regression
analysis was conducted on the variables with significant
correlations to determine whether the SPM–HF subscale
scores were predictive of the CSHS, CSHQ, and CRSP
subscale scores.

Results

Participant Demographics

Of the total sample (n 5 45), 26 participants (57.8%)
were male and 19 (42.2%) were female. The average age
of the child participants was 9.9 yr (standard deviation 5
1.46). The children recruited for the study were in
Grades 2–6 and attended state (91.1%) and independent
(8.9%) primary schools. The majority of the parents or
caregivers who completed the SPM–HF, CSHS, and
CSHQ were mothers (n 5 43; 95.6%).

Correlations Between SPM–HF and CSHS Subscales

We found positive correlations between a number of the
SPM–HF and CSHS subscale scores, including (1)
CSHS Physiological scores with SPM–HF Social Partic-
ipation (r 5 .36, p < .05) and Taste and Smell (r 5 .35,
p < .05) scores, (2) CSHS Bedtime Routine scores with
SPM–HF Taste and Smell (r 5 .34, p < .05), and (3)
CSHS Sleepiness and SPM–HF Social Participation (r5
.34, p < .05; Table 1).

Correlations Between SPM–HF and CSHQ Subscales

Low but statistically significant negative correlations were
obtained between SPM–HF and CSHQ subscales scores,
including (1) CSHQ Sleep Duration with SPM–HF
Touch (r 5 .33, p < .05), Taste and Smell (r 5 .33,
p < .05), and Planning and Ideas (r 52.33, p < .05); (2)
CSHQ Sleep Disordered Breathing with SPM–HF Social
Participation (r 5 2.38, p < .01), Body Awareness (r 5
2.40, p < .01), Balance and Motion (r 52.39, p < .01),
and Planning and Ideas (r 5 2.37, p < .05); and
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(3) CSHQ Daytime Sleepiness with SPM–HF Touch
(r 5 .36, p < .05) and Taste and Smell (r 5 2.31, p <
.05; Table 2).

Correlations Between SPM–HF and CRSP Subscales

Negative correlations were also obtained between the
parent-reported SPM–HF and the children’s reported
CRSP sleep factors, including (1) CRSP Caffeine with
SPM–HF Taste and Smell (r 5 2.34, p < .05), (2)
CRSP indicator items with SPM–HF Social Participation
(r52.34, p < .05) and Balance and Motion (r52.29,
p < .05), (3) CRSP Restless Legs and SPM–HF Balance
and Movement (r 5 2.30, p < .05), and (4) CRSP
Activities and SPM–HF Planning and Ideas (r 5 2.30,
p < .05; Table 3).

Regression Analysis Findings

Predictive relationships were determined between the
SPM–HF subscales and parent-report CSHS. The
SPM–HF Social Participation and Taste and Smell sub-
scales uniquely explained 25% of the total variance on the

CSHS Physiology subscale, F (2, 42) 5 7.01, adjusted R2 5
.21, p < .05. Both SPM–HF subscales made unique signif-
icant contributions to the predictive model: Social Partici-
pation, p 5 .15, 95% confidence interval (CI) [0.04, 0.37],
b (b) 5 0.348, and Taste and Smell, p 5 .04, 95% CI
[0.39, 1.26], b (b) 5 0.293.

The CSHS Bedtime Routine subscale and the
SPM–HF Taste and Smell subscale indicated that Taste
and Smell explained 9.2% of the total variance on the
CSHS Bedtime Routine subscale, F(1, 43) 5 4.34,
adjusted R2 5 .07, p < .05, b (b) 5 0.303, p 5 .043,
95% CI [0.02, 1.03]. The SPM–HF Social Participation
subscale was predictive of high scores on the CSHS Sleep
Stability subscale, with the R2 value indicating that the
regression model accounted for 13.5% of the CSHS
Sleep Stability subscale’s total variance, F(1, 43)5 6.70,
adjusted R2 5 0.12, p < .05, b (b) 5 0.367, p 5 .013,
95% CI [0.05, 0.37].

Predictive relationships were determined between
parent-reported sensory processing factors and child-
reported sleep habits and patterns (via the CRSP). The

Table 1. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CSHS Subscales (N 5 45)

CSHS Subscales

SPM–HF Subscales Physiological Cognitive Emotion Environment Bedtime Routine Sleepiness

Social Participation .36* .19 .19 .26 .15 .34*

Vision 2.02 2.15 .09 .11 .04 2.23

Hearing 2.01 2.08 .03 .14 .27 2.07

Touch .03 .13 .20 2.02 .20 .27

Taste and Smell .35* .11 .03 .06 .34* .17

Body Awareness .25 2.06 .18 2.01 .10 .18

Balance and Motion .06 .13 .19 .21 .04 .16

Planning and Ideas .15 .14 .16 .05 .29 .28

Note. CSHS 5 Children’s Sleep Hygiene Scale; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05.

Table 2. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CSHQ Subscales (N 5 45)

CSHQ Subscales

SPM–HF
Subscales

Bedtime
Routines

Sleep Onset
Delay

Sleep
Duration

Sleep
Anxiety

Night
Wakings Parasomnias

Sleep Disordered
Breathing

Daytime
Sleepiness

Social
Participation

2.04 2.24 2.08 .13 2.22 2.21 2.38** 2.06

Vision 2.04 .16 .07 .03 2.08 2.27 2.04 2.02

Hearing 2.02 .20 2.01 2.03 2.05 2.25 2.12 2.07

Touch .04 2.09 2.33* .00 2.16 2.13 2.17 2.36*

Taste and Smell 2.17 2.02 2.33* .11 2.22 2.21 2.22 2.31*

Body Awareness 2.09 2.04 2.21 .16 2.14 2.15 2.40** 2.02

Balance and
Motion

.01 2.11 .05 2.03 2.21 2.26 2.39** 2.03

Planning and
Ideas

2.04 2.03 2.33* .15 2.18 2.12 2.37* 2.22

Note. CSHQ 5 Children’s Sleep Habits Questionnaire; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05. **p < .01.
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SPM–HF Taste and Smell subscale uniquely explained
13.6% of the total variance on the CRSP Caffeine sub-
scale score, p 5 .014, 95% CI [21.08, 20.13], b (b) 5
20.380. The SPM–HF Balance and Motion subscale
explained 14.6% of the total variance on the CRSP
Restless Legs subscale, F (1, 43)5 7.37, adjusted R2 5 .13,
p < .05, b (b) 5 0.383, p 5 .009, 95% CI [1.10, 20.16].
Finally, the SPM–HF Planning and Ideas subscale ex-
plained 12.1% of the total variance on the CRSP Activities
Before Bed subscale, F(1, 43) 5 5.89, adjusted R2 5 .10,
p < .05, b (b)5 0.347, p5 .019, 95% CI [20.64,20.06].

