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Study Objectives: Community-based research indicates that Black preschoolers tend to have more bedtime difficulties and are at higher risk for obstructive 
sleep apnea (OSA) compared to White preschoolers. This study examined differences in sleep patterns and problems by race among a clinical sample of 
Black and White preschoolers at an outpatient sleep clinic.
Methods: Data were collected from electronic medical records for 125 children ages 2–5 years (mean = 3.37 years, 64.0% White, 36.0% Black; 59.2% male) 
presenting at a pediatric sleep clinic in an academic medical center. Neighborhood income data were based on ZIP codes entered into the United States 
Census Bureau’s American Fact Finder.
Results: Black patients (51.1%) were significantly more likely than White patients (20.0%) to bed-share with a caregiver (χ2 = 12.99, P ≤ .001). There 
were no other significant differences in presenting sleep patterns (bed/wake times, sleep onset latency, naps, night awakenings, or sleep opportunity). 
Logistic regressions showed that White patients were more likely to present with difficulty falling/staying asleep and receive an insomnia diagnosis, and 
Black patients were more likely to present with OSA-related concerns and receive a diagnosis of suspected OSA, even when controlling for relevant 
sociodemographic covariates.
Conclusions: In contrast to community-based research, Black and White children showed similar sleep patterns. However, there were differences by race 
in referral questions and diagnoses. Findings suggest the need to consider caregiver perceptions and other sociocultural factors that may contribute to 
differential rates of presentation for sleep services, as well as potential health disparities in this regard.
Keywords: clinical services, insomnia, obstructive sleep apnea, preschoolers, race, sleep
Citation: Williamson AA, Rubens SL, Patrick KE, Moore M, Mindell JA. Differences in sleep patterns and problems by race in a clinical sample of black and 
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INTRODUCTION

Although sleep problems affect 20% to 30% of infants, pre-
schoolers, and kindergarteners,1,2 recent research indicates that 
young children from non-White racial/ethnic backgrounds are 
at increased risk of experiencing sleep difficulties compared to 
non-Hispanic/Latino White youth (hereafter the term “White” 
will be used to reference non-Hispanic/Latino White racial/
ethnic background). Specifically, studies comparing Black and 
White children have found that racial/ethnic background is a 
significant predictor of variation in preschoolers’ sleep regu-
larity, duration, and quality.3–5 Community-based studies have 
shown that Black preschoolers are more likely than their White 
peers to exhibit symptoms of behavioral sleep disturbances, 
such as increased bedtime resistance, longer sleep onset la-
tency, and shorter total sleep duration.5–8 Aspects of sleep rou-
tines and the sleep environment also differ by race, with Black 
children showing later bedtimes and decreased likelihood of 
following a regular bedtime routine,5,6,8,9 as well as higher rates 
of parent-child bed-sharing.10,11 Later bedtimes and less regu-
lar bedtime routines have been associated with increased child 
sleep disturbances,2,12,13 and research on the effect of bed-shar-
ing on child sleep is mixed.11 Some families may choose to bed-
share due to cultural preferences or economic constraints (eg, 
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overcrowded housing; limited household size or bed availabil-
ity) and not necessarily in response to a child sleep problem.11

Many of these differences in behavioral sleep patterns by 
race remain even when accounting for socioeconomic factors 
that have been independently associated with variation in child 
sleep,5,14,15 including household income and parental education. 
For instance, in a community sample of young children, so-
cioeconomic status (SES) and Black racial background were 

BRIEF SUMMARY
Current Knowledge/Study Rationale: Community-based research 
indicates that Black preschoolers exhibit more behavioral sleep 
problems and are at higher risk for obstructive sleep apnea (OSA) 
compared to White children. Little is known about differential rates 
of sleep disorders by race among young children who present for 
clinical services at outpatient pediatric sleep centers.
Study Impact: Despite few significant differences in sleep patterns, 
White patients were significantly more likely to present for sleep 
services for insomnia-related concerns, and Black children were 
significantly more likely to present for OSA-related concerns, even 
when controlling for relevant covariates. Study findings represent a 
first step in examining potential health disparities in referrals for and 
engagement in pediatric sleep services, particularly for behavioral 
sleep concerns.
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independently associated with sleep difficulties, with Black 
children showing later bedtimes, shorter sleep durations, and 
increased daytime sleepiness relative to their White coun-
terparts.8 Similarly, in a large sample of 3-year-old children, 
Black children were less likely to have regular bedtimes and 
bedtime routines compared to White children, even while con-
trolling for maternal education.5

