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Summary
What is already known on this topic?

Many children and adolescents experience insufficient sleep. Short sleep
duration among children is associated with mental, behavioral, and devel-
opmental disorders, is influenced by demographic, neighborhood, and
family contexts, and poses risks for long-term health and development.

What is added by this report?

We examined these factors concurrently and showed the significant and
independent association of childhood disorders and demographic, neigh-
borhood, and family factors with short sleep duration.

What are the implications for public health practice?

Short sleep duration is more prevalent among children with mental, beha-
vioral, and developmental disorders, in racial and ethnic minority groups,
and from low-socioeconomic households. We identified a range of neigh-
borhood and family factors that can be targeted to improve children’s
sleep and promote healthy development.

Abstract

Introduction
Many children and adolescents experience insufficient sleep,
which poses risks for their short- and long-term health and devel-

opment. This study examined the concurrent associations of con-
textual factors, including child, demographic, neighborhood, and
family factors, with short sleep duration.

Methods

We combined data on children aged 3 to 17 years from the
2016-2019 National Survey of Children's Health (N = 112,925) to
examine the association of parent-reported child short sleep dura-
tion (ages 3-5 y, <10 h; 6-12y, <9 h; 13-17 y, <8 h) with mental,
behavioral, and developmental disorders (MBDDs); selected phys-
ical health conditions; and demographic, neighborhood, and fam-
ily factors.

Results

Overall, 34.7% of children experienced short sleep duration. The
prevalence was highest among children aged 6 to 12 years
(37.5%); children from racial and ethnic minority groups, espe-
cially non-Hispanic Black children (50.0%); children from low-
income households (44.9%); children with an MBDD (39.6%);
children experiencing negative neighborhood factors (poor condi-
tions and lack of safety, support, and amenities, 36.5%); and fam-
ily factors such as inconsistent bedtime (57.3%), poor parental
mental (47.5%) and physical health (46.0%), and adverse child-
hood experiences (44.1%). The associations between sleep and
demographic, neighborhood, and family factors, and MBDD re-
mained significant after controlling for all other factors.

Conclusion

This study identified several individual, family, and community
factors that may contribute to children’s short sleep duration and
can be targeted to improve healthy development, particularly
among children with an MBDD, from households with low so-
cioeconomic status, or from racial and ethnic minority groups who
are at increased risk for short sleep duration.
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Introduction

Sleep is an essential function that predicts long-term health and
well-being (1). Insufficient sleep has been associated with poor
physical health (1-3), poor mental health, and problems with at-
tention, behavior, learning, and memory (1,4-6). Insufficient sleep
includes poor sleep quality and short sleep duration. This study fo-
cused on short sleep duration, which is common among children:
during 20162018, 35% of US children aged 0 to 17 years had
shorter sleep duration than recommended for their age (1) based
on parent report (7). However, research on sleep among children is
less extensive than among adults (4,8).

Child, family, and environmental factors can all influence sleep
(5,9,10). Sleep is negatively influenced by internal and external
signals of danger and disruption (11). Psychological stressors
within the family, such as parental health and well-being (12—-15),
and psychological stressors in the social context, such as neighbor-
hood disadvantage and lack of perceived safety, affect sleep
(9,10,16,17). Sleep is also affected by child characteristics, such as
special health care needs and mental disorders (7,18), and family
factors, such as regular bedtimes (7,19,20).

Children experiencing poverty are at increased risk for insuffi-
cient sleep (7,21-23). Poverty is related to risks that impair sleep,
such as health risks, danger and stress, crowding, lack of suitable
sleep spaces, or food insecurity (9,10,15). Children from racial and
ethnic minority groups experience increased risk for insufficient
sleep (7,9,21,22,24), potentially through mental stress from exper-
iencing racism and discrimination (9,23), and through structural
racism and the associated higher prevalence of socioeconomic
risks related to poor sleep (21,22).

Previous studies examined the association between sleep and
factors such as mental health and environmental factors, and
between social context and children’s mental health, but not com-
prehensively in a single sample of young and older children. Giv-
en that demographic, social, and environmental risk factors co-
occur, understanding the independent associations between differ-
ent types of risks and poor sleep requires examination of these dif-
ferent risk factors in a comprehensive data set. Our study expands
on previous research (7) that documented short sleep duration in a
nationally representative sample of children and adolescents. We
examined concurrent and independent associations between demo-
graphic, social, and environmental factors, mental disorders, and
sleep duration in this comprehensive data set based on a nation-
ally representative sample of children and adolescents to identify
potential targets for public health intervention.

Methods

We used 4 years (2016-2019) of data from the National Survey of
Children’s Health, a nationally representative survey administered
by the US Census Bureau and funded and directed by the Mater-
nal and Child Health Bureau of the Health Resources and Ser-
vices Administration (25). The survey uses a combination of an
online and a pencil-and-paper format. Respondents are parents (in-
cluding other caregivers or guardians who are familiar with the
child’s health and health care, hereinafter referred to as “parents”)
reporting on a single child aged 0 to 17 years per household.

We used guidance provided by the US Census Bureau (26) to
combine data on 131,774 children aged 0 to 17 years from the 4
survey years. We used data from before the COVID-19 pandemic,
because pandemic-related factors likely affected sleep duration
and other indicators of interest. The overall weighted response
rates were 41% (2016), 37% (2017), 43% (2018), and 42% (2019).
We excluded children aged 0 to 2 years (n = 17,298) and children
without valid data on sleep duration (n = 1,551). The final analyt-
ic sample size was 112,925 (Figure).

