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Abstract: Sleep is a fundamental necessity of life. However, sleep health and sleep

disorders are not equitably distributed across racial/ethnic groups. In fact, growing research

consistently demonstrates that racial/ethnic minorities are more likely to experience, for

instance, shorter sleep durations, less deep sleep, inconsistent sleep timing, and lower

sleep continuity in comparison to Whites. However, racial/ethnic disparities in reports of

sleepiness and sleep complaints are inconsistent. Racial/ethnic groups have significant

heterogeneity, yet within-group analyses are limited. Among the few published within-

group analyses, there are differences in sleep between non-US-born and US-born racial/

ethnic groups, but the group with the more favorable sleep profile is consistent for non-US-

born Latinos compared to US-born Latinos and Whites but unclear for other racial/ethnic

minority groups. These sleep health disparities are a significant public health problem that

should garner support for more observational, experimental, intervention, and policy/imple-

mentation research. In this review, we 1) summarize current evidence related to racial/ethnic

disparities in sleep health and within-group differences, focusing on the sleep of the follow-

ing racial/ethnic minority categories that are defined by the United States Office of

Management and Budget as: American Indian/Alaska Native, Asian, African American/

Black, Hispanic/Latino, and Native Hawaiian/Pacific Islander; 2) discuss measurement

challenges related to investigating sleep health disparities; 3) discuss potential contributors

to sleep health disparities; 4) present promising interventions to address sleep health dis-

parities; and 5) discuss future research directions on intersectionality and sleep health.
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Introduction
Sleep, a modifiable health behavior that is partially nonvolitional, is integral to

optimal health and quality of life. However, health disparate populations such as

racial and ethnic minorities are less likely than Whites to experience optimal sleep.

More specifically, “sleep health” which includes multiple dimensions of sleep,

namely sufficient sleep duration, sleep continuity or efficiency, sleep timing, alert-

ness/sleepiness and satisfaction/quality that should occur on a consistent basis,1

varies by race/ethnicity. Adverse sleep health is associated with suboptimal perfor-

mance and safety as well as a host of negative mental and physical health outcomes,

including accidents (eg, occupational and drowsy driving), negative mood,

impaired cognition, overweight/obesity, hypertension, type 2 diabetes, stroke, car-

diovascular disease (CVD), and premature mortality.2–4 For example, sleep

Correspondence: Dayna A Johnson
Department of Epidemiology, Rollins
School of Public Health, Emory University,
1518 Clifton Road NE, Room 3025,
Atlanta, GA 30322, USA
Tel +1 404 727 8708
Email dayna.johnson@emory.edu

Nature and Science of Sleep Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com Nature and Science of Sleep 2019:11 79–95 79
DovePress © 2019 Johnson et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.

php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the
work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/NSS.S169312

N
at

ur
e 

an
d 

S
ci

en
ce

 o
f S

le
ep

 d
ow

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


restriction (ie, shorter sleep duration <7 hours) has been

linked to an increased risk of obesity – a strong risk factor

for many poor health conditions – by dysregulating hor-

mones like leptin and ghrelin that act in concert to increase

weight gain and eventually obesity through overeating.5,6

Sleep restriction may also activate reward areas of the

brain that lead to hedonistic behavior or a greater propen-

sity to overeat.7,8 Overall, these health outcomes are dis-

proportionately more prevalent among racial/ethnic

minorities, who also experience worse sleep health than

Whites. Therefore, it is plausible that sleep health dispa-

rities may contribute to health disparities in general health

and cardiovascular health disparities, in particular.9 For

example, growing evidence suggests that disparities in

sleep duration contribute to racial/ethnic disparities in

blood pressure10 and cardiometabolic risk.11 Thus, racial/

ethnic disparities in sleep represent a significant public

health problem that deserves immediate attention includ-

ing more observational, experimental, intervention, and

policy as well as translational/implementation research.

In this review, we present the current scientific evi-

dence on racial/ethnic disparities in various dimensions of

sleep health, with an emphasis on sleep duration. We also

briefly present some evidence regarding differences (ver-

sus disparities) in sleep. This is an important distinction as

disparities relate to inequities between groups (eg, race,

ethnicity) that are preventable and unfair/unjust.12 As

recently defined by Duran et al,13 “a health disparity is a

health difference that adversely affects defined disadvan-

taged populations, based on one or more health

outcomes”.13 While focusing on racial/ethnic disparities

in sleep health, we define race as a social (and not genetic)

construct with biological consequences that result from

social (including economic) and environmental determi-

nants that are differentially experienced across racial/eth-

nic groups due to historical and contemporary forms of

discriminatory practices and policies on the basis of race/

ethnicity.14 We specifically discuss the sleep of adult

racial/ethnic minority groups, including individuals who

– based on the United States Office of Management and

Budget categories – self-identify as American Indian/

Alaska Native, Asian, African American (henceforth

referred to as Black), Hispanic/Latino, and Native

Hawaiian/Pacific Islander in comparison to non-Hispanic

Whites (henceforth referred to as White). In addition,

whenever possible, we describe the results of studies on

intersecting social identities (eg, race/ethnicity and sex),

which may or may not have used an intersectionality

framework in their design, analyses or interpretation.

