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Abstract

Sleep disorders and sleep insufficiency are common among preschool-aged children. Studies
among school-aged children show disordered sleep is often more prevalent among racial minority
groups. The primary aim of this systematic review was to critically appraise empirical data to
elucidate the relationship between race and key sleep variables among children aged two to five
years old. By systematically searching PubMed, Web of Science, and EBSCO databases, we
identified empirical research articles conducted in the United States that investigate this
relationship. We searched for variables relevant to (1) insufficient sleep duration, (2) poor sleep
quality, (3) irregular timing of sleep, including sleep/wake problems and irregular bedtime onset
and wake times (4) and sleep/circadian disorders. Nine studies satisfied the criteria for inclusion:
five investigated nocturnal sleep duration, five investigated bedtime-related variables, four
investigated daytime sleep (napping), three investigated total sleep, two investigated sleep quality,
and one investigated wake times. Four studies specifically addressed racial and demographic
differences in sleep variables as the primary aim, while the remaining five contained analyses
addressing racial and demographic differences in sleep as secondary aims. Non-Hispanic white,
white, or European-American race was used as the reference category in all studies. The results
provided consistent evidence that white, non-Hispanic children were more likely to go to bed
earlier and more regularly, have longer nocturnal sleep, and nap less than most racial and ethnic
minorities. Combined, this literature presents a compelling narrative implicating race as an
important factor in sleep patterns among a preschool age population.
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Introduction

Sleep deficiency and sleep disorders among preschool children are common and extensive.!
An estimated 20-60% of children between the ages of two and five years old experience at
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least one sleep issue.1~8 Inadequate and disordered sleep have been associated with
numerous cognitive, behavioral, and psychosocial impairments such as increased delinquent
behavior and mood issues,’~19 weight gain and obesity,11-13 risk of injury requiring medical
attention, 1415 depression,16:17 anxiety,17:18 and other health problems. Although many
studies have demonstrated the important role that biologic regulatory processes play in
childhood sleep patterns,1920 more recent research has also shown the importance of
environmental and cultural factors on child sleep behavior.29-22 For example, a recent study
demonstrated significant cross-cultural differences in sleep practices and their associated
sleep problems across 14 countries.23 Within the United States, pediatric sleep patterns vary
by race/ethnicity, and socioeconomic status (SES), typically with minority or disadvantaged
groups bearing poorer sleep-associated health outcomes.10:24.25 These findings suggest that
sleep-related health problems are in part the product of modifiable sleep behaviors and thus
may be partially mitigated with properly tailored interventions.

There has been an increasing body of work investigating racial disparities and sleep
variables among school-aged children, highlighted by a recent systematic review of 6-19-
year-old students that found racial disparities in at least one sleep variable in all 23 studies
included in the review.26 However, racial disparities among younger children between the
ages of two and five years old are less well-characterized. Children undergo key
developmental changes in sleep patterns during these early years, shifting from a biphasic
sleep schedule characterized by both nocturnal sleep and daytime naps to a sleep pattern
more concentrated at night; by five years old, the sleep structure more closely resembles
adults.2”28 These changes are a natural extension of the biological mechanisms that regulate
sleep-wake cycles which are modulated by external factors such as living environment and
familial/cultural factors.20:23:29.30

Sleep practices between the ages two and five years old can influence emotional, behavioral,
biological, cognitive, and social development later in life,11:31-34 yet a clear epidemiologic
understanding regarding the role of race/ethnicity on sleep patterns specifically during this
sensitive period has not been established. Such work is essential for developing culturally
tailored programs that seek to improve sleep patterns in all children. The primary aim of this
study is to comprehensively review existing research investigating the relationship between
race/ethnicity and sleep variables among children aged two to five years old. Results from
this study will also guide the development of a preliminary evidence base that may elucidate
plausible mechanisms and direct future research in this area.

Search Strategy and Information Sources

This systematic review was conducted following the reporting guidelines and criteria
described in the Preferred Reporting Items for Systematic Reviews (PRISMA).35 All
English-language peer reviewed articles examining sleep disparities among diverse
preschool-aged children were included in the database searches without date restrictions.
Medical Subject Headings (MeSH) and keywords were used to search PubMed (initial
search performed on January 3, 2018), and analogous methods were used in Web of Science,
PsychINFO, and CINAHL databases (initial search performed on January 4, 2018). The
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initial search was later expanded to include napping and bedtime terms (performed on April
5, 2018). Our search strategy was informed by prior literature reviews on sleep disparities
among racial and cultural minorities and peer-reviewed by librarians at the Emory Woodruff
Health Sciences Center Library with expertise in systematic reviews for public health. All
database searches were repeated on May 1, 2018 and no additional studies were found.

Inclusion and Exclusion Criteria

Studies were included if they satisfied the following criteria: 1) conducted empirical

research using observational or experimental study designs using populations in the United
States, 2) had one or more measure of sleep deficiencies as the sleep variable, 3)
distinguished between racial/cultural groups, and 4) included discernable groups between
two years (24.00 months) and five years (71.99 months) of age. If the study did not provide
specific age groups, but categorized the subjects by grade (i.e. preschool, kindergarten, grade
school), only preschool groups were used, as the PubMed MeSH term “preschool” is defined
as a child between the ages of two and five years old.

Studies investigating multiple age groups were included, however only data from the
relevant age range (two to five years) were used. In longitudinal or follow-up studies, only
data presented that are consistent with the age range were included; for example, if a study
looked at children ages three to five years old, and repeated measurements on the same
individuals at ages 10 and 15 years old, only baseline measurements were used.

Studies with overlapping age ranges unable to be separated were included if >75% of the
study population fell within the age range of interest. To determine the proportion of
children within the desired age range, we made parametric assumptions and calculations
based on the type of data available, such as means, standard deviations, or ranges, in the
individual studies (i.e. assumed T-, chi-squared, or uniform distributions). The rationale for
this novel approach was that the proportion of children outside the desired age range would
not meaningfully affect the outcome, and that preserving data from these studies would
provide critical insight into the variables of interest in this systematic review. As such, if the
sufficient proportion of the population did fall within the age range of interest, we used this
information in concordance with a priori knowledge, plausibility, and expert considerations
to make a final decision on an individual basis.

Editorials, letters, case studies, practice guidelines, and case reports were excluded. Grey
literature, such as unpublished data, working papers, and non-peer reviewed studies, was
also excluded. If multiple studies conducted analyses on the same (or substantially
overlapping) dataset only one was included. The decision for which study to include was
made based on relevance to the aims of this review and strength of design/analysis and
confirmed by all authors.

