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Abstract: Background and Objectives: To investigate (1) the prevalence of sleep disorder symptoms
in caregivers of children with autism spectrum disorder (ASD) and (2) the relationships between
caregiver sleep problems and their health-related quality of life and family quality of life. Materials
and Methods: Descriptive cross-sectional study of caregivers (N = 62) of children aged 6 to 11 years
old diagnosed with ASD and receiving care at a regional autism research and resource center. Results:
Participants completed the Sleep Habits Questionnaire (SHQ), the Medical Outcomes Study (MOS) SF-
12, and the Beach Center Family Quality of Life Scale (FQoL). Caregivers with longer sleep duration
reported better mental health and better family quality of life. Caregivers who reported insomnia
symptoms, non-restorative sleep, and insufficient sleep were more likely to report poorer mental
health than caregivers who did not report these sleep disorder symptoms. Caregivers with obstructive
sleep apnea and restless legs syndrome experienced worse physical quality of life. Conclusions: The
physical and mental health of the primary caregiver is essential to the support of the child with ASD
and to the functioning of the family. The study findings point to the importance of future research
and interventions to enhance sleep health in order to improve quality of life for caregivers of children
with ASD.

Keywords: sleep; autism spectrum disorder; quality of life; family quality of life

1. Introduction

Autism Spectrum Disorder (ASD) is a complex developmental disorder that has
an estimated prevalence of 1 in 54 children in the United States (U.S.) [1]. It presents
challenges in many areas of early child development, such as communication, socialization,
learning, and adaptive behavior [2]. These challenges can potentially impact the primary
caregiver and family, as well as the child with ASD. The additional difficulties presented in
advocating for services and opportunities, as well as the long-term expense needed for care
of their children, create higher levels of stress for caregivers of children with ASD [3–5].
Additionally, the caregiving demands of a child with ASD can interfere with attending to
the needs of other family members and interfere with self-care [6].

Sleep disturbances in children with ASD are reported by their parents at a prevalence
of 60% to 80% [7]. Parents of children with ASD tend to be hypervigilant at night due to the
possibility of unsafe activity by their children with ASD that may result in nighttime behav-
iors such as self-injury, property damage, or escape from their homes [8]. Additionally, the
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added stress related to the overall care of children with ASD may promote the develop-
ment of insomnia. Although several studies have explored the health-related quality of
life (HRQoL) of parents/caregivers relative to the challenges presented by children with
ASD [9–11], there are scant data pertaining to the impact of poor sleep on HRQoL in these
parents/caregivers.

Family quality of life (FQoL) is a distinct and multidimensional construct in the field
of disability and acknowledges the importance of the family as the primary support and
decision-maker for young children with disabilities [12]. It includes multiple domains
of family wellbeing and addresses the intersection of the needs of the individual with
a disability and the needs of other family members [13]. Families with children who
have ASD report a more profound impact on their quality of life than families of children
with other disabilities (e.g., Attention Deficit Disorder and Attention Deficit Hyperactivity
Disorder) or families of typically developing children [14].

This study investigated the prevalence of sleep disorder symptoms in caregivers of
children with ASD. Additionally, it explored the relationships between caregiver sleep
problems and their HRQoL and FQoL. We hypothesized that caregiver sleep problems are
associated with lower HRQoL and lower FQoL.

2. Methods
2.1. Participants
2.1.1. Study Design

This was a cross-sectional cohort study of family caregivers of children with ASD who
were participants in Southwest Autism Research and Resource Center (SARRC) clinical or
research programs in Phoenix, Arizona. SARRC promotes autism research, evidence-based
practices, and community outreach to support individuals with autism throughout their
lifespans [15].

2.1.2. Participants and Eligibility

Participants were eligible for this study if they were the primary family caregivers
for a child between 6 and 11 years old with a diagnosis of ASD confirmed by the prior
administration of the Autism Diagnostic Observation Schedule [16] or the Autism Diagnos-
tic Observation Schedule, 2nd ed. [17] 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 of America or did not read and write in English.

2.1.3. Recruitment

The study was initially introduced through a flyer posted at the SARRC facility and
through an introductory email distributed to family caregivers in the SARRC database who
met inclusion criteria. Prospective family caregivers were invited by phone or email to
participate in a study investigating the role of sleep in caregivers of children with ASD and
caregivers’ health-related quality of life.

Power calculations indicated that a sample size of 60 participants would provide
adequate power (1 − β = 0.80) to detect a large effect for multiple regression models with
two predictors: sense of coherence (SOC) and caregiver sleep. A response rate of 29% to
42% was expected based upon previous mailed survey studies with similar convenience
samples [11,18]. Using a predicted response rate of 36%, 159 eligible families from the
SARRC database were contacted and invited to participate. Interested caregivers were
given the option of completing a questionnaire packet either through a secure online link
or by mail. A total of 62 caregivers of children with ASD between the ages of 6 and 11 years
ultimately completed all questionnaires.

The study was approved by the Arizona State University Human Subjects Institu-
tional Review Board (IRB ID: STUDY00000578, Approval Date: 5 February 2014 before
implementation. The study was considered exempt from the need to have a signed consent
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form. A cover letter, sent with the questionnaire packet, explained the intent, risks, and
benefits of the study as well as informing the caregiver that participation was voluntary.
The letter also stated that informed consent was implied if the completed questionnaire
was returned.

2.2. Measures
2.2.1. Demographic Questionnaire and Brief Health History

A demographic and health history questionnaire elicited the age, gender, race/ethnicity,
marital status, education status, and family income of the primary caregiver. It also asked
the caregivers if a healthcare provider had ever told the participant that he or she had
any of the following most common health problems: arthritis, asthma, cancer, depression,
diabetes, heart disease, high blood pressure, high cholesterol, or obesity/overweight. The
participant was asked to write in any additional health problems that were not listed.

2.2.2. Sleep Habits Questionnaire (SHQ)

The Sleep Habits Questionnaire (SHQ), developed for the Sleep Heart Health Study,
was used to obtain sleep symptoms and sleep disruptors in the caregiver participants [19].
The questionnaire addressed the following seven sleep domains:

1. Snoring was ascertained by these two questions:

a. “How often do you snore?” Possible responses included “rarely—less than one
night a week”, “sometimes—1 or 2 nights a week”, “frequently—3 to 5 nights a
week”, “always or almost always—6 or 7 nights a week”, and “don’t know”.

b. Participants were also asked, “How loud is your snoring?” Possible responses
included “I never snore”, “only slightly louder than heavy breathing”, “about as
loud as mumbling or talking”, “louder than talking”, or “extremely loud—can
be heard through a closed door”, and “I don’t know”. Snoring was considered
as present if it was occurring at least “sometimes” and was as “about as loud as
mumbling or talking”.

2. Breathing pauses were assessed by these questions:

a. “Are there times when you stop breathing during sleep?” Possible responses
included “yes”, “no”, and “I don’t know”.

b. “Has anyone ever told you that they saw you stop breathing during your sleep?”
Possible responses included “yes”, “no”, and “I don’t know”. Obstructive sleep
apnea was considered as present if either of the aforementioned questions
related to breathing pauses was answered as “yes”.