National Survey of Children’s Health 2016-2019
131,774 Children aged 0-17 years

l 17,298 Children excluded because aged 0-2 years

114,476 Children aged 3-17 years

1,551 Children excluded because of missing
information on sleep duration

112,925 Children in analytic sample

Figure. Sample size and exclusion and inclusion criteria for the analytic
sample, the National Survey of Children’s Health, 2016-2019.

Sleep indicator

Parents of children aged 3 to 5 years were asked, “During the past
week, how many hours of sleep did this child get on an average
day (count both nighttime sleep and naps)?” For ages 6 to 17
years, the question was, “During the past week, how many hours
of sleep did this child get on an average weeknight?” in 2016 and
2017 and “on most weeknights?” in 2018 and 2019. On the basis
of recommendations for sleep duration from the American
Academy of Sleep Medicine, the survey defined short sleep dura-
tion as less than 10 hours for ages 3 to 5 years (preschool age),
less than 9 hours for ages 6 to 12 years (school age), and less than
8 hours for ages 13 to 17 years (adolescents) (25).

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,

the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.

2 Centers for Disease Control and Prevention ¢ www.cdc.gov/pcd/issues/2023/22_0408.htm



PREVENTING CHRONIC DISEASE

PUBLIC HEALTH RESEARCH, PRACTICE, AND POLICY

VOLUME 20, E58
JULY 2023

Demographic, neighborhood, and family factors

Parents reported on demographic characteristics such as the child’s
sex, age, race and ethnicity, parental education (highest level of
education attained by primary caregivers), and household size and
family income. Data on household size and income were used by
the US Census Bureau to calculate family income as a percentage
of the federal poverty level. Parents also reported on neighbor-
hood factors such as safety, support, condition, and amenities.
Negative factors (unsafe neighborhood, neighborhood lacks sup-
port, neighborhood in bad condition, and neighborhood lacks
amenities) were combined into a single composite variable la-
belled “negative neighborhood factors.” Family factors included
whether the child had a consistent bedtime, child’s exposure to ad-
verse childhood experiences (ACEs), and parental mental and
physical health status.

Mental, behavioral, and developmental disorders

Parents were asked whether a health care provider had ever told
them that their child had any of a series of disorders, including
attention-deficit and hyperactivity disorder (ADHD), behavior
problems, anxiety, depression, Tourette syndrome, learning disab-
ility, developmental delay, intellectual disability, speech or lan-
guage disorder, and autism spectrum disorder and whether the
child currently had the disorder; behavior problems, learning dis-
ability, developmental delay, intellectual disability, and speech or
language disorder could also be identified by an educator. Current
ADHD, behavior problems, anxiety, depression, and Tourette syn-
drome were grouped into the category MEB (mental, emotional,
and behavioral disorders). Current learning disability, develop-
mental delay, intellectual disability, speech or language disorder,
and autism spectrum disorder were combined into the category
DLLD (developmental, language, or learning disorders). MEB
was combined with DLLD into the category MBDD (mental, be-
havioral, and developmental disorders). Parents also reported chil-
dren’s physical health conditions.

Analyses

We examined the relationship between short sleep duration and se-
lected demographic characteristics (sex, age group, race and ethni-
city, parental education, and family income), and presence of
MBDD and physical health conditions. We also examined negat-
ive neighborhood and family factors, including inconsistent bed-
time, parental mental and physical health, and number of ACEs
for the child. For the publicly available data set, imputed values
for missing data on family income (17.1% missing) were calcu-
lated via multiple imputation; imputed values for missing data on
parental education (2.1% missing) and children’s sex (0.1% miss-
ing), race (0.4% missing), and Hispanic origin (0.6% missing)

were calculated via hot-deck imputation. Respondents with miss-
ing values for any other factors were excluded from item-level
analyses (missingness was 3.5% or less per item). Given the minor
wording change in the sleep item for children aged 6 to 17 years
after 2017, we conducted sensitivity analyses to ensure that pat-
terns of associations were similar across survey years. These ana-
lyses did not show meaningful differences across study years;
therefore, we analyzed the sample as a whole.

We conducted all analyses in SAS-callable SUDAAN version
11.0.1 (RTI International) to account for the complex survey
design and weighting of the data. We used individual logistic re-
gression models with predicted marginals to calculate weighted
prevalence ratios (PRs) and 95% confidence intervals (CIs) to
compare the prevalence of short sleep duration among children
and adolescents aged 3 to 17 years across demographic subgroups,
presence or absence of neighborhood or family risk factors, and
presence of any MBDD. We ran logistic regression models to pro-
duce adjusted prevalence ratios (aPRs) for the association between
each MEB or presence of any DLLD or physical health condition
and short sleep duration adjusted for sociodemographic, neighbor-
hood, and family risk factors; an adjusted model of the associ-
ation between any MBDD and short sleep duration also produced
aPRs for all variables included in the model. To examine whether
each of the demographic, family, and neighborhood characterist-
ics were independently associated with short sleep duration when
considered together, we calculated the PRs of short sleep duration
for each characteristic in the adjusted model predicting short sleep
duration based on MBDD status. All prevalence estimates and
95% Cls met the National Center for Health Statistics Data
Presentation Standards (27).

Results

Demographic factors

Among children aged 3 to 17 years, 34.7% (95% CI,
34.1%—35.4%) were reported to experience short sleep duration.
Sleep duration was associated with child’s age; parents reported
short sleep most frequently for children aged 6 to 12 years (37.5%;
95% CI, 36.5%—-38.5%) and least for adolescents aged 13 to 17
years (30.7%; 95% CI, 29.6%-31.7%) (Table 1).