Sources Management and Review Strategy

All citation information was imported and stored in Endnote reference management software
(\Version X8.1, Clarivate Analytics, Philadelphia, USA). Duplicates were removed after the
results from all four databases were added. Records were then imported into DistillerSR
Software (Evidence Partners, Ottowa, Canada) for the screening and decision-making
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processes. The records were thoroughly screened by two reviewers (JS and SH) and marked
as included or excluded based on information in the title and abstract. Excluded articles that
were considered relevant to the aims of this study were flagged for manual searching of
references. Records marked for inclusion by at least one reviewer repeated the screening
process using the full text. All full-text articles marked for inclusion in the second screening
by at least one author were discussed by the entire review team (all authors) for a final
decision. References of all included articles and other relevant flagged articles were
manually searched to identify additional potential articles. Additionally, key experts were
consulted to both recommend additional sources and verify the final list of included studies.
Lastly, internet search engines (i.e., Google, Bing) and key websites (i.e., National Sleep
Foundation) were manually searched for any additional resources.

Sleep Variable Measures

Broadly, this review investigated sleep variables that could be considered sleep deficiencies.
Variables for sleep deficiencies were informed by previous research in the field and our
initial database search protocol included terms relating to: (1) sleep duration, (2) sleep
quality, (3) timing of sleep (including sleep/wake problems and irregular bedtime onset and
wake times), and (4) sleep/circadian disorders. Based on the results from the search, specific
sleep variables included in the study were subsequently categorized into bedtime-related
variables, nocturnal sleep duration, daytime sleep (napping), and total sleep duration.

Data Extraction

Data from the final list of selected studies were extracted and stored in a spreadsheet created
in Microsoft Excel (Macintosh version 15.41, Microsoft Corporation, Redmond, USA). Key
data that were summarized included: study design, setting, research period, sample size, age
group, geographic location, relevant sleep variables, covariates, and result estimates, as well
as other relevant descriptive information (i.e. objective/subjective measurement tools).
Regardless of study determination, this review considered statistical significance as a p-
value <0.05. One reviewer (JS) completed the initial data extraction, and a second reviewer
(SH) then confirmed the data extraction process. Any issues or concerns with data extraction
were brought to the full review team for decision-making.

Quality Assessment

Individual papers were evaluated using a modified Downs and Black Quality Index (DBQI)
score framework, a validated checklist for assessing the reporting, external validity, bias,
confounding, and power of research studies.38 The full scoring system consists of 27
questions relevant to both randomized and non-randomized trials that assess specific aspects
of reporting and study design, such as the study’s ability to address principal confounders
and reporting of random variability for the variables. Each question in the index is given a
score of “1” if the study satisfactorily addresses the question, and “0” if the study does not
appropriately address the question. As the database search yielded no randomized control
trials (RCTs), we removed nine questions deemed relevant only to RCTs. Of the 18
remaining questions four were not applicable to cross-sectional studies, yielding a maximum
score of 14 for cross-sectional studies and 18 for cohort studies. Additional checklists for
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individual study designs provided by the Critical Appraisal Skills Programme (CASP) were
used to further evaluate bias and inform decision making in the individual studies.3”

Search Results

A detailed flowchart of potential studies is provided in Figure 1. Our electronic and manual
search strategy resulted in 1,519 unique citations after removal of duplications (n=989).
From these citations, we identified 85 for further evaluation based on information provided
in the title and abstract. After full-text review of these studies, 13 (15%) did not include
sleep variables relevant to this review, 23 (27%) did not have discernable racial/ethnic
exposure groups, 13 (15%) did not provide adequate information to distinguish desired age
groups, 22 (26%) studies were not in the United States, four (5%) studies were grey
literature or published in non-peer reviewed form, and one (1%) study used duplicate data. A
total of nine studies met inclusion criteria after full text review,38-46

Characteristics of Included Studies

Covariates

The characteristics of the nine included studies are summarized in Table 1. The date of
publication for included studies ranged from 2005 to 2017. Among these, five were
prospective cohort studies, three were cross-sectional studies, and one was a retrospective
cohort. Sample sizes of included studies ranged from 62 to 3,217, with a median of 1,043
participants. The study population in three studies were nationally representative®043:44 and
one was nationally representative but oversampled from low SES households.38 Other
studies were conducted in Kentucky, Michigan, Philadelphia, and the southeastern United
States. Studies included multiple relevant sleep variables in their analysis. Across studies,
five investigated nocturnal sleep, five investigated bedtime-related variables, four
investigated daytime sleep (napping), three investigated total sleep, two investigated sleep
quality, and one investigated wake times. Although a majority of the studies used subjective
measures for sleep variables (i.e., parental surveys or interviews), one study used
polysomnographic measurements and another used actigraphy to assess sleep duration and
quality. Four studies specifically addressed racial and demographic differences in sleep
variables as the primary aim, while the remaining five had these analyses as secondary aims.
Non-Hispanic white, white, or European-American race was used as the reference in all
studies.

Covariates used for each specific analysis are presented in Table 2. Three of the four studies
with racial disparities in relevant sleep variables as the primary aim adjusted for covariates,
38,4045 \yhereas one presented a simple t-test for comparison of means.#6 Among the five
studies investigating racial disparities as a secondary aim, two adjusted for covariates,39:42
two presented unadjusted results,*1:44 and one study presented results not evaluated by a
statistical test and thus covariates were not applicable.*3 In general, covariates consistent
across studies included age, sex, and a measure of SES. Other covariates that were
considered to a lesser extent were low birth weight (LBW) and maternal characteristics (i.e.
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education, employment). Only one study reported investigating interaction between
covariates, and found an interaction between age and day of the week (weekday/weekend).4°

Bedtime-related Variables

A total of five studies had bedtime-related variables,38:40.42.44.46 Of these, three specifically
compared bedtime hour with race/ethnicity using linear regression3842 or chi-squared test of
proportions.#® All three studies found that white, non-Hispanic children go to bed earlier
than children of other races and one study also estimated that wake times were almost
identical.#6 Estimates for how much earlier white children go to bed compared to other races
vary from 8-27 minutes, however the strongest evidence comes from the only prospective
cohort (n=3,217) which found that parents of white children reported their child going to bed
15 and eight minutes earlier than reported by the parents of Hispanic or black children,
respectively (p<0.01).38 Four studies also investigated bedtime routines and/or routine
consistency. All studies concurred that white children were more likely to have regular
bedtime consistency (at least four of five weeknights)3844 and use a bedtime routine (i.e.,
read story)384046 than black children. Notably, Hale er a8 and Schlieber et af* also
investigated these differences among white and Hispanic children and found that Hispanic
children were also less likely to have and use a bedtime routine than white children. Studies
presented both adjusted and unadjusted models and found consistent findings between
approaches.