Data pertaining to the domains of non-restorative sleep, insufficient sleep, and insom-
nia were elicited by asking, “Please indicate how often you experience each of the follow-
ing”. Responses were rated on a 5-point Likert-like scale from ‘Never’ to ‘Almost Always’.

3. Non-restorative sleep was addressed with the question, “Feel unrested during the
day, no matter how many hours of sleep you had”.

4. Insufficient sleep was addressed with the question, “Not getting enough sleep”.
5. Insomnia symptoms were assessed by inquiring about whether the participant had

“trouble falling asleep”, “Wake up during the night and have difficulty resuming
sleep”, and “Wake up too early in the morning and are unable to resume sleep”.

6. Restless legs syndrome (RLS) was ascertained using four questions regarding leg
sensations, body position when experiencing the symptoms, time of day, and allevia-
tion of symptoms. Participants were characterized as having RLS symptoms if they
answered “yes” to all four of the following questions [20]:

a. Do you often have an urge to move your legs?
b. Is this symptom worse when you are sitting or lying down?
c. Do the symptoms improve if you get up and start walking?
d. Do the symptoms occur in the evening or at night?
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7. Participants also self-reported their weekday and weekend sleep duration.

Dichotomized variables were created from the non-restorative sleep, insufficient
sleep, and insomnia responses collected from the SHQ. These variables were coded as “0”
for participants who endorsed having symptoms “never”, “rarely (1 day a month)”, or
“sometimes (2–4 days a month)” and as “1” if the participant endorsed having symptoms
“often (1–3 days a week)” or “almost always (4 or more days a week)”.

2.2.3. Epworth Sleepiness Scale (ESS)

The ESS was used to assess excessive daytime sleepiness (EDS) [21]. It is a validated
self-completion tool that asks participants to rate the likelihood of falling asleep in several
common situations. The ESS assesses sleepiness using the question, “What is the chance
that you would doze off or fall asleep” followed by a list of eight situations including
“riding as a passenger in a car”, “watching TV”, and others. For each situation, possible
responses include four ordinal categories ranging from “no chance” (0) to “high chance” (3).
The scores range from 0 to 24 with a score of >10 suggesting EDS. A score of >10 on the
ESS was coded as a dichotomized variable “1” or “yes” for excessive daytime sleepiness. A
score of ≤10 was coded as “0” or “no”.

2.2.4. Health-Related Quality of Life (SF-12)

The Medical Outcomes Study (MOS) SF-12 is a multi-purpose short-form generic
measure of health status, developed to be a much shorter, yet valid, alternative to the
SF-36 for use in extensive surveys of general and specific populations as well as large
longitudinal studies of health outcomes [22,23]. All SF-12 items were derived from the
MOS SF-36. Physical and mental regression weights and a constant for both measures come
from the general U.S. population. The calculation of the Physical Component Summary
Scale (PCS) and Mental Component Summary Scale (MCS) used the algorithm provided by
Ware et al. [23], and higher scores indicate a higher perceived HRQoL. Both the PCS and
MCS are transformed to have a mean of 50 and a standard deviation of 10 in the general
U.S. population, with higher scores indicating better physical and mental health [23].

2.2.5. Beach Center Family Quality of Life Scales (FQoL)

The Beach Center FQoL Scale consists of 25 questions within five subscales: Parenting,
Family Interaction, Physical/Material Wellbeing, Emotional Wellbeing, and Disability-
Related Support. The participant responds to the statement, “For my family to have a
good life together: How satisfied am I that . . .”. followed by 25 items (e.g., “My family
members have some time to pursue their own interests”). Each of the 25 items is rated on
a 5-point Likert scale from 1 = “very dissatisfied” to 5 = “very satisfied”. The test–retest
reliability ranges from a correlation of 0.60 to 0.77 on subscales for satisfaction between
time points [24].

2.3. Statistical Analysis

All data were analyzed using IBM SPSS version 22 (Armonk, NY, USA). Descriptive
statistics were computed for all variables. Means and standard deviations (SD) were cal-
culated for continuous variables, and percentages were reported for categorical variables.
Student’s t-test measured associations between sleep disorder symptom variables and the
dependent variables HRQoL and FQoL. For symptoms related to sleep quality and insom-
nia, a one-way analysis of variance using a linear contrast was performed to determine
whether there was an impact of increasing severity of sleep disruption and decrements
in HRQoL and FQoL. Correlations were used to determine associations between health
conditions and sleep duration, HRQoL, and FQoL. Partial correlations evaluated the rela-
tionship between sleep duration and quality of life (i.e., MCS, PCS, and FQoL), controlling
for caregiver age, family income, and the number of caregiver health conditions.
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Caregivers reported their average sleep duration during weekdays and on the week-
ends. Average sleep duration was calculated as

[(average weekday sleep hours × 5) + (average weekend sleep hours × two)]/7.

The Physical (PCS) and Mental Composite Scales (MCS) derived from the SF-12 were
used to describe HRQoL. Pearson correlations analyzed the strength in the relationships
among caregiver age, caregiver sleep duration, HRQoL, and FQoL. The level of statistical
significance was established at p ≤ 0.05.

3. Results

Table 1 provides a summary of the sociodemographic characteristics of the study
participants. The caregivers who participated in the survey were, on average, 40.2 years old
(SD = 4.4), mothers (91.9%), married (93.5%) and Non-Hispanic White (79.0%). More than
half (53.2%) reported their household income to be more than $100,000 and all attended at
least “some college”. Either full-time or part-time employment was reported in 58.1% of
the caregivers. The respondents had an average of 2.2 dependent children (SD = 0.9) living
with them. The mean age of the children with ASD was 7.6 (SD = 1.5) years, and 80.6%
were boys.

Table 1. Sociodemographic characteristics of family caregivers (N = 62).

n Percentage or Mean (SD)

Relationship
Mother 57 91.9%
Father 5 8.1%

Caregiver age 62 40.2 (4.4)

Race/ethnicity
Asian 1 1.6%
Black or African American 3 4.8%
Hispanic 6 9.7%
Non-Hispanic White 49 79.0%
Pacific Islander 1 1.6%
Other 2 3.2%

Educational Level *
Some college 17 27.4%
4-year degree 29 46.8%
Graduate degree 16 25.8%

Marital status
Married 58 93.5%
Divorced 3 4.8%
Other 1 1.6%

Employment status
Employed full-time 23 37.1%
Employed part-time 13 21.0%
Unemployed/retired 15 24.2%
Other 11 17.7%

Current household income
Under $30,000 1 1.6%
$30,000 to $39,999 0 0.0%
$40,000 to $49,999 2 3.2%
$50,000 to $59,999 5 8.1%
$60,000 to $69,999 4 6.5%
$70,000 to $79,999 6 9.7%
$80,000 to $89,999 3 4.8%
$90,000 to $99,999 8 12.9%
More than $100,000 33 53.2%

Number of dependent children 62 2.2 (0.9)
Age of child with ASD 62 7.6 (1.5)
Gender
Boy 50 80.6%
Girl 12 19.3%

* All participants were high school graduates.
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The prevalence of caregiver health conditions is shown in Table 2. Depression
(25.8%), asthma (17.7%), and overweight/obesity (19.4%) were the most common provider-
diagnosed health conditions. Caregivers experienced a mean of 1.2 (SD = 1.2) health
conditions with a range between 0 and 5.

