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Study Objectives: In this study, we investigated the prevalence of symptoms of restless legs syndrome (RLS) in biological caregivers of children with a 
diagnosis of autism spectrum disorder (ASD).The relationship of RLS symptoms to caregiver health-related quality of life (HRQoL) was also examined. Finally, 
we compared the sleep quality and daytime behaviors of children with ASD in caregivers with and without symptoms of RLS.
Methods: Biological caregivers (n = 50) of children ages 6 to 11 y with a diagnosis of ASD completed a Sleep Habits Questionnaire (SHQ) that included RLS 
as determined by four questions. HRQoL was assessed using the Medical Outcomes Survey (MOS) 12-Item Short Form (SF-12). Caregivers also completed 
the Children’s Sleep Habits Questionnaire (CSHQ) and Child Behavior Checklist (CBCL6/18).
Results: Eleven caregivers (22%) fit the criteria for RLS symptomatology and caregivers with RLS reported poorer mental health. Caregivers with RLS 
described more night waking and greater internalized behavior problems in their children with ASD than the caregivers without RLS.
Conclusions: Biological caregivers of children with ASD demonstrated a high prevalence of RLS symptoms and poorer mental health. RLS is known as a 
sleep disorder that has strong heritability, and it is possible that many of the children with ASD also have symptoms of RLS. RLS as a possible disruptor of 
sleep should be considered in caregivers and in their children with ASD.
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INTRODUCTION

Autism spectrum disorder (ASD) is a complex developmental 
disorder that has an estimated prevalence of 1 in 68 children in 
the United States.1 ASD is characterized by challenges in many 
areas of early development such as communication, socializa-
tion, learning, and adaptive behavior.1 Parents of children with 
ASD often report lower health-related quality of life (HRQoL) 
than the general population in the United States2 and lower 
HRQoL than the parents or caregivers of typically developing 
children.3 A possible contributor to poor HRQoL in caregiv-
ers of children with ASD may be their own sleep needs, as 
well as any persistent sleep problems of their children.2 Sleep 
disturbances in children with ASD are reported by their par-
ents at a prevalence of 50% to 80%.4,5 It appears that there is a 
bidirectional relationship between sleep and severity of ASD 
symptoms in children with ASD, as children with more sleep 
problems tend to have more aberrant daytime behaviors. In 
turn, children with behavioral problems may have more dif-
ficulty settling for sleep and maintaining sleep throughout the 
night.6 Greater sleep problems in children with ASD are also 
associated with greater sleep problems in their parents.7 It is 
suggested that parents of children with autism may tend to be 
hypervigilant at night due to the possibility of unsafe activity 
by their children with ASD that may result in nighttime be-
haviors such as self-injury, property damage, or escape from 
their homes.8
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One sleep disorder that can affect sleep quality is restless 
legs syndrome (RLS), also known as Willis-Ekbom disease. 
RLS is a neurological sensorimotor disorder with a prevalence 
in the general population of European and American adults of 
7%.9 Persons with RLS self-report sleep disturbances that in-
clude reduced sleep,10 disrupted sleep onset and/or sleep main-
tenance, and excessive daytime sleepiness.9 Polysomnographic 
studies support the existence of sleep disturbances in individu-
als with RLS and indicate longer adjusted mean sleep latency, 
shorter total sleep time, lower sleep efficiency, higher number 
of stage shifts, longer rapid eye movement sleep latency, and a 
high arousal index.11,12 In addition to sleep disturbances, RLS 
can have a profound effect on HRQoL with both physical and 
mental HRQoL significantly decreased in studies of adults 
with the disorder.9,12

BRIEF SUMMARY
Current Knowledge/Study Rationale: Restless legs syndrome 
is a sleep disorder known to have strong heritability and is often 
associated with other health conditions. RLS may be under-
diagnosed in the biological caregivers of children with ASD, and RLS 
may contribute to poorer sleep quality in these caregivers.
Study Impact: This study suggests that biological caregivers of 
children with ASD may be at risk for RLS and poorer mental health. 
Education of caregivers concerning sleep hygiene and possible 
sleep disruptors in their own sleep and in the sleep of their children 
with ASD is vital.
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Many adults with RLS report the onset of their symptoms 
of RLS as children,13 and the criterion for diagnosis of RLS 
in children recognizes the strong hereditary link in this disor-
der. One study indicated that 71% of the children having RLS 
symptoms had at least one biological parent with RLS.14 As in 
the adult population, in samples of children and adolescents, 
RLS symptoms were associated with sleep disturbances in-
cluding sleep onset or sleep maintenance insomnia.14