Black racial background has also been associated with an 
increased risk for symptoms of obstructive sleep apnea (OSA), 
including snoring and sleep-disordered breathing.16–20 The dif-
ference in pediatric OSA symptoms by race remains when con-
trolling for lower SES and other factors associated with risk for 
OSA, such as obesity.16,18,20 For example, one study of a commu-
nity sample of children ages 2 to 6 years found that Black chil-
dren were 2.5 times more likely to snore than White children, 
adjusting for parental education, household income, and child 
body mass index (BMI).17 Another study of 1,010 low-SES pre-
schoolers showed that relative to White children, Black children 
were more likely to exhibit sleep-disordered breathing, based 
on parent report of snoring, among other symptoms.20

To date, studies investigating differences by race in sleep 
patterns and problems among preschoolers have primarily used 
community-based rather than clinically referred samples. In 
addition, previous research has focused on symptoms of sleep 
problems rather than on rates of clinical diagnoses. As such, lit-
tle is known about the differential rates of sleep disorders among 
young children who are referred to and present for clinical ser-
vices at outpatient pediatric sleep centers. Although a previous 
study using a subset of the sample in the current study found dif-
ferences by race in sleep problems and diagnostic impressions 
in a clinically referred sample of children ages newborn to 21 
years,21 research focused specifically on preschool-aged chil-
dren in this regard is lacking. The identification and treatment 
of sleep problems is especially important during early childhood 
given the increased neural plasticity and rapid growth that oc-
curs during this developmental period.22,23 In addition, untreated 
early childhood sleep problems tend to persist over time24,25 and 
are associated with deficits in neurocognitive and emotional-be-
havioral functioning,26–29 thereby increasing risk for poor school 
readiness30,31: a key early childhood milestone.

Examining both sleep patterns and sleep problems by race 
in a sample of clinically referred children is also important in 
the context of the larger research on pediatric health dispari-
ties, which shows that non-White youth, as well as those of 
lower SES, are less likely than their White and higher SES 
peers to be referred to and/or present for specialty health care 
services.32,33 However, whether a similar pattern of health dis-
parities exists in the area of pediatric sleep services for young 
children is relatively unknown. Characterizing differences in 
sleep patterns and problems by race among clinically referred 
preschoolers is a critical first step in understanding whether 
there is a need for targeted interventions aimed at reducing 
health disparities in early childhood pediatric sleep problems.

The purpose of this study was to examine differences by 
race in sleep patterns and problems among Black and White 
children ages 2 to 5 years presenting for an initial consultation 
at an outpatient pediatric sleep clinic. Using data drawn from 
electronic medical records (EMRs), we first compared Black 

and White preschoolers on parent-reported sleep patterns, 
including sleep location, bed and wake times, sleep onset la-
tency, night awakenings, naps, and caffeine consumption. We 
then examined differences by race in presenting problems and 
subsequent provisional diagnostic impressions provided by pe-
diatric sleep medicine providers.

METHODS

Participants
Participants were drawn from a database of 543 consecutive 
patients ages newborn to 21 years who presented for an initial 
outpatient sleep consultation at a large urban academic medi-
cal center. We conducted a retrospective review of EMRs for 
these patients, who were seen between August 2013 and April 
2014 at either the main center’s pediatric sleep clinic or at one 
of the two suburban satellite clinics. For the purposes of the 
current study, we selected children 2 to 5 years of age who 
identified as being of Black or White racial/ethnic background, 
given that our study aims were specific to these demographic 
groups. The final sample included 125 children (n = 80, 64.0% 
White; n = 45, 36.0% Black) with a mean age of 3.37 years 
(standard deviation = 1.13 years). Additional demographic in-
formation is reported in Table 1.