Table 2. Caregiver health conditions and sleep disorder symptoms (N = 62).

Health Conditions n = Yes Percent = Yes n = No Percent = No

Arthritis 6 9.7% 56 90.3%
Asthma 11 17.7% 51 82.3%
Cancer 4 6.5% 58 93.5%

Depression 16 25.8% 46 74.2%
Diabetes 1 1.6% 61 98.4%

Heart Disease 1 1.6% 61 98.4%
High Blood Pressure 6 9.7% 56 90.3%

High Cholesterol 4 6.5% 58 93.5%
Overweight/obese 12 19.4% 50 80.6%

Sleep Disorder Symptoms
Insomnia Symptoms 34 54.8% 28 45.2%

Difficulty falling asleep 20 32.2% 42 67.7%
Difficulty staying asleep 20 32.2% 42 67.7%
Early morning waking 17 27.4% 45 72.6%
Sleep onset ≥ 30 min 25 40.3% 37 59.6%
Non-restorative Sleep 31 50.0% 31 50.0%

Insufficient Sleep 34 54.8% 28 45.2%
Excessive Daytime Sleepiness (EDS) * 16 25.8% 46 74.2%

Snoring 12 19.3% 50 80.6%
Obstructive Sleep Apnea 6 9.7% 56 90.3%

Restless Leg Syndrome (RLS) 15 24.2% 47 75.8%
Sleep duration over 7 days Mean 6.4 h (SD 1.0)

Sleep onset in minutes Mean 23.3 min (SD 18.8)
Epworth Sleepiness Scale (ESS) Mean 7.6 (SD 4.7)

* Epworth Sleepiness Scale scores > 10 were coded as Excessive Daytime Sleepiness or EDS.

Table 2 also presents the prevalence of various self-reported sleep symptoms and
sleep duration. The average sleep duration was 6.4 h (SD = 1.0) per night but was
6.2 (SD = 1.0) hours of sleep on weekdays and 6.7 (SD = 1.1) hours of sleep on week-
ends. Eighty-two percent of participants had a short sleep duration, defined as ≤7 h per
night. Some caregivers reported as little as 4 h of sleep per night; no caregivers reported
sleep durations of >8 h per night. Insufficient sleep was reported in 54.8% of the cohort. At
least one insomnia symptom was present in 54.8% of the participants, with difficulty falling
asleep, difficulty getting back to sleep if they wake up during the night, and the inability to
return to sleep if they wake up too early in the morning noted in 32.2%, 23.2%, and 27.4%,
respectively. On average, caregivers reported that their average sleep latency was 23.3 min
(SD = 18.8, range: 0–90 min). Sleep onset problems, defined as taking ≥30 min to fall asleep
at bedtime, were reported by 40.3%. Fifty percent reported non-restorative sleep and 25.8%
reported excessive daytime sleepiness (ESS > 10).

The prevalence of self-reported sleep conditions is displayed in Table 2. Restless legs
syndrome was endorsed by 24.2% of the cohort. However, only one participant (1.6%)
had RLS diagnosed by a health care provider. Frequent snoring (two nights a week or
more) was reported by 19.3% of the participants. Symptoms of obstructive sleep apnea
were reported by 9.7% of the caregivers in this study, and two caregivers (3.2%) had been
diagnosed with sleep apnea by a health care provider.

Means, standard deviations, and the range of scores are reported in Table 3 for the
Physical Composite Scores (PCS) and the Mental Composite Scores (MCS) on the SF-12.
The Cronbach’s alpha for the SF-12 in this study was 0.74, indicating acceptable internal
consistency. Overall, the PCS mean score was 51.85 (SD = 7.58), and the MCS score
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was 44.95 (SD = 9.34). When compared to the U.S. general population of adults aged
35–45 [23], there were no significant differences between the physical health (PCS) of the
caregivers in the present study and the physical health (PCS) of the U.S. general population
(M = 52.18, SD = 7.70), t(61) = −0.34, p = 0.74. However, mental health scores (MCS)
are significantly lower (poorer) in the present study than the scores of the U.S. general
population [23] (M = 44.95, SD = 9.34) t(61) = −4.34, p < 0.001. Caregivers who reported
arthritis or asthma were more likely to report lower HRQoL in their physical health,
whereas caregivers who reported heart disease were more likely to report lower HRQoL
in mental health. Participants with arthritis or cancer were more likely to report a poorer
FQoL. There were no significant relationships between health conditions and sleep duration
or insomnia symptoms.

Table 3. Quality of Life Measures: Means and Standard Deviations (SDs) (N = 62).

Quality of Life Variables Mean SD Range of Scores

SF-12 (PCS) 51.85 7.58 32.06–63.96
SF-12 (MCS) 44.95 9.34 22.30–60.51
Beach Center FQoL 3.92 0.61 2.10–5.00

Physical and Material Wellbeing 4.47 0.65 2.60–5.00
Parenting 4.04 0.73 1.67–5.00
Family Interaction 4.00 0.78 1.00–5.00
Disability Support 3.92 0.78 1.25–5.00
Emotional Well-being 3.29 1.02 1.00–5.00

Note. SF-12 (PCS) = Short-form Physical Composite Score; MCS = Mental Composite Score; FQoL = Family
Quality of Life; SD = Standard Deviation. Subdomains of FQoL are listed from highest to lowest means.

The means, standard deviations, and range of scores for the Beach Center FQoL scale
total score and five subscales are shown in Table 3, with higher scores indicating a better
FQoL [24]. The Cronbach’s alpha for the five subscales of the FQoL for this study was
0.80, which indicates good internal consistency. The means of the five domains rated
from highest to lowest were (1) Physical and Material Wellbeing, (2) Parenting, (3) Family
Interaction, (4) Disability Support, and (5) Emotional Wellbeing. The sequence of highest to
lowest domains and the total score (M = 3.92, SD = 0.61) is similar to prior studies using
the Beach Center FQoL Scale with U.S. families who have children with ASD (M = 3.5,
SD = 0.76) t(105) = 4.46, p < 0.001 [25].

Table 4 displays the associations between sleep disorder symptoms and self-reported
insomnia, obstructive sleep apnea, and restless legs syndrome. Scores on the PCS of the
SF-12 were significantly lower in participants who had difficulty falling asleep (M = 48.71,
SD = 8.55 vs. M = 53.35, SD = 6.58, p = 0.02), sleep onset ≥ 30 min (M = 49.37, SD = 8.31
vs. M = 53.53, SD = 6.65, p = 0.03), obstructive sleep apnea (M = 45.89, SD = 10.00 vs.
52.49, SD 7.10, p = 0.042), and restless legs syndrome. (M = 50.85, SD = 8.31 vs. M = 54.99,
SD = 3.11, p = 0.006). Analysis of variance showed no changes in the PCS according to
severity of insomnia or sleep disruption (results not shown). Scores on the MCS were
lower for combined insomnia symptoms (M = 42.50, SD = 8.18 vs. M = 47.91, SD = 9.92.
p = 0.02), difficulty staying asleep (M = 41.37, SD = 8.64 vs. M = 46.65, SD = 9.27, p = 0.04),
early morning awakenings (M = 40.28, SD = 7.05 vs. M = 46.71, SD = 9.55, p = 0.01), non-
restorative sleep (M = 40.64, SD = 9.9 vs. M = 49.26, SD = 6.28, p ≤ 0.001), and insufficient
sleep (42.08, SD = 8.65 vs. M = 48.72, SD = 9.13, p ≤ 0.005). As shown in Table 5 for the MCS,
there was a trend for increasing severity to be associated with worse HRQoL as a function
of difficulty falling asleep and early morning awakenings; this was statistically significant
for non-restorative and insufficient sleep. The presence of non-restorative sleep (M = 94.79,
SD 14.04 vs. M = 103.3, SD = 16.12, p = 0.02) and insufficient sleep (M = 95.16, SD = 14.01 vs.
M = 104.13, SD = 14.49, p = 0.02) were associated with lower scores on the FQoL. A lower
score on the FQoL for sleep durations < 6 h approached statistical significance (M = 93.58,
SD = 10.72 vs. M = 101.28, SD = 15.60, p = 0.06). Increasing severity of non-restorative and
insufficient sleep were also associated with progressive worsening of FQoL (Table 5).
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Table 4. Comparison of HRQoL and FQoL measures to presence or absence of sleep disorders or sleep symptoms.