To our knowledge, there are no extant studies that have 
investigated the presence of RLS in biological caregivers of 
children with ASD or the relationships of these symptoms to 
caregiver HRQoL. In addition, associations between caregiv-
ers with RLS symptoms and child sleep or child behavior have 
not been sufficiently investigated in this population. Thus, the 
aim of this study was to explore the presence of RLS symp-
toms in the biological caregivers of children with a diagnosis 
of ASD and the relationship of the RLS symptoms to care-
giver HRQoL. Additionally, we compared the sleep problems 
and aberrant behaviors of the children with ASD who had bio-
logical caregivers with RLS symptoms compared to biological 
caregivers who did not have RLS symptoms.

METHODS

Participants
The sample consisted of family caregivers of children with 
ASD who were participants in Southwest Autism Research 
and Resource Center (SARRC) clinical or research programs 
in Phoenix, AZ. SARRC promotes best practices and early 
intervention for individuals with autism through integrative 
research, educational outreach, model programs, and collab-
orative initiatives.15 Participants were the primary family care-
givers for a child between ages 6 and 11 y with a diagnosis 
of ASD confirmed by the prior administration of the Autism 
Diagnostic Observation Schedule16 or the Autism Diagnostic 
Observation Schedule, 2nd edition17 by research reliable raters 
at SARRC. Prospective participants were excluded from this 
study if the child with ASD had another primary diagnosis 
such as cerebral palsy or Down syndrome. Participants were 
also excluded if they lived outside of the United States or if 
they did not read and write in English.

Family caregivers who met the inclusion criteria were in-
vited to participate in the study investigating the relationship 
of sleep in caregivers of children with ASD to quality of life. 
Of the 159 eligible families who were contacted and invited 
to participate, 86 agreed to participate. They were given the 
option of completing a questionnaire packet either through 
a secure online link or by mail. A total of 64 surveys were 
returned, with two of the surveys eliminated due to large 
amounts of incomplete information. A total of 62 caregivers of 
children with ASD between the ages of 6 and 11 y completed 
all questionnaires used in this study, resulting in a 39% overall 
response rate. Caregivers who responded to this survey (par-
ticipants) did not differ significantly from caregivers who did 
not respond or did not complete this survey (nonparticipants) 
regarding the sex of their child with ASD or their reported 
race/ethnicity. Additionally, based on mailing ZIP codes 

there was a similar distribution of families living in Arizona 
compared to families living in another state, with 94% of the 
participants and 99% of the nonparticipants living in Arizona. 
The ZIP codes of all potential participants were coded as “high, 
middle, or low income” based on the reported median house-
hold income of the ZIP code as described by the US Census 
Bureau.18,19 There were no significant differences between the 
income levels as determined by ZIP codes of participants and 
the ZIP codes of nonparticipants. The ages of the children with 
ASD were significantly different between groups, and partici-
pants tended to have younger children (median = 7.5) while 
nonparticipants tended to have older children (median = 9.0), 
Mann-Whitney U (test of significant differences between me-
dians) = 1,638.50, p = 0.001.

Of the 62 participants, 50 caregivers (81%) were selected 
for further examination of variables related to symptoms of 
RLS. Three of the 12 caregivers who were eliminated from the 
RLS subgroup analysis were not biological parents of the child 
with ASD. Because other medical or behavioral conditions can 
mimic symptoms of RLS and in order to improve specificity 
in the diagnosis of RLS, it has been recommended by the In-
ternational Restless Legs Syndrome Study Group that certain 
conditions be considered in the differential diagnosis.20 As a 
result, an additional nine participants who indicated that they 
had arthritis, anxiety, or peripheral neuropathy on a health his-
tory questionnaire were excluded from this analysis. Three of 
the nine participants who met the other criteria for RLS were 
eliminated, one who reported arthritis and two who reported 
anxiety. Data were collected from March to August 2014. Hu-
man subjects consent was obtained through the Arizona State 
University Human Subjects Institutional Review Board prior 
to the implementation of the study.

Measures
Demographic questionnaire and health history
Information was requested concerning the age and the sex of 
the primary caregiver and the age and sex of the child with 
ASD. A brief health history of the caregiver was obtained by 
asking the caregivers if a healthcare provider had ever told 
the participant that he or she had any of the 10 most common 
health problems. This stem sentence was stated in this manner 
to elicit provider-diagnosed versus self-reported health issues. 
The participant was also asked to write in any additional health 
problems that were not listed. Demographic information was 
requested concerning family income, race/ethnicity, and mari-
tal and education status of the primary caregiver.