We found racial and ethnic disparities in sleep duration. Com-
pared with non-Hispanic White children, children from each of the
other racial and ethnic groups had significantly higher prevalence
of short sleep duration, except for the non-Hispanic Native
Hawaiian and Pacific Islander group. For example, the prevalence
of short sleep duration among non-Hispanic White children was
29.0%, 38.6% among Hispanic children, and 50.0% among non-
Hispanic Black children.
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Short sleep duration was associated with lower parental education
level; children of parents with less than a high school education
had the highest prevalence of short sleep duration (45.6%), and
children of parents with college degrees or higher had the lowest
(27.4%). Similar patterns emerged for family income. The highest
percentage of short sleep duration (44.9%) was among children in
families with the lowest income level (<100% of the federal
poverty level). Estimates of short sleep duration decreased as in-
come levels increased and differed among all 4 levels. Sex was not
associated with short sleep duration even when stratified by age.

Neighborhood factors

All 4 negative neighborhood factors (unsafe neighborhood, neigh-
borhood lacks support, neighborhood in bad condition, and neigh-
borhood lacks amenities) were significantly associated with a
higher prevalence of short sleep duration; 36.5% of children liv-
ing in neighborhoods with 1 or more negative neighborhood
factors experienced short sleep duration, compared with 28.5%
living in neighborhoods without negative factors.

Family factors

Short sleep duration was experienced by 57.3% of children with
an inconsistent bedtime. Having a parent with fair or poor mental
health or physical health and having a higher number of ACEs
were also associated with significantly higher prevalence of short
sleep duration.

Disorders

The overall association of any MBDD with short sleep duration
was significant (any MBDD, 39.6% vs no MBDD, 33.2%). The
association also held true when comparing children with no
MBDDs against those with MEBs together (40.9%), or against
those with ADHD (40.3%), behavior problems (44.6%), anxiety
(40.9%), and depression (48.0%) separately (Table 2). The associ-
ation with Tourette syndrome was not significant. Having any
DLLD was also associated with short sleep duration (38.6%) as
was any physical health condition (36.1% vs 34.0% with no phys-
ical health condition).

After adjustment for demographic, family, and neighborhood char-
acteristics, having an MBDD remained significantly associated
with short sleep duration. This pattern was similar for MEB as a
group and for ADHD, behavior problems, anxiety, and depression
separately. The association with Tourette syndrome was signific-
ant in the adjusted model. The association of a DLLD diagnosis
and having any physical health condition was no longer signific-
ant in the adjusted models (Table 2).

The magnitude of the association between short sleep duration and
age was larger in the adjusted models than in the bivariate models,
especially among children aged 6 to 12 years (Table 3). For race
and ethnicity, only Hispanic (aPR = 1.12), non-Hispanic Black
(aPR = 1.44), and non-Hispanic Asian (aPR = 1.15) children still
had a significantly higher prevalence of short sleep duration than
non-Hispanic White children after adjustment. Parental education,
family income level, neighborhood factors, parent mental and
physical health, and child’s ACEs remained significantly associ-
ated with short sleep duration, but the magnitude of the associ-
ation was smaller than in bivariate models. The aPR for inconsist-
ent bedtime remained the highest among the factors in the adjus-
ted models, only slightly reduced from 1.82 to 1.70.

Discussion

Our data show that parent-reported short sleep duration is com-
mon for children of all ages. Similar to data in previous reports
(7), more than 1 in 3 children did not meet sleep recommenda-
tions during 2016-2019. The highest proportion of parent-reported
short sleep duration was among children aged 6 to 12 years, with
almost 2 in 5 children not meeting recommendations. Among ad-
olescents, almost 1 in 3 had parent-reported short sleep duration.

In previous studies, a majority of adolescents self-reported shorter
sleep duration than recommended for their age (28,29). Because
parents may overestimate sleep, particularly among older children
and adolescents, our data, based on parent report, may have con-
servatively estimated short sleep duration (5).

Having an inconsistent bedtime has been documented as affecting
sleep duration (7,20), and was particularly notable among factors
measured in our study. Our data showed that children with incon-
sistent bedtimes had about a 70% higher prevalence of insuffi-
cient sleep, even after controlling for child, family, and neighbor-
hood factors.

As expected, sleep disparities were associated with social determ-
inants of health (5,14,21,23,24). Short sleep duration was more
prevalent among children in most racial and ethnic minority
groups than among non-Hispanic White children (23,29). Non-
Hispanic Black children had the highest prevalence and were ap-
proximately 50% more likely than non-Hispanic White children to
have short sleep duration. We also found significant levels of short
sleep duration among groups such as non-Hispanic Asian and
American Indian or Alaskan Native children, or those with mul-
tiple races, whose sleep duration has previously not been well doc-
umented. Although associations decreased after adjusting for oth-
er demographic, family, and neighborhood factors and MBDD,
children from several racial and ethnic minority groups still had
significantly higher prevalence of short sleep duration, particu-
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larly non-Hispanic Black children. Given that racial and ethnic
minority populations are affected by additional risks for health dis-
parities that were not addressed in the available survey data, a
more comprehensive examination of systemic racism and social
determinants of health may be needed to understand what contrib-
utes to these sleep disparities (9,23,30). In our study, the child’s
sex was not associated with short sleep duration, unlike in another
study, which found shorter sleep among female adolescents (24).