HRQoL PCS HRQoL MCS FQoL

Caregiver Sleep Disorder Symptoms With
M (SD)

Without
M (SD)

T Score
p Value df With

M (SD)
Without
M (SD)

T Score
p Value df With

M (SD)
Without
M (SD)

T Score
p Value df

Insomnia symptoms 50.59
(8.16)

53.38
(6.63)

1.46
0.15 60 42.50

(8.18)
47.91
(9.92)

2.3
0.02 * 60 97.19

(15.57)
101.30
(13.49)

1.10
0.28 60

Difficulty falling
asleep

48.71
(8.55)

53.35
(6.68)

2.33
0.02 * 60 42.25

(7.43)
46.23
(9.94)

1.59
0.12 60 98.13

(16.12)
99.49

(14.15)
0.34
0.74 60

Difficulty staying
asleep

50.14
(7.26)

52.67
(7.68)

1.23
0.22 60 41.37

(8.64)
46.65
(9.27)

2.14
0.04 * 60 96.83

(17.89)
100.10
(13.02)

0.82
0.42 60

Early morning
waking

51.79
(6.81)

51.88
(7.92)

0.04
0.97 60 40.28

(7.05)
46.71
(9.55)

2.52
0.01 * 41.83 a 94.50

(15.72)
100.76
(14.09)

1.51
0.14 60

Sleep duration < 6 h 50.82
(8.68)

52.27
(7.15)

0.68
0.63 60 42.08

(10.11)
46.11
(8.85)

1.56
0.12 60 93.58

(10.72)
101.28
(15.60)

1.91
0.06 60

Sleep onset ≥ 30 min 49.37
(8.31)

53.53
(6.65)

2.19
0.03 * 60 43.89

(8.11)
45.66

(10.13)
0.73
0.47 60 98.60

(14.04)
99.35

(15.31)
0.20
0.85 60

Non-restorative
sleep

50.65
(8.57)

53.06
(6.36)

1.26
0.21 60 40.64

(9.97)
49.26
(6.28)

4.07
<0.001 * 50.55 a 94.79

(11.92)
103.30
(16.12)

2.36
0.02 * 60

Insufficient sleep 50.48
(8.81)

53.54
(5.57)

1.65
0.10 56.45 a 42.08

(8.65)
48.72
(9.13)

2.90
0.005 * 60 95.16

(14.01)
104.13
(14.49)

2.45
0.02 * 60

Excessive daytime
sleepiness (ESS > 10)

50.65
(7.45)

52.27
(7.67)

0.73
0.47 60 44.32

(9.01)
45.16
(9.53)

0.31
0.76 60 96.06

(17.67)
100.08
(13.58)

0.94
0.35 60

Snoring 50.25
(8.34)

52.25
(7.43)

0.84
0.40 60 49.35

(6.15)
43.89
(9.70)

−1.86
0.07 60 103.49

(13.27)
97.98

(14.95)
−1.17
0.25 60

Obstructive Sleep Apnea (OSA) 45.89
(10.00)

52.49
(7.09)

2.08
0.04 * 60 46.79

(9.14)
44.75
(9.41)

−0.51
0.62 60 99.42

(5.82)
99.01

(15.37)
−0.13
0.95 14.55 a

Restless Leg
Syndrome (RLS)

50.85
(8.31)

54.99
(3.11)

−2.85
0.006 * 58.30 a 41.76

(9.61)
45.97
(9.11)

1.54
0.13 60 95.80

(19.46)
100.08
(12.91)

0.80
0.43 18.10 a

Note. HRQoL (PCS) = Health-Related Quality of Life (Physical Composite Score); HRQoL (MCS) = Health-Related Quality of Life (Mental Composite Score); FQoL = Family Quality of
Life; a The t and the df were adjusted because variances were not equal. * p < 0.05.
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Table 5. Comparison of HRQoL (MCS) and FQoL measures according to severity of insomnia and sleep disruption symptoms.

SF-12 Mental Composite Score (MCS)

N Never N Rarely
(1 Days/Mon) N Sometimes

(2–4 Days/Mon) N Often
(1–3 Days/Week) N Always

(≥4 Days/Week) F p Value

Trouble falling asleep 6 46.6 ± 5.5 17 47.8 ± 11.1 19 44.8 ± 10.1 14 42.0 ± 7.3 6 42.9 ± 8.4 2.547 0.116
Difficulty staying asleep 2 47.0 ± 2.9 18 47.1 ± 9.2 22 46.3 ± 9.9 12 41.2 ± 8.5 8 41.6 ± 9.4 3.504 0.066

Early morning awakening 11 48.1 ± 5.9 15 45.1 ± 10.3 19 47.2 ± 10.8 14 40.0 ± 7.5 3 41.4 ± 5.6 3.923 0.052
Non-restorative sleep 3 53.3 ± 4.4 6 47.6 ± 5.4 22 49.2 ± 6.7 16 43.4 ± 10.4 15 38.8 ± 9.4 16.145 <0.001

Insufficient sleep 4 52.0 ± 4.4 13 50.2 ± 7.1 22 43.6 ± 8.3 16 44.0 ± 11.3 7 37.8 ± 7.8 10.514 <0.001

Beach Center FQoL Score

Trouble falling asleep 6 88.3 ± 16.8 17 104.8 ± 14.5 19 98.3 ± 11.0 14 97.0 ± 15.5 6 100.8 ± 18.7 0.033 0.856
Difficulty staying asleep 2 93.5 ± 10.6 18 100.0 ± 14.3 22 100.8 ± 12.5 12 98.2 ± 15.3 8 94.8 ± 22.2 0.347 0.558

Early morning awakening 11 100.5 ± 16.7 15 100.0 ± 14.3 19 101.5 ± 14.0 14 94.5 ±11.1 3 94.3 ±34.7 1.076 0.304
Non-restorative sleep 3 108.0 ± 19.3 6 108.2 ± 12.4 22 101.3 ± 16.9 16 95.5 ± 11.5 15 94.0 ± 12.7 6.436 0.014

Insufficient sleep 1 122 6 100.5 ± 6.0 20 104.3 ± 16.0 16 95.7 ± 12.4 19 94.6 ± 15.2 5.522 0.022