Sleep Habits Questionnaire
This survey study examined sleep disorder symptoms and 
sleep disruptors in caregivers of children with ASD using the 
Sleep Habits Questionnaire (SHQ), developed for use in the 
Sleep Heart Health Study.21 This questionnaire is intended to 
be used with individuals with unidentified sleep disorders, and 
addresses sleep duration and seven aspects of sleep disorders 
including symptoms of RLS. The questionnaire has been vali-
dated in English and Spanish, and it is used in a variety of 
investigations as an appropriate means of characterizing sleep 
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health. In a bilingual (English/Spanish) translation and vali-
dation of the SHQ, Cronbach α was ≥ 0.70 for sleep duration, 
snoring/apnea, insomnia and sleep symptoms, sleep disruptors, 
and RLS items for both language measures. Additionally, 68% 
of the variance on the English version was accounted for by 
four factors: (1) sleep duration, (2) snoring and apnea, (3) sleep 
symptoms, and (4) RLS.22

Caregivers were asked about their average sleep duration 
during the weekday and on the weekends. The 7-day average 
sleep duration of the caregivers was calculated by multiply-
ing the average weekday sleep hours by 5 and the average 
weekend sleep hours by 2. The total sleep duration for the 
week was divided by 7 to establish the average sleep duration 
per night.

Symptoms of RLS were identified from responses to a series 
of questions on the SHQ and reflect the diagnostic criteria rec-
ommended by the International Restless Legs Syndrome Study 
Group.20 Three questions required a “yes” or “no” response 
and included the following: “In the past year, while sitting or 
lying down, have you had the urge to move your legs?”; “Are 
the symptoms worse when you are sitting or lying down than 
when you are moving around or walking?”; “Do the symptoms 
improve if you get up and start walking?” A “yes” response 
was required for all three of these questions to identify symp-
toms of RLS. Additionally, a multiple choice question asked 
participants “What time of day do these symptoms generally 
occur?” The time of day of the symptoms was reported as one 
of the following: “I don’t have these symptoms”, “daytime 
only (before 18:00),” “bedtime only,” evening or nighttime 
only (after 18:00),” and “both day and night.” Participants who 
responded “yes” to the three preceding questions and reported 
symptoms which occurred either at “bedtime only,” evening or 
nighttime,” or “both day and night” were considered to meet 
the criteria for RLS symptoms. Additionally, participants were 
asked to give a “yes” or “no” response to the two following 
questions: “ Has anyone in your family had these unpleasant or 
uncomfortable feelings in their legs (e.g., grandparents, mother, 
father, brothers, sisters, nieces/nephews, cousins)?”; “Has a 
doctor or healthcare provider ever told you that you have Rest-
less Legs Syndrome?”

Short Form-12
The Medical Outcomes Study 12-Item Short Form (SF-12) is a 
multipurpose short-form generic measure of health status that 
was developed to be a much shorter, yet valid, alternative to the 
Short Form-36 for use in large surveys of general and specific 
populations as well as large longitudinal studies of health out-
comes.23,24 All SF-12 items were derived from the Short Form-
36. Physical and mental regression weights and a constant for 
both measures come from the general US population. Both the 
Physical Composite Scale and Mental Composite Scale are 
transformed to have a mean of 50 and a standard deviation of 
10 in the general US population, with higher scores indicating 
better physical and mental health.25

Children’s Sleep Habits Questionnaire
Information concerning the sleep habits and sleep disruptors 
of the child with ASD, as reported by the caregiver participant, 

was described using the Children’s Sleep Habits Question-
naire (CSHQ),26 a commonly used measure for identifying 
sleep problems in children with ASD.4 The Autism Treatment 
Network Sleep Committee, which consists of pediatric sleep 
medicine specialists, developmental pediatricians, neurolo-
gists, and psychiatrists, recommends the CSHQ to screen for 
insomnia and other sleep disorders in children with ASD.27 
This screening instrument consists of 33 questions used to 
derive the total sleep disturbance score that includes the fol-
lowing subscales: bedtime resistance, sleep onset delay, sleep 
duration, sleep anxiety, night waking, parasomnias, sleep dis-
ordered breathing, and daytime sleepiness. Items are rated on 
a three-point scale (1 = Rarely or zero to one times a week, 
2 = Sometimes or two to four times a week, and 3 = Usually 
or five to seven times a week), based on parent’s recall of sleep 
behaviors occurring over a typical week. Higher scores indi-
cate more sleep problems, and the standard cutoff score for the 
presence of sleep problems is a total sleep disturbance score of 
41.26 Although the CSHQ was standardized on children ages 
4 to 10 y, subsequent research found that this instrument is 
appropriate for screening for sleep problems in children with 
ASD ages 11 to 18 y.4