Discussion
Emerging evidence from the current literature suggests
a relationship between sensory processing factors and
children’s sleep habits and patterns (Shochat et al., 2009;
Vasak et al., 2015). This study was the first to examine
the relationships between sensory processing factors and
sleep in a sample of typically developing children who did
not present with any known sleep problems.

We observed several significant correlations, as mea-
sured by the CSHS, CSHQ, and CRSP, between the
SPM–HF subscales and the sleep habits and patterns of
the children in our sample. Several predictive relation-
ships between children’s sensory processing factors and
their sleep habits and patterns (as reported by both par-
ents and children) also were found. Note that the
SPM–HF Hearing and Vision subscales did not sig-
nificantly correlate with any of the CSHS, CSHQ, or
CRSP subscales, whereas the SPM–HF subscales were
significantly correlated with at least one or more of the
children’s sleep-related subscales.

Spira (2014) investigated the effectiveness of a sen-
sory intervention program for school-age children from
Israel (N 5 50) with sensory modulation disorder on
the outcomes of sleep behaviors and social participation.
Parents of the children completed the Short Sensory

Profile (Dunn, 1999), the CSHQ, the Child Behavior
Checklist (Achenbach & Ruffle, 2000), and the SPM–
HF Social Participation subscale. Spira made the following
observations: Greater daytime sleepiness was associated
with heightened tactile sensitivity and taste/smell sensitiv-
ity, r 5 .28, p < .05. Night wakings were associated with
lower movement sensitivity, r 5 .28, p < .05. Parasomnias
were modestly related to lower energy, r 5 .27, p < .05, as
was sleep onset delay, r 5 .28, p < .05. Finally, greater
sleep anxiety was modestly linked with higher visual/
auditory sensitivity, r 5 .28, p < .05 (Spira, 2014, p. 81).
These findings are consistent with the results of the current
study.

Influence of Sensory Processing on Sleep Hygiene

To date, no other study has used the CSHS or CRSP when
investigating relationships between sensory processing and
sleep in children. The CSHS provided information about
environmental factors that may influence children’s sleep
onset and maintenance (Harsh et al., 2002). The CSHS
and SPM–HF together allowed us to investigate whether
children’s sensory processing function influenced their
participation in bedtime preparation activities. Significant,
positive predictive relationships were obtained between the
SPM–HF Social Participation subscale, accounting for
9.8% of the variance on the CSHS Physiological subscale
and 13.5% of the variance for the CSHS Sleepiness sub-
scale. This suggests that children, who are more likely to
have higher levels of social participation, are more likely to
have better sleep physiological hygiene and sleep stability
factors.

Social participation is influenced by sensory pro-
cessing, with a direct link made in a study by Hilton,
Graver, and LaVesser (2007), who found statistically
significant correlations between sensory overresponsivity
and challenges with social performance. Cosbey, Johnston,
and Dunn (2010) reported that children with SPD had
more social interaction with family members than with

Table 3. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CRSP Subscales (N 5 45)

CRSP Subscales

SPM–HF Subscales Caffeine Activities Sleep Location Electronics Bedtime Fears/Worries Restless Legs Parasomnia Indicator Items Sleepiness

Social Participation .19 2.19 2.11 2.23 .09 2.23 2.17 2.34* 2.27

Vision .15 .03 2.02 .28 2.08 2.18 .21 2.10 .06

Hearing .17 2.28 2.09 .08 .01 2.16 .04 2.05 .18

Touch 2.30* 2.28 2.22 2.08 .14 2.05 2.07 .06 2.03

Taste and Smell 2.34* 2.29 2.17 2.12 2.04 2.19 2.18 .05 2.23

Body Awareness 2.02 2.05 .02 .15 .20 .01 .26 2.05 .12

Balance and Motion .14 2.24 2.08 2.22 .10 2.30* 2.12 2.29* 2.32*

Planning and Ideas .09 2.30* 2.10 .08 .10 2.12 .09 2.13 .08

Note. CRSP5 Children’s Report of Sleep Patterns; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05.

The American Journal of Occupational Therapy 7201195040p5

Downloaded From: http://ajot.aota.org/ on 09/22/2018 Terms of Use: http://AOTA.org/terms



peers. It also appears that children’s social participation
may be influenced by their motor abilities. In a study
involving 88 kindergarten-age children, Yair and Bart
(2006) reported that children who presented with motor
skill challenges were more likely to engage in solitary play
than social play.

Internal child temperament may also be a determinant
of social behavior, with significant associations reported
between the two variables. For example, Baer et al. (2015)
determined that children who were more impulsive
tended to be less socially competent than children who
had better behavioral regulation skills. Spira (2014)
also found a predictive link between sensory processing
and social participation in a sample of school-age children
from Israel (N 5 50) with sensory modulation disorder.
Spira’s hierarchical regression determined that “the sen-
sory related measures accounted for 13.8% of the change
in social participation, p < .001” (p. iii).