Note. HRQoL (MCS) = Health-Related Quality of Life (Mental Composite Score); FQoL = Family Quality of Life.
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Table 6 shows the bivariate correlations between the SF-12 and FQoL and sleep du-
ration and the number of co-morbid health conditions. There was a negative correlation
between the number of caregiver health conditions and the SF-12 PCS, demonstrating that
caregivers who reported more health conditions reported poorer physical health (r = 0.40,
p < 0.05). Caregiver sleep duration was correlated with the SF-12 MCS (r = 0.28, p < 0.05)
and FQoL (r = 0.37, p < 0.05). Therefore, caregivers with longer sleep duration reported
better mental health and better FQoL. Partial correlation analyses demonstrated that the
relationship between sleep duration and mental health remained when controlling for
caregiver age, income, and the number of health conditions. (rpartial = 0.30, p = 0.022).
Similarly, controlling caregiver age, income, and the number of health conditions did not
attenuate the association between sleep duration and the FQoL (rpartial = 0.37, p = 0.004).
There was also a positive correlation between the SF-12 MCS and the FQoL after controlling
for sleep duration, age, and health conditions (rpartial = 0.44, p < 0.001), indicating that
caregivers who reported better mental health also reported better family quality of life.

Table 6. Bivariate correlations of quality of life measures with caregiver health and sleep duration.

1 2 3 4 5

1. Caregiver number of health conditions _____ 0.06 −0.17 −0.40 * −0.01

2. Caregiver sleep duration ____ 0.37 * 0.09 0.28 *

3. FQoL _____ 0.05 0.40 *

4. SF-12 (PCS) _____ −0.22

5. SF-12 (MCS) _____
Note. FQoL = Family Quality of Life; SF-12 (PCS) = Short-form Physical Composite Score; SF-12
(MCS) = Short-form Mental Composite Score. * p < 0.05.

4. Discussion

This exploratory study found high prevalence rates of self-reported sleep disorders
and symptoms of sleep disorders among caregivers of children aged 6–11 years diagnosed
with ASD. Furthermore, sleep disorders and their symptoms were associated with adverse
impacts on the physical and mental components of the HRQoL of these caregivers as well
as the FQoL of their families. These results support the hypothesis that caregiver sleep
problems lead to worse health-related individual and family quality of life.

The average sleep duration for caregivers in this study was 6.4 h, less than the recom-
mended minimum of 7 h for adults [26]. Consistent with the low average sleep duration
was our finding that 54.8% of the cohort reported that they obtained insufficient sleep.
Short sleep duration in large general population studies is related to increased risk of
cardiovascular disease, hypertension, diabetes, depression, early mortality, and a number
of other health problems [27]. Our finding that insufficient sleep was associated with
worse scores on the MCS of the SF-12 agrees with these previous results and suggests that
caregivers of children with autism may be at particular risk for mental health issues. In
contrast, insufficient sleep was not associated with lower scores on the PCS of the SF-12.
Previous studies have observed a reduction in the PCS of the SF-36 in association with
shorter sleep durations [28,29]. These latter studies focused on elderly cohorts; therefore,
it is possible that the younger ages of our participants mitigated any adverse impact of
short sleep duration on their physical health. Future studies that include information on
health habits (i.e., diet and exercise) and relevant socioeconomic (SES) factors (e.g., access
to medical care, income, and education) are necessary to understand any associations.
Longitudinal studies are also needed to investigate the long-term effects of short sleep
duration on the physical and mental health of caregivers of children with ASD.

Insomnia symptoms were the most frequently reported sleep problems by the care-
givers of children with ASD. The prevalence of any symptom of insomnia was 54.8%,
which is higher than the 27.3% reported in adults in the U.S. [30]. Possible explanations
for this higher rate of insomnia include greater stress and anxiety among caregivers as
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well as increased rates of depression and restless legs syndrome. There is a bidirectional
relationship between insomnia and depression [31]; insomnia is a risk factor for depression
and, conversely, one manifestation of depression is insomnia. Importantly, 26.0% of the
caregivers in the present study reported a diagnosis of depression, providing support
for the role of depression as an etiology for insomnia in our cohort. Additionally, the
prevalence of RLS in the cohort was 24.2%, which is higher than the 3.0% rate reported
in a recent multinational systematic review of 97 studies [32]. It is likely that RLS is also
contributing to the high prevalence of insomnia in our cohort, inasmuch as one of the
primary consequences of RLS is insomnia [33,34].

Insomnia among the caregivers in this study was strongly associated with reductions
in the MCS of the SF-12. As individual symptoms became more severe, these reductions
became greater. Previous studies documented that insomnia is related to poor mental
health in several chronic health conditions as well as in the general population [35]. It is
likely that the high prevalence of depression in our cohort is contributing to the adverse
impact of insomnia on the MCS. Previously, we documented that RLS in caregivers of
children with ASD is associated an increase in insomnia symptoms and a corresponding
reduction in quality of life [36]. Insomnia and RLS are treatable conditions; addressing both
in caregivers provides an opportunity to improve their mental health and overall HRQoL.

Although two important symptoms of obstructive sleep apnea (OSA), snoring and
excessive daytime sleepiness, did not show associations with HRQoL, our definition of
OSA was related to a reduction in the PCS of the SF-12. Previous studies in the general
population have demonstrated that OSA adversely impacts the PCS component of the
SF-36 [37,38]. Studies of quality of life using other instruments have shown negative effects
from OSA [39]. In some reports, however, only severe OSA manifested as a significant
reduction in the PCS. Although the severity and treatment statuses of participants with
OSA are unknown, our results are consistent with these previous studies showing an
adverse impact of OSA on HRQoL. It would be important, therefore, for caregivers of
a child with ASD to seek evaluation and treatment for OSA if there are any suggestive
symptoms; treatment for OSA has been shown to improve quality of life [40].

Caregivers who had shorter sleep durations were more likely to report poorer FQoL.
Poorer FQoL was also reported by caregivers who endorsed non-restorative sleep and
insufficient sleep with greater reductions in FQoL occurring in concert with increasing
symptoms of poor sleep. These relationships are noteworthy; however, the underlying
explanation is unknown. In previous research, positive social relationships have been
associated with more satisfactory FQoL [41]. Both sleep and social support have broad
influences on physical and mental health and there is an association between greater
social support and more favorable sleep outcomes [42]. Family functioning can have a
significant influence on the sleep habits of the primary caregiver, the child with ASD, and
other family members. Although the families in this study generally had higher incomes,
families who have fewer economic resources may live in tighter living quarters that create
challenges in maintaining sleep environments that are quiet, dark, and have a comfortable
temperature—conditions conducive to good quality sleep [43]. Bedtime practices that
promote sleep, such as consistent bedtime routines, are less likely to occur in a family
who lives in poverty or overcrowded housing conditions [44,45]. Short sleep duration and
sleep problems that include trouble falling and staying asleep have been associated with
lower socioeconomic status [46]. Future research that includes information from multiple
family informants about the sleep environment and family sleep habits as well as multiple
perspectives of FQoL would be valuable.