Herein, we define intersectionality as a theoretical frame-

work to understand how multiple social identities (eg,

race, ethnicity, gender, sexual orientation, ability, age,

socioeconomic status [SES]) interact in ways that structure

and reflect interconnected systems of power, privilege, and

oppression, which in turn shape social inequalities that

produce health disparities.15–17 In these studies, intersec-

tionality is often tested analytically with effect modifica-

tion through explicit stratification and interactions (eg,

race-sex sleep disparities).

Several prior review articles have summarized the state of

the literature on racial/ethnic sleep health disparities.18–21 Our

review updates and expands on these prior review articles by

summarizing within-racial/ethnic group data as opposed to

only discussing data between groups. We also expand beyond

the more frequently studied racial/ethnic minority groups (ie,

Black and Hispanic/Latino) to include data on American

Indian/Alaska Native, Asian, and Native Hawaiian/Pacific

Islander populations. In particular, we 1) summarize the litera-

ture on racial/ethnic disparities in sleep health or on the sleep

of racial/ethnic minorities and subgroups within these popula-

tions (eg, heritage); 2) discuss measurement challenges for

investigating sleep health disparities; 3) discuss potential con-

tributors to sleep health disparities; and 4) provide future

directions for the field of sleep health disparities, including a

discussion of intersectionality as well as non-exhaustive cur-

rent and promising interventions.

Review approach
We conducted a PubMed review of articles that pertained

either to racial/ethnic disparities in sleep or to the sleep of

racial/ethnic minority populations (without regard to dis-

parities or comparisons). The following search terms were

used to identify articles published in peer-reviewed jour-

nals without study design restriction: sleep disparities,

racial/ethnic disparities in sleep, sleep patterns, sleep

health, and American Indian/Alaska Native, Asian,

African American/Black, Hispanic/Latino or Native

Hawaiian/Pacific Islander and sleep. While no restrictions

were placed on date of studies published, the majority of

studies were not published until the early 2000s.

Racial/ethnic disparities in multiple
sleep dimensions
Although sleep health disparities are understudied (compared

to other health disparities), a number of articles have
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explicitly examined racial/ethnic disparities in sleep

health.22–44 These studies varied from small community

samples to large nationally-representative or population-

based studies that included a range of sleep assessments,

such as questionnaires for self-report, wrist actigraphy, and

polysomnography (PSG). In general, racial/ethnic minorities

had objectively-measured and self-reported worse sleep

duration and quality than Whites (Table 1). For example,

Chen et al22 reported racial/ethnic disparities in sleep using

data from the Multi-Ethnic Study of Atherosclerosis

(MESA), which is one of the few large-scale epidemiological

studies to have in-home PSG (one night), 7-day actigraphy,

and validated sleep questionnaires among a large racially/

ethnically diverse (White, Black, Hispanic/Latino, Asian – of

predominately Chinese descent) population from six cities

across the US.22 Black, Hispanic/Latino, and Chinese parti-

cipants had a shorter actigraphy-measured sleep duration and

higher prevalence of short sleep (<6 hours) than Whites,

[average sleep duration: 6.05 (standard deviation=1.41),

6.56 (1.37), and 6.35 (1.34) vs 6.85 (1.22), and prevalence

of <6 hours of sleep: 43.4%, 31.5% and 37.1% vs 19.4%,

respectively].22 Additionally, Hispanic/Latino and Chinese

participants had a higher prevalence of habitual snoring

than Whites (49.4% and 43.1% vs 36.0%, respectively).

Black, Hispanic/Latino, and Chinese participants were

more likely to report poor sleep quality than Whites (8.3%,

6.7% and 6.6% vs 5.0%).22 Similarly, among a smaller

diverse sample of Asian, Black, Hispanic/Latino and White

adults in the Chicago Area Sleep Study (CASS) who under-

went 7-day actigraphy, sleep duration was shorter among

Black (399.5 minutes), followed by Asian (409.6 minutes)

and Hispanic/Latino (411.7 minutes) participants in compar-

ison to Whites (447.4 minutes).26 However, sleep duration

was longer across all racial/ethnic groups in this study than

the sleep duration estimates in the MESA study. This may be

attributable to the age difference between the samples –

MESA participants were older than CASS participants.