Nocturnal Sleep

Of the five studies that investigated nocturnal sleep variables, four directly investigated
nocturnal sleep duration39:42:45:46 while two investigated nocturnal sleep qualities.3%41 All
studies investigating duration found that white children had longer nocturnal sleep duration
compared to non-white children, ranging from ~20-88 minutes more per weeknight. While
all other studies used parent-reported data, Vaughn et aP® presents the only objective
measure of sleep duration using actigraphy and drew the same conclusion as the studies
using parent-reported instruments. However, although the authors report that ethnic minority
children had shorter nocturnal sleep duration than white children, the authors created a
composite score due to correlations in actigraphy indices and did not report specific sleep
time durations. The authors also investigated sleep quality via actigraphy and found that
ethnic minority children also had lower “sleep efficiency” than white children. Sleep
efficiency interplays with sleep duration and is defined as the percentage of minutes spent
asleep compared to overall time spent in bed. Although sleep efficiency provides some
insight into how well the child may have slept, it does not consider intermittent wakefulness.
Thus, a child with consistent yet severely truncated sleep duration may have a higher sleep
efficiency than a child with longer yet intermittent sleep duration. However, in their study,
Vaughn er aP® report both shorter sleep duration and lower sleep efficiency in ethnic
minority, preschool-aged children. Nevertheless, the interpretation of sleep efficiency should
be taken with caution in the absence of specific sleep durations among these groups.

Montgomery-Downs et af*! used polysomnography to investigate ethnic differences in sleep
stages and found that white children spent more time in Stage 1 and less time in Stage 2
sleep than children in minority groups (black and “other” race). Stage 1 sleep is the non-
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rapid eye movement (NREM) stage of sleep where one transitions between being awake and
falling asleep, whereas stage 2 sleep is the NREM stage accounting for about 50% of sleep
duration when the body prepares for deep sleep.4’

Nap-related Variables

Of the three studies measuring nap-related variables, two investigated nap durations*%:46 and
two investigated napping prevalence.#04> Both studies found that nap duration was
significantly longer among black children than white children (13-42 minutes). Burnham et
af? further found that Latino children napped 11 minutes less than white children.

The two studies investigating the prevalence of napping between racial groups both reported
a high proportion of children taking naps at two years old. Burnham et a#°, which only
sampled among two-year-old children, found no statistical differences in the proportion of
two-year-old children napping by race (96% black vs 90% white; stated by authors as not
significant, test statistic not reported).40 Crosby et a#®> sampled children from the ages of
two to eight year old children and presented data for each year within this age range. The
authors present concurring evidence among the proportion of two-year-old children taking
naps (95% for both black and white children, stated by authors as not significant, test
statistic not reported).

However, Crosby et aF*® report highly significant differences in napping prevalence between
black and white children as the child ages from two to five years old. The percentage of
white children taking at least one nap per week declined sharply from ~95% to ~60%
between the ages of two and five. Conversely, the proportion of black children taking at least
one nap per week only slightly decreased in the same timeframe, from ~95% to ~90%. After
combining all age groups, the authors report the odds of napping for black children were
over 6.5 times greater when compared to white children (OR 6.59; p<0.001). Although this
odds ratio includes children aged two to eight years old, three-quarters of the children were
between the relevant ages of two to five years old.

Total Sleep Over 24 Hours

Three studies evaluated total sleep duration and presented mixed results.#3:4546 Although
Crosby et al* reported ~20 minutes longer nocturnal sleep for white children compared to
black children, the authors found almost identical total sleep durations. Conversely, Patrick
et af*® similarly found white children had longer nocturnal sleep and shorter nap duration
compared to black children, yet the authors found that total sleep among white children was
almost an hour more per day (~56 minutes; p<0.01). Williams et a/*? likely present the
strongest data from a nationally representative sample using three waves of sampling
totaling 6,776 participants.*3 The authors show that the median total sleep durations track
very similarly for white and black children until age five, although both are lower (~30
minutes) than the Hispanic and “other” race categories. Unfortunately, however, these data
did not use a statistical test for ages relevant to this review and only a qualitative assessment
can be done. Additionally, although we did not consider Vaughn er @R to have assessed
total sleep by race/ethnicity, a post-hoc analysis indicated that children with longer nocturnal
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sleep durations did not necessarily have different nap durations during the day (though this
analysis was not separated by race).

Discussion

This systematic review presents evidence of racial disparities in several key sleep variables
among preschool aged children, though the limited number of included studies encourages
more epidemiologic inquiry into this subject. Each study reported at least one sleep variables
that was suggestive of poorer sleep health among racial and cultural minorities. There was
striking consistency in evidence that white, non-Hispanic children were more likely to go to
bed earlier and more regularly, have longer nocturnal sleep, and nap less than most racial
and ethnic minorities. Although the majority of studies used parent-reported data, the two
studies using more objective sleep measurements (actigraphy, polysomnographic
measurements) were consistent with and reinforced the parent-reported findings. Although
chronobiological mechanisms that regulate sleep structure vary from early childhood
through adulthood, these results are consistent with findings in several recent
epidemiological studies and systematic reviews investigating sleep disorders among older
children (aged 6-19 years old) and adults.2426:48:49 | these studies, racial/ethnic minorities
are observed as having poorer sleep duration and quality than their white geospatial
contemporaries. Combined, these studies present a compelling narrative implicating race as
an important factor in sleep disparities throughout the course of one’s life.

Nocturnal sleep was the most common sleep variable investigated, with all studies indicating
that white children obtained more sleep than racial and ethnic minorities. Although the most
conservative estimate was that white children slept approximately 20 minutes more per night
than black children (range: ~20-88 minutes), this deficiency may impact childhood
development. Recently, a randomized experimental study by Gruber et a/found that students
sleeping ~27 minutes longer improved social, cognitive, and emotional behavior.0
Conversely, black and Latino children were found to have napped longer than white children
(range: 13—-42 minutes), which may be a function of less nocturnal sleep in these groups.

The two studies investigating the proportion of children taking naps presented consistent
results and concluded that there is no difference by race in napping prevalence at two years
0ld.4%:45 However, only one of these studies examined napping prevalence beyond two years
of age. In this study, the authors show dramatic differences emerge in napping prevalence
among black and white children and a multivariate logistic regression found the odds of
napping were over six times higher for black compared to white children. Although the
strength of evidence leans more towards the presence of racial differences in the proportion
of children napping between the ages of two and five, the lack of additional studies for
comparison highlights the need for more targeted research in this specific area.