Environmental factors, such as parenting values about
bedtime habits in the home, may potentially influence
children’s sleep hygiene during bedtime preparation ac-
tivities. A study of 766 Italian schoolchildren reported
that increased parent-imposed structure at bedtime was
related to better sleep quality and knowledge about
the importance of sleep (Esposito, Gnisci, Fabbri, &
Cicogna, 2014). This finding is supported by a study of
84 English children completed by Jones and Ball (2014),
who also reported that sleep hygiene was better when
parents carried out a consistent bedtime structure and
routine for their children.

Positive predictive relationships between the SPM–HF
Taste and Smell subscale and the CSHS Physiological
subscale accounted for 9.8% of its variance. The SPM–HF
Taste and Smell subscale was also predictive of the CSHS
Bedtime Routine subscales, accounting for 9.1% of its
variance. This indicates that children who tend to be overly
responsive to taste and smell have better CSHS physiology
sleep hygiene and better bedtime routines. CSHS physi-
ology sleep hygiene factors include items such as con-
suming caffeinated drinks, excessive drinking of liquid,
or complaints about hunger before bed. Although recent
evidence supports that increased sensitivity to smell influ-
ences consumption of new foods (Monnery-Patris et al.,
2015), reduced instances of caffeine intake among school-
age children may be due to other environmental influ-
ences, such as parental values and beliefs.

Beckford, Grimes, and Riddell (2015) investigated
caffeine consumption in children and found that children
were more likely to consume caffeinated beverages in the
home between 5:00 p.m. and 8:30 p.m., and consump-
tion was more likely if they were of a low socioeconomic

background. The socioeconomic background of the fam-
ilies in our study was not recorded; however, parental
reports of good physiological hygiene were supported by
the children’s report of significant predictive relationship
between the SPM–HF Taste and Smell subscale and
child-reported caffeine consumption from the CRSP, ac-
counting for 13.6% of the variance.

Influence of Sensory Processing on Children’s
Sleep Habits

Shochat et al. (2009) reported a predictive relationship
between tactile hypersensitivity as measured by the Short
Sensory Profile and sleep habits as measured by CSHQ in
a sample of 51 healthy schoolchildren. Contrary to these
findings, in the current study we found low but signifi-
cant negative correlations between the SPM–HF Touch
subscale and the Sleep Duration and Daytime Sleepiness
subscales of the CSHQ. This means that children whose
SPM–HF scores indicated some problems in the sensory
processing area of touch were more likely to sleep longer
without disruption and were less likely to experience
daytime sleepiness. This finding is similar to one found in
a study involving healthy adults, where a greater tendency
for sensory seeking was significantly correlated with fewer
sleep disturbances (Engel-Yeger & Shochat, 2012). Simi-
larities between typically developing children and healthy
adults suggest that both of these groups are less likely to
experience sensory processing problems and are, therefore,
less likely to experience difficulties with their sleep activities.

Parent-proxy report of children’s sleep habits in other
studies that have investigated the relationships between
children’s sensory processing and sleep have predomi-
nantly used the CSHQ to gather data. Shani-Adir et al.
(2009) reported that children with atopic dermatitis ex-
perienced sensory hypersensitivity and that these children
experienced more difficulties on the CSHQ subscales
compared with their typically developing peers. These
difficulties were indicated on the Sleep Duration, Para-
somnias, Sleep Disordered Breathing, and Daytime
Sleepiness subscales. All of these subscales except for
Parasomnia had significant low-level negative correlations
with the SPM–HF subscales in the current study. The
CSHQ Sleep Duration subscale shared a weak but sig-
nificant correlation with the SPM–HF Planning and
Ideas, Touch, and Taste and Smell subscales. This sug-
gests that the more problems indicated in the SPM–HF
subscales, the less likely the child was to experience
problems as identified by the CSHQ sleep subscales. This
finding adds support to Shochat et al.’s (2009) study, in
which typically developing children were less likely to
experience sleep problems indicated by the CSHQ.
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Influence of Sensory Processing on Sleep Habits
and Patterns

Our literature review identified a gap in child-reported
data on sleep patterns and habits. To obtain a client-
centered perspective from children that describes a sub-
jective experience (e.g., sleep), it was necessary to collect
information directly from the children, and this was
achieved with the CRSP. This study found a significant
negative predictive relationship between the SPM–HF
Balance and Motion subscale and the CRSP Restless Legs
subscale (variance 5 14.6%), indicating that although
children may have some problems with balance and mo-
tion, they are less likely to experience symptoms associ-
ated with restless legs. The cause of restless legs syndrome
is unknown, and the syndrome is commonly associated
with other conditions experienced by the individual
(Klingelhoefer, Bhattacharya, & Reichmann, 2016).

Higher scores on the SPM–HF Planning and Ideas
subscale had a negative predictive relationship with the
CRSP Activities Before Bed subscale (variance5 12.1%),
indicating that the children were more likely to report a
desirably calm bedtime routine. Pfeiffer et al. (2015) used
the SPM–HF and reported that children with attention
deficit hyperactivity disorder often presented with prob-
lems in the area of planning and ideas. Together, these
results suggest that children with sensory processing dys-
function may have difficulties with the daily occupation of
sleep, in particular as it relates to sleep preparation activ-
ities (similar to the CRSP Activities Before Bed subscale).

Limitations and Future Research
In this study we collected data from a small sample of 45
typically developing children from a specific geographical
region; therefore, generalizing these findings to a wider
population should be done with caution. The participants
volunteered to take part in the study, however, and this
may have biased the data collected because of the con-
venience sampling approach we used.

The current study revealed significant correlations and
predictive relationships between children’s sensory pro-
cessing issues and their sleep habits and patterns. This
relationship should be further examined in additional
studies with a larger sample of children and parents and a
wider range of age groups. A study comparing children
with known sensory processing dysfunction with a group
of typically developing children would provide further
evidence about the relationship between children’s sen-
sory processing abilities and their sleep habits and pat-
terns. Future studies that include the perspective of the
child are also strongly recommended.