Procedure
Consistent with the current standard of care at the pediatric 
sleep center, patients are seen by an interdisciplinary pediatric 
sleep team. During the initial sleep consultation, a member of 
the team administers semistructured interview questions and 
records patient and/or caregiver responses in a note within the 
child’s EMR. The semistructured intake interview is guided 
by a template in the EMR note. All patients and their caregiv-
ers are seen by at least one attending sleep physician. Patients 
also typically see other members of the interdisciplinary sleep 
clinic team during the visit, such as sleep medicine fellows, 
medical residents, behavioral sleep psychologists, doctoral-
level psychology interns or graduate students, nurse practitio-
ners, and respiratory therapists.

Which members of the sleep team see a particular patient 
depends on the reason for the visit. For instance, at intake, 
patients with a caregiver-identified or physician-suspected be-
havioral sleep concern are seen by a behavioral sleep psycholo-
gist or trainee if one of these providers is available, whereas 
patients presenting for follow-up OSA treatment often see a 
respiratory therapist for management of continuous positive 
airway pressure treatment. All patients in the current sample 
were seen by one of seven different attending sleep physicians. 
A total of 50.4% of patients in the current sample were seen 
by one of four behavioral sleep psychologists or one of seven 
doctoral-level psychology interns or graduate students super-
vised by one of the behavioral sleep psychologists.

EMR review procedures included abstracting race, eth-
nicity, sex, body mass index (BMI), and ZIP code data from 
the demographic section of the EMR, and abstracting data on 
presenting sleep patterns, referral question, and diagnostic 
impressions given to patients at the end of the visit from the 
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initial sleep consultation note. Sleep pattern variables included 
sleep location (ie, whether the child sleeps in bed with a parent 
and whether the child falls asleep independently), patient bed-
time, sleep onset latency, number of night awakenings, wake 
time, incidence and duration of daytime naps, and caffeine 
consumption. We calculated time in bed (ie, sleep opportunity) 
using bedtime and wake time. We also abstracted medical in-
formation, including whether the patient had a history of ad-
enotonsillectomy, as this surgery is the first-line treatment for 
OSA34 and thus could affect whether children presented with 
OSA-related concerns. Other relevant medical information ab-
stracted from the consultation note included risk factors for 
OSA16 (ie, perinatal/birth complications and history of asthma 
or seasonal allergies) and current use of melatonin as a sleep 
aid. Of note, the attending physician recorded birth or perinatal 
complications using a dichotomous drop-down (yes/no) field in 
the clinical note, and specific information about the nature of 
these complications (eg, prematurity, low birth weight) was not 
available. The patient median neighborhood income variable 
was generated by entering EMR ZIP codes into the American 
Community Survey.35 Additional details about coding vari-
ables have been described elsewhere.9,21

Sleep patterns and referral questions are based on caregiver 
and/or patient report, whereas diagnostic impressions were 
provided by the attending sleep medicine physician. Diagnoses 
provided at the end of the visit are considered to be provisional 
“impressions,” as diagnoses such as OSA require further 

assessment and confirmation via subsequent overnight poly-
somnography. An insomnia diagnosis was considered only if 
the caregiver and/or family members reported the sleep habits 
to be problematic.36 For the current study, we limited our exam-
ination to the most prevalent presenting referral questions and 
diagnostic impressions in our sample, which were presenting 
concerns related to difficulty falling/staying asleep and OSA 
(eg, snoring, labored breathing), and diagnostic impressions 
of insomnia (behavioral insomnia of childhood; psychophysi-
ological insomnia; or insomnia secondary to an underlying 
medical or neurodevelopmental condition) or suspected OSA.

Five trained researchers reviewed and coded all EMRs of 
new sleep patients during the designated 9-month period. Dis-
agreements or questions related to coding that were raised by 
coders during the coding phase were discussed until a consen-
sus was reached. Following the completion of this phase, we 
conducted reliability coding for 20% of the coded data. Reli-
ability calculations for each of the coding categories indicated 
adequate reliability, with kappa coefficients ranging from 0.80 
to 1.00 across categories. All study data were collected and 
managed using REDCap37 electronic data capture tools hosted 
at the academic medical center. The academic medical center’s 
Institutional Review Board approved this study.