As previously documented (9,14,22,24), children from house-
holds with lower socioeconomic status, as indicated by parental
education and poverty levels, had higher percentages of short
sleep duration. Neighborhood factors such as poor condition, and
lack of amenities, safety, and support also were associated with
short sleep duration, similar to previous studies (10,22,30). Short
sleep duration among children was also associated with having
parents with poor mental and physical health and with experien-
cing adversity in childhood (10,14,18,22,31).

Children with MBDD overall and MEB, including ADHD, beha-
vior problems, anxiety, and depression specifically, had a signific-
antly higher prevalence of short sleep duration than children
without these disorders. The association with having an MBDD
overall, and with each MEB disorder, was significant after con-
trolling for demographic, neighborhood, and family factors. Hav-
ing a developmental, language, or learning disorder or a physical
health condition was also associated with short sleep duration;
however, the associations were no longer significant after con-
trolling for demographic, neighborhood, and family factors. Thus,
this study provides further evidence that insufficient sleep is a
concern among children with mental, emotional, and behavioral
disorders (6,18). Associations between sleep and mental health
can be bidirectional; mental health symptoms such as those experi-
enced with ADHD, anxiety, or behavior problems can contribute
to sleep problems and can also be exacerbated by insufficient sleep
(1,4,6).

Given the increased probability of demographic, neighborhood,
and family risk factors occurring together and being associated
with children’s mental health (10,11,16), we were able to examine
whether these factors contributed independently. Our data showed
that MBDD was associated with short sleep duration even after
adjusting for the influence of other contextual factors. We also ex-
amined each child, family, and neighborhood factors’ independ-
ent contribution to short sleep duration (controlling for MBDD
diagnosis and all demographic, neighborhood, and family covari-
ates) and found that, other than the child’s sex, each contributed to
the probability that a child would experience short sleep duration.

Evidence that children’s MBDD and many of these demographic,
family, and neighborhood variables are associated independently

with short sleep duration points to potentially selecting these
factors for prevention of insufficient sleep, particularly among
communities affected by health disparities (16). Prior work sug-
gests that sleep problems may also be a potential mechanism
through which socioeconomic risk is translated into mental health
problems (14,23). Further studies can explore whether compre-
hensive intervention approaches that improve family and com-
munity risks may improve both mental health and sleep, and thus,
improve long-term healthy development.

Strengths and limitations

This study has several strengths. The large, nationally representat-
ive data set allowed for consideration of more factors and more
generalizable results than clinical samples would allow. We were
able to investigate differences between racial and ethnic groups
such as non-Hispanic Asian, non-Hispanic American Indian and
Alaskan Native, and non-Hispanic Native Hawaiian and Pacific Is-
lander, whose sleep duration and associated risks are often not
evaluated separately in studies because of small cell sizes. The
comprehensive survey allowed for examination of sleep, mental
health, and child, family, and neighborhood factors together.

This study also has several limitations. The cross-sectional analys-
is did not allow examination of causal pathways or bidirectional
influences of sleep duration and risk factors. Parent-reported data
may be affected by recall bias, social desirability, or parents’ inter-
pretation of items. The question for the sleep item had a minor
wording change for children aged 6 to 17 years beginning with the
2018 survey. Although sensitivity analyses showed similar estim-
ates and the same patterns of effects before and after the question
was changed, this change should be considered when interpreting
the results. The sleep indicator in this study measured a single as-
pect of healthy sleep, duration, and did not assess quality of sleep,
presence of sleep disorders, and sleep architecture, all of which af-
fect the restorative function of sleep (5,8). As mentioned, parents
may overestimate sleep duration — possibly because parent re-
ports often describe time in bed rather than time actually asleep —
particularly for older children and adolescents, leading to lower-
than-expected estimates for short sleep (32). Without objective
measures, such as actigraphy or polysomnography, the associ-
ation between insufficient sleep and mental health while account-
ing for community and family factors cannot be fully described
(22).

The contextual factors included in this study do not cover the
breadth of possible influences on sleep. Other related factors may
affect sleep, such as the quality of the parent—child relationship or
perinatal risks, among others (12,15). Moreover, school and com-
munity factors, such as later school start times and time spent in
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extracurricular activities, affect sleep duration and are influenced
by cultural context, which in turn can influence family factors
such as enforcing consistent bedtimes (20).

The data in our study were collected before the COVID-19 pan-
demic, which has had positive and negative effects on factors re-
lated to adolescent sleep and mental health, such as more outdoor
time and later school start times but also more stress, disruption of
routines, and increased screen time (28,33). The long-term effects
of the pandemic on sleep and mental health cannot yet be determ-
ined.

Implications for intervention

This study provides information to support that short sleep dura-
tion is a widespread public health concern among children of all
ages. Many risk factors contribute independently to short sleep
duration and present opportunities for intervention, for example,
improving bedtime routines. Sleep education and behavioral
health interventions may be feasible and effective (3). Parents and
older children and adolescents may have misconceptions about
sleep recommendations, and these misconceptions may affect
sleep hygiene and sleep duration (19,24). This population may be-
nefit from learning behaviors that promote healthy sleep, such as
avoiding electronics and caffeine before bedtime (3,5). Health care
providers can receive training to educate families about healthy
sleep routines (1,3,5,9). Expectations about sleep and the effect of
sleep interventions may be influenced by child age, family con-
text, and cultural factors; more information could inform develop-
mentally and culturally sensitive approaches (5,24,26,32).
However, consistent bedtimes and sufficient time in bed are only 2
components of healthy sleep (8,19); health care providers can
provide treatment to address other sleep problems that reduce
healthy sleep, such as insomnia or obstructive sleep apnea (5,13).
Addressing sleep concerns may be especially important for chil-
dren with mental and developmental disorders (5,18).