Implications for Occupational
Therapy Practice
Our findings indicate that significant associations exist
between children’s sensory processing abilities and their
functional participation in sleep occupations and there-
fore provide a preliminary reference point from which to
assess children referred to occupational therapy for sleep
problems. Key points for occupational therapy practice
are as follows:
• Sleep is an important and essential occupation for

children.
• Several predictive relationships exist between child-

ren’s sensory processing and their sleep habits and
patterns.

• Clinicians should evaluate children’s sleep as part of
their assessments.

Conclusion
This study provides preliminary insights into the re-
lationship between the sensory processing patterns of
typically developing children and their sleep habits and
patterns. It also established that several predictive rela-
tionships exist between children’s sensory processing
components and their sleep habits and patterns. This
study provides a reference point for clinicians when
evaluating whether sensory processing may influence key
components of children’s occupational performance (i.e.,
sleep). We also suggest using a combination of parent-
proxy and child self-report sleep scales. s
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OBJECTIVE. The relationship between sensory processing factors and the sleep habits and patterns of

typically developing children ages 8–12 yr was investigated.

METHOD. Forty-five typically developing children and their parents or caregivers took part. Parents com-
pleted the Sensory Processing Measure–Home Form, Children’s Sleep Hygiene Scale, and Children’s Sleep

Habits Questionnaire, and the children completed the Children’s Report of Sleep Patterns. Spearman r

correlation and linear regression analyses were completed with the children’s sleep habits and patterns as

the dependent variables and the sensory processing factors as the independent variables.

RESULTS. Sensory processing factors were significantly associated with the children’s sleep habits and
patterns, as reported by parents and children. Predictive relationships were established between the

children’s sensory processing factors and sleep habits and patterns.

CONCLUSION. Occupational therapy practitioners should consider sensory processing factors when

working with children who present with suspected sleep problems.

Foitzik, K., & Brown, T. (2018). Relationship between sensory processing and sleep in typically developing children.

American Journal of Occupational Therapy, 72, 7201195040. https://doi.org/10.5014/ajot.2018.027524

All people, including children, engage in the occupation of sleep (American
Occupational Therapy Association [AOTA], 2014). Reduced sleep quality

in children has been associated with reduced scores in school-related cognitive
tasks, emotional regulation, short-term memory, and some aspects of attention
(Paavonen et al., 2010; Reale, Guarnera, & Mazzone, 2014; Vriend et al.,
2013). The link between children’s sleep and sensory processing factors requires
further examination. In this study we investigated whether typically developing
children’s sensory processing factors were associated with their sleep patterns,
habits, and routines.

The U.S. National Sleep Foundation recommends that the appropriate
amount of sleep for children ages 6–13 yr is 9–11 hr per night (Hirshkowitz
et al., 2015). Shorter sleep duration is linked with lower scores on cognitive
tasks (Paavonen et al., 2010). According to Vriend et al. (2013), sleep that was
shortened by 1 hr affected children’s emotional regulation, short-term memory,
and some aspects of attention. Sleep disturbances, particularly waking up at
night, had a negative impact on academic performance, according to the final
exam results of 154 Italian school children ages 5–11 yr (Reale et al., 2014).

Findings from most studies are derived from parent-report data about
children’s sleep. Surani et al. (2015) conducted a cross-sectional study involving
1,507 elementary and middle-school students in Texas who completed the
Child Sleep Habits Questionnaire (CSHQ; Owens, Spirito, & McGuinn,
2000) after a sleep education program. The children reported difficulty sleeping
and stayed awake long after their parents thought they had fallen asleep,
highlighting the difference between parent- and child-reported data.
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Sensory processing is a neurological process of sensory
input to the central nervous system and subsequent behav-
ioral responses to assist with regulation of arousal levels
throughout the day. Patterns of sensory processing occur
across the lifespan in everyone (Dunn, 2007). Sensory pro-
cessing problems in children with autism spectrum disorder
(ASD) have been related to problem behaviors, motor be-
haviors, routines, and social behaviors (O’Donnell, Deitz,
Kartin, Nalty, & Dawson, 2012; Tomcheck, Little, &
Dunn, 2015). Children with attention deficit disorder have
also been found to have difficulties with sensory processing
that relate to behavioral problems, hyperactivity, and im-
pulsivity (Pfeiffer, Daly, Nicholls, &Gullo, 2015; Shimizu,
Bueno, & Miranda, 2014).

Sensory processing challenges influence children’s
performance in social participation, play, and self-care.
Emerging evidence suggests that sensory processing fac-
tors influence sleep performance in all children, whether
typically or nontypically developing (Koenig & Rudney,
2010). Shani-Adir, Rozenman, Kessel, and Engel-Yeger
(2009) reported associations between sensory hypersen-
sitivity and sleep quality in 57 Israeli children diagnosed
with atopic dermatitis compared with 37 healthy children
ages 4–10 yr.

Another case control study, conducted by Wengel,
Hanlon-Dearman, and Fjeldsted (2011), reported that
irregular sensory processing patterns in children with fetal
alcohol syndrome were correlated with sleep disturbances,
including increased bedtime resistance, sleep latency,
shorter sleep duration, and increased anxiety and night
awakening events. A cohort study reported that children
with ASD were likely to have increased sensory sensitiv-
ity, which is associated with difficulty filtering out stimuli
when trying to fall asleep and stay asleep (Reynolds, Lane,
& Thacker, 2012).

To date, two cross-sectional studies have explored
relationships between sensory processing and sleep in
typically developing children. One, involving healthy
children from Israel, indicated that tactile sensitivity
predicted difficulties with sleep and behavior (Shochat,
Tzischinsky, & Engle-Yeger, 2009). The second in-
vestigation, by Vasak, Williamson, Garden, and Zwicker
(2015), focused on typically developing toddlers referred
to a community occupational therapy practice for sleep
difficulties. Vasak et al. found small but not statistically
significant correlations between sensory sensitivity and
sleep. They noted that children with increased sensory
sensitivity patterns slept less during the day and took
longer to fall asleep at night.