There are limitations to this research. The study consisted of a small convenience
sample of caregivers of children with ASD, and these results may not necessarily be gener-
alizable to other caregivers of children with ASD. Additionally, because of the descriptive
cross-sectional nature of this study, causality should not be inferred. This study also relied
on caregivers’ self-reports of their sleep disturbances. Thus, misclassification could have
occurred. Inasmuch as socioeconomic status is a likely contributor to HRQoL and FQoL
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among caregivers, the lack of a control group of caregivers of healthy children with similar
socioeconomic status is also a limitation. Furthermore, we did not ascertain the severity
of ASD symptoms of the children and were not able to determine whether decrements in
HRQoL and FQoL correlated with ASD severity. The consistency of our findings demon-
strating the adverse impact of sleep problems on HRQoL and FQoL, however, strengthen
their validity.

Despite these limitations, there are several major strengths of this study, includ-
ing a confirmed diagnosis of the children with ASD through Autism Diagnostic Ob-
servation Schedules (ADOS or ADOS-2) that have strong sensitivity and specificity for
diagnoses [16,17]. Importantly, this study addressed the impact of caregiver sleep on both
HRQoL and family functioning. There has been increasing attention paid to interventions
and policies enhancing the value of the family as long-term foundational support for indi-
viduals with ASD and their caregivers. Such interventions as cognitive behavioral therapy
to improve sleep, exercise programs, and caregiver health interventions (e.g., resilience
education, mindfulness, skills to manage care recipients, and coping strategies) have been
shown to be effective in improving caregivers’ sleep [47]. In addition, legislation has been
introduced in several state and territorial jurisdictions in the United States to provide eco-
nomic support (e.g., subsidizing cost of childcare and caregiver tax credits) for caregivers as
well as nurse home-visiting programs [48]. This study supports such initiatives and sheds
light on the importance of caregiver sleep and health and their subsequent effect on FQoL.

5. Conclusions

Among caregivers of children with ASD, the prevalence of symptoms of sleep disor-
ders and self-reported sleep disorders is high and is associated with an adverse effect on
individual HRQoL and FQoL. The physical and mental health of the primary caregiver is
essential to the support of the child with ASD. Our study supports employing policies pro-
viding economic support and interventions, such as cognitive behavioral therapy, exercise
programs, and caregiver health interventions to improve the sleep of caregivers of children
with ASD.

Author Contributions: Conceptualization, M.R. and C.M.B.; Methodology, M.R.; Formal Anal-
ysis, M.R. and S.F.Q.; Investigation, M.R.; Data Curation, M.R.; Writing—Original Draft, M.R.;
Writing—Review & Editing, M.R., C.M.B. and S.F.Q.; Supervision, M.R., C.M.B. and S.F.Q. All au-
thors have read and agreed to the published version of the manuscript.

Funding: Dr. Baldwin supported in part by NIH Grant #1R03HD051678.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki and approved by the Arizona State University Human Subjects Institutional
Review Board (IRB ID: study00000578, approval date: 2 May 2014).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Acknowledgments: The authors thank the families and staff members from the Southwest Autism
Research and Resource Center for their participation in this study.

Conflicts of Interest: Dr. Quan has served as a consultant for Best Doctors, Bryte Foundation, Jazz
Pharmaceuticals, Apnimed, DR Capital, and Whispersom. Dr. Baldwin and Dr. Russell have no
conflict of interest.

References
1. Maenner, M.J.; Shaw, K.A.; Bakian, A.V.; Bilder, D.A.; Durkin, M.S.; Esler, A.; Furnier, S.M.; Hallas, L.; Hall-Lande, J.; Hudson, A.;

et al. Prevalence and Characteristics of Autism Spectrum Disorder Among Children Aged 8 Years—Autism and Developmental
Disabilities Monitoring Network, 11 Sites, United States, 2018. MMWR Surveill Summ. 2021, 70, 1–16. [CrossRef] [PubMed]

2. Signs & Symptoms|Autism Spectrum Disorder (ASD)|NCBDDD|CDC. Centers for Disease Control and Prevention 2023.
Available online: https://www.cdc.gov/ncbddd/autism/signs.html (accessed on 15 July 2023).

https://doi.org/10.15585/mmwr.ss7011a1
https://www.ncbi.nlm.nih.gov/pubmed/34855725
https://www.cdc.gov/ncbddd/autism/signs.html


Medicina 2023, 59, 2132 13 of 14

3. Adams, H.C.; Zlomke, K.R.; Rossetti, K.G. Finding Benefit and Feeling Strain in Parenting a Child with Autism Spectrum Disorder.
J. Autism Dev. Disord. 2023, 53, 3558–3566. [CrossRef] [PubMed]

4. McStay, R.L.; Dissanayake, C.; Scheeren, A.; Koot, H.M.; Begeer, S. Parenting stress and autism: The role of age, autism severity,
quality of life and problem behaviour of children and adolescents with autism. Autism 2014, 18, 502–510. [CrossRef] [PubMed]

5. Lievore, R.; Lanfranchi, S.; Mammarella, I.C. Parenting stress in autism: Do children’s characteristics still count more than
stressors related to the COVID-19 pandemic? Curr. Psychol. 2023, 1–11. [CrossRef]

6. Hoefman, R.; Payakachat, N.; van Exel, J.; Kuhlthau, K.; Kovacs, E.; Pyne, J.; Tilford, J.M. Caring for a child with autism spectrum
disorder and parents’ quality of life: Application of the CarerQol. J. Autism Dev. Disord. 2014, 44, 1933–1945. [CrossRef]

7. Souders, M.C.; Zavodny, S.; Eriksen, W.; Sinko, R.; Connell, J.; Kerns, C.; Schaaf, R.; Pinto-Martin, J. Sleep in Children with Autism
Spectrum Disorder. Curr. Psychiatry Rep. 2017, 19, 34. [CrossRef]

8. Lopez-Wagner, M.C.; Hoffman, C.D.; Sweeney, D.P.; Hodge, D.; Gilliam, J.E. Sleep problems of parents of typically developing
children and parents of children with autism. J. Genet. Psychol. 2008, 169, 245–259. [CrossRef]

9. Ten Hoopen, L.W.; de Nijs, P.F.A.; Duvekot, J.; Greaves-Lord, K.; Hillegers, M.H.J.; Brouwer, W.B.F.; Hakkaart-van Roijen, L.
Children with an Autism Spectrum Disorder and Their Caregivers: Capturing Health-Related and Care-Related Quality of Life. J.
Autism Dev. Disord. 2020, 50, 263–277. [CrossRef]

10. Ten Hoopen, L.W.; de Nijs, P.F.A.; Duvekot, J.; Greaves-Lord, K.; Hillegers, M.H.J.; Brouwer, W.B.F.; Hakkaart-van Roijen, L.
Caring for Children with an Autism Spectrum Disorder: Factors Associating with Health- and Care-Related Quality of Life of the
Caregivers. J. Autism Dev. Disord. 2022, 52, 4665–4678. [CrossRef]

11. Khanna, R.; Madhavan, S.S.; Smith, M.J.; Patrick, J.H.; Tworek, C.; Becker-Cottrill, B. Assessment of health-related quality of life
among primary caregivers of children with autism spectrum disorders. J. Autism Dev. Disord. 2011, 41, 1214–1227. [CrossRef]

12. Poston, D.; Turnbull, A.; Park, J.; Mannan, H.; Marquis, J.; Wang, M. Family quality of life: A qualitative inquiry. Ment. Retard.
2003, 41, 313–328. [CrossRef]

13. Alnahdi, G.H.; Alwadei, A.; Woltran, F.; Schwab, S. Measuring Family Quality of Life: Scoping Review of the Available Scales
and Future Directions. Int. J. Environ. Res. Public Health 2022, 19, 15473. [CrossRef] [PubMed]

14. Lee, L.-C.; Harrington, R.A.; Louie, B.B.; Newschaffer, C.J. Children with autism: Quality of life and parental concerns. J. Autism
Dev. Disord. 2008, 38, 1147–1160. [CrossRef] [PubMed]

15. Southwest Autism Research & Resource Center (SARRC). About SARRC. Available online: https://autismcenter.org/about-sarrc/
(accessed on 15 July 2023).