Healthy sleep can also be promoted in schools and early care and
education through educating children and families, and through
policies and procedures that encourage sufficient sleep (3). Public
health attention to the decline of sleep duration among adoles-
cents in past decades has resulted in strategies such as later high
school start times (3). Given that short sleep duration affected chil-
dren of all ages and was highest in children aged 6 to 12 years,
schools can also evaluate school start times for elementary and
middle school and address other school policies, such as amount
of homework and time required for extracurricular activities, that
could affect children’s ability to get sufficient sleep (20).

Our findings show risks and disparities related to child sleep on
the individual, family, and community level. Attention to sleep as

a risk for negative outcomes may be particularly important among
children with MBDD. Conversely, addressing children’s mental
health concerns and improving factors that may influence mental
health may result in better sleep. For example, in families where
stress may interfere with sleep, parents, particularly those with
poor mental or physical health, may benefit from receiving addi-
tional support for themselves and to strengthen the parent—child
relationship, which may act as a buffer against poor mental health
in racial and ethnic minority groups (12). Parents of children with
sleep concerns, particularly if co-occurring with other disorders,
may also need support to achieve sufficient sleep themselves (18).

Sleep interventions can be tailored to people who are most af-
fected and address risks and disparities on each level — from indi-
vidual to systemic (9,10). The historical decline in sleep duration
disproportionately affects communities that experience other
health disparities such as racial and ethnic minority groups, stu-
dents living in urban areas, and those of low socioeconomic status
(24), thus contributing to cumulative risk. Intervention ap-
proaches may focus on communities at risk by introducing sleep
hygiene education in affordable housing communities, offering
sleep education, and improving sleep hygiene by supplying beds
for children and adolescents (9).

On a community level, interventions can also address improving
the neighborhood context (17). Increasing safe access to green
space and recreational areas such as parks and community gar-
dens may directly and indirectly improve sleep by encouraging
physical activity; reducing lights, noise, and temperature; and de-
creasing stress by facilitating social cohesion (9,30). Implement-
ing public health policies to reduce crime and increase community
safety can address structural inequalities and potentially amelior-
ate sleep disparities (9,30). Combining public health interventions
that focus on improving sleep among children by addressing risks
at the child, family, and community level may lead to improved
long-term health, development, and well-being (2).
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Tables

Table 1. Weighted Prevalence of Short Sleep Duration Among Children Aged 3-17 Years, by Demographic, Neighborhood, and Family Characteristics, National Sur-
vey of Children’s Health, United States, 2016-2019

Characteristic No. of children Short sleep duration,? weighted % (95% CI) | Prevalence ratio (95% CI)

Individual demographic factors

b

Sex

Male 58,341 35.1(34.1-36.0) 1.02 (0.98-1.06)
Female 54,584 34.4 (33.4-35.3) 1 [Reference]
Age,y

3-5 19,966 35.0 (33.5-36.6) 1.14 (1.08-1.21)
6-12 46,897 37.5(36.5-38.5) 1.22(1.17-1.28)
13-17 46,062 30.7 (29.6-31.7) 1 [Reference]
Race and ethnicityID

Hispanic 12,885 38.6 (36.7-40.5) 1.33(1.26-1.40)
Non-Hispanic American Indian/Alaska Native 665 37.5(31.2-44.2) 1.29 (1.09-1.53)
Non-Hispanic Asian 5,767 32.7 (30.2-35.1) 1.12 (1.04-1.21)
Non-Hispanic Black 7,048 50.0 (47.9-52.0) 1.72 (1.64-1.80)
Non-Hispanic Native Hawaiian/Pacific Islander 277 36.3 (25.5-48.2) 1.25 (0.93-1.69)
Non-Hispanic White 78,733 29.0 (28.4-29.6) 1 [Reference]
Non-Hispanic other (2016-2018 only) 647 36.1(29.3-43.3) 1.24 (1.03-1.50)
Non-Hispanic >2 races 6,903 33.5(31.2-35.8) 1.15(1.07-1.24)
Parental education®

Less than high school 2,680 45.6 (42.1-49.1) 1.66 (1.53-1.80)
High school 14,570 425 (40.8-44.3) 1.55 (1.48-1.63)

Abbreviations: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

b missing, this variable was imputed by using hot-deck imputation methods.

© If missing, family income was imputed by using sequential regression as an input to FPL; FPL was multiply imputed and contained 6 implicates.

d Category comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having 21 negative neighborhood factor.

¢ A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether the child is safe in their neighborhood.

A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether people in the neighborhood help each other out,
watch out for each other’s children, and know where to go for help in their community when they encounter difficulties.

EA response of yes to any of these 3 items: 1) litter or garbage on the street or sidewalk, 2) poorly kept or rundown housing, or 3) vandalism such as broken win-
dows or graffiti in their neighborhood.

A response of no to any of these 4 items: 1) sidewalks or walking paths, 2) a park or playground, 3) a recreation center, community center, or boys’ and girls’ club,
and 4) a library or bookmobile in the neighborhood.

f A response of child never/rarely/sometimes (vs usually/always) goes to bed at the same time on weeknights.

) parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

K Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/excellent) physical health.

' Child’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 5) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.