Analyses
All analyses were completed using Statistical Package for 
the Social Sciences (SPSS) Version 23 Software (IBM Corp, 

Table 1—Demographic information, sleep patterns, and comparisons by racial background.

Variable Total Black Patients White Patients
Comparison

t ratio / χ2 P Effect Size
Demographic information

Age (years) 3.37 (1.13) 3.71 (1.21) 3.18 (1.09) 2.62 .010** 0.01
Male sex 59.2% 62.2% 57.5% 0.27 .606 0.05
Neighborhood income (USD in thousands) 63.35 (29.11) 39.19 (17.01) 76.26 (25.65) −9.73  ≤ .001** −0.55
Single-parent household 24.8% 53.3% 8.8% 47.25  ≤ .001** 0.61
BMI (z-scored) 0.00 (1.00) 0.09 (1.18) −0.05 (0.88) 0.71 .481 0.002
Perinatal or birth complications 23.3% 22.7% 23.7% 0.01 1.00 0.01
Asthma 31.3% 38.0% 27.6% 1.38 .301 −0.11
Seasonal allergies 15.7% 19.4% 13.5% 0.51 .539 −0.08
Adenotonsillectomy 17.4% 25.0% 13.0% 2.81 .093 −0.15
Melatonin usage 8.6% 9.0% 7.9% 0.15 .735 −0.04

Sleep patterns
Bedtime 8.70 (1.44 hours) 9.08 (1.86) 8.45 (1.05) 2.09 .040 0.01
Sleep onset latency (minutes) a 38.33 (52.15) 42.35 (66.66) 36.44 (44.11) 0.19 .848 0.10
Sleeps in parents’ bed 31.2% 51.1% 20.0% 12.99  ≤ .001** 0.32
Falls asleep independently 49.5% 60.0% 44.4% 2.28 .131 −0.15
Frequent night awakenings 74.4% 63.4% 80.2% 3.97 .046 0.18
No. of awakenings per night 1.64 (2.00) 1.11 (1.33) 1.90 (2.23) −1.93 .057 −0.01
Waketime 6.78 (1.34 hours) 7.01 (1.54) 6.66 (1.20) 1.36 .177 0.005
Time in bed (hours) 10.12 (1.19 hours) 9.88 (1.32) 10.27 (1.09) −1.52 .132 −0.007
Takes naps 59.8% 66.7% 56.0% 1.28 .259 −0.10
Nap duration (minutes) 97.74 (37.05) 106.65 (42.67) 92.39 (32.65) 1.51 .138 0.41
Consumes caffeine 16.1% 29.0% 9.8% 5.72 .017 −0.25

Values presented as mean (standard deviation) or percent. ** = significant at P ≤ .01 level. a = transformed due to positive skew prior to t test analysis, with 
non-transformed data reported above. Effect size for chi-square comparisons = φ. Effect size for t tests = Cohen d. BMI = body mass index, USD = United 
States dollars.
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Armonk, New York, United States). Variables were examined 
for normality. Sleep onset latency was transformed due to posi-
tive skew. Frequency of night awakenings, which was origi-
nally coded on a 3-point scale (never, sometimes, often) was 
recoded to reflect a dichotomous rating (0 = never, 1 = some-
times or often). BMI was z-scored.

To examine differences between Black and White children 
in demographic information and sleep patterns, we computed t 
tests for continuous variables and chi-square tests for categori-
cal variables. We set a conservative alpha level of .01 for t tests 
and chi-square analyses, due to the number of comparisons.

To examine differences in referral question and diagnostic 
impressions, we conducted logistic regressions with the refer-
ral outcomes of difficulty falling/staying asleep and OSA, and 
the diagnostic impression outcomes of insomnia disorder and 
suspected OSA (pending further assessment via polysomnog-
raphy). These models regressed the dichotomously coded re-
ferral question or diagnostic impression on racial background 
(Black versus White) and demographic covariates, including 
child age, sex, z-scored BMI and neighborhood income. We 
also entered whether patients shared a bed with a caregiver as 
a covariate into both insomnia and OSA-related models. For 
insomnia concerns, bed-sharing with a caregiver may be in 
response to child difficulty falling or staying asleep, due to en-
vironmental constraints, or due to cultural preferences.11 For 
OSA-related concerns, families who bed-share may be more 
aware of whether or not a child exhibits OSA symptoms, such 
as snoring. We additionally entered in previous adenoid or 
tonsil removal surgery as a covariate in OSA-related models, 
given that this surgery is the first-line treatment for pediatric 
OSA in the context of adenoid or tonsillar hypertrophy.34 Alpha 
level for logistic regressions was set at .05.