The current literature supports the view that sleep
quality is also strongly related to children’s daily occupational

performance and that sensory processing patterns influence
occupational performance, including sleep (Shochat et al.,
2009; Vasak et al., 2015). Because of the lack of evidence
describing links between sensory processing factors and sleep
habits and patterns in typically developing children, how-
ever, we designed this study to investigate that relationship.

Method

Participants

We used convenience sampling methods to recruit 45
typically developing children age 8–12 yr and their par-
ents or caregivers from community youth sporting or-
ganizations in the Geelong, Victoria, Australia, region.
The children were included in the study if they had no
known diagnosis of intellectual disabilities, learning dif-
ficulties, mental health problems, or physical impair-
ments, as reported by parents, and no prior contact with
other professional services to address sensory processing
or sleep problems. To participate, both children and their
parents or caregivers were required to have functional
English skills and be able to comprehend verbal and
written instructions given in English appropriate for their
age level.

Instruments

Sensory Processing Measure–Home Form. The Sensory
Processing Measure–Home Form (SPM–HF; Parham &
Ecker, 2007) is a 75-item scale that assesses sensory pro-
cessing ability, praxis, and social participation in children
ages 5–12 yr. The 75 items are divided across several
sensory domains: Vision, Hearing, Touch, Taste and
Smell, Social Participation, Body Awareness, Balance and
Motion, and Planning and Ideas. The SPM–HF is
completed by the child’s parent or caregiver and takes ap-
proximately 15–20 min to complete. Reliability and
validity of the scale were examined in a sample of 1,051
typically developing children ages 5–12 yr from the
United States. The eight SPM–HF subscales had Cron-
bach’s as ranging from .70 to .80. Evidence of the SPM–
HF’s test–retest reliability has been reported, with all
subscale coefficients being greater than .94 (Parham,
Ecker, Miller Kuhaneck, Henry, & Glennon, 2007).
Evidence of the SPM–HF’s construct validity and con-
vergent validity were also reported in its test manual
(Parham & Ecker, 2007).

Children’s Sleep Hygiene Scale. The Children’s Sleep
Hygiene Scale (CSHS; Harsh, Easley, & LeBourgeois,
2002) is a 22-item parent-report measure that assesses
sleep hygiene practices of children ages 2–12 yr. Parents
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indicate their child’s sleep behavior during the past
month using a 6-point Likert scale. Internal consistency
as measured by Cronbach’s a was reported as .76, and
evidence of the CSHS’s validity has also been reported
(Harsh et al., 2002).

Children’s Sleep Habits Questionnaire. The CSHQ is a
45-item parent-report questionnaire that examines the
sleep behaviors of their children. The CSHQ items cover a
range of categories considered to be common clinical
symptoms of sleep complaints: Bedtime Behavior, Sleep
Onset, Sleep Duration, Anxiety Around Sleep, Behavior
During Sleep and Night Awakenings, Sleep Disor-
dered Breathing, Parasomnias, Morning Awakenings, and
Daytime Sleepiness (Owens et al., 2000). Reliability and
validity of the CSHQ were determined in two groups: (1)
a community sample of 1,099 children ages 4–10 yr and
(2) a clinical sample of 154 children with diagnosed sleep
disorders, both from the United States. Internal consis-
tency as were .68 in the community sample and .78 in
the clinical sample. Test–retest reliability was assessed in
a community sample of 60 parents after a 2-wk inter-
val, with subscale correlations ranging from .62 to .79
(Owens et al., 2000). The specificity and sensitivity of the
CSHQ were reported as .72 and .80, respectively (Owens
et al., 2000). Evidence for the validity of the CSHQ has
also been reported (Markovich, Gendron, & Corkum,
2015)

Children’s Report of Sleep Patterns. The Children’s
Report of Sleep Patterns (CRSP; Meltzer et al., 2013) is a
60-item questionnaire developed specifically to be com-
pleted by children ages 8–12 yr. The 60 items are dis-
tributed across three scales: (1) Sleep Patterns, (2) Sleep
Hygiene including Caffeine, Activities Before Bed, Sleep
Location and Electronics subscales; and (3) Sleep Dis-
turbance including Bedtime fears and worries, Restless
Legs, Parasomnias, and Insomnia subscales (Meltzer
et al., 2013). Internal consistency based on Cronbach’s a
coefficients was reported to be >.70. Test–retest reliability
correlations were all >.80 for all scales, and evidence of
the CRSP’s construct validity has also been reported
(Meltzer et al., 2013).

Procedure

Approval to conduct this study was granted by the Deakin
University Human Ethics Advisory Group. Consent was
obtained from organizations for the researchers to ap-
proach children and their parents/caregivers, inviting them
to participate in the study by distributing information
packs that included a plain language statement for both
adults and children, consent forms, and a demographics
questionnaire. After receiving the information about the

study, participants indicated their interest by returning the
consent forms by mail or email. After determining which
participants met the inclusion criteria, we asked the
parents/caregivers to complete the SPM–HF, CSHS, and
CSHQ and the children to complete the CRSP.

Data Analysis

Data were analyzed using IBM SPSS Statistics (Version
23; IBM Corp., Armonk, NY). Spearman r correlation
analyses were conducted to determine the associations
between sensory processing and sleep using the subscale
scores from the SPM–HF and the subscale scores from
each of the other sleep scales. Multilinear regression
analysis was conducted on the variables with significant
correlations to determine whether the SPM–HF subscale
scores were predictive of the CSHS, CSHQ, and CRSP
subscale scores.

Results

Participant Demographics

Of the total sample (n 5 45), 26 participants (57.8%)
were male and 19 (42.2%) were female. The average age
of the child participants was 9.9 yr (standard deviation 5
1.46). The children recruited for the study were in
Grades 2–6 and attended state (91.1%) and independent
(8.9%) primary schools. The majority of the parents or
caregivers who completed the SPM–HF, CSHS, and
CSHQ were mothers (n 5 43; 95.6%).