In general, the most frequently assessed sleep health

dimension is sleep duration, perhaps due to the ease of

self-report measurement compared to sleep quality mea-

sures and sleep disorders. Inclusion of a single-item sleep

duration measure is commonly utilized, particularly

among US-based national datasets, such as the National

Health Interview Survey (NHIS), National Health and

Nutrition Examination Study (NHANES), and Behavioral

Risk Factors Surveillance Study (BRFSS). The data from

these national datasets provide our best population-level

estimates of self-reported sleep duration. One of the ear-

liest studies related to sleep disparities was conducted by

Krueger et al32 in which pooled data from the 2004–2007

NHIS of 110,441 non-institutionalized Americans were

analyzed. The authors found that Mexican American eth-

nicity was associated with longer self-reported sleep dura-

tion and non-Hispanic Black race/ethnicity was associated

with increased odds of both short and long sleep duration

relative to non-Hispanic Whites.32 These results were con-

sistent with data from an earlier wave of NHIS.43 Using

data from the 1990 supplement of the NHIS, Hale et al43

reported that both Black and Hispanic (excluding

Mexican) had an increased risk of short sleep (≤6 hours/

night); and Blacks had the highest risk.43 Similarly, using

data from NHANES (2007–2008), Whinnery et al37 found

that Blacks and Asians were more likely than Whites to

report very short sleep (<5 hours).37 Contrary to the report

from Krueger et al,32 Mexican Americans were less likely

to report long sleep.37 These inconsistent results are

Table 1 Racial/ethnic disparities in selected sleep dimensions compared to non-Hispanic White adults

Sleep duration Sleep quality Sleepiness Sleep complaints

American Indian and Alaska Native 45 IE IE IE

Asian 22,26,37,49 22,28 22 28

Black 22,32,37,43,53 22,33,36,44 22 MR22,57

Hispanic/Latino 22,26,32,37,43,64 MR22,44,61 MR22 22,26,29,44,64

Native Hawaiian and Pacific Islander 66,114 IE IE IE66

Note: The direction of the arrow refers to the direction of the association (e.g. lower or higher).

Abbreviations: IE-insufficient evidence; MR-mixed results.

Dovepress Johnson et al

Nature and Science of Sleep 2019:11 submit your manuscript | www.dovepress.com

DovePress
81

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


further explained in the Sleep of Hispanic/Latino adults-

section of this review, and highlight potentially important

racial/ethnic within-group (eg, heritage or nativity, SES,

sex, etc.) differences.

Although sleep duration is most commonly reported,

similar patterns exist for racial/ethnic disparities in sleep

quality.18 In a large racial/ethnically diverse study, Black

and Hispanic/Latino vs non-Hispanic White participants

had increased odds of self-reported poor sleep quality based

on an overall rating of the quality of your sleep from restless

to restful.44 Data from MESA also support disparities in

measures of sleep quality, such as actigraphy-measured

sleep efficiency, wake after sleep onset, and sleepiness

between Blacks, Hispanics/Latinos, Asians, and Whites.22

In the following section, we provide a more detailed

review of the sleep of racial/ethnic minority groups with a

particular focus on studies that provide within-group

comparisons.

Sleep of American Indian and
Alaska Native adults
Few studies have investigated the sleep of American Indians

and Alaska Natives. Results from the 2014 BRFSS showed

that American Indians/Alaska Natives had a lower age-

adjusted prevalence of healthy sleep (40.4%) compared

with non-Hispanic Whites, Hispanics/Latinos, and

Asians.45 A separate analysis of BRFSS data (2009–2010)

showed that American Indians/Alaska Natives had a higher

prevalence of insufficient sleep, defined as ≥14 days/past 30

days of not enough rest or sleep, compared to non-Hispanic

Whites, 34.2% (95% confidence interval: 32.1–35.4) and

27.4% (27.1–27.6), respectively.46 This disparity was attenu-

ated after adjustment for demographics, SES, obesity, and

lifestyle factors, but was no longer statistically significant

after adjustment for mental distress.