Of the two studies that tested for racial differences in total sleep duration, one age-adjusted
cross-sectional study found no difference in total sleep duration among black and white
children,*® while another unadjusted comparison found that white children slept almost an
hour more than black children.#6 As discussed above, there is consistent evidence that white
children have longer nocturnal sleep than black children, and, conversely, black children nap
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for longer durations than white children. Thus, these differences posit a plausible hypothesis
that racial minorities recuperate lost sleep through napping, resulting in similar total sleep
times. Importantly, in addition to the age-adjusted cross-sectional study, data from the only
prospective cohort investigating total sleep supports this hypothesis; authors found that
median total sleep duration tracked closely for whites and blacks throughout the ages of two
to five (while both were slightly lower than Hispanic and “Other” racial minorities).
However, data for the ages relevant for this cohort study were only qualitative and no
statistical tests were done.

Authors in seven of the nine studies speculated about mechanisms for these racial disparities
in sleep variables. We provide a summary of these proposed mechanisms here not to
scientifically endorse any one of the hypotheses, but rather to provide context around the
current thinking. Differences in cultural influences and practices was consistently mentioned
(six of seven, with the seventh suggesting increased stress among black families). Although
authors often mentioned cultural practices in broad terms, some mentioned specific
mechanisms, such as attitudes and the acceptability of bedtimes and regular afternoon naps.
Two authors384° proposed racial and cultural differences in awareness and/or acceptance of
sleep practices. Only one study suggested intrinsic biological mechanisms as a partial factor
in racial disparities in addition to cultural practices.*> Taken as a whole, the mechanisms
posited by the authors suggest that these disparities may indeed be modified with targeted
informational and interventional campaigns. The results of this study are likely to be of use
to pediatricians, caretakers, and community leaders who serve racial and cultural minority
children and who have questions regarding the sleep behaviors among these groups.

This study used rigorous, transparent, and systematic methodology to search the literature,
which involved standardizing and registering our protocol and having it reviewed by
university librarians trained specifically on systematic reviews. Thus, we are confident that
the methodology yielded all studies that met our inclusion criteria. Additionally, findings
were by-in-large drawn from contemporary studies (range 2005-2017), which are more
likely to include cultural and sleep influences of current technology than studies from
pre-2000s (i.e. ability to watch TV on a computer, ubiquity of smartphones). However, the
study had several limitations stemming from the limited research in this specific area.
Although studies presented relatively consistent evidence demonstrating racial differences in
sleep variables, heterogeneity in analytical methodology precluded the ability to perform a
meta-analysis. Ultimately, there are too few studies to develop a steadfast consensus on any
variable in this review. Additionally, although some studies investigated sleep variables in
Latino populations, most studies did not adequately investigate different minority races other
than black children; therefore, this analysis cannot draw meaningful conclusions regarding
other races as they compare to whites or between blacks or other races. Moreover, only four
major categories of sleep variables were investigated by more than one study, and this review
was unable to examine additional sleep variables such as sleep quality, sleep/wake problems
(i.e., insomnia), or other relevant sleep variables. As such, only a partial glimpse of sleep
disparities was established.

Numerous studies have demonstrated that adequate sleep is of particular importance among
preschool-aged children, and sleep patterns during this age may influence lifelong sleep
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practices. Although there is a well-established association between race/ethnicity and sleep
in adult populations, this review has highlighted the need for continued research specific to
the preschool age group. These findings highlight the need for additional, precise data
investigating racial and cultural disparities in sleep variables. Elucidating sleep disparities
among preschool children is a complex, multifactorial process that may be influenced by
external factors related to SES such as physical home (i.e. siblings, sleeping location, home
allergens) or neighborhood factors (i.e. population density, noise, violence), and other
environmental issues (i.e. air quality). Future studies designed to investigate sleep issues
among preschool-aged children should include robust racial and cultural information, as well
as detailed external factors (i.e. place, SES), and objectively measure the presence or
absence of sleep disparities among these groups. Additional research investigating the
mechanisms for these disparities should be undertaken to provide a clearer understanding of
the cultural and behavioral influences affecting sleep among preschool children. Although a
recent systematic review concluded that evidence for the effectiveness of sleep interventions
to stimulate healthy sleep in children is still inconclusive, the study found that the most
successful interventions were those which included multifactorial approaches.>!
Understanding nuanced differences in sleep practices among racial groups may afford
critical insight into developing such culturally tailored, interventions and policies that may
result in lifelong health and behavioral improvements.

Acknowledgments

We would like to thank Shenita Peterson, MPH, Kimberly Powell, MLIS, and other librarians at the Woodruff
Health Sciences Center Library at Emory University for assisting with the search strategy. The authors received no
specific funding for this work.

Abbreviations
MeSH

SES
PRISMA
PROSPERO
DBQI

RCT

CASP

LBW

NREM

References

Medical Subject Heading

Socioeconomic status

Preferred Reporting Items for Systematic Reviews
International Prospective Register of Systematic Reviews
Downs and Black Quality Index

Randomized Controlled Trials

Critical Appraisal Skills Programme

Low Birth Weight

Non-rapid eye movement

1. Moturi S, Avis K. Assessment and treatment of common pediatric sleep disorders. Psychiatry
(Edgmont). 2010;7(6):24-37.

Sleep Health. Author manuscript; available in PMC 2020 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smith et al.

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Page 11

. Smedje H, Broman JE, Hetta J. Parents’ reports of disturbed sleep in 5—7-year-old Swedish

children. Acta Paediatrica. 1999;88(8):858-865. [PubMed: 10503686]

. Classification Owens J. and epidemiology of childhood sleep disorders. Primary Care. 2008;35(3):

533-546, vii. [PubMed: 18710669]

. Steinshekk S, Berg-Nielsen TS, Wichstrom L. Sleep disorders in preschoolers: prevalence and

comorbidity with psychiatric symptoms. Journal of Developmental and Behavioral Pediatrics.
2013;34(9):633-641. [PubMed: 24217030]

. Kataria S, Swanson MS, Trevathan GE. Persistence of sleep disturbances in preschool children. The

Journal of Pediatrics.110(4):642—646. [PubMed: 3559818]

. Friedman NP, Corley RP, Hewitt JK, Wright JKP. Individual Differences in Childhood Sleep

Problems Predict Later Cognitive Executive Control. Sleep. 2009;32(3):323-333. [PubMed:
19294952]

. Lam P, Hiscock H, Wake M. Outcomes of Infant Sleep Problems: A Longitudinal Study of Sleep,

Behavior, and Maternal Well-Being. Pediatrics. 2003;111(3):e203-€207. [PubMed: 12612272]

. Gregory AM, O’Connor TG. Sleep Problems in Childhood: A Longitudinal Study of Developmental

Change and Association With Behavioral Problems. Journal of the American Academy of Child &
Adolescent Psychiatry. 2002;41(8):964-971. [PubMed: 12162632]

. Yokomaku A, Misao K, Omoto F, et al. A Study of the Association between Sleep Habits and

Problematic Behaviors in Preschool Children. Chronobiology International. 2008;25(4):549-564.
[PubMed: 18622815]

. EI-Sheikh M, Buckhalt JA, Keller PS, Cummings EM, Acebo C. Child emotional insecurity and
academic achievement: the role of sleep disruptions. Journal of family psychology : JFP : journal
of the Division of Family Psychology of the American Psychological Association (Division 43).
2007;21(1):29-38.