Child Behavior Checklist
The Child Behavior Checklist (CBCL6/18)28 is a norm-ref-
erenced parent report measure used to measure daytime be-
havior in children ages 6 to 18 y. The CBCL6/18 consists of 
eight syndrome scales that contribute to broad internalizing or 
externalizing problem domains and indicates overall patterns 
of aberrant behavior. The syndrome scales include: anxious/
depressed, somatic complaints, withdrawn, attention problems, 
aggressive behavior, social problems, thought problems, and 
rule breaking behavior. Parents rate their child’s behavior dur-
ing the previous 2 mo on a scale of 0 (not true) to 2 (very true 
or often true) with higher scores indicating more aberrant be-
haviors. Test-retest reliability, interparent reliability, and inter-
nal reliability are good to excellent. The CBCL correlates with 
other measures of child behavior problems.28

Statistical Analysis
All data were analyzed using SPSS version 22 (SPSS Inc., Chi-
cago, IL). Descriptive statistics were computed for all vari-
ables. Means and standard deviations (SD) were calculated 
for continuous normally distributed variables and medians 
and interquartile range were calculated for continuous non-
normally distributed variables. Percentages were reported 
for categorical variables. Dichotomized variables were cre-
ated from RLS data collected from the SHQ. The t-test and 
the Mann-Whitney U test were used to test for significant dif-
ferences between groups for parametric and nonparametric 
data, respectively. For the non-normally distributed variables, 
the effect size (r) was calculated when there was a significant 
difference between groups. In the analysis of categorical vari-
ables, the Pearson chi-square test or the Fisher exact test were 
used due to small numbers in some of the cells. The level of 
statistical significance was established at 0.05 and unadjusted 
for multiple comparisons due to the exploratory nature of this 
cross-sectional study. 
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RESULTS

Descriptive characteristics of the study sample of caregivers 
and their children with ASD are presented in Table 1. Of the 50 
participants, 11 (22%) indicated that they had RLS symptoms 
by their responses to the four key questions on the SHQ. The 
caregivers who reported symptoms of RLS were not signifi-
cantly different in sex, age, ethnicity, education, or income, nor 
did their children with ASD differ in sex or age from the care-
givers who did not report symptoms of RLS. Of the 11 partici-
pants who reported RLS, 4 of the participants, or 36%, stated 
that they had a relative with RLS symptoms. Only 1 of the 11 
participants who indicated having symptoms of RLS reported 
a diagnosis of RLS from a healthcare provider. Four of the 11 
participants indicated that their symptoms were present both 

“day and night”, which may indicate severe RLS or another 
condition that mimics RLS. One of these four participants 

indicated that she has a close relative with RLS. One of the 
four participants reported than she has had these symptoms 
since childhood and the remaining three participants report 
the presence of these symptoms for the past 1 to 5 y. A sensitiv-
ity analysis was completed that excluded only adoptive parents 
and included all 59 of the biological caregivers regardless of 
reported medical conditions. This analysis yielded results that 
were similar to the results with the nine caregivers excluded for 
medical conditions. Significant differences were found in the 
same variables between participants who reported RLS symp-
toms and those who did not report symptoms.

Caregiver’s sleep duration, other sleep disorder symptoms, 
and HRQoL scores are characterized in Table 2. There were 
no significant differences between caregivers with RLS symp-
toms and caregivers without RLS symptoms in sleep dura-
tion and most sleep disorder symptoms. However, caregivers 
with RLS symptoms reported more sleep onset delay than 

Table 1—Demographics of caregivers and their children with autism spectrum disorder.
With Symptoms of RLS (n = 11) Without Symptoms of RLS (n = 39) p 

Relationship to child with ASD 0.56
 Mother 11 (100) 35 (90)
 Father  0 (0)  4 (10)

Caregiver age (y), mean (SD) 39.4 (4.1) 40.1 (4.7) 0.68
Race/ethnicity  0.66

 Asian  0 (0)  1 (2.6)
 Black or African American  0 (0)  2 (5.1)
 Hispanic  2 (18)  2 (5.1)
 Non-Hispanic White  9 (82) 32 (82)
 Pacific Islander  0 (0)  1 (2.6)
 Other  0 (0)  1 (2.6)