RESULTS

Differences in Demographic Information and 
Presenting Sleep Patterns
Few statistically significant differences emerged between 
Black and White patients in demographic information and 
presenting sleep patterns (Table 1). There were no significant 
differences by race for child BMI, prevalence of birth/perina-
tal complications, or history of asthma or allergies. Rates of 
melatonin usage also did not differ significantly by race. Black 
patients had a significantly lower median neighborhood in-
come level compared to White patients (approximately $39,000 
for Black patients and $76,000 for White patients, t = −9.73, 
P ≤ .001, d = −0.55). In addition, Black patients (53.3%) were 
significantly more likely than White patients (8.8%) to live in 
a single-parent versus a two-parent or other type of household 
(eg, relative care), χ2 (1) = 47.25, P < .001, φ = 0.61. Black pa-
tients were slightly older (3.71 years) than White patients (3.18 
years) when presenting to clinic (t = 2.62, P = .010, d = 0.01), 
although this effect was small.

With regard to presenting sleep patterns, the only significant 
finding was that Black patients were more likely than White 
patients to sleep in a bed shared with a caregiver (51.1% for 
Black patients and 20.0% for White patients, χ2 (1) = 12.99, 

P < .001, φ = 0.32). Among children who did bed-share, 50.0% 
of Black patients fell asleep independently, compared to 1.5% 
of White patients, χ2 (1) = 3.63, P = .057, φ = −0.37. Regard-
less of where they slept, overall 60.0% of Black patients fell 
asleep independently at bedtime compared to 44.4% of White 
patients, χ2 (1) = 2.28, P = .131, φ = −0.15.

Differences in Insomnia and OSA-Related 
Presenting Concerns
Overall, 61 patients (48.8%) presented with concerns related to 
insomnia (difficulty falling or staying asleep) and 70 (56.0%) 
presented with OSA-related concerns, such as snoring or dif-
ficulty breathing during sleep. Fifteen patients (12.0%) pre-
sented with both insomnia and OSA-related concerns. Logistic 
regression examining differences by race in insomnia-related 
presenting concerns while controlling for child age, sex, in-
come, BMI, and parent-child bed-sharing showed that White 
patients (62.5%) were significantly more likely than Black pa-
tients (24.4%) to present with difficulties related to insomnia 
(odds ratio [OR] = 3.23, 95% confidence interval, or CI [1.05, 
9.81], P = .041). Excluding parent-child bed-sharing from these 
models did not change the pattern of significance for the results 
reported here. By contrast, logistic regression with the covari-
ates of child age, sex, income, BMI, and adenotonsillectomy sta-
tus showed that Black patients (77.8%) were 4.16 times as likely 
as White patients (43.8%) to present with OSA-related concerns 
(OR = 0.24, 95% CI [0.08, 0.76], P = .015). None of the covari-
ates included in two models were significantly associated with 
the likelihood of insomnia- or OSA-related presenting concerns.

Differences in Insomnia and OSA 
Diagnostic Impressions
A total of 46 patients (36.8%) were given a diagnosis of in-
somnia disorder (behavioral insomnia of childhood [82.6%]; 
psychophysiological insomnia [2.2%]; or insomnia secondary 
to an underlying medical or neurodevelopmental condition 
subtypes [15.2%]). Seventy-eight patients (62.4%) were given a 
diagnosis of suspected OSA. Twenty patients (16%) were given 
a diagnosis of both insomnia and suspected OSA. When differ-
ences by race in diagnostic impressions were examined in the 
context of logistic regressions controlling for covariates, analy-
ses showed that White patients (48.8%) were significantly more 
likely than Black patients (15.6%) to receive a diagnosis of in-
somnia disorder (OR = 3.96, 95% CI [1.73, 13.39], P = .027). 
Excluding parent-child bed-sharing from these models did not 
change the pattern of significance for the results reported here. 
Similar to the aforementioned pattern with regard to refer-
ral questions, Black patients (80.0%) were significantly more 
likely than White patients (52.5%) to receive a diagnosis of 
suspected OSA (OR = 0.26, 95% CI [0.08, 0.90], P = .033). No 
covariates were significantly associated with the likelihood of 
an insomnia or suspected OSA diagnosis in either model.

