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Study Objectives: To examine the extent to which parent health behaviors and parenting practices are associated with school-age children’s sleep duration.
Methods: We surveyed 790 parents of children, aged 6 to 12 y, who had a body mass index (BMI) = 90th percentile and were participating in a randomized

controlled obesity trial. The main exposures were parent sleep duration, screen time and physical activity, parental limits placed on child TV viewing time and
TV content, and parents’ confidence regarding their ability to help their child get enough sleep. The primary outcome was child sleep duration. We used linear

regression models to examine associations of parent behaviors and parenting practices with child sleep duration.

Results: On average, children slept 9.2 h per night, whereas parents slept 6.9 h. Parents reported having an average of 1.9 h of screen time per day and

0.6 h of physical activity. There were 57.3% of parents who reported feeling very/extremely confident that they could help their child get enough sleep. In
adjusted multivariate analyses, child sleep duration was 0.09 h/day (95% confidence interval: 0.03, 0.15) longer for each 1-h increment in parent sleep
duration. Additionally, children whose parents reported being very/extremely confident they could help their child get age-appropriate sleep duration slept 0.67
h/day longer (95% confidence interval: 0.54, 0.81) than those whose parents were not/somewhat confident.

Conclusions: Educating parents about their own sleep health and enhancing parent confidence to help their children get enough sleep are potential areas of

intervention to increase child sleep duration.
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INTRODUCTION

There is growing recognition that children in the United States
are suffering from insufficient and poor-quality sleep. The
2004 Sleep in America Poll found that 52% of school-aged
children were getting less than the recommended amount of
sleep.! Sleep problems affect 30% to 40% of the school-aged
population,** and approximately 10% to 18% of school-aged
children complain of daytime sleepiness.** Numerous studies
have explored the effect of insufficient quantity and quality
of sleep on child health. Insufficient sleep has been associ-
ated with being overweight and obese,>® decreased cognitive
functioning and impaired working memory,"® and poor school
performance.’ Sleep curtailment has also been associated with
aggressive behavior,'” hyperactivity,'' and increased injury
risk."”? Sleep problems in children are further associated with
increased stress in parents.'

Multiple risk factors have been identified for insufficient
and poor quality sleep in the pediatric population, including
excessive screen time, TV in the bedroom, caffeine consump-
tion, and late bedtime.'*"> Several studies have also examined
the influence of family context on child sleep. For example,
poor caregiver knowledge regarding healthy sleep habits is as-
sociated with negative sleep practices in children.'® Bedtime
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BRIEF SUMMARY

Current Knowledge/Study Rationale: Several child health
behaviors have been associated with insufficient sleep, but little

is known about the associations of parents’ own health behaviors
and parenting practices with sleep duration among their school-age
children.

Study Impact: Parent sleep duration and confidence in ability to
help children get adequate sleep are associated with increased child
sleep duration. This study suggests that family-targeted interventions
may be an effective approach to increase child sleep duration and
thus improve child health outcomes.

routines and minimal nighttime interference from parents are
also associated with better sleep quality and duration in young
children."”® Yet few studies have examined the effect of par-
ent health behaviors and parenting practices on sleep duration
among school-aged children.

The aim of this study was to determine the extent to which
parents’ health behaviors and parenting practices are associ-
ated with their children’s sleep duration. We hypothesized
that parent health behaviors, including sleep, physical activ-
ity, and screen time, as well as limits on TV time and con-
tent and increased confidence, would be associated with child
sleep duration.
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METHODS

Study Design

This study was a cross-sectional analysis of a baseline sur-
vey collected as part of the Study of Technology to Acceler-
ate Research (STAR) trial. Details of this obesity intervention
have been previously published.” Child-parent dyads were
enrolled in the study between October 2011 and August 2012,
and trained research assistants administered a baseline sur-
vey to parents over the phone. The study was registered with
ClinicalTrials.gov (NCTO01537510). Eligibility for the trial
included: (1) child aged 6.0-12.9 y at baseline; (2) child’s
BMI > 90th percentile for age and sex at the baseline well
child visit; (3) child had received well child care at the study
site pediatric office in the past 15 mo; and (4) at least one par-
ent could communicate in English. Children were excluded if:
(1) their sibling had already been enrolled in the study; (2) the
family was planning to leave the practice during the study pe-
riod; (3) the clinician did not think the study was appropriate
for the child; or (4) the child had a chronic medical condition
that could affect his/her diet or physical activity. In total, 817
parents or guardians completed the baseline survey. The final
analysis was limited to the 790 respondents who were parents
and who had complete data for the primary outcome (child
sleep duration). The institutional review boards of Harvard
Pilgrim Health Care and Harvard Vanguard Medical Associ-
ates approved the study protocol.