Ehlers et al47 investigated determinants of poor sleep in

a community sample of 386 American Indian adults. The

authors reported that short sleep (<6 hours) was more

common among American Indians that were older and

among those with a high degree of American Indian

ancestry but not cultural identity (one's identification

with his/her culture).47 Similar findings were reported for

sleep quality.47 Based on the three studies that were

reviewed, American Indians/Alaska Natives have a higher

prevalence of poor sleep than Whites, but more studies are

needed to evaluate the sleep of this population particularly

with regard to sleepiness, sleep complaints, and sleep

disorders. Importantly, none of the identified studies exam-

ined within-group differences in American Indians/Alaska

Natives sleep health by tribal grouping, language, or set-

ting (urban vs reservation). This is a significant scientific

gap given the vast heterogeneity within the American

Indian/Alaskan Native population, reflected in the exis-

tence of 567 federally recognized tribes speaking over

200 indigenous languages with various dialects who live

on reservations and in urban settings.48

Sleep of Asian adults
While there are limited sleep studies with sufficient quan-

tity of racial/ethnic minorities for explicit investigations, it

is important to note that Asians are included in sleep

research far less than Blacks and Hispanics/Latinos, but

not less than American Indians/Alaska Natives or Native

Hawaiians/Pacific Islanders. Few studies have also high-

lighted the specific country of origin (eg, China, Japan,

India, Philippines); thus, most of the findings are limited

and do not capture the full heterogeneity of this group.

MESA however, enrolled a small number of Chinese

adults (N=262) who underwent 7-day actigraphy and one

night of in-home PSG. Chen et al22 reported that Chinese

participants had a higher odds of actigraphy-measured

short sleep duration (<6 hours) compared to Whites after

adjustment for age, sex, and study site.22 In CASS,

Carnethon et al26 assessed the sleep (using 7-day actigra-

phy) of Asian adults (N=109) and other racial/ethnic min-

ority groups. In the prior study, the authors found that

Asian participants had a shorter mean sleep duration

(409.6 minutes) compared to White participants (447.4

minutes).26 It is important to note that, while Asians had

shorter sleep durations than Whites, the sleep durations are

longer than those for Black participants, but less than

Hispanic/Latino participants.26

Results of the NHANES were briefly mentioned in the

overview section of this review on Racial/ethnic dispari-

ties in multiple sleep dimensions, but given this is one of

the largest studies to assess self-reported sleep of Asians in

the US, we present more details in this section.

Whinnery et al's37 analysis included almost 300 Asian

adults, and found that Asians had a 2–3 fold higher odds

of very short sleep (<5 hours) compared to Whites.37

Among a large robust sample of 125,610 adults, with

8,390 being Asian, Jackson et al49 found that Asian adults

were more likely to report short sleep (<7 hours) than

White adults, 33% compared to 28%.49 In fact, among
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professional and support-service occupations, the preva-

lence of short sleep was higher among Asian adults but no

difference was observed among laborers. These results

underscore the importance of exploring the social determi-

nants of sleep.

One of the few studies that conducted within-group

analyses of sleep health among an Asian population,

included Malay and Indian adults who attended one of

two public primary care clinics. In this study, Tan et al34

found a high prevalence of self-reported inadequate sleep

(44%) defined as <7 hours of sleep on weekdays and a

lower estimate on weekends (26%) among the entire

sample.34 In studying ethnic differences, the authors

reported that participants with Chinese ethnicity were

more likely to obtain adequate sleep (≥7 hours) than

Malay and Indian ethnicities during weekdays and week-

ends. This study is also important in that it is one of the

few studies to make the distinction between insufficient

sleep on weekdays and weekends, which is critical to

identifying inconsistent sleep timing. Inconsistent sleep

timing has been demonstrated to impact social jetlag

(the discrepancy between social and biological time or

between work and leisure days).68

There are also race-sex differences in the sleep quality

of Asian adults. For example, Chen et al22 reported that

Chinese men had a higher odds of daytime sleepiness

compared to White men.22 Hale et al28 analyzed data

from the Study of Women’s Health Across the Nation

(SWAN), a diverse cohort of women, and compared the

sleep of immigrants to their first-generation ethnic

counterparts.28 The authors concluded that Chinese and

Japanese immigrants were more likely to report sleep

complaints (eg, difficulty falling asleep, awakenings at

night, difficulty returning to sleep, and restless sleep qual-

ity) in comparison to their first-generation counterparts.

This finding is inconsistent with other racial minority

groups, such as Black immigrants who are less likely to

report sleep complaints (discussed in further detail below).