(continued on next page)
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(continued)

Table 1. Weighted Prevalence of Short Sleep Duration Among Children Aged 3-17 Years, by Demographic, Neighborhood, and Family Characteristics, National Sur-

vey of Children’s Health, United States, 2016-2019

Characteristic No. of children Short sleep duration,? weighted % (95% Cl) | Prevalence ratio (95% CI)
Some college or associate degree 26,325 38.6 (37.3-39.9) 1.41 (1.35-1.47)
College degree or higher 68,484 27.4 (26.7-28.2) 1 [Reference]
Family income, % of FPL®
<100% 12,371 44.9 (43.0-46.8) 1.73(1.63-1.82)
100% to <199% 18,205 39.3(37.5-41.0) 1.51(1.43-1.59)
200% to <399% 34,700 33.4(32.2-34.7) 1.29 (1.22-1.35)
2400% 47,649 26.0 (25.2-26.9) 1 [Reference]
Negative neighborhood factors
Overall
>1 Negative neighborhood factors® 83,770 36.5(35.7-37.3) 1.28 (1.22-1.34)
No negative neighborhood factors 27,901 28.5(27.3-29.7) 1 [Reference]
Safety
Unsafe neighborhood® 3,689 46.2 (42.7-49.7) 1.36 (1.26-1.47)
Safe neighborhood 107,376 34.0 (33.3-34.7) 1 [Reference]
Support
Neighborhood lacks support’ 23,813 40.6 (39.1-42.0) 1.25(1.20-1.30)
Neighborhood provides support 86,446 32.4(31.7-33.2) 1 [Reference]
Condition
Neighborhood in bad condition® 23,196 40.3 (38.8-41.9) 1.24 (1.19-1.29)
Neighborhood in good condition 87,560 32.6 (31.9-33.3) 1 [Reference]

Abbreviations: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

byt missing, this variable was imputed by using hot-deck imputation methods.

CIf missing, family income was imputed by using sequential regression as an input to FPL; FPL was multiply imputed and contained 6 implicates.

d Category comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having >1 negative neighborhood factor.

€ A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether the child is safe in their neighborhood.

A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether people in the neighborhood help each other out,
watch out for each other’s children, and know where to go for help in their community when they encounter difficulties.

EA response of yes to any of these 3 items: 1) litter or garbage on the street or sidewalk, 2) poorly kept or rundown housing, or 3) vandalism such as broken win-
dows or graffiti in their neighborhood.

A response of no to any of these 4 items: 1) sidewalks or walking paths, 2) a park or playground, 3) a recreation center, community center, or boys’ and girls’ club,
and 4) a library or bookmobile in the neighborhood.

f A response of child never/rarely/sometimes (vs usually/always) goes to bed at the same time on weeknights.

Y Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

K parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/excellent) physical health.

' Child’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 5) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.

(continued on next page)
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(continued)

Table 1. Weighted Prevalence of Short Sleep Duration Among Children Aged 3-17 Years, by Demographic, Neighborhood, and Family Characteristics, National Sur-
vey of Children’s Health, United States, 2016-2019

Characteristic No. of children Short sleep duration,? weighted % (95% Cl) | Prevalence ratio (95% CI)
Amenities
Neighborhood lacks amenities” 70,140 35.8 (35.0-36.7) 1.10 (1.06-1.15)
Neighborhood has amenities 40,522 32.6 (31.5-33.7) 1 [Reference]
Family factors
Consistency of bedtime
Inconsistent' 12,448 57.3 (55.4-59.2) 1.82 (1.75-1.90)
Consistent 100,103 31.4(30.7-32.1) 1 [Reference]
Mental health of parent
>1 Parent with fair/poor mental health 7,988 47.5 (45.0-50.1) 1.43 (1.35-1.51)
No parent with fair/poor mental health’ 101,120 33.3(32.6-34.0) 1 [Reference]
Physical health of parent
>1 Parent with fair/poor physical health 10,269 46.0 (43.7-48.3) 1.40 (1.32-1.47)
No parent with fair/poor physical health" 98,946 33.0(32.3-33.7) 1 [Reference]
No. of ACEs'
0 64,843 28.9 (28.1-29.8) 1 [Reference]
1 24,776 39.2 (37.7-40.6) 1.35(1.29-1.42)
2 10,517 42.1 (40.0-44.2) 1.45 (1.37-1.54)
3 5,305 44.4 (41.3-47.4) 1.53 (1.42-1.65)
24 6,364 47.2 (44.4-49.9) 1.63 (1.53-1.74)

Abbreviations: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

byt missing, this variable was imputed by using hot-deck imputation methods.

CIf missing, family income was imputed by using sequential regression as an input to FPL; FPL was multiply imputed and contained 6 implicates.

d Category comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having >1 negative neighborhood factor.

€ A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether the child is safe in their neighborhood.

A response of definitely disagree/somewhat disagree (vs somewhat agree/definitely agree) when asked whether people in the neighborhood help each other out,
watch out for each other’s children, and know where to go for help in their community when they encounter difficulties.

EA response of yes to any of these 3 items: 1) litter or garbage on the street or sidewalk, 2) poorly kept or rundown housing, or 3) vandalism such as broken win-
dows or graffiti in their neighborhood.

A response of no to any of these 4 items: 1) sidewalks or walking paths, 2) a park or playground, 3) a recreation center, community center, or boys’ and girls’ club,
and 4) a library or bookmobile in the neighborhood.

f A response of child never/rarely/sometimes (vs usually/always) goes to bed at the same time on weeknights.

Jparent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

“parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/excellent) physical health.