DISCUSSION

This study examined whether findings from community-based 
research on differences in preschoolers’ sleep patterns and 
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problems by race were replicated in a sample of Black and 
White preschoolers presenting to an outpatient pediatric sleep 
clinic. Study findings provide preliminary information about 
possible sociocultural differences in perceptions about child 
sleep problems, as well as potential race-related health dis-
parities in presentation to specialty care services for pediatric 
sleep concerns, especially for behavioral sleep disorders. More 
broadly, there appears to be a health disparity in patients pre-
senting to the main hospital’s sleep clinic, where most patients 
were seen. Whereas the sleep clinic population was more likely 
to be White and to reside in higher-income neighborhoods, pa-
tients seen in the primary care sites in the communities sur-
rounding the main hospital’s sleep clinic are predominantly 
Black (75%) and of lower SES (over 50% living at or below the 
poverty line; 77% receiving medical assistance).38

Few differences were seen in demographic data or sleep pat-
terns by racial background. Black children were slightly older 
at their initial consultation compared to White children. Al-
though the magnitude of this difference was small, this finding 
points to a potential disparity in the age at which children may 
be identified by a primary care or other provider and referred to 
a specialty clinic for sleep problems. Black youth in this sample 
also were more likely to live in a single-parent household, and 
resided in neighborhoods with a lower income on average than 
White youth. Surprisingly, we did not find effects of neighbor-
hood income when this variable was included as a covariate 
in logistic regression models related to presenting sleep con-
cerns and subsequent diagnostic impressions, despite data on 
health disparities32,33 and increased OSA and behavioral sleep 
concerns5,8,14,15,18 for socioeconomically disadvantaged popula-
tions. However, as described further in the next paragraphs, 
our measure of SES is limited by the use of a single indicator, 
which could have affected our results.

The only significant difference in sleep patterns across 
race was that Black children were more likely than White 
children to share a bed with a caregiver as opposed to sleep-
ing independently in another location. This is both consistent 
with community-based research6,10 and potentially attribut-
able to sociocultural factors that were not measured in the 
current study.6,39 For instance, Salm Ward and Doering39 have 
described a socioecological model for differences in mother-
infant bed-sharing practices by race that contains multiple 
contributing sociocultural factors at the infant, maternal, fa-
milial, community, and societal level. Such a model has yet 
to be examined in the context of bed-sharing beyond infancy; 
however, sociocultural factors at multiple ecological levels 
likely contribute to differences by race in bed-sharing for pre-
schoolers in both clinical and nonclinical samples. These fac-
tors also likely play different roles in predicting bed-sharing 
practices based on whether bed-sharing occurs as a response 
to a child sleep problem, due to economic constraints, as an 
intentional practice, or perhaps as a combination of these rea-
sons.11 Bed-sharing could also be due to current or past medical 
concerns.11,40 Black and White children in this sample did not 
significantly differ in their rates of perinatal or birth compli-
cations, allergies, or asthma; however, other medical condi-
tions more likely to be associated with bed sharing (epilepsy, 
sickle cell anemia)40,41 were not studied. Future research should 

consider differences in such medical conditions and their as-
sociation with bed sharing.