Magee L, Hale L. Longitudinal associations between sleep duration and subsequent weight gain: A
systematic review. Sleep Medicine Reviews.16(3):231-241. [PubMed: 21784678]

Anderson SE, Whitaker RC. Household Routines and Obesity in US Preschool-Aged Children.
Pediatrics. 2010.

Fatima Y, Doi SAR, Mamun AA. Longitudinal impact of sleep on overweight and obesity in
children and adolescents: a systematic review and bias-adjusted meta-analysis. Obesity Reviews.
2015;16(2):137-149. [PubMed: 25589359]

Owens JA, Fernando S, Mc Guinn M. Sleep Disturbance and Injury Risk in Young Children.
Behavioral Sleep Medicine. 2005;3(1):18-31. [PubMed: 15639755]

Hiscock H, Canterford L, Ukoumunne OC, Wake M. Adverse Associations of Sleep Problems in
Australian Preschoolers: National Population Study. Pediatrics. 2007;119(1):86-93. [PubMed:
17200274]

Luby JL, Heffelfinger AK, Mrakotsky C, et al. The Clinical Picture of Depression in Preschool
Children. Journal of the American Academy of Child and Adolescent Psychiatry. 2003;42(3):340—
348. [PubMed: 12595788]

Whalen DJ, Gilbert KE, Barch DM, Luby JL, Belden AC. Variation in common preschool sleep
problems as an early predictor for depression and anxiety symptom severity across time. Journal of
Child Psychology and Psychiatry. 2017;58(2):151-159. [PubMed: 27616560]

Chorney DB, Detweiler MF, Morris TL, Kuhn BR. The Interplay of Sleep Disturbance, Anxiety,
and Depression in Children. Journal of Pediatric Psychology. 2008;33(4):339-348. [PubMed:
17991689]

Dahl RE. The regulation of sleep and arousal: Development and psychopathology. Development
and Psychopathology. 1996;8(1):3-27.

Jenni OG, O’Connor BB. Children’s Sleep: An Interplay Between Culture and Biology. Pediatrics.
2005;115(Supplement 1):204-216. [PubMed: 15866854]

Sadeh A, Raviv A, Gruber R. Sleep patterns and sleep disruptions in school-age children.
Developmental psychology. 2000;36(3):291-301. [PubMed: 10830974]

Owens JA. The electronic sandman: the impact of the media on adolescent sleep. Sleep.
2004;27(1):15-16. [PubMed: 14998232]

Sleep Health. Author manuscript; available in PMC 2020 February 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Smith et al.

23.

24.

25.

26.

217.
28.

29.

30.

31.

32.

33.

34.

35.

36.

37.
38.

39.

40.

41.

42.

43.

Page 12

Mindell JA, Sadeh A, Kwon R, Goh DY. Cross-cultural differences in the sleep of preschool
children. Sleep medicine. 2013;14(12):1283-1289. [PubMed: 24269649]

Slopen N, Lewis TT, Williams DR. Discrimination and sleep: a systematic review. Sleep medicine.
2016;18:88-95. [PubMed: 25770043]

Buckhalt JA, EI-Sheikh M, Keller P. Children’s sleep and cognitive functioning: race and
socioeconomic status as moderators of effects. Child development. 2007;78(1):213-231. [PubMed:
17328701]

Guglielmo D, Gazmararian JA, Chung J, Rogers AE, Hale L. Racial/ethnic sleep disparities in US
school-aged children and adolescents: a review of the literature. Sleep Health. 2018;4(1):68-80.
[PubMed: 29332684]

Weissbluth M Naps in children: 6 months-7 years. Sleep. 1995;18(2):82—-87. [PubMed: 7792496]

Wolfson A Sleeping patterns of children and adolescents: developmental trends, disruptions, and
adaptations. Child and Adolescent Psychiatric Clinics of North America. 1996;5(3):549-568.

Jenni OG, Borbely AA, Achermann P. Development of the nocturnal sleep electroencephalogram
in human infants. American Journal of Physiology: Regulatory, Integrative and Comparative
Physiology. 2004;286(3):R528-538.

Minde K, Faucon A, Falkner S. Sleep problems in toddlers: effects of treatment on their daytime
behavior. Journal of the American Academy of Child and Adolescent Psychiatry. 1994;33(8):
1114-1121. [PubMed: 7982862]

Sivertsen B, Harvey AG, Reichborn-Kjennerud T, Torgersen L, Ystrom E, Hysing M. Later
emotional and behavioral problems associated with sleep problems in toddlers: A longitudinal
study. JAMA Pediatrics. 2015;169(6):575-582. [PubMed: 25867179]

Beebe DW. Cognitive, Behavioral, and Functional Consequences of Inadequate Sleep in Children
and Adolescents. Pediatric Clinics. 2011;58(3):649-665. [PubMed: 21600347]

Bell JF, Zimmerman FJ. Shortened nighttime sleep duration in early life and subsequent childhood
obesity. Archives of Pediatrics & Adolescent Medicine. 2010;164(9):840-845. [PubMed:
20819966]

Ednick M, Cohen AP, McPhail GL, Beebe D, Simakajornboon N, Amin RS. A Review of the
Effects of Sleep During the First Year of Life on Cognitive, Psychomotor, and Temperament
Development. Sleep. 2009;32(11):1449-1458. [PubMed: 19928384]

Moher D, Liberati A, Tetzlaff J, Altman DG, The PG. Preferred Reporting Items for Systematic
Reviews and Meta-Analyses: The PRISMA Statement. PLOS Medicine. 2009;6(7):e1000097.
[PubMed: 19621072]

Downs SH, Black N. The feasibility of creating a checklist for the assessment of the
methodological quality both of randomised and non-randomised studies of health care
interventions. Journal of Epidemiology and Community Health. 1998;52(6):377-384. [PubMed:
9764259]

CASP Cohort Study Checklist. Critical Appraisal Skills Programme;2018.