Relationship status 0.39
 Married 10 (90.9) 38 (97.4)
 Divorced  1 (9.1)  1 (2.6)

Level of education  0.96
 High school only  0 (0)  0 (0)
 Some college  3 (27.3) 11 (28)
 4-y degree (BA, BS)  5 (45.4) 19 (49)
 Graduate degree  3 (27.3)  9 (23)

Income level  0.58
 Under $20,000  0 (0)  1 (2.6)
 $21,000 to $49,000  2 (18.2)  0 (0)
 $50,000 to $79,000  1 (9.1) 13 (33.3)
 $80,000 to $99,000  0 (0)  8 (20.5)
 $100,000 and over  8 (72.7) 17 (43.6)

Health provider diagnosis of RLS  1 (9.1)  0 (0) 0.22
Health provider diagnosis of depression  2 (18.2)  9 (23.1) 1.00
Child with ASD age (y)

median (IQR) 
7.4 

7.0 (6 to 8)
7.7 

8.0 (7 to 9)
0.66

Sex 1.00
 Boy  9 (82) 32 (82)
 Girl  2 (18)  7 (18)

Data are presented as number (%) except caregiver age is presented as mean and standard deviation (SD) and child age is presented a median and 
interquartile range (IQR). ASD = autism spectrum disorder, RLS = restless legs syndrome. t-test used for caregiver age, Mann-Whitney U test used for child 
age. Pearson chi-square test used for race/ethnicity, level of education, and income level. Fisher exact test for all other variables. 
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caregivers without RLS symptoms. Although physical HRQoL 
was high and equivalent for both groups, mental HRQoL was 
poorer for caregivers with RLS symptoms (median = 29.67 ) 
than for caregivers without RLS symptoms (median = 39.58), 
U = 108.50, p = 0.01, r = 0.35.

The CSHQ is summarized in Table 3. There were significant 
differences in one subscale, which indicated more nightwak-
ing for the children with ASD whose biological caregivers re-
ported RLS symptoms (median = 6.0) compared to children of 
caregivers without RLS symptoms (median = 4.0), U = 133.50, 
p = 0.05, r = 0.28. There were no significant differences be-
tween the children of the caregivers with RLS and caregiv-
ers without RLS in any of the other subscales or in the total 
score of the CSHQ. A total sleep disturbance score of 41 on 
the CSHQ indicated child sleep problems. In this sample, 82% 
of the children with caregivers who reported RLS symptoms 
scored above the cutoff of score 41 (median = 48.00) on the 
CSHQ compared to 69% of the children of caregivers with-
out RLS (median = 45.00). The difference between these two 
groups was not significant. The CSHQ contains only one ques-
tion regarding restless sleep in children; “Child is restless and 
moves a lot during sleep.” Seventy-three percent of the care-
givers with RLS symptoms reported their children had restless 
sleep “sometimes” (two to four times a week) or “usually” (five 
to seven times a week). However, this finding did not achieve 
a level of significance.

Table 3 also summarizes the behavior scores of the children 
with ASD on the CBCL6/18. Children of caregivers with RLS 
symptoms scored higher on the Internalizing Behavior Scale 
(median = 11.00) than children of caregivers without RLS 

(median = 8.00), U = 121.50, p = 0.03, r = 0.31, demonstrating 
more behaviors such as anxiety, depression, and somatic com-
plaints. Higher total scores on the CBCL6/18 or more aberrant 
behaviors in their children with ASD were reported by care-
givers with RLS symptoms (median = 57.75) compared to care-
givers without RLS symptoms (median = 49.00), U = 130.00, 
p = 0.05, r = 0.28.

DISCUSSION

This exploratory study reported the prevalence of RLS symp-
toms among biological caregivers of children aged 6 to 11 y 
with a diagnosis of ASD. An unexpected finding in this study 
was the relatively high percentage of biological caregivers who 
reported symptoms of RLS. The reported 22% of caregivers 
with RLS symptoms is much higher than the 7% prevalence 
from an epidemiology study of the general population in the 
United States and Europe.9