16. Lord, C.; Rutter, M.; DiLavore, P.C.; Risi, S. Autism Diagnostic Observation Schedule Manual; Western Psychological Services: Los
Angeles, CA, USA, 1999.

17. Lord, C.; Rutter, M.; DiLavore, P.C.; Risi, S.; Gotham, K.; Bishop, S.L. Autism Diagnostic Observation Schedule, Second Edition
(ADOS-2) (Part I): Modules 1–4 [Manual], 2nd ed.; Western Psychological Services: Torrance, CA, USA, 2012.

18. Gail Williams, P.; Sears, L.L.; Allard, A. Sleep problems in children with autism. J. Sleep Res. 2004, 13, 265–268. [CrossRef]
19. Quan, S.F.; Howard, B.V.; Iber, C.; Kiley, J.P.; Nieto, F.J.; O’Connor, G.T.; Rapoport, D.M.; Redline, S.; Robbins, J.; Samet, J.M.; et al.

The Sleep Heart Health Study: Design, rationale, and methods. Sleep 1997, 20, 1077–1085.
20. Allen, R.P.; Picchietti, D.L.; Garcia-Borreguero, D.; Ondo, W.G.; Walters, A.S.; Winkelman, J.W.; Zucconi, M.; Ferri, R.; Trenkwalder,

C.; Lee, H.B.; et al. Restless legs syndrome/Willis-Ekbom disease diagnostic criteria: Updated International Restless Legs
Syndrome Study Group (IRLSSG) consensus criteria-history, rationale, description, and significance. Sleep Med. 2014, 15, 860–873.
[CrossRef]

21. Johns, M.W. A new method for measuring daytime sleepiness: The Epworth sleepiness scale. Sleep 1991, 14, 540–545. [CrossRef]
[PubMed]

22. Ware, J.; Kosinski, M.; Keller, S.D. A 12-Item Short-Form Health Survey: Construction of scales and preliminary tests of reliability
and validity. Med. Care 1996, 34, 220–233. [CrossRef]

23. Ware, J.E.; Keller, S.D.; Kosinski, M. SF-12: How to Score the SF-12 Physical and Mental Health Summary Scales, 2nd ed.; Health
Institute, New England Medical Center: Boston MA, USA, 1995.

24. Summers, J.A.; Poston, D.J.; Turnbull, A.P.; Marquis, J.; Hoffman, L.; Mannan, H.; Wang, M. Conceptualizing and measuring
family quality of life. J. Intellect. Disabil. Res. 2005, 49, 777–783. [CrossRef]

25. Hsiao, Y.-J. Autism Spectrum Disorders: Family Demographics, Parental Stress, and Family Quality of Life: Family Quality of
Life. J. Policy Pract. Intellect. Disabil. 2018, 15, 70–79. [CrossRef]

26. Consensus Conference Panel; Watson, N.F.; Badr, M.S.; Belenky, G.; Bliwise, D.L.; Buxton, O.M.; Buysse, D.; Dinges, D.F.;
Gangwisch, J.; Grandner, M.A.; et al. Recommended Amount of Sleep for a Healthy Adult: A Joint Consensus Statement of the
American Academy of Sleep Medicine and Sleep Research Society. J. Clin. Sleep Med. 2015, 11, 591–592. [CrossRef]

27. Itani, O.; Jike, M.; Watanabe, N.; Kaneita, Y. Short sleep duration and health outcomes: A systematic review, meta-analysis, and
meta-regression. Sleep Med. 2017, 32, 246–256. [CrossRef] [PubMed]

28. Faubel, R.; Lopez-Garcia, E.; Guallar-Castillón, P.; Balboa-Castillo, T.; Gutiérrez-Fisac, J.L.; Banegas, J.R.; Rodríguez-Artalejo,
F. Sleep duration and health-related quality of life among older adults: A population-based cohort in Spain. Sleep 2009, 32,
1059–1068. [PubMed]

29. Lima, M.G.; de Barros, M.B.A.; Alves, M.C.G.P. Sleep duration and health status self-assessment (SF-36) in the elderly: A
population-based study (ISA-Camp 2008). Cad. Saude Publica 2012, 28, 1674–1684. [CrossRef] [PubMed]

https://doi.org/10.1007/s10803-022-05663-3
https://www.ncbi.nlm.nih.gov/pubmed/35819586
https://doi.org/10.1177/1362361313485163
https://www.ncbi.nlm.nih.gov/pubmed/24104515
https://doi.org/10.1007/s12144-023-04441-3
https://doi.org/10.1007/s10803-014-2066-1
https://doi.org/10.1007/s11920-017-0782-x
https://doi.org/10.3200/GNTP.169.3.245-260
https://doi.org/10.1007/s10803-019-04249-w
https://doi.org/10.1007/s10803-021-05336-7
https://doi.org/10.1007/s10803-010-1140-6
https://doi.org/10.1352/0047-6765(2003)41%3C313:FQOLAQ%3E2.0.CO;2
https://doi.org/10.3390/ijerph192315473
https://www.ncbi.nlm.nih.gov/pubmed/36497550
https://doi.org/10.1007/s10803-007-0491-0
https://www.ncbi.nlm.nih.gov/pubmed/18058214
https://autismcenter.org/about-sarrc/
https://doi.org/10.1111/j.1365-2869.2004.00405.x
https://doi.org/10.1016/j.sleep.2014.03.025
https://doi.org/10.1093/sleep/14.6.540
https://www.ncbi.nlm.nih.gov/pubmed/1798888
https://doi.org/10.1097/00005650-199603000-00003
https://doi.org/10.1111/j.1365-2788.2005.00751.x
https://doi.org/10.1111/jppi.12232
https://doi.org/10.5665/sleep.4716
https://doi.org/10.1016/j.sleep.2016.08.006
https://www.ncbi.nlm.nih.gov/pubmed/27743803
https://www.ncbi.nlm.nih.gov/pubmed/19725257
https://doi.org/10.1590/S0102-311X2012000900007
https://www.ncbi.nlm.nih.gov/pubmed/23033183


Medicina 2023, 59, 2132 14 of 14

30. Olfson, M.; Wall, M.; Liu, S.-M.; Morin, C.M.; Blanco, C. Insomnia and Impaired Quality of Life in the United States. J. Clin.
Psychiatry 2018, 79, 17m12020. [CrossRef] [PubMed]

31. Fang, H.; Tu, S.; Sheng, J.; Shao, A. Depression in sleep disturbance: A review on a bidirectional relationship, mechanisms and
treatment. J. Cell Mol. Med. 2019, 23, 2324–2332. [CrossRef]