Hale L, Berger LM, LeBourgeois MK, Brooks-Gunn J. Social and demographic predictors of
preschoolers’ bedtime routines. Journal of Developmental and Behavioral Pediatrics. 2009;30(5):
394-402. [PubMed: 19745760]

Vaughn BE, Elmore-Staton L, Shin N, EI-Sheikh M. Sleep as a support for social competence, peer
relations, and cognitive functioning in preschool children. Behavioral Sleep Medicine. 2015;13(2):
92-106. [PubMed: 24527839]

Burnham MM, Gaylor EE, Wei X. Toddler naps in child care: associations with demographics and
developmental outcomes. Sleep Health. 2016;2(1):25-29. [PubMed: 29073448]
Montgomery-Downs HE, O’Brien LM, Gulliver TE, Gozal D. Polysomnographic characteristics in
normal preschool and early school-aged children. Pediatrics. 2006;117(3):741-753. [PubMed:
16510654]

Wilson KE, Miller AL, Lumeng JC, Chervin RD. Sleep environments and sleep durations in a
sample of low-income preschool children. Journal of Clinical Sleep Medicine. 2014;10(3):299—
305. [PubMed: 24634628]

Williams JA, Zimmerman FJ, Bell JF. Norms and trends of sleep time among US children and
adolescents. JAMA Pediatrics. 2013;167(1):55-60. [PubMed: 23403646]

Sleep Health. Author manuscript; available in PMC 2020 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnuep Joyiny

Smith et al.

44,

45.

46.

47.

48.

49.

50.

51.

Page 13

Schlieber M, Han J. The sleeping patterns of Head Start children and the influence on
developmental outcomes. Child Care Health Development. 2018;44(3):462-4609.

Croshy B, LeBourgeois MK, Harsh J. Racial Differences in Reported Napping and Nocturnal
Sleep in 2- to 8-Year-Old Children. Pediatrics. 2005;115(1 Suppl):225-232. [PubMed: 15866856]
Patrick KE, Millet G, Mindell JA. Sleep Differences by Race in Preschool Children: The Roles of
Parenting Behaviors and Socioeconomic Status. Behavioral Sleep Medicine. 2016;14(5):467-479.
[PubMed: 26406552]

The Sleep-Wake Cycle: Its Physiology and Impact on Health. Arlington: National Sleep
Foundation;2006.

Hale L, Do DP. Racial Differences in Self-Reports of Sleep Duration in a Population-Based Study.
Sleep. 2007;30(9):1096-1103. [PubMed: 17910381]

Williams DR, Mohammed SA. Discrimination and racial disparities in health: evidence and needed
research. Journal of Behavioral Medicine. 2009;32(1):20-47. [PubMed: 19030981]

Gruber R, Cassoff J, Frenette S, Wiebe S, Carrier J. Impact of sleep extension and restriction on
children’s emotional lability and impulsivity. Pediatrics. 2012;130(5):e1155-1161. [PubMed:
23071214]

Busch V, Altenburg TM, Harmsen IA, Chinapaw MJ. Interventions that stimulate healthy sleep in
school-aged children: a systematic literature review. European Journal of Public Health.
2017;27(1):53-65. [PubMed: 28177474]

Sleep Health. Author manuscript; available in PMC 2020 February 01.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Smith et al.

Page 14

(Gm—
Records identified through searching Additional records identified
s Pubmed, Web of Science, through other sources (i.e. hand
= PsychINFO, and CINAHL databases searching)
& (n=2)
—
=
]
i)
—/
Records after duplicates removed
(n=1,519)
oo
=
c
§ v Records removed based
3 Records seresniad on excluding information
(n=1,519) » found in title and abstract
’ (n=1,434)
—/
v
Full-text articles assessed Full-text articles excluded, with
= for eligibility > reasons' (n=76)
% (n= 85) * Non-sleep deficiency variables: (n=13)
) e Could not distinguish between
w race/ethnicity as the exposure (n=23)
v e Could not distinguish relevant age
groups (n=13)
S Studies included in e Study not in U.S. (n=22)
qualitative synthesis * Grey literature (n=4)
) (h=9) e Duplicate data source (n=1)
. Pl \‘\.
= Bedtime-related Nocturnal sleep Daytime sleep Total sleep
= variables duration (napping) duration
- (n=5) (n=5) (n=4) (n=3)
—/
Figure 1:

Flow diagram of search results yielding the final studies investigating key sleep variables

Sleep Health. Author manuscript; available in PMC 2020 February 01.




Page 15

Smith et al.

>oRl} SENYM

SAABM /002 pue

pue sXoe|q 1o} ‘2002 ‘L66T
daajs Jo sinoy 1Byo woJj eleq
paisabbns suoN uelpaw 8yl | uoneinp dasjs |eoL ‘o1uedsiH Moelg ‘emum | (¥T) Moyod annoadsoid anneiuasalday Ajfeuonen ‘spjo-Jesk G-z p(ET0Z) swel|m
ualppiyo
uBdLIBWY
ueadoung
pIp ueyl Aydeibnoe
Aouaiolys Buisn paurwisiap
daajs Jamo| Sa|qeLeA
Buruonouny pey (z) pue ‘Aienb das|s
Aliwey pue 1ybIu Je SS9| (2) pue (sjqersen
‘sdiysuonejas | 1ds|s uaip(iyd a11sodwo) SN 1seayInos (z9=u)
Ajwey ‘A1inoas Auouiw uoleinp Ul J31Uad UoIIeINPa Alles ue s1ajooyasaid
JUBWIYIENY auy3 (1) | desys swmybiN (1) Jay10 Moelg ‘auym | (8T) LoyoD anndadsold | Buipuaine saijiwey ssejo-a|ppIA pjo-Jeak G—¢ 6(GT0Z) uybnep
sawinpaq
Ja1}ed aney
pue suolyenp
das|s uoleinp (eeT=U)
J1abu0| aney pue Aouanbauy deu sweiboid
01 Aj931] 10w awnAeq (g) pue 1BIS peaH ul
(awmn ueam | atam ualpjIyod (sawi axem pue (s1eal 1y :abe
'9'1) SeguaN|uI aym | sswnpag) uoneinp 19410 I ‘Buisue pue ueaw) uaip[Iyd
leanyny | owuedsiH-uoN | dasjs swmybiN (T) ‘a1uedsiH Yoe|g ‘@MumM (#T) reuon2as-sso4d | 10.18Q Ul SaIjIWERY BWOIUI MO Jooyasaid 2(FT02) UoS|IM
(eL7=U)
(¢ moyod)
¥002-0002
das|s g SjuswaInseaw 1o (T woyoD)
abeys Jaybry o1ydesBouwosAjod 2002-T002
pue das|s Buisn W01} PaMmo]|o)
T abe1s Jamoj sabeys deajs ojul (2T) s1oyo9 paseq (A Spjo-1eak
pey uaip[iyd usyo4q ‘awn des|s -AlUNWwod omj Jo ‘3[[1IASINOT) WISAS |00YIS /—€ J0 SU0Yo2
pa1sabbns auoN oe|g awmybiu [eo] J8Y10 oe|g ‘OMuUM sISAeue anoadsonay 211gnd Aluno) uosiayar paulquod z | 15(9002) sumog-Atswobiuoy
saunnol
awnpsq
pue sawnpaq Juswabebua
SauINoJ JenBas | sunnos swnpag (g) _
S d . (21ZE=U)
npaq apIAOI ‘aunnoJ awnpaq Apms
10 S)Iyauaq 01 A1931] SS9] 10 30UBsald p
10 Ssauaseme Jo aJe saljlwey () uswadaloyus MO 3y}
3oeT ‘uonipesy | pabejueapesip awnpag ut Bunedioned
/aamind Ajletoos (€) ‘awnpaq jo spjoyasnoy 0002
‘spjoyasnoy ur | pue ‘ouedsiH | JnoH (g) ‘sewnpaq S3S-MO| pajdwesiano —866T Ul UIOq
SSaU1S pasealou] “oelg Jenbay (1) oluedsiH “Yoelg ‘enym | (2T) Hoyod anndadsold ‘annjelussaldal AjjeuoneN Sp|o-1esh-g ¢(6002) 81eH
SI0YINy Wody Mmm:_uc_u_ eIy (21098
swsiueydsN | jo Arewwns 01 JueA’|ay q
Juens|oy jaug (s)s|qeraen owm_SmBmo dlutp3/oey 109q) ubiseg Apms | uonelussaaday sjdwes Apnis %_Qc._mm Apms JeaA pue aoyiny 1sai4