There were no differences for physical HRQoL for both 
groups. Notably, their scores were slightly higher than the US 
norms for adults aged 35 to 44 y.29 Our results are unlike a pre-
vious study of parents aged 35 to 44 y who had children with 
ASD. That study found lower physical HRQoL using the SF-12 
version 2 among the parents of children with ASD compared 
to US population norms.2 Our results also differed from stud-
ies that found that the physical HRQoL of persons with RLS 
was poorer than the general US population norms.30 The better 
physical health of our sample may reflect the higher income 
bracket as many of the participants reported an annual family 

Table 2—Caregiver sleep disorder symptoms, sleep duration, and health-related quality of life.
With Symptoms of RLS Without Symptoms of RLS p 

Caregiver sleep duration 0.58
Median 6.00 h 6.57 h
Interquartile range 5.57 to 7.29 6.00 to 7.00

Insomnia symptoms 8 (72.7) 19 (48.7) 0.19
 Sleep onset delay 6 (54.5)  8 (20.5) 0.05
 Night waking 6 (54.5)  9 (23.1) 0.06
 Early morning waking 4 (36.3)  9 (23.1) 0.44

Apnea symptoms 4 (36.3) 12 (30.8) 0.73
Excessive daytime sleepiness 3 (27.3) 11 (28.2) 1.00
Nonrestorative sleep 7 (63.6) 19 (48.7) 0.50
Insufficient sleep 8 (72.7) 19 (48.7) 0.30
Snoring 1 (9.0) 17 (43.5) 0.07
HRQoL-SF-12 

PCS 0.50
Median 60.15 58.48
Interquartile range 57.83 to 61.66 51.73 to 63.05

MCS 0.01
Median 29.67 39.57
Interquartile range 21.82 to 38.63 31.88 to 43.01

Data are presented as number (%) unless otherwise indicated. Sleep Habits Questionnaire p value calculated using the Fisher exact test. HRQoL and 
caregiver sleep duration calculated using the Mann-Whitney U test. PCS = Physical Composite Scale, MCS = Mental Composite Scale, RLS = restless 
legs syndrome.
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income of over $100,000. In comparison, only 10.5% of the 
participants in the study of the HRQoL of parents of children 
with ASD stated that their income was greater than $100,000 
per year.2 Although no information was provided about access 
to health care in our study, it is well established that in the 
United States, individuals with higher incomes generally have 
better health care access and report better physical health.31 In 
our study, participants reported poorer mental HRQoL below 
the norms for the US general population,29 and consistent with 
other studies of caregivers of children with ASD.2 Further-
more, the mental HRQoL for caregivers with RLS symptoms 
was significantly lower than the biological caregivers without 
RLS symptoms. This is similar to other research findings that 
associated RLS in adults with poorer mental HRQoL.9,12

RLS is known as a sleep disorder that has strong heritabil-
ity.14 Symptoms of RLS in parents may signal risk of possible 
RLS in the children of these parents, an often undetected con-
dition that can affect sleep quality. This study also provided 
preliminary information concerning relationships between 
caregivers with and without RLS symptoms and their chil-
dren’s sleep. Caregivers with RLS symptoms were more likely 
to report that their children with ASD had more nightwaking. 
It is possible that many of these children may have RLS symp-
toms but lack the verbal ability to describe their symptoms. 
RLS may contribute to a poor sleep quality and to more fre-
quent night-waking.14 Unfortunately, the CSHQ contains only 
one item that addressed restless sleep in children; therefore, 

this measure may not have provided caregivers adequate op-
portunity to report symptoms that may relate to RLS. Caregiv-
ers of children with ASD may also perceive restless behaviors 
prior to and during sleep as a symptom of ASD rather than as 
a symptom of a discrete sleep disorder. This did not achieve 
statistical significance, perhaps due to the small sample size, 
and it suggests a need to further explore restless sleep in this 
population.

Research has indicated a higher prevalence of RLS in chil-
dren with other health conditions, including attention deficit 
hyperactivity disorder (ADHD). A literature review examined 
associations between RLS and ADHD and found that up to 
44% of study participants with ADHD also reported RLS. Ad-
ditional studies found that up to 26% of participants with RLS 
had ADHD or ADHD symptoms.32 ADHD was found to be the 
second most common comorbid disorder in individuals with 
a diagnosis of ASD.33 Although there has been no research 
on the prevalence of RLS in children with ASD, one study 
found the prevalence of periodic limb movement disorder, a 
condition often associated with RLS, to be 47% in children 
with ASD compared to 8% in typically developing control pa-
tients.34 The pathogenesis of RLS, ASD, and ADHD are un-
certain, although the dopamine-opiate system and iron as a 
cofactor have been implicated in each of these disorders.32,34–36 
Given these linkages, it is suggested that future bench and 
clinical research examine further these relationships that could 
expand our knowledge of the complex relationships between 