Sleep of Black adults
Black adults are included in sleep studies more frequently

and generally with larger sample sizes than other racial/

ethnic minorities. As described previously, most studies

report that Blacks have the highest risk and prevalence of

poor sleep patterns across various dimensions of sleep

health than any other racial/ethnic group.22,37 However,

associations do vary based on sleep measurement and

cohort demographics. This is an important distinction

given the evidence demonstrating different effect estimates

and more specifically differences in under/over reporting

of sleep duration based on race.30,31 One of the most

comprehensive studies involving a large sample of Black

adults is MESA. Black participants in MESA had an

approximately 5-fold higher odds of actigraphy-measured

short sleep (<6 hours), and were 57% more likely to have

poor sleep quality and 89% more likely to have a high

Epworth Sleepiness Scale score in comparison to Whites

after adjustment for demographics, SES and study site.22

In the Coronary Artery Risk Development in Young

Adults (CARDIA) study of Black and White adults with

wrist actigraphy, Black participants had a lower mean

sleep duration in comparison to Whites.31 Similarly, in a

small study of 187 adults, Mezick et al33 reported that

Blacks had a shorter sleep duration and lower sleep effi-

ciency, based on actigraphy and PSG.33 The same study

also reported differences in sleep architecture such that

Blacks had less time proportionately in slow wave sleep,

stages 3–4 than Whites.33 These findings were consistent

with two other studies of Black adults compared to White

adults and adults from other racial groups.35,50

Investigators have also used sleep diaries to identify dis-

parities. Thomas et al38 found that Blacks spent signifi-

cantly more time in bed without sleeping than Whites,38

which underscores the importance of a multidimensional

perspective on sleep health.

Jackson et al24 investigated Black-White disparities

among 175,244 NHIS adults from 2004 to 2011 and

reported that self-reported short sleep duration (<7 hours)

was more prevalent in Blacks than Whites across occupa-

tion classes within many industries of employment.24 Of

particular interest, short sleep duration increased with pro-

fessional responsibility for Blacks but the reverse was

found for Whites,24 suggesting a different sleep-SES gra-

dient for Blacks and Whites. The authors hypothesized

that the association was due to John Henryism, a unique

stressor whereby marginalized populations may develop a

strong work ethic as an attempt to combat/overcome nega-

tive stereotypes applied to their social identity group (eg,

race).51 This coping strategy may become a stressor if

their ambition is not supported by resources (eg, financial

and/or emotional support). This hypothesis was corrobo-

rated with findings from the Jackson Heart Study (JHS), a

large sample of Black adults in Jackson Mississippi.

Johnson et al52 found that the association between stress

and short sleep duration was more pronounced among

those of higher (and not lower) educational attainment.52
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In contrast, based on a study of 943 Black and White

adults, the authors concluded that self-reported sleep qual-

ity was poorer among Black adults and those with fewer

(and not more) years of educational attainment.36

BRFSS also provides population-level estimates of

insufficient sleep among Blacks. Williams et al53 analyzed

BRFSS data, which included 31,059 Black and White

adults. Similar to the findings from NHIS, the authors

found that Black participants had a 37% higher prevalence

of self-reported insufficient sleep (<7 hours) in comparison

to Whites.53 This estimate is much smaller than observed in

the largest comprehensive study of objectively-measured

sleep among Black adults, the JHS sleep study. Johnson

et al54 reported that Black adults in the JHS sleep study had

a 61.5% prevalence of actigraphy-measured short sleep

duration (<7 hours).54 However, the BRFSS sample is a

representative sample across the US, and the JHS sleep

study is conducted among Black adults in Jackson,

Mississippi who have a high prevalence of chronic condi-

tions including hypertension and have higher levels of

educational attainment than the general Black population.54

There are a few studies that have found no evidence of

sleep disparities between Black and White adults.27 For

example, among a sample of Black and White adults,

there was no racial difference in sleep duration when these

groups lived in similar residential environments; however,

Black participants reported shorter sleep durations with

increasing inflammation levels and White participants

were more likely than Blacks to report shorter sleep with

increasing stress and education levels.27 The lack of a

Black/White sleep disparity when residing in similar envir-

onments is supported by evidence from NHIS, where

Johnson et al55 reported no significant differences in sleep

duration among Black and White men residing in trailers or

mobile homes.55 Indeed, Black adults who lived in higher

SES environments (homes or apartments) had a lower pre-

valence of sleep difficulties and were more likely to report

waking feeling rested compared to White adults.55 Black

women in lower SES environments (mobile home or trailer)

had a lower prevalence of sleep difficulties than White

women.55 The prior estimates were adjusted for demo-

graphics, SES, self-reported health status and region of

residence. Similar findings were reported by Gaston et al56

who showed no difference in sleep duration among Black

and White government-assisted renters (or public housing

residents), which can serve as a proxy for low SES.56 The

sleep disparities observed among higher SES groups are

likely attributable to wealth disparities.