As bed-sharing practices were not associated with an in-
creased likelihood of insomnia in our sample, and Black chil-
dren who shared a bed were more likely than White children 
who shared a bed to fall asleep independently, this practice 
may reflect different parental ideologies and childhood expe-
riences.11 In addition, family composition and household size 
could play a role, given that in this sample, Black children were 
both more likely to bed-share and more likely to live in single-
parent households. It could be that bed-sharing with a child is 
considered to be more problematic in two-parent households 
for reasons related to one or both parents’ sleep preferences 
or needs, although this has yet to be examined empirically. 
Further research that examines bed-sharing beyond infancy is 
necessary to better understand this practice, as well as how this 
practice may relate to parents’ perceptions of child sleep needs 
and problems, and decision to seek pediatric sleep treatment.11

Although no other sleep patterns measured in this study dif-
fered significantly by race, certain patterns were still notable. 
The slightly later bedtimes and longer nap duration for Black 
children in this sample converge with previous research drawn 
from community-based samples.3,5–8 It may be that these re-
sults did not significantly differ from patterns of White chil-
dren due to the nature of the clinically referred sample. It was 
striking that 16.1% of all children in our sample had reportedly 
consumed caffeine. Caffeine is a known sleep disruptor,42,43 
and the American Academy of Pediatrics recommends against 
any caffeine consumption during childhood and adolescence.44 
By contrast, 8.6% of patients overall had a history of melato-
nin use, with no difference in prevalence by race. Melatonin 
has been used for sleep onset-related issues, particularly in 
children with neurodevelopmental delays; however, behavioral 
approaches remain the first-line treatment for pediatric insom-
nia.45 These findings highlight the need for increased efforts 
at disseminating healthy sleep recommendations and informa-
tion about behavioral sleep treatment approaches for caregiv-
ers of preschoolers even before they are seen in a specialty 
sleep clinic.

Black preschoolers in this sample were more likely to pres-
ent for OSA-related concerns. This was the case even when 
controlling for neighborhood income, BMI, and adenotonsil-
lectomy, factors that have previously been associated with 
OSA in young children.18,34 This finding parallels previous 
research showing increased OSA symptoms (ie, snoring and 
sleep-disordered breathing) among Black children relative to 
White children.18–20 Seasonal allergies and asthma have been 
shown to increase risk for OSA16; however, rates of these risk 
factors did not differ by race in this sample. Goldstein et al.17 
note several genetic factors that may increase predisposition 
for rates of OSA in specific racial/ethnic groups, including dif-
ferences in craniofacial anatomy, neuromuscular tone, and fat 
distribution. Identifying these genetic factors, and how they 
may interact with environmental effects to produce OSA on-
set in early childhood is especially important given the broad 
developmental risks that OSA poses to young children.26,27,34

Further, despite Black preschoolers having sleep patterns 
similar to those of White children in this sample, a greater 
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proportion of White children presented for difficulty falling/
staying asleep concerns and were given a diagnosis of pedi-
atric insomnia. This difference was present even when we 
controlled for caregiver-child bed-sharing. Unmeasured socio-
cultural factors likely affected these racial differences in pre-
senting sleep concerns and diagnostic impressions, and in the 
rate of presentation to a specialty care clinic for pediatric sleep 
problems.32 Such sociocultural factors could include caregiv-
ers’ sleep-related cognitions and behaviors, which appear to 
emerge in infancy46 and have been linked to subsequent objec-
tively measured preschool sleep quality.47 Given that caregiver 
report is typically the basis for determining the symptoms and 
functional effect of insomnia disorder in young children,36,46 it 
could be that caregivers of White preschoolers in the current 
sample perceived their child’s sleep habits as more problem-
atic or difficult to manage compared with caregivers of Black 
children6 or that they were more willing to share concerns 
with providers.

White caregivers may also have different expectations for 
child sleep relative to caregivers of other sociocultural back-
grounds. Several studies using community-based samples 
have investigated differences in caregiver perceptions of 
preschool sleep problems by race/ethnicity within the United 
States6,7 and internationally,4,48 with mixed results. Within the 
United States, one study found that White mothers reported 
greater concerns than Black mothers about their child hav-
ing difficulty falling asleep, regardless of mother-child sleep-
ing arrangements.6 Patrick, Millet, and Mindell7 found that 
although Black caregivers rated their preschoolers as having 
increased bedtime resistance and rated themselves as feel-
ing less confident in managing their child’s sleep problems, 
Black and White caregivers did not differ on ratings of their 
child’s sleep as problematic. Additional research on mul-
tiple dimensions of caregiver perceptions of sleep, including 
healthy versus problematic sleep behaviors, expectations for 
child sleep patterns and problems, and sleep-related parenting 
self-efficacy is needed in clinical and non-clinical samples. 
Such data will serve to illuminate how these factors may 
contribute to differences by race in behavioral sleep problem 
identification and treatment-seeking behaviors. Research ex-
amining sources of sleep clinic referrals and factors related to 
families following through on a referral to a specialty sleep 
clinic, including barriers to accessing care (eg, transportation, 
childcare difficulties, shift work), is also warranted to better 
understand potential health disparities in this regard, and to 
inform assessment and interventions to address the needs of 
diverse families.