Correlations Between SPM–HF and CSHS Subscales

We found positive correlations between a number of the
SPM–HF and CSHS subscale scores, including (1)
CSHS Physiological scores with SPM–HF Social Partic-
ipation (r 5 .36, p < .05) and Taste and Smell (r 5 .35,
p < .05) scores, (2) CSHS Bedtime Routine scores with
SPM–HF Taste and Smell (r 5 .34, p < .05), and (3)
CSHS Sleepiness and SPM–HF Social Participation (r5
.34, p < .05; Table 1).

Correlations Between SPM–HF and CSHQ Subscales

Low but statistically significant negative correlations were
obtained between SPM–HF and CSHQ subscales scores,
including (1) CSHQ Sleep Duration with SPM–HF
Touch (r 5 .33, p < .05), Taste and Smell (r 5 .33,
p < .05), and Planning and Ideas (r 52.33, p < .05); (2)
CSHQ Sleep Disordered Breathing with SPM–HF Social
Participation (r 5 2.38, p < .01), Body Awareness (r 5
2.40, p < .01), Balance and Motion (r 52.39, p < .01),
and Planning and Ideas (r 5 2.37, p < .05); and
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(3) CSHQ Daytime Sleepiness with SPM–HF Touch
(r 5 .36, p < .05) and Taste and Smell (r 5 2.31, p <
.05; Table 2).

Correlations Between SPM–HF and CRSP Subscales

Negative correlations were also obtained between the
parent-reported SPM–HF and the children’s reported
CRSP sleep factors, including (1) CRSP Caffeine with
SPM–HF Taste and Smell (r 5 2.34, p < .05), (2)
CRSP indicator items with SPM–HF Social Participation
(r52.34, p < .05) and Balance and Motion (r52.29,
p < .05), (3) CRSP Restless Legs and SPM–HF Balance
and Movement (r 5 2.30, p < .05), and (4) CRSP
Activities and SPM–HF Planning and Ideas (r 5 2.30,
p < .05; Table 3).

Regression Analysis Findings

Predictive relationships were determined between the
SPM–HF subscales and parent-report CSHS. The
SPM–HF Social Participation and Taste and Smell sub-
scales uniquely explained 25% of the total variance on the

CSHS Physiology subscale, F (2, 42) 5 7.01, adjusted R2 5
.21, p < .05. Both SPM–HF subscales made unique signif-
icant contributions to the predictive model: Social Partici-
pation, p 5 .15, 95% confidence interval (CI) [0.04, 0.37],
b (b) 5 0.348, and Taste and Smell, p 5 .04, 95% CI
[0.39, 1.26], b (b) 5 0.293.

The CSHS Bedtime Routine subscale and the
SPM–HF Taste and Smell subscale indicated that Taste
and Smell explained 9.2% of the total variance on the
CSHS Bedtime Routine subscale, F(1, 43) 5 4.34,
adjusted R2 5 .07, p < .05, b (b) 5 0.303, p 5 .043,
95% CI [0.02, 1.03]. The SPM–HF Social Participation
subscale was predictive of high scores on the CSHS Sleep
Stability subscale, with the R2 value indicating that the
regression model accounted for 13.5% of the CSHS
Sleep Stability subscale’s total variance, F(1, 43)5 6.70,
adjusted R2 5 0.12, p < .05, b (b) 5 0.367, p 5 .013,
95% CI [0.05, 0.37].

Predictive relationships were determined between
parent-reported sensory processing factors and child-
reported sleep habits and patterns (via the CRSP). The

Table 1. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CSHS Subscales (N 5 45)

CSHS Subscales

SPM–HF Subscales Physiological Cognitive Emotion Environment Bedtime Routine Sleepiness

Social Participation .36* .19 .19 .26 .15 .34*

Vision 2.02 2.15 .09 .11 .04 2.23

Hearing 2.01 2.08 .03 .14 .27 2.07

Touch .03 .13 .20 2.02 .20 .27

Taste and Smell .35* .11 .03 .06 .34* .17

Body Awareness .25 2.06 .18 2.01 .10 .18

Balance and Motion .06 .13 .19 .21 .04 .16

Planning and Ideas .15 .14 .16 .05 .29 .28

Note. CSHS 5 Children’s Sleep Hygiene Scale; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05.

Table 2. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CSHQ Subscales (N 5 45)

CSHQ Subscales

SPM–HF
Subscales

Bedtime
Routines

Sleep Onset
Delay

Sleep
Duration

Sleep
Anxiety

Night
Wakings Parasomnias

Sleep Disordered
Breathing

Daytime
Sleepiness

Social
Participation

2.04 2.24 2.08 .13 2.22 2.21 2.38** 2.06

Vision 2.04 .16 .07 .03 2.08 2.27 2.04 2.02

Hearing 2.02 .20 2.01 2.03 2.05 2.25 2.12 2.07

Touch .04 2.09 2.33* .00 2.16 2.13 2.17 2.36*

Taste and Smell 2.17 2.02 2.33* .11 2.22 2.21 2.22 2.31*

Body Awareness 2.09 2.04 2.21 .16 2.14 2.15 2.40** 2.02

Balance and
Motion

.01 2.11 .05 2.03 2.21 2.26 2.39** 2.03

Planning and
Ideas

2.04 2.03 2.33* .15 2.18 2.12 2.37* 2.22

Note. CSHQ 5 Children’s Sleep Habits Questionnaire; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05. **p < .01.
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SPM–HF Taste and Smell subscale uniquely explained
13.6% of the total variance on the CRSP Caffeine sub-
scale score, p 5 .014, 95% CI [21.08, 20.13], b (b) 5
20.380. The SPM–HF Balance and Motion subscale
explained 14.6% of the total variance on the CRSP
Restless Legs subscale, F (1, 43)5 7.37, adjusted R2 5 .13,
p < .05, b (b) 5 0.383, p 5 .009, 95% CI [1.10, 20.16].
Finally, the SPM–HF Planning and Ideas subscale ex-
plained 12.1% of the total variance on the CRSP Activities
Before Bed subscale, F(1, 43) 5 5.89, adjusted R2 5 .10,
p < .05, b (b)5 0.347, p5 .019, 95% CI [20.64,20.06].