The findings regarding disparities in insomnia (eg, dif-

ficulty initiating or maintaining sleep, and early morning

awakening) between Black and White adults are largely

inconsistent. In the MESA study, Black adults reported

insomnia more than White adults.22 Among participants of

a community-based study in NewYork,White women had a

higher prevalence of insomnia symptoms than Black

women.57 In that study, insomnia complaints were defined

as any report of either difficulty initiating sleep, maintaining

sleep or early morning awakening. The authors suggest that

the ethnicity-insomnia relationship is dependent on the

degree of coping, but to our knowledge, there are no studies

on coping as a protective factor for insomnia symptoms

among Black adults. Given the above, it is also logical to

speculate that these differences are related to measurement

factors (see section on Cognitive Behavioral Therapy for

Insomnia [CBT-I]).

Similar to other racial/ethnic groups, Blacks are a het-

erogeneous group, and it is important to investigate within-

group ethnic differences in sleep, which are underexplored.

The few studies that have studied within-group ethnic dif-

ferences in sleep, found differences in the sleep of US born

Blacks vs non-US born Blacks.41,58 Jackson et al58 reported

that US and non-US-born Blacks in the NHIS (2004–2011)

had a generally higher prevalence of self-reported short

sleep (<7 hours) compared to other racial/ethnic groups.

The authors also found that short sleep was highest among

non-US-born Blacks not US-born Blacks.58 However, Jean

Louis et al41 found that Caribbean Americans reported

fewer sleep complaints than US-born African

Americans.41 Although there are within-group ethnic differ-

ences in sleep, more research is needed to understand the

sleep of the different subgroups of Blacks.

In addition to racial/ethnic disparities in sleep, there are

also race-sex disparities in sleep. Researchers from

CARDIA, reported race-sex disparities in sleep, such that

Black men – the group with the lowest sleep duration –

slept on average 82 minutes less per night than White

women the group with the highest sleep duration, mea-

sured by actigraphy.31 A within-group analysis of Black

adults, using data from the JHS found that Black men had

a shorter average sleep duration but rated their sleep qual-

ity higher than Black women.52 Of note, emerging

research suggests race-sex and sexual-orientation dispari-

ties in sleep duration. Using data from the NHIS, Trinh

et al59 found that Black sexual minority women had a 52%

higher prevalence of short sleep duration (<7 hours of

sleep) compared to White heterosexual women after
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adjustment for demographics, SES, region, self-rated

health, marital status, and immigrant status.59 There was

no evidence of a disparity in the prevalence of short sleep

duration between Black sexual minority men and hetero-

sexual White men. Further research is needed to under-

stand race and sexual-orientation disparities in sleep.

Sleep of Hispanic/Latino adults
Like Asian and Black racial/ethnic groups, Hispanics/

Latinos are a heterogenous group, which is important to

note because many studies include a general “Hispanic or

Latino” racial/ethnic category without specifying the coun-

try of origin or heritage, providing disaggregated esti-

mates. While most studies provide data on Latino-White,

or Mexican-White between-group differences in sleep

health dimensions, the proportion of studies on Latina/o

within-group differences in sleep health outnumber those

for the other racial/ethnic groups included in this review.

Using data from MESA, Chen et al22 found that

Hispanics, in the aggregate, had 2–3 fold higher odds of

actigraphy-measured short sleep duration (<6 hours) com-

pared to non-Hispanic Whites in models adjusted for age,

sex, and study site.22 This association was not observed

when a short sleep duration category of 6–7 hours was

used and compared to 7–8 hours. The odds for short sleep

duration (<6 hours) were strongest among Hispanics who

were younger, namely 54–64 years of age compared to their

White and older aged counterparts.22 Importantly, Chen

et al22 2015 did not find statistically significant differences

in total sleep time between Hispanics and Whites. In con-

trast, using data from CASS, Carnethon et al,26 2016 found

that Hispanics slept, on average, 35.7 minutes less than non-

Hispanic Whites (based on actigraphy).26

Findings on Hispanic/Latino-White disparities in self-

reported sleep duration are mixed and dependent on the

specific Hispanic/Latino ethnic heritage group included in

the sample. Specifically, while some studies have found that

Other Hispanic/Latinos (those with non-Mexican ethnicity)