32. Broström, A.; Alimoradi, Z.; Lind, J.; Ulander, M.; Lundin, F.; Pakpour, A. Worldwide estimation of restless legs syndrome: A
systematic review and meta-analysis of prevalence in the general adult population. J. Sleep Res. 2023, 32, e13783. [CrossRef]

33. Bonakis, A.; Androutsou, A.; Koloutsou, M.-E.; Vagiakis, E. Restless Legs Syndrome masquerades as chronic insomnia. Sleep Med.
2020, 75, 106–111. [CrossRef]

34. Vlasie, A.; Trifu, S.C.; Lupuleac, C.; Kohn, B.; Cristea, M.B. Restless legs syndrome: An overview of pathophysiology, comorbidities
and therapeutic approaches (Review). Exp. Ther. Med. 2022, 23, 185. [CrossRef]

35. Kyle, S.D.; Morgan, K.; Espie, C.A. Insomnia and health-related quality of life. Sleep Med. Rev. 2010, 14, 69–82. [CrossRef]
36. Russell, M.; Baldwin, C.M.; McClain, D.; Matthews, N.; Smith, C.; Quan, S.F. Symptoms of Restless Legs Syndrome in Biological

Caregivers of Children with Autism Spectrum Disorders. J. Clin. Sleep Med. 2017, 13, 105–113. [CrossRef]
37. Appleton, S.; Gill, T.; Taylor, A.; McEvoy, D.; Shi, Z.; Hill, C.; Reynolds, A.; Adams, R. Influence of Gender on Associations of

Obstructive Sleep Apnea Symptoms with Chronic Conditions and Quality of Life. Int. J. Environ. Res. Public Health 2018, 15, 930.
[CrossRef] [PubMed]

38. Silva, G.E.; Goodwin, J.L.; Vana, K.D.; Quan, S.F. Obstructive Sleep Apnea and Quality of Life: Comparison of the SAQLI, FOSQ,
and SF-36 Questionnaires. Southwest J. Pulm. Crit. Care 2016, 13, 137–149. [CrossRef] [PubMed]

39. Pauletto, P.; Réus, J.C.; Bolan, M.; Massignan, C.; Flores-Mir, C.; Maia, I.; Gozal, D.; Hallal, A.L.C.; Porporatti, A.L.; Canto, G.D.L.
Association between obstructive sleep apnea and health-related quality of life in untreated adults: A systematic review. Sleep
Breath. 2021, 25, 1773–1789. [CrossRef] [PubMed]

40. Zhao, Y.Y.; Wang, R.; Gleason, K.J.; Lewis, E.F.; Quan, S.F.; Toth, C.M.; Morrical, M.; Rueschman, M.; Weng, J.; Ware, J.H.; et al.
Effect of Continuous Positive Airway Pressure Treatment on Health-Related Quality of Life and Sleepiness in High Cardiovascular
Risk Individuals with Sleep Apnea: Best Apnea Interventions for Research (BestAIR) Trial. Sleep 2017, 40, zsx040. [CrossRef]
[PubMed]

41. Boehm, T.L.; Carter, E.W. Family Quality of Life and Its Correlates Among Parents of Children and Adults with Intellectual
Disability. Am. J. Intellect. Dev. Disabil. 2019, 124, 99–115. [CrossRef] [PubMed]

42. Kent De Grey, R.G.; Uchino, B.N.; Trettevik, R.; Cronan, S.; Hogan, J.N. Social support and sleep: A meta-analysis. Health Psychol.
2018, 37, 787–798. [CrossRef]

43. Bagley, E.J.; Kelly, R.J.; Buckhalt, J.A.; El-Sheikh, M. What keeps low-SES children from sleeping well: The role of presleep worries
and sleep environment. Sleep Med. 2015, 16, 496–502. [CrossRef]

44. Hale, L.; Berger, L.M.; LeBourgeois, M.K.; Brooks-Gunn, J. Social and demographic predictors of preschoolers’ bedtime routines.
J. Dev. Behav. Pediatr. 2009, 30, 394–402. [CrossRef]

45. Billings, M.E.; Cohen, R.T.; Baldwin, C.M.; Johnson, D.A.; Palen, B.N.; Parthasarathy, S.; Patel, S.R.; Russell, M.; Tapia, I.E.;
Williamson, A.A.; et al. Disparities in Sleep Health and Potential Intervention Models: A Focused Review. Chest 2021, 159,
1232–1240. [CrossRef]

46. El-Sheikh, M.; Bagley, E.J.; Keiley, M.; Elmore-Staton, L.; Chen, E.; Buckhalt, J.A. Economic adversity and children’s sleep
problems: Multiple indicators and moderation of effects. Health Psychol. 2013, 32, 849–859. [CrossRef] [PubMed]

47. Fernández-Puerta, L.; Prados, G.; Jiménez-Mejías, E. Interventions that Improve Sleep in Caregivers of Adult Care-Recipients: A
Systematic Review. West. J. Nurs. Res. 2022, 44, 180–199. [CrossRef] [PubMed]

48. Purtle, J. State/Territorial Policy Considerations for Preventing Adverse Childhood Experiences; Association of State and Territorial
Health Officials: Arlington, VA, USA, 2022; pp. 1–17.

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.4088/JCP.17m12020
https://www.ncbi.nlm.nih.gov/pubmed/30256547
https://doi.org/10.1111/jcmm.14170
https://doi.org/10.1111/jsr.13783
https://doi.org/10.1016/j.sleep.2020.06.003
https://doi.org/10.3892/etm.2021.11108
https://doi.org/10.1016/j.smrv.2009.07.004
https://doi.org/10.5664/jcsm.6400
https://doi.org/10.3390/ijerph15050930
https://www.ncbi.nlm.nih.gov/pubmed/29735909
https://doi.org/10.13175/swjpcc082-16
https://www.ncbi.nlm.nih.gov/pubmed/27738560
https://doi.org/10.1007/s11325-021-02323-1
https://www.ncbi.nlm.nih.gov/pubmed/33709191
https://doi.org/10.1093/sleep/zsx040
https://www.ncbi.nlm.nih.gov/pubmed/28419387
https://doi.org/10.1352/1944-7558-124.2.99
https://www.ncbi.nlm.nih.gov/pubmed/30835525
https://doi.org/10.1037/hea0000628
https://doi.org/10.1016/j.sleep.2014.10.008
https://doi.org/10.1097/DBP.0b013e3181ba0e64
https://doi.org/10.1016/j.chest.2020.09.249
https://doi.org/10.1037/a0030413
https://www.ncbi.nlm.nih.gov/pubmed/23148451
https://doi.org/10.1177/0193945921995477
https://www.ncbi.nlm.nih.gov/pubmed/33686882

	Introduction 
	Methods 
	Participants 
	Study Design 
	Participants and Eligibility 
	Recruitment 

	Measures 
	Demographic Questionnaire and Brief Health History 
	Sleep Habits Questionnaire (SHQ) 
	Epworth Sleepiness Scale (ESS) 
	Health-Related Quality of Life (SF-12) 
	Beach Center Family Quality of Life Scales (FQoL) 

	Statistical Analysis 

	Results 
	Discussion 
	Conclusions 
	References