Study results should be considered in the context of several 
limitations. As these data are based on information that is care-
giver reported and then physician documented, future research 
with clinical samples would benefit from the use of standard-
ized, caregiver-reported sleep questionnaires as well as objec-
tive sleep measures, such as actigraphy, to assess child sleep 
patterns and polysomnography to confirm OSA diagnoses. In 
addition, and as noted previously, a direct assessment of care-
giver perceptions about multiple aspects of sleep in early child-
hood (ie, importance of sleep, healthy versus problematic sleep 
habits, self-efficacy in managing child medical and behavioral 

sleep problems), as well as other sociocultural variables that 
affect these perceptions and child sleep habits, are needed to 
better understand variation by race in rates of sleep patterns 
and problems within a larger socioecological framework.39,46 
The family history of sleep problems was not accessible in this 
dataset, and should be examined in research on sociodemo-
graphic differences in treatment-seeking behaviors for child 
sleep problems. A family history of sleep difficulties could af-
fect caregiver knowledge of and sensitivity to child OSA or 
insomnia-related sleep concerns, and may influence willing-
ness to seek treatment.

Multiple indicators of socioeconomic background, includ-
ing household income, caregiver education and employment, 
and caregiver health literacy should also be examined in future 
studies of differences by race in the sleep of clinically referred 
young children. Especially as socioeconomic factors have been 
found to interact in complex ways with both caregiver racial/
ethnic background and sleep-related caregiver behaviors to 
predict child sleep patterns and problems,7,14 an examination 
of these factors using multiple measures is needed in research 
that examines sleep problems in clinical samples, as well as po-
tential disparities in pediatric sleep services. Future research 
studies on this topic should include multiple points of assess-
ment prior to the initial sleep consultation, such as at the point 
of sleep problem identification and/or at referral to a specialty 
sleep clinic, as well as following the initial consultation, to as-
sess diagnostic confirmation of OSA, treatment adherence for 
insomnia and OSA, and related follow-up care. In addition, 
information about whether families were referred by a medi-
cal or other provider, or were self-referred, and whether this 
information varies by sociodemographic factors should be col-
lected in future studies. More information about variation by 
race according to the child sleep environment, including as-
pects of sleep health, such as whether the child fell asleep using 
electronics, could also identify important targets of preventive 
interventions. Collectively, this research is an important next 
step in examining potential disparities by race and other so-
ciodemographic factors in the continuum of health services for 
pediatric sleep problems.

Although additional research is needed, this study has pro-
vided initial information about differences by race in sleep 
patterns and problems among a sample of clinically-referred 
Black and White children. In light of research on the del-
eterious effects of untreated pediatric insomnia and OSA 
on broad early childhood development, and neurocognitive 
and emotional-behavioral functioning in particular,26–29 it is 
important to examine where potential sleep problem iden-
tification and treatment gaps and disparities may occur for 
sociodemographically diverse young children. In particular, 
this study’s findings underscore the need to consider caregiver 
perceptions and other sociocultural variables that may con-
tribute to differential rates of presentation for pediatric sleep 
services. Additionally, future research is needed in order to 
identify whether there are racial/ethnic and socioeconomic 
disparities in the identification of sleep problems in primary 
care settings, referral to sleep clinics, and follow through on 
these referrals in order to understand and address barriers to 
accessing this care.
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ABBRE VI ATIONS

BMI, body mass index
CI, confidence interval
EMR, electronic medical record
OR, odds ratio
OSA, obstructive sleep apnea
REDCap, Research Electronic Data Capture
SES, socioeconomic status
SPSS, Statistical Package for the Social Sciences
USD, United States dollars
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