Table 3—Sleep and behavior scales for children with autism spectrum disorder.
With Symptoms of RLS Without Symptoms of RLS p 

CSHQ total, median (IQR) 48.0 (45.0–57.0) 45.0 (39.0–52.0) 0.15
Subscales, median (IQR)

Bedtime resistance 8.0 (6.0–11.0) 8.0 (6.0–12.0)
Sleep onset delay 2.0 (1.0–3.0) 0.0 (0.0–1.0) 0.26
Sleep duration 4.0 (3.0–7.0) 3.0 (3.0–6.0) 0.26
Sleep anxiety 6.0 (4.0–8.0) 5.0 (5.0–8.0) 0.83
Night waking 6.0 (3.0–7.0) 4.0 (3.0–5.0) 0.05
Parasomnias 10.0 (9.0–11.0) 9.0 (8.0–10.0) 0.33
Sleep-disordered breathing 3.0 (3.0–3.0) 3.0 (3.0–3.0) 0.47
Daytime sleepiness 12.0 (11.0–14.0) 11.0 (10.0–14.0) 0.22
Restless sleep; child is restless and 
moves a lot during sleep

2.0 (1.0–3.0) 2.0 (1.0–2.0) 0.11

CBCL6-18 total, median (IQR) 57.7 (54.7–74.0) 49.0 (37.0–59.0) 0.05
Externalizing behavior, median (IQR) 11 (4.0–18.0)  9.0 (5.0–14.0) 0.44
Internalizing behavior, median (IQR)  11.0 (9.0–18.0)  8.0 (6.0–13.0) 0.03
Subscales

Social problems, median (IQR)  5.0 (3.0–7.0)  4.0 (3.0–6.0) 0.30
Thought problems, median (IQR) 7.0 (6.0–9.0  6.0 (3.0–8.0) 0.08
Attention problems, mean (SD) 11.91 (2.88) 10.41 (4.31) 0.28*
Rule breaking, median (IQR)  2.0 (1.0–4.0)  2.0 (1.0–3.0) 0.54
Aggressive behavior, median (IQR) 10.0 (3.0–14.0)  7.0 (4.0–10.0) 0.54
Anxiety depression, median (IQR)  4.0 (2.0–10.0)  4.0 (2.0–5.0) 0.64
Withdrawn depressed, median (IQR)  5.0 (2.0–8.0)  3.0 (2.0–5.0) 0.13
Somatic complaints, median (IQR)  3.0 (1.0–5.0)  1.0 (0.0–3.0) 0.07

Data are presented as median and interquartile ranges (IQR) for nonparametric data, mean and standard deviation (SD) for parametric data. CBCL6-18 = 
Child Behavior Checklist Ages 6 to 18, CSHQ = Children’s Sleep Habits Questionnaire, RLS = restless legs syndrome. *t = −1.08 (degrees of freedom 48).
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these disorders and lead to interventions to ameliorate symp-
toms and improve child and family quality of life.

In this study, the children of caregivers with RLS symptoms 
were more likely to exhibit more withdrawal, depression, anx-
iety, and somatic complaints than the children of caregivers 
without RLS symptoms. Notably there was no significant rela-
tionship between RLS symptoms and a health provider diagno-
sis of depression in the caregivers. Prior research has reported 
relationships between RLS and some features of depression in 
adults10,37 and associations in children and adolescents between 
RLS and negative mood, and RLS and comorbid depression 
or anxiety disorders.14 Although a causal mechanism for the 
relationship between RLS and depression has not been estab-
lished in either direction,37 there may be several factors that 
link depression and RLS. As with RLS, dopamine neurotrans-
mission has been linked to depression. Altered dopaminergic 
function may underlie depression and persistent exacerbations 
of the symptoms of depression may promote further dopamine 
dysregulation.38 Other factors that may influence the relation-
ship between depression and RLS may be higher scores on so-
matic items of depression scales related to sleep disturbances 
and loss of energy10 or possible aggravation of RLS through 
the use of antidepressants.39 Further research is needed to un-
derstand the associations and mechanisms that link depression 
and RLS in adults and children. An additional concern in a 
population of caregivers of children with ASD is their suscep-
tibility to depression and psychological distress in comparison 
with caregivers of typically developing children40 and children 
with other disabilities.41 Optimal care for children with ASD 
depends on the good physical and psychological health of their 
caregivers. Attention to caregiver mental health needs within 
the intervention process is important to achieve positive out-
comes for the child with ASD and the family unit.42