Measures

The STAR baseline survey included 58 questions asking about
demographic characteristics, parent and child sleep behav-
iors, diet, screen time, text messaging, and physical activity.
This analysis included questions related to child and parent
health behaviors (sleep duration, screen time, physical activ-
ity), parental limit-setting on TV time and content, and par-
ents’ confidence regarding their ability to help their child get
adequate sleep.

Sleep Variables

The primary outcome of interest was child sleep duration. This
outcome was derived from the question: “In the past month, on
average, how many hours per day does (your child) sleep in
a usual 24-h period during the week? And on a weekend?” A
weighted average was then used to calculate daily sleep dura-
tion. Parents were asked a similar question: “In the past month,
how many hours of sleep did you get in an average 24-h period
during the week? During the weekend?” Parent sleep duration
was calculated in the same manner as child sleep duration, and
refers to the parent who responded to the survey. These ques-
tions were derived from a previous study examining the health
effects of sleep duration.??' In addition to quantifying sleep
duration for parents and children, parents were asked about
their confidence to help their child achieve several health be-
havior targets, including adequate sleep: “How confident are
you that you can help your child get 10 or more hours of sleep
per night?” Questions were adapted from a prior study on par-
ent confidence.”? Answers were dichotomized into “extremely/
very confident” and “somewhat/not confident” categories.
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Screen Time and Limit-Setting

To determine daily screen time for children, parents were asked
how many hours a day their child spent in front of a screen on
weekdays and weekends, including (1) watching TV shows; (2)
watching DVDs, videos, or movies; (3) playing video or com-
puter games; and (4) on Internet-related activities such as email,
iPhone apps, Facebook, or YouTube. Homework-related screen
time was not included. This measure was adapted from the
National Longitudinal Study of Youth.** Parents were asked
“How much time, either in your home or elsewhere, did you
spend watching television, videos, or DVDs on a typical week-
day/weekend?” A weighted average was used to estimate daily
screen time for the child and the parent who responded to the
survey, and high screen time was defined as greater than 2 h
per day for both parents and children.? Parents were also asked
whether they limited how much time their child was allowed to
watch television, and whether they limited the content of that
viewing. Answers were simple “yes” and “no” responses.

Physical Activity

Parents were asked how many hours per week they and their
child engaged in light/moderate or vigorous recreational activ-
ities or sports during the past month. Walking was addressed
in a separate question and was not included in this variable.
These questions were modified from the leisure time activity
section of the Physical Activity Scale for the Elderly.”® A daily
average was then calculated for the child and the parent who
responded to the survey. Children with 1 h or more of physical
activity per day and parents with 30 min or more of physical
activity per day were considered to be receiving an adequate
amount. These levels were chosen to approximate national rec-
ommended amounts.*

Statistical Analysis

Descriptive statistics were used to describe the study popula-
tion, including the percentage of subjects in each category for
categorical variables, and the means and standard deviations
for continuous variables. Unadjusted linear regression was
used to examine the associations of each parent factor [par-
ent BMI, limiting TV time, limiting TV content, parent sleep
duration, parent screen time (high vs. low), parent physical
activity (high vs. low), and parent confidence (high vs. low)]
with child sleep duration. Next, we used multivariate linear re-
gression, adjusted for child age, sex, race/ethnicity, and parent
education, to examine the association between parent health
behaviors and confidence (high vs. low) and child sleep dura-
tion. Analyses were conducted using SAS 9.4 software (SAS
Institute Inc., Cary, NC).

RESULTS

Demographic characteristics of the study population are sum-
marized in Table 1. The majority of respondents were mothers
(91.7%). The mean child age was 9.7 y and the mean parent
age was 40.7 y. A little over half of the children were male, in-
cluding 52.9% white, 20.6% black, 14.2% Hispanic, and 4.6%
Asian. Over half of parents had a college education or higher
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Table 1—Characteristics of survey participants (n = 790).

Child
Age, mean (SD)
Male (%)
BMI z score, mean (SD)
Race/ethnicity (%)
White
Black
Hispanic
Asian
Other
Activities, mean h/day (SD)
Sleep duration
Screen time
Physical activity
Parent
Age, mean (SD)
Mother (%)
BMI, mean kg/m? (SD)
Education (%)
High school or less
College
Postgraduate
Household income (%)
< $50,000
Activities, mean h/day (SD)
Sleep duration
Screen time
Physical activity
Parents placing limits on TV (%)
Time
Content

Parental confidence in ability to help child get = 10 h sleep each night (%)

“Very” or “extremely” confident

BMI, body mass index; SD, standard deviation.