' Child’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 5) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.
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Table 2. Weighted Prevalence of Short Sleep Duration Among Children Aged 3-17 Years, by Current Diagnoses, National Survey of Children’s Health, United States,

2016-2019
No. of children D
with disorder or Short sleep duration,
Diagnosis condition® weighted % (95% CI) Unadjusted PR (95% Cl) | Adjusted PR® (95% CI)
Mental, behavioral, or developmental disorder (MBDD)d
No MBDD 83,772 33.2(32.5-34.0) 1 [Reference] 1 [Reference]
Any MBDD® 26,288 39.6 (38.2-40.9) 1.19 (1.14-1.24) 1.06 (1.02-1.11)
Any mental, emotional, or behavioral disorder’ 20,974 40.9 (39.4-42.4) 1.23 (1.18-1.28) 1.11 (1.06-1.16)
ADHD 11,370 40.3 (38.4-42.2) 1.21 (1.15-1.28) 1.08 (1.02-1.15)
Behavior problems 8,220 44.6 (42.3-47.0) 1.34 (1.27-1.42) 1.10(1.03-1.17)
Anxiety 11,053 40.9 (38.9-42.9) 1.23(1.17-1.30) 1.14 (1.08-1.21)
Depression 4,845 48.0 (44.8-51.1) 1.44 (1.35-1.55) 1.24 (1.14-1.34)
Tourette syndrome 275 39.4(27.1-52.9) 1.19 (0.87-1.63) 1.39(1.13-1.71)
Any developmental, learning, or language disorders® 12,812 38.6 (36.7-40.6) 1.16 (1.10-1.23) 1.00 (0.94-1.06)
Physical health conditions”
No physical health condition 72,361 34.0(33.2-34.8) 1 [Reference] 1 [Reference]
Any physical health condition 36,956 36.1(35.0-37.2) 1.06 (1.02-1.10) 1.00 (0.97-1.04)

Abbreviations: ADHD, attention-deficit/hyperactivity disorder; PR, prevalence ratio.

a Categories of mental, behavioral, or developmental disorders are not mutually exclusive; children with multiple conditions are included in each applicable cat-
egory.

® For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

¢ Adjusted PR calculated by controlling for sex, age, race and ethnicity, parental education, poverty, neighborhood factor composite (ie, >1 negative neighborhood
factors vs no negative neighborhood factors), inconsistent bedtime, >1 parent with fair/poor mental health, >1 parent with fair/poor physical health, and ACEs.

d For each analysis in each group of MBDDs, children with a specific disorder were compared with children without any MBDDs. 83,772 children had no MBDDs;
2,865 children did not have information on all MBDDs and were not included in this analysis.

¢ A response of yes to current mental, behavioral, or developmental disorder (includes attention-deficit/hyperactivity disorder), behavior problems, anxiety, depres-
sion, learning disability, developmental delay, intellectual disability, speech and language disorder, autism spectrum disorder, and Tourette syndrome.

fa response of yes to current mental, emotional, or behavioral disorder (includes attention-deficit/hyperactivity disorder, behavior problems, anxiety, depression,
Tourette syndrome).

€ A response of yes to current developmental, language, or learning disorder (includes learning disability, developmental delay, intellectual disability, speech and
language disorder, and autism spectrum disorder).

A response of yes to current allergies, arthritis, asthma, blood disorder, brain injury, cerebral palsy, cystic fibrosis, diabetes, Down syndrome, epilepsy, heart con-
dition, headaches, deafness, or blindness.
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Table 3. Independent Contribution of Children’s Mental, Behavioral, or Developmental Disorders, Demographic, Neighborhood, and Family Factors to Short Sleep
Duration, National Survey of Children’s Health, United States, 2016-2019

Variable Short sleep duration,? adjusted prevalence ratio (95% CI)b

Mental, behavioral, or developmental disorders

None

1 [Reference]

C

Any

1.06 (1.02-1.11)

Demographic characteristics

d

Sex

Male 1.01 (0.98-1.05)
Female 1 [Reference]
Age,y

3-5 1.29 (1.22-1.36)
6-12 1.33(1.27-1.38)
13-17 1 [Reference]

Race and ethnicityd

Hispanic

1.12 (1.06-1.19)

Non-Hispanic American Indian/Alaska Native

1.00 (0.82-1.21)

Non-Hispanic Asian

1.15 (1.06-1.24)

Non-Hispanic Black

(
(
(
(

1.44 (1.36-1.51)

Non-Hispanic Native Hawaiian/Pacific Islander

1.03 (0.76-1.39)

Non-Hispanic White

1 [Reference]

Non-Hispanic other (2016-2018 only)

1.05 (0.85-1.29)

Non-Hispanic >2 races

1.05 (0.98-1.12)

Parental education®

Less than high school

1.34 (1.22-1.48)

High school

1.25(1.18-1.32)

Abbreviation: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

b Adjusted prevalence ratio calculated by controlling for all other factors in the model: sex, age, race and ethnicity, parental education, poverty, neighborhood factor
composite (ie, 21 negative neighborhood factors vs no negative neighborhood factors), inconsistent bedtime, 21 parent with fair/poor mental health, 21 parent
with fair/poor physical health, ACEs, and mental, behavioral, or developmental disorders.

° A response of yes to current mental, behavioral, or developmental disorder (includes attention-deficit/hyperactivity disorder), behavior problems, anxiety, depres-
sion, learning disability, developmental delay, intellectual disability, speech and language disorder, autism spectrum disorder, and Tourette syndrome.

dif missing, this variable was imputed by using hot-deck imputation methods.

© If missing, family income was imputed by using sequential regression as an input to the FPL; FPL was multiply imputed and contained 6 implicates.

fCategory comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having >1 negative neighborhood factor.

€A response of child never/rarely/sometimes (vs usually/always) goes to bed same time on weeknights.