had a 24–63% higher odds of self-reported shorter sleep

duration (≤6 hours) compared to Whites,32,37,43 other stu-

dies did not document disparities in self-reported short

sleep duration or mean total sleep duration between

Mexican and Whites.32,43,60 Of note, when sleep duration

included a very short sleep category (≤5 hours), Mexicans

reported nearly a 3-fold increase in the odds of very short

sleep compared toWhites.37 Much less work has focused on

understanding Hispanic/Latino−White between-group dif-

ferences in long sleep duration. Importantly, Chen et al22

found that in the aggregate, there were no statistically sig-

nificant differences between Hispanics/Latinos and Whites

in long sleep ≥8 hours measured using actigraphy.22

However, studies of self-reported long sleep have found

both higher odds of self-reported long sleep (≥8 or 9

hours),32,43 and reduced odds of long sleep for Mexican

Americans (and not Other Hispanics) compared to

Whites.37

Overall, most studies did not find statistically significant

Hispanic/Latino-White disparities on actigraphic indicators

of sleep efficiency, and sleep continuity (eg, wake after sleep

onset, sleep fragmentation) or self-reported sleepiness.22,26,60

For example, using PSG-based measures of sleep from the

Sleep Heart Health Study, Redline et al61 found that

Hispanic/Latinos did not significantly differ from Whites

on indicators of sleep architecture, namely the proportion of

stage 1, stage 2, stages 3–4, and sleep efficiency.61 Similarly,

several studies did not find consistent statistically significant

Hispanic/Latino-White between-group differences in subjec-

tively-assessed sleep quality or insomnia symptoms, particu-

larly after adjustment for sociodemographics and health risk

behaviors.22,26,29,44 However, important disparities in sleep

quality by interactions between race/ethnicity and age as well

as race/ethnicity and SES have emerged. For example, Chen

et al22 found evidence of greater odds of poor sleep quality

only among Latinos aged 75–93 years of age compared to

their ethnic and age counterparts; this was not observed for

the other age groups.22 Patel et al44 also found that only

Latinos below the poverty line (and not those above) had

2.57 higher odds of poor sleep quality when compared to

Whites above the poverty line, though this associationwas no

longer statistically significant after further adjustment for

sociodemographics and health risk behaviors.44

Data from the largest probability-based study of Latino

health, the Hispanic Community Health Study/Study of

Latinos (HCHS/SOL), and the HCHS/SOL Sueño Ancillary

study support differences in every dimension of sleep health

by Hispanic/Latino ancestry or heritage group.62 Overall, those

with Puerto Rican ancestry appear to have worse overall sleep

health compared to those with Mexican ancestry. Specifically,

Patel et al63 found that those with Puerto Rican and Other or

Mixed Latino ancestry had 63–107% higher odds of self-

reported short sleep duration (<7 hours) compared to those

with Mexican ancestry.63 Puerto Rican and South Americans

also had the highest prevalence of excessive daytime sleepiness

at 20.6% and 22.9%, respectively.63 Relatedly, compared to

those with Mexican heritage, those with Puerto Rican, Central

American, andSouthAmericanheritage had, on average, 12, 13,
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and 19 minutes shorter sleep durations based on actigraphy,