(57.3%), and 30.2% of families had a houschold income less
than or equal to $50,000 per year. Average daily sleep dura-
tion was 9.2 h for children and 6.9 h for parents. Average daily
screen time was 3.5 h for children and 1.9 h for parents. Aver-
age daily physical activity was 1.1 h for children and 0.6 h for
parents. The majority of parents placed limits on their child’s
TV viewing, with 70.0% reporting that they limited the amount
of time their children spent watching TV and 94.3% reporting
they limited TV content. Most parents (57.3%) also stated feel-
ing “very” or “extremely” confident that they could help their
child get 10 or more hours of sleep per night.

In univariate analysis (Table 2), higher parent BMI and par-
ent screen time were associated with shorter child sleep duration
(—=0.02 h/day; [95% CI: —0.04, —0.01] and —0.24 h/day; [95% CI:

—0.39, —0.08], respectively). In contrast, limiting TV time and
parents’ report of being very/extremely confident (v. somewhat/
not confident) they could help their child get age-appropriate
sleep were associated with longer child sleep duration (0.20 h/
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day; [95% CI: 0.04, 0.36] and 0.81 h/day; [95% CI: 0.67, 0.94],
respectively). Longer parent sleep duration and higher parent
physical activity were also associated with longer child sleep
duration (0.14 h/day; [95% CI: 0.08, 0.20] and 0.20 h/day; [95%
CI: 0.06, 0.35], respectively). In multivariate analysis adjusted
for child age, gender, race/ethnicity, and parent education, lon-
ger parent sleep duration and higher parent confidence were as-
sociated with longer child sleep duration (0.09 h/day; [95% CI:
0.03, 0.15] and 0.67 h/day; [95% CI: 0.54, 0.81], respectively).
The associations with parent BMI, limiting TV time, parent
screen time, and parent physical activity were attenuated after
adjustment and were no longer significant (Table 3).

DISCUSSION

In this study we found a significant association between par-
ent and child sleep duration. Higher parent confidence in the
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Table 2—Univariate relationship of parent behaviors and parenting practices with child sleep duration.

Characteristic
Parent body mass index
Limiting TV time*
Limiting TV content
Parent sleep duration
Parent screen time (high vs. low)® **
Parent physical activity (high vs. low)®**

Parent confidence in ability to help child get enough sleep
(extremely/very vs. somewhat/not)***

*kk

Kkk

B (95% confidence interval)
-0.02 (-0.04, -0.01)

0.20 (0.04, 0.36)
0.20 (-0.12, 0.51)
0.14 (0.08, 0.20)
-0.24 (-0.39, -0.08)
0.20 (0.06, 0.35)
0.81(0.67,0.94)

*p <0.05, **p < 0.01, ***p < 0.0001. 2High screen time defined as > 2 h/day. ®High physical activity defined as = 30 min per day.

Table 3—Multivariate-adjusted relationship of parent behaviors and parenting practices with child sleep duration.

Characteristic
Parent body mass index
Limiting TV time
Parent sleep duration*
Parent screen time (high vs. low)°
Parent physical activity (high vs. low)

Parent confidence in ability to help child get enough sleep
(extremely/very vs. somewhat/not)**

B (95% confidence interval)?
-0.01(-0.02, 0.00)
0.09 (-0.05, 0.23)
0.09 (0.03, 0.15)
0.04 (-0.11,0.18)
0.09 (-0.04, 0.22)
0.67 (0.54, 0.81)

*p<0.01**p <0.0001. 2Adjusted for child age, sex, race/ethnicity, parental education. ®High screen time defined as > 2 h/day. ¢High physical activity defined

as = 30 min per day.

ability to help children get enough sleep was also associated
with increased child sleep duration. In univariate analysis, par-
ent screen time and BMI were associated with shorter child
sleep duration, and limiting TV time and higher parent physi-
cal activity were associated with increased child sleep duration,
but these effects were attenuated after controlling for child age,
sex, race/ethnicity, and parent education.