(pjo s1eak g—g sabe) uaip|iyo pabe jooyssaid SN ul sanuredsip dea)s a1UYIa/[RIoR BUILLIRX3 Jey) S3IpNIS Papn|oul JO Sa1IsLIsIdRIRYD

Author Manuscript

‘T algeL

Author Manuscript

Author Manuscript

Author Manuscript

Sleep Health. Author manuscript; available in PMC 2020 February 01.



Page 16

Smith et al.

Buiddeu ui
S9IUBIBYIP OU
(¥) ‘reanuspl
AjJeau (ualpjiyo
Sem uoneinp plo JeaAk G-z Joy
daajs [e101 €8/=U ‘Ualp|1yo
saoualayIp (g) ‘uaippiyo p|o Jeshk g—z
a1suab aym 10 1I0Y02 311U
(€) 'seoualagip | pip uey) dosjs ‘ev0'T=U)
lednynd | eusnioou ssa| uoleinp deajs sAanins
(2) ‘se1ouapuay pey (z) Ing le101 (g) ‘uoneinp Aunwwod
daa|s uooulaye alow paddeu daajs sawmybiN aleledas
10 Ssauaseme Ul uaipiyo (2) ‘uoneinp 9a4y) WoJy
saoualalid (1) soerg (1) deu swnAeq (1) oelg ‘eMym (¥T) 1euon28s-ss01) 1ddississIN ulayinos Sp|o Jeak g—g »(G002) Agsoid
S90eJ JAY10 |[e
01 paredwod
awnpaq
sdnoJb a1uyle Je|nfal ( _
8982=U)
/|e19e) usamiaq | e pey uaip(iyd
Jaygip Aew alym Apris JAESAE!
.Sonsuaereyd | jo uoruodoud awnpaq Jejnbal 6002 Woly
Buinibale),, Jaybiy v 01 80UaJIBYPY aluedsiH 1oelg ‘euym | (8T) HoyoD aAndadsold anneuasalday AjjeuoneN Sp|o Jeak y—¢ w(L702) 130311Y0S
saniuye
Buowe
deu e Bune)
usippiya
Jo uonodoud
Ul SaoUJIBYIP
ON
(2) ‘uaipiiyo
aym
uey} ‘1a1oys
paddeu
uaippiya oo
sawinpaq oluedsiH sdeu awnAep Aomo_wl%
pue saunnoi pue ‘1abuo| Buisel uaipjiyo uu u
awmybiu paddeu 10 uorodolid g-s013
U1 SadualayIp ualpjyo (2) ‘uoneing T00Z Woly
lednyn) oelg (1) deN awnfeq (1) oluedsiH %oe1g ‘euyM | (21) woyoD aandadsold annelussalday AjjeuoneN Splo-1esh-g or(GT0Z) weyuing
(we ainbry
SLel|IM) (sonem
SaHUM pue J0 aAI10adsal
$9e1q yioq “YZr'T
ueyy Jaybiy Ue '025'z
Anybus Busq hue G —u)
SanIoIuYIe ceg c=
J|uedsiH pue odIsd
Jaylo,, yum 10 Wwawsa|ddng
‘G-z sobe Juswdojanag
Bunnp AJasoo pIYyD Jo
SI0ylny wouy mmm:_cc_u_ o>>m_>mw_ (84008
swsiueydsy | jo Arewwns 03 JueAs|ay q
1uens|ay ja1ug (s)ajqerren omm_‘_OmBmo dluyrg/eoey 109gq) ubisag Apnis | uonejussaaday sjdwes Apnis mm_aEmw Apms JeaA pue Joyiny 1sai4

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

; available in PMC 2020 February 01.

Sleep Health. Author manuscript



Page 17

Smith et al.

Asnung ssouaiiadx3 pjiyDd pue AjiweS 1els peaH ”mm_odm_m

Hoyod yurg—Apms [eutpniBbuo pooypiiyo Alre3 8703,

salweuAQ awoau| Jo Apnis [aued asd,

Apms Butaq)am pliuD pue saljiwed ajibeiy “>>ou_u_~Q

MBIAR] SIU} JO SWITE BY) 0} JUBAS[a) SasA[eue Are1na)/Alepuooss Ing ‘Apnis ay} JO SUOIRID0SSE 10 ‘sa|qelieA ‘sainsodxa Arewiid aq jou >m_>_u
xapul Auend soelg pue m:>>on_Q

Jabue| aq Aew azis ajdures Apnis [e101 SNy ‘Apnis ayy Ul UaIp[Iyd pjo-1eak-G—z Jo ajduwies ay) s10a})al azis m_aemmm