Discussion
Emerging evidence from the current literature suggests
a relationship between sensory processing factors and
children’s sleep habits and patterns (Shochat et al., 2009;
Vasak et al., 2015). This study was the first to examine
the relationships between sensory processing factors and
sleep in a sample of typically developing children who did
not present with any known sleep problems.

We observed several significant correlations, as mea-
sured by the CSHS, CSHQ, and CRSP, between the
SPM–HF subscales and the sleep habits and patterns of
the children in our sample. Several predictive relation-
ships between children’s sensory processing factors and
their sleep habits and patterns (as reported by both par-
ents and children) also were found. Note that the
SPM–HF Hearing and Vision subscales did not sig-
nificantly correlate with any of the CSHS, CSHQ, or
CRSP subscales, whereas the SPM–HF subscales were
significantly correlated with at least one or more of the
children’s sleep-related subscales.

Spira (2014) investigated the effectiveness of a sen-
sory intervention program for school-age children from
Israel (N 5 50) with sensory modulation disorder on
the outcomes of sleep behaviors and social participation.
Parents of the children completed the Short Sensory

Profile (Dunn, 1999), the CSHQ, the Child Behavior
Checklist (Achenbach & Ruffle, 2000), and the SPM–
HF Social Participation subscale. Spira made the following
observations: Greater daytime sleepiness was associated
with heightened tactile sensitivity and taste/smell sensitiv-
ity, r 5 .28, p < .05. Night wakings were associated with
lower movement sensitivity, r 5 .28, p < .05. Parasomnias
were modestly related to lower energy, r 5 .27, p < .05, as
was sleep onset delay, r 5 .28, p < .05. Finally, greater
sleep anxiety was modestly linked with higher visual/
auditory sensitivity, r 5 .28, p < .05 (Spira, 2014, p. 81).
These findings are consistent with the results of the current
study.

Influence of Sensory Processing on Sleep Hygiene

To date, no other study has used the CSHS or CRSP when
investigating relationships between sensory processing and
sleep in children. The CSHS provided information about
environmental factors that may influence children’s sleep
onset and maintenance (Harsh et al., 2002). The CSHS
and SPM–HF together allowed us to investigate whether
children’s sensory processing function influenced their
participation in bedtime preparation activities. Significant,
positive predictive relationships were obtained between the
SPM–HF Social Participation subscale, accounting for
9.8% of the variance on the CSHS Physiological subscale
and 13.5% of the variance for the CSHS Sleepiness sub-
scale. This suggests that children, who are more likely to
have higher levels of social participation, are more likely to
have better sleep physiological hygiene and sleep stability
factors.

Social participation is influenced by sensory pro-
cessing, with a direct link made in a study by Hilton,
Graver, and LaVesser (2007), who found statistically
significant correlations between sensory overresponsivity
and challenges with social performance. Cosbey, Johnston,
and Dunn (2010) reported that children with SPD had
more social interaction with family members than with

Table 3. Correlation Analysis (Spearman’s r) Results for SPM–HF Subscales and CRSP Subscales (N 5 45)

CRSP Subscales

SPM–HF Subscales Caffeine Activities Sleep Location Electronics Bedtime Fears/Worries Restless Legs Parasomnia Indicator Items Sleepiness

Social Participation .19 2.19 2.11 2.23 .09 2.23 2.17 2.34* 2.27

Vision .15 .03 2.02 .28 2.08 2.18 .21 2.10 .06

Hearing .17 2.28 2.09 .08 .01 2.16 .04 2.05 .18

Touch 2.30* 2.28 2.22 2.08 .14 2.05 2.07 .06 2.03

Taste and Smell 2.34* 2.29 2.17 2.12 2.04 2.19 2.18 .05 2.23

Body Awareness 2.02 2.05 .02 .15 .20 .01 .26 2.05 .12

Balance and Motion .14 2.24 2.08 2.22 .10 2.30* 2.12 2.29* 2.32*

Planning and Ideas .09 2.30* 2.10 .08 .10 2.12 .09 2.13 .08

Note. CRSP5 Children’s Report of Sleep Patterns; SPM–HF5 Sensory Processing Measure–Home Form.
*p < .05.
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peers. It also appears that children’s social participation
may be influenced by their motor abilities. In a study
involving 88 kindergarten-age children, Yair and Bart
(2006) reported that children who presented with motor
skill challenges were more likely to engage in solitary play
than social play.

Internal child temperament may also be a determinant
of social behavior, with significant associations reported
between the two variables. For example, Baer et al. (2015)
determined that children who were more impulsive
tended to be less socially competent than children who
had better behavioral regulation skills. Spira (2014)
also found a predictive link between sensory processing
and social participation in a sample of school-age children
from Israel (N 5 50) with sensory modulation disorder.
Spira’s hierarchical regression determined that “the sen-
sory related measures accounted for 13.8% of the change
in social participation, p < .001” (p. iii).

Environmental factors, such as parenting values about
bedtime habits in the home, may potentially influence
children’s sleep hygiene during bedtime preparation ac-
tivities. A study of 766 Italian schoolchildren reported
that increased parent-imposed structure at bedtime was
related to better sleep quality and knowledge about
the importance of sleep (Esposito, Gnisci, Fabbri, &
Cicogna, 2014). This finding is supported by a study of
84 English children completed by Jones and Ball (2014),
who also reported that sleep hygiene was better when
parents carried out a consistent bedtime structure and
routine for their children.

Positive predictive relationships between the SPM–HF
Taste and Smell subscale and the CSHS Physiological
subscale accounted for 9.8% of its variance. The SPM–HF
Taste and Smell subscale was also predictive of the CSHS
Bedtime Routine subscales, accounting for 9.1% of its
variance. This indicates that children who tend to be overly
responsive to taste and smell have better CSHS physiology
sleep hygiene and better bedtime routines. CSHS physi-
ology sleep hygiene factors include items such as con-
suming caffeinated drinks, excessive drinking of liquid,
or complaints about hunger before bed. Although recent
evidence supports that increased sensitivity to smell influ-
ences consumption of new foods (Monnery-Patris et al.,
2015), reduced instances of caffeine intake among school-
age children may be due to other environmental influ-
ences, such as parental values and beliefs.