Our findings related to parent sleep duration are consistent
with other work linking parent and child health behaviors. Al-
though the effect was modest (each 1-h increase in parent sleep
was associated with a 0.09 h/day increase for the child), this
daily amount aggregates over time and may represent a clini-
cally important difference. In a study of school-aged children
in China, Li et al. found that both maternal and paternal sleep
duration of fewer than 6 h were significantly associated with
child sleep duration of less than 9 hours.”’” Zhang et al. also
found an association between child and parent sleep/wake
times and time in bed in a school-aged population.?® Another
study in Chinese adolescents found correlations between sleep/
wake patterns, sleep quality, and insomnia in children and par-
ents.?? There are a number of possible mediators for the associ-
ation between parent and child sleep duration. Parents may be
influencing child sleep duration by serving as role models for
their children or by encouraging and supporting their child’s
healthy choices. Parent-child sleep may also be directly linked
through co-sleeping or a family bedtime. There may also be
genetic factors unrelated to parent values or health habits.*
Finally, it is possible that rather than parents’ behaviors influ-
encing their children, children who experience short or poor
quality sleep may detrimentally affect their parents’ sleep.*
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Unfortunately, our cross-sectional study design does not allow
us to infer causality.

Our study further associated parent confidence in the ability
to help children get enough sleep with increased child sleep
duration. Social cognitive theory suggests that people with
high levels of confidence, or self-efficacy, are more likely to
change a health behavior than those with low levels of con-
fidence.*> Several studies have found associations between
parents’ confidence in their ability to influence their children’s
behaviors and the behaviors themselves. Child screen time,
physical activity,”® diet,”? and performance in weight loss in-
terventions* have all been associated with parent confidence.
It is understandable that parents whose children already get 10
or more hours of sleep each night would feel confident in their
ability to help them get enough sleep, but it is interesting to
note that although 57.3% of parents said they were “very” or
“extremely” confident in their ability to help their child get 10
or more hours of sleep per night, only 28.6% of children had
met that recommendation. In future work it will be important
to examine whether parent confidence is a predictive factor in
children’s ability to increase their sleep duration.

Previous work has demonstrated an association between
parent and child screen time, and multiple studies have shown
that screen time negatively affects sleep duration.* However,
although both parent screen time and limiting TV time were
associated with child sleep duration in univariate analysis,
these associations were no longer significant after controlling
for demographic characteristics. Results are mixed regarding
the effect of physical activity on sleep duration and quality.>**
Similar to our findings for parent screen time, the association
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between parent physical activity and child sleep was no lon-
ger significant after adjustment. Our survey relied on parent
self-report, and our findings may be limited by recall and so-
cial desirability bias. However, these results may also suggest
that individual parent behaviors do not reflect a comprehensive
“family lifestyle,” but rather that parent sleep is directly linked
to child sleep irrespective of other health behaviors.

Most sleep interventions for children have targeted infant
and toddler sleep patterns or specific sleep disorders rather
than focusing on increasing sleep duration among school-aged
children.*® The majority of large-scale sleep interventions are
also school-based and rarely involve parent education or be-
havior modification strategies. Furthermore, although these
interventions are usually successful at increasing sleep knowl-
edge, they rarely change sleep behavior.**° Our study suggests
that educating parents about their sleep health and promoting
increased confidence in their ability to help their children get
enough sleep are potential areas of intervention to increase
child sleep duration. Further study is needed to clarify the re-
lationship between parent sleep and confidence and child sleep
duration.

Limitations

Although the sample size in our dataset is large, the cross-sec-
tional design limits our ability to draw conclusions about cau-
sality. The survey also relied on parent self-report, which may
not reflect parent and child behaviors with complete accuracy.
In particular, studies have shown only moderate correlation
between self-reported and objectively measured sleep.* The
sample also consisted of predominantly middle-income, white,
English-speaking families, and thus may not be generaliz-
able to other populations. Finally, as this study was designed
as an obesity intervention, all children in the sample had a
BMI > 90th percentile. Given the complex association of sleep
and obesity, it is possible that the relationships between parent
sleep duration and parent confidence and child sleep duration
would be different in a nonobese population. Specifically, obe-
sity is a risk factor for developing sleep-disordered breathing,
including obstructive sleep apnea syndrome, thus our popula-
tion may have had a higher rate of sleep-disordered breathing
than a normal weight population.* Furthermore, the mean par-
ent BMI of our sample was elevated at 29.6 (6.6), which may
have affected parent sleep duration.**

CONCLUSIONS

Our results demonstrate that parent sleep duration and par-
ent confidence are associated with child sleep duration among
overweight and obese children. These findings suggest that a
family-based intervention model may be an appropriate way to
address insufficient child sleep and thus improve child health
outcomes. Given the adverse effects of insufficient sleep on
child health, it is critical to identify modifiable risk factors that
could be the targets for intervention. Further study should focus
on clarifying the relationship between parent and child sleep to
determine how parent sleep influences child sleep duration. It
will also be important to determine whether parent confidence
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can predict an improvement in child sleep over time, or whether
it is merely a reflection of current child sleep status.
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