_h Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

f Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) physical health.

JChild’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 4) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.

(continued on next page)

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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(continued)

Table 3. Independent Contribution of Children’s Mental, Behavioral, or Developmental Disorders, Demographic, Neighborhood, and Family Factors to Short Sleep
Duration, National Survey of Children’s Health, United States, 2016-2019

Variable Short sleep duration,? adjusted prevalence ratio (95% CI)b

Some college or associate degree

1.18 (1.13-1.24)

College degree or higher

1 [Reference]

Family income level, % of FPL®

<100%

1.12 (1.04-1.20)

100% to <199% 1.08 (1.01-1.15)
200% to <399% 1.07 (1.02-1.12)
>400% 1 [Reference]

Negative neighborhood factors

21

1.10 (1.05-1.15)

None

1 [Reference]

Family factors

Consistency of bedtime

Inconsistent®

1.70 (1.63-1.78)

Consistent

1 [Reference]

Mental health of parent

>1 Parent with fair/poor mental health

1.09 (1.01-1.17)

No parent with fair/poor mental healthh

1 [Reference]

Physical health of parent

>1 Parent with fair/poor physical health

1.09 (1.02-1.16)

No parent with fair/poor physical healthi

1 [Reference]

No. of ACEs!

0

1 [Reference]

Abbreviation: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

b Adjusted prevalence ratio calculated by controlling for all other factors in the model: sex, age, race and ethnicity, parental education, poverty, neighborhood factor
composite (ie, 21 negative neighborhood factors vs no negative neighborhood factors), inconsistent bedtime, >1 parent with fair/poor mental health, >1 parent
with fair/poor physical health, ACEs, and mental, behavioral, or developmental disorders.

° A response of yes to current mental, behavioral, or developmental disorder (includes attention-deficit/hyperactivity disorder), behavior problems, anxiety, depres-
sion, learning disability, developmental delay, intellectual disability, speech and language disorder, autism spectrum disorder, and Tourette syndrome.

di missing, this variable was imputed by using hot-deck imputation methods.

€ If missing, family income was imputed by using sequential regression as an input to the FPL; FPL was multiply imputed and contained 6 implicates.

fCategory comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having >1 negative neighborhood factor.

€A response of child never/rarely/sometimes (vs usually/always) goes to bed same time on weeknights.

_h Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

f Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) physical health.

) Child’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 4) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.

(continued on next page)

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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(continued)

Table 3. Independent Contribution of Children’s Mental, Behavioral, or Developmental Disorders, Demographic, Neighborhood, and Family Factors to Short Sleep
Duration, National Survey of Children’s Health, United States, 2016-2019

Variable Short sleep duration,? adjusted prevalence ratio (95% CI)b
1 1.19 (1.13-1.25)
2 1.22 (1.15-1.30)
3 1.25 (1.15-1.35)
24 1.28 (1.19-1.39)

Abbreviation: ACEs, adverse childhood experiences; FPL, federal poverty level.

@ For children aged 3-5 years: “During the past week, how many hours of sleep did this child get during an average day (count both nighttime sleep and naps)?”
For children aged 6-17 years for 2018-2019: “During the past week, how many hours of sleep did this child get on most weeknights.” The question in
2016-2017 asked about “an average weeknight.” Short sleep duration was defined as <10 h for children aged 3-5 years, <9 h for children aged 6-12 years, and
<8 h for children aged 13-17 years.

b Adjusted prevalence ratio calculated by controlling for all other factors in the model: sex, age, race and ethnicity, parental education, poverty, neighborhood factor
composite (ie, 21 negative neighborhood factors vs no negative neighborhood factors), inconsistent bedtime, 21 parent with fair/poor mental health, 21 parent
with fair/poor physical health, ACEs, and mental, behavioral, or developmental disorders.

° A response of yes to current mental, behavioral, or developmental disorder (includes attention-deficit/hyperactivity disorder), behavior problems, anxiety, depres-
sion, learning disability, developmental delay, intellectual disability, speech and language disorder, autism spectrum disorder, and Tourette syndrome.

dif missing, this variable was imputed by using hot-deck imputation methods.

€ If missing, family income was imputed by using sequential regression as an input to the FPL; FPL was multiply imputed and contained 6 implicates.

fCategory comprised 4 subcategories: “unsafe neighborhood,” “neighborhood lacks support,” “neighborhood in bad condition,” and “neighborhood lacks amenit-
ies.” Endorsement of any of these subcategories was counted as a respondent having >1 negative neighborhood factor.

€A response of child never/rarely/sometimes (vs usually/always) goes to bed same time on weeknights.

_h Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) mental health.

f Parent (both parents if 2 primary caregivers) reported fair/poor (vs good/very good/ excellent) physical health.

JChild’s ACEs included 9 items: 1) lived in a household where it was very hard to cover the basics, like food or housing, on the family’s income; 2) parent or guardi-
an divorced; 3) parent or guardian died; 4) parent or guardian served time in jail; 4) child saw or heard parents or adults slap, hit, kick, punch one another in the
home; 6) was victim of violence or witnessed violence in neighborhood; 7) lived with anyone who was mentally ill, suicidal, or severely depressed, or 8) anyone who
had a problem with alcohol or drugs; and 9) treated or judged unfairly because of his or her race or ethnic group. Data on ACEs related to child maltreatment were
not available because the survey was based on parent report.

The opinions expressed by authors contributing to this journal do not necessarily reflect the opinions of the U.S. Department of Health and Human Services,
the Public Health Service, the Centers for Disease Control and Prevention, or the authors’ affiliated institutions.
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