‘suolyelnp
daals |[esano
Jauoys (9)
pue ‘suoneinp
daas awnAep

J3buo|
(g) ‘suoneinp
das|s
awmybiu
Jauoys (v)
‘sawil} aem
Jepiwis (g) uornesnp dea|s
‘Aouaisisuod 1101 (9) ‘uoneinp
aunnol daajs swnAeq
Saljiwey) alym awnpaq (g) ‘uoneinp
0} pasedwod Jamo| daajs awmybiN (T6T=V)
saijwey | (2) ‘sawnpaq (¥) ‘awn axem san|1oe)
»oe|q Buowre 197€] (g) ‘Aousisisuod aredkep ui
ployasnoy (1) :panodai aunnol awnpag (s1eak g°¢ :abe
ayi Ul ualplIyo (2) ‘swnpaq eiydape|iyd o | ueaw) uaipjiyd
SS8.1S pasealou] 3oe|g 10 InoH (1) 3oe|g ‘aHyM (¥T) reuondas-ssoid saniuNwwod uegingnsyueqin | pabe jooydsald ov(ST0Z) YoLred
sIeak G—-¢
woJy uaJpjiyd
aUYM
pue »oe|q
UsaMIaq
Sa0UBIBYIP
lenueisgns
g ‘g abe
Je aouajenald
SI04INY WOl mmm:_cc_u_ JMeiney (100
swsiueydsy | jo Arewwns 03 JueAs|ay q
1uens|ay ja1ug (s)ajqerren omm_‘_OmBmo dluyrg/eoey 109gq) ubisag Apnis | uonejussaaday sjdwes Apnis mm_aEmw Apms JeaA pue Joyiny 1sai4

Author Manuscript

Author Manuscript Author Manuscript Author Manuscript

Sleep Health. Author manuscript; available in PMC 2020 February 01.



1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuen Joyiny

Smith et al.

Table 2:

Page 18

Detailed results of the association between race/ethnicity and key sleep variables investigated by =2 studies

1. Bedtime-related variables

Study Measure

Covariates

Key Findings

Hale (2009)%8 Logistic Regression

Linear Regression

Burnham (2015)40 Logistic Regression

Wilson (2014)42 Linear Regression

Schlieber (2017)* Comparison of Proportions

Patrick (2015)46 Comparison of Means

2. Nocturnal Sleep

Study Measure of Association

The authors developed a unique
model for each variable, which
may include child, maternal, and
household covariates:

Child covariates. age of child,
sex, low birth weight;

Maternal covariates. age, race,
education, employment status,
verbal test score, depressive
symptoms, and language;
Household covariates. family
structure, number of adults/
children in household, number of
bedrooms, family’s permanent
income to poverty status

Possible covariates same as above

SES, sex, Low birth weight

Unadjusted (bivariate model)

Unadjusted (two-way
contingency tables)

Unadjusted (two-way
contingency tables)

Covariates

Key Findings

No differences in the odds
of having a bedtime

Whites have 1.4 and 1.3
times the odds of using a
bedtime than Hispanic or
black children, respectively

Whites have 1.4 and 1.8
times the odds of having a
bedtime routine than
Hispanic or black children,
respectively

Whites have 1.5 and 1.8
times the odds of using a
bedtime routine than
Hispanic or black children,
respectively

Whites go to bed about 15
and 8 minutes earlier than
Hispanic or black children,
respectively (beta=—0.247
and —0.135, respectively;
p<0.01)

White children have 1.72
times the odds of having a
regular bedtime routine than
black children (CI: 1.17-
2.52)

White/non-Hispanic
ethnicity was associated
having an ~18-minute
earlier bedtime (vs non-
white or Hispanic combined
category)

(beta=-0.31, p=0.039)

The proportion of white
children who had a regular
bedtime at least four
weekdays (94.4%) was
statistically higher than
Hispanics (89.7%) and
blacks (82.5%) (p<0.01)

Bedtime routine consistency
was lower in black children
than in white children (used
a 1-5 composite score,
mean of scores) (p<0.05)

Bedtimes of black children
were 27 minutes later than
for white children (p<0.001)
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1. Bedtime-related variables

Study

Measure

Covariates

Key Findings

Montgomery-Downs (2006)*!

Wilson (2014)42

Vaughn (2015)3°

Croshy (2005)45

Patrick (2015)46

Comparison of Proportions

Linear Regression

ANOVA

Linear Regression

Comparison of Means

Unadjusted (two-way
contingency tables)

Child age, maternal education,
and gender

Sex, age

Age, time (weekday/weekend),

and age/time interaction

Unadjusted (two-way
contingency tables)

White children had a higher
stage 1 percent and lower
stage 2 percent than
minority groups (p=0.004
and 0.027, respectively)

White/non-Hispanic
ethnicity was associated
with ~32 minutes longer
weeknight sleep (vs non-
white or Hispanic combined
category) (beta=0.53,
p=0.005)

European American
children had higher
composite scores for
nighttime sleep duration
than other ethnic status
children (p<0.001)

Black children slept ~20
minutes less than white
children on weeknights and
slightly less on weekends

White children slept an
average of 87.6 minutes
longer than black children
(p<0.001)

3. Total Sleep

Study Measure of Association Covariates Key Findings

Williams (2013)43 Comparison of Medians N/A . Median times track closely
for white and black
children, though are lower
than Hispanic and “other.”
No statistical test
performed.

Crosby (2005)*° Linear Regression Age . Total sleep duration was

Patrick (2015)46

4. Nap-related Variables
Study

Comparison of Means

Measure of Association

Unadjusted (two-way
contingency tables)

Covariates

Key Findings

nearly identical for both
white and black children

White children slept an
average of 55.8 minutes in
total longer than black
children (p<0.01)

Burnham (2015)%0

Comparison of Proportions

Linear Regression

Unadjusted (two-way
contingency tables)

SES, sex, low birth weight, no

bedtime, difficulty falling asleep

Sleep Health. Author manuscript; available in PMC 2020 February 01.

No significant differences in
the proportion of children
taking naps by race/
ethnicity at two years old

Black children napped 13
minutes longer (beta=0.22;
p<0.01) and Latino children
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1. Bedtime-related variables

Study Measure Covariates Key Findings
napped 11 minutes shorter
(beta=-0.18; p=0.05)
Crosby (2005)*° Logistic Regression Age, only child, single mother, No significant differences in

Patrick (2015)46

maternal age, medical problem

Comparison of Means Unadjusted (two-way
contingency tables)

the proportion of children
taking naps by race/
ethnicity at two years old

Notable differences in
napping proportions
between black and white
children exist between the
ages of three to five (no
statistical tests done)

The odds of napping for
black children were >6.5
times greater that of white
children between the ages of
two to eight years old

Black children napped 42
minutes longer than white
children (p<0.001)
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