As with any study, there are limitations to this research. First, 
this study consisted of a small convenience sample of parents 
of children with ASD, and these results cannot be generalized 
to other caregivers of children with ASD. The demographics 
of our sample do not closely reflect families who have children 
with ASD in the United States or in Arizona. The majority 
or 82% of our participants identified as being non-Hispanic 
White compared to 48% of families in Arizona and 53% of 
families of children with ASD in the United States.43 Neverthe-
less, this study mirrors other published research with children 
with ASD in which minorities have been underrepresented.44

Second, our low response rate may reflect some self-selec-
tion of caregivers who have sleep problems. However, income 
level estimate, sex of the child, and ethnicity did not differ be-
tween participants and nonparticipants, mitigating potential 
bias. Nonetheless, our participants generally had younger chil-
dren with ASD compared to our nonparticipants and younger 
children with ASD are reported to have more sleep problems 
such as night waking that disrupt parent sleep,4 thus potentially 
influencing our findings.

Third, the cross-sectional nature of this study is a limitation 
as it captured the caregiver’s perceptions at only one point in 
time. Fourth, this study relied on the self-report by caregivers 
of their own sleep disturbances as well as the sleep quality and 
behavior problems of their children with ASD. In particular, 

the ascertainment of RLS symptoms was based on question-
naire responses, and this may have resulted in some diagnostic 
imprecision. It is possible that the three participants who were 
excluded because of RLS mimics of anxiety and arthritis also 
had RLS. It was also impossible to determine if the partici-
pants who reported RLS symptoms “both day and night” had 
severe RLS or had another condition that mimics RLS. Fifth, 
parent reports of child sleep disturbances have not always been 
supported in studies by objective information.45 Therefore, ac-
tigraphy and polysomnography would corroborate information 
obtained by parent report concerning child sleep disturbances. 
Finally, because of the descriptive nature of this study, no cau-
sality can be inferred. If adjustments were made for multiple 
comparisons, some results would not achieve significance at 
the 0.05 level. The small sample size lacked power, and the 
effects of significant variables were all small to medium (0.28 
to 0.35).

Despite these limitations, there are several major strengths 
of this study, including a confirmed diagnosis of ASD through 
an Autism Diagnostic Observation Schedule or Autism Di-
agnostic Observation Schedule 2 that have strong sensitiv-
ity and specificity for diagnoses.46 The poorer mental health 
of the caregivers with RLS even compared to their non-RLS 
cohorts makes a new contribution to the growing body of evi-
dence regarding RLS and HRQoL literature. Importantly, to 
our knowledge, this is the first study of its kind to examine 
caregivers with and without RLS and the sleep and behavior 
of their children with ASD. Taken together, these findings can 
provide a springboard for future research of families of chil-
dren with ASD.

In conclusion, the current study found a high prevalence 
of self-reported symptoms of RLS in biological caregivers 
of children with ASD. Associations between RLS symptoms 
and poorer mental health were found in this sample of care-
givers. Additionally, parents with symptoms of RLS reported 
more nightwaking and greater internalized behavior problems 
in their children with ASD than parents without symptoms 
of RLS. This study underscores the importance of compiling 
information concerning caregiver sleep problems and HRQoL 
that may guide interventions to support caregivers in fulfilling 
their daily responsibilities to their children. Additionally, bio-
logical caregivers may offer insights into the sleep disruptions 
that may be common to them and to their children with ASD 
who may be unable to articulate their symptoms. Sleep prob-
lems in children with ASD and their caregivers may be linked 
by common genetic and environmental influences. Education 
of caregivers concerning sleep hygiene and possible sleep dis-
ruptors in their own sleep and in the sleep of their children 
with ASD is essential.

ABBRE VI ATIONS

ADOS, autism diagnostic observation schedule
ASD, autism spectrum disorder
ADHD, attention deficit hyperactivity disorder
CBCL6/18, child behavior checklist (ages 6–18)
CSHQ, children’s sleep habits questionnaire
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HRQoL, health related quality of life
IQR, interquartile range
MCS, mental composite scale
mo, month(s)
MOS, medical outcomes study
PCS, physical composite scale
r, effect size
RLS, restless legs syndrome
SARRC, southwest autism research and resource center
SD, standard deviation
SF-12, short form-12
SHQ, sleep habits questionnaire
U, Mann-Whitney U test
US, United States
y, year(s)
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