Beckford, Grimes, and Riddell (2015) investigated
caffeine consumption in children and found that children
were more likely to consume caffeinated beverages in the
home between 5:00 p.m. and 8:30 p.m., and consump-
tion was more likely if they were of a low socioeconomic

background. The socioeconomic background of the fam-
ilies in our study was not recorded; however, parental
reports of good physiological hygiene were supported by
the children’s report of significant predictive relationship
between the SPM–HF Taste and Smell subscale and
child-reported caffeine consumption from the CRSP, ac-
counting for 13.6% of the variance.

Influence of Sensory Processing on Children’s
Sleep Habits

Shochat et al. (2009) reported a predictive relationship
between tactile hypersensitivity as measured by the Short
Sensory Profile and sleep habits as measured by CSHQ in
a sample of 51 healthy schoolchildren. Contrary to these
findings, in the current study we found low but signifi-
cant negative correlations between the SPM–HF Touch
subscale and the Sleep Duration and Daytime Sleepiness
subscales of the CSHQ. This means that children whose
SPM–HF scores indicated some problems in the sensory
processing area of touch were more likely to sleep longer
without disruption and were less likely to experience
daytime sleepiness. This finding is similar to one found in
a study involving healthy adults, where a greater tendency
for sensory seeking was significantly correlated with fewer
sleep disturbances (Engel-Yeger & Shochat, 2012). Simi-
larities between typically developing children and healthy
adults suggest that both of these groups are less likely to
experience sensory processing problems and are, therefore,
less likely to experience difficulties with their sleep activities.

Parent-proxy report of children’s sleep habits in other
studies that have investigated the relationships between
children’s sensory processing and sleep have predomi-
nantly used the CSHQ to gather data. Shani-Adir et al.
(2009) reported that children with atopic dermatitis ex-
perienced sensory hypersensitivity and that these children
experienced more difficulties on the CSHQ subscales
compared with their typically developing peers. These
difficulties were indicated on the Sleep Duration, Para-
somnias, Sleep Disordered Breathing, and Daytime
Sleepiness subscales. All of these subscales except for
Parasomnia had significant low-level negative correlations
with the SPM–HF subscales in the current study. The
CSHQ Sleep Duration subscale shared a weak but sig-
nificant correlation with the SPM–HF Planning and
Ideas, Touch, and Taste and Smell subscales. This sug-
gests that the more problems indicated in the SPM–HF
subscales, the less likely the child was to experience
problems as identified by the CSHQ sleep subscales. This
finding adds support to Shochat et al.’s (2009) study, in
which typically developing children were less likely to
experience sleep problems indicated by the CSHQ.
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Influence of Sensory Processing on Sleep Habits
and Patterns

Our literature review identified a gap in child-reported
data on sleep patterns and habits. To obtain a client-
centered perspective from children that describes a sub-
jective experience (e.g., sleep), it was necessary to collect
information directly from the children, and this was
achieved with the CRSP. This study found a significant
negative predictive relationship between the SPM–HF
Balance and Motion subscale and the CRSP Restless Legs
subscale (variance 5 14.6%), indicating that although
children may have some problems with balance and mo-
tion, they are less likely to experience symptoms associ-
ated with restless legs. The cause of restless legs syndrome
is unknown, and the syndrome is commonly associated
with other conditions experienced by the individual
(Klingelhoefer, Bhattacharya, & Reichmann, 2016).

Higher scores on the SPM–HF Planning and Ideas
subscale had a negative predictive relationship with the
CRSP Activities Before Bed subscale (variance5 12.1%),
indicating that the children were more likely to report a
desirably calm bedtime routine. Pfeiffer et al. (2015) used
the SPM–HF and reported that children with attention
deficit hyperactivity disorder often presented with prob-
lems in the area of planning and ideas. Together, these
results suggest that children with sensory processing dys-
function may have difficulties with the daily occupation of
sleep, in particular as it relates to sleep preparation activ-
ities (similar to the CRSP Activities Before Bed subscale).

Limitations and Future Research
In this study we collected data from a small sample of 45
typically developing children from a specific geographical
region; therefore, generalizing these findings to a wider
population should be done with caution. The participants
volunteered to take part in the study, however, and this
may have biased the data collected because of the con-
venience sampling approach we used.

The current study revealed significant correlations and
predictive relationships between children’s sensory pro-
cessing issues and their sleep habits and patterns. This
relationship should be further examined in additional
studies with a larger sample of children and parents and a
wider range of age groups. A study comparing children
with known sensory processing dysfunction with a group
of typically developing children would provide further
evidence about the relationship between children’s sen-
sory processing abilities and their sleep habits and pat-
terns. Future studies that include the perspective of the
child are also strongly recommended.

Implications for Occupational
Therapy Practice
Our findings indicate that significant associations exist
between children’s sensory processing abilities and their
functional participation in sleep occupations and there-
fore provide a preliminary reference point from which to
assess children referred to occupational therapy for sleep
problems. Key points for occupational therapy practice
are as follows:
• Sleep is an important and essential occupation for

children.
• Several predictive relationships exist between child-

ren’s sensory processing and their sleep habits and
patterns.

• Clinicians should evaluate children’s sleep as part of
their assessments.

Conclusion
This study provides preliminary insights into the re-
lationship between the sensory processing patterns of
typically developing children and their sleep habits and
patterns. It also established that several predictive rela-
tionships exist between children’s sensory processing
components and their sleep habits and patterns. This
study provides a reference point for clinicians when
evaluating whether sensory processing may influence key
components of children’s occupational performance (i.e.,
sleep). We also suggest using a combination of parent-
proxy and child self-report sleep scales. s
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