respectively, even in models adjusted for demographics, beha-

vioral, clinical, and SES factors.62 Moreover, Dudley et al62

found that those with Puerto Rican heritage had 3.4% greater

actigraphy-measuredmean sleep fragmentation index, 2.0% less

sleep efficiency, and lower inter-daily consistency scores than

those of Mexican heritage in adjusted models.62 To our knowl-

edgeonlyDudley et al62 examinedwithinLatinogroupvariation

in sleep timing on actigraphy, finding that the sleepmidpoint for

those with Puerto Rican heritage in Chicago was 29 minutes

later than those of Mexican Heritage and 35 minutes later than

those of Central American heritage in Chicago inmultivariable-

adjusted models.62

Study findings on the non-US-born vs US-born differ-

ences in sleep duration among Latinos are consistent and

suggestive of an immigrant health advantage. Specifically,

in a seminal article, Seicean et al,64 found that Mexican

immigrants had 30% lower odds of short habitual sleep (<7

hours) than US-bornWhites or US-bornMexican Americans

in models controlling for demographics, health risk beha-

viors, SES, and depressive symptoms.64 Similarly, using

NHIS data, Hale et al65 found that 20% of Mexican immi-

grants residing in the US had self-reported short sleep dura-

tion (<6.5 hours sleep/night) compared to 25.9% of US-born

Mexicans. However, these differences were no longer statis-

tically significant after further adjustment for health risk

behaviors.65 Nativity status was not statistically related to

short sleep duration (<7 hours) in HCHS/SOL; however,

non-US-born status or immigrant status regardless of dura-

tion in US resulted in 22−29% lower odds of long-sleep (>9

hours) compared to US-born Hispanic/Latino counterparts.63

Study findings on nativity status differences in self-

reported sleep quality among Hispanics/Latinos have

been mixed. Hale et al28 found no statistically significant

differences between Hispanic immigrants and their US-

born counterparts in insomnia-based sleep complaints in

the SWAN study. However, higher levels of linguistic

acculturation (ie, increased English proficiency) in

SWAN was associated with a 9% increase in sleep com-

plaints among Hispanic women in race/ethnicity stratified

analyses.28 Similarly, Mexican immigrants had 60–70%

reduced odds of mild/moderate-to-severe insomnia symp-

toms compared to US-born Whites and US-born Mexican

Americans.64

The interactions between race/ethnicity and sex onHispanic/

Latino sleep have been disproportionately understudied. Using

data fromNHANES, Seicean et al64 2011 found evidence of an

immigrant health advantage in sleep duration for Mexican

immigrant males and not females.64 Specifically, Mexican

immigrant males had 40% lower odds of short habitual sleep

(<7 hours) than US-born Whites or US-born Mexican

Americans in models controlling for demographics, health risk

behaviors, SES, and depressive symptoms.64 In contrast, in the

same analysis, Seicean et al64 2011 found that Mexican immi-

grant males and females had 50–80% reduced odds of mild/

moderate-to-severe insomnia symptoms compared to US-born

Whites and US-bornMexican Americans in adjusted models.64

Additional sex-stratified analyses of theMexican sample did not

find evidence of an immigrant sleep health advantage after a

final adjustment for language use at home.64 Jackson et al58 also

examined race-sex disparities in the prevalence of short sleep

duration by occupational class among Hispanics/Latinos and

Whites.58 Similar to the results observed among Blacks,

among the US-born, the prevalence of short sleep duration

increased with increasing occupational class, with the highest

prevalence observed among US-born Hispanics/Latinos work-

ing in professional management, followed by support services,

and laborers compared to their US-born White counterparts in

models adjusted for sociodemographics, SES, and health con-

ditions. The sex-stratified analyses suggest that among the US-

born, this work-sleep pattern is driven by US-born Hispanic/

Latino women and not men. However, the Hispanic/Latino-

White disparities in the work-sleep pattern was less consistent

among the non-US born sample. Importantly, in one of the first

studies to document race-sex and sexual-orientation disparities

in sleep duration, Trinh et al found that Hispanic/Latina women

sexual minorities and Hispanic/Latino men sexual minorities

had 33–51% increased prevalence ratio of short sleep duration

(<7 hours of sleep) compared to non-Hispanic/Latino White

heterosexuals in models adjusted for demographics, SES,

region, self-rated health, marital status, and immigrant status.59

Sleep of Native Hawaiian and Pacific
Islander adults
As previously described, there is limited research on the

sleep of racial/ethnic minorities, and the sleep of Native

Hawaiians and Pacific Islanders (NHPI) is even more

understudied. Researchers who have included NHPI’s in

their sleep-related studies, often have too small of a sam-

ple size to make robust/stable comparisons. For example, a

study by Hicken et al29 included an “Hispanic other” race

category (eg, American Indians, Asians, and Pacific

Islanders), which accounted for 4% of the study’s 3,094

participants. Therefore, the sample size precluded the

authors ability to provide firm conclusions, in addition to
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the inclusion of multiple races and ethnicities into this one

category making the interpretation/usefulness of results

difficult.29

However, a limited number of studies have provided

insight on the sleep of NHPIs. Using data from the NHPI

NHIS’ ancillary study specific to NHPIs, researchers

found a high prevalence (40%) of self-reported short (<7

hours) sleep duration and a low prevalence (4%) of long

(>9 hours) sleep duration.66 In this study, 47.5% also

reported trouble falling or staying asleep in the last week

and 16.7% reported never waking up feeling well rested.66

A separate study using data from the 2009 Hawaii BRFSS,

researchers reported that the prevalence of insufficient

sleep was highest among Native Hawaiians compared to

other racial/ethnic groups in the state.67 More studies are

needed to provide additional insight (eg, potential sex

differences, determinants of poor sleep) into the sleep of

this particular population.

Measurement challenges for sleep
duration and its potential impact on
sleep disparities research
One of the major methodological challenges in the field of

sleep health concerns the measurement of sleep duration.

Although self-reported sleep duration is most commonly

used in epidemiological studies and is used to infer popu-

lation differences or disparities in sleep, a few prior

research studies have determined the level of agreement

between self-reported and objectively-measured sleep

duration. Previous concordance studies were conducted

mainly among White adults and generally found moderate

correlations ranging from 0.31 to 0.47.69–71 Racial and

ethnic differences in measurement error for self-reported

compared to actigraphy- or PSG-measured sleep duration

were investigated in several population-based epidemiolo-

gical studies, including CARDIA and recently the MESA

as well as the HCHS/SOL sleep ancillary studies.

Among 647 CARDIA study participants with a mean

age of 42.9±3.6 years for which 58% were women and

44% Black, there was a correlation of 0.45 (0.26 for

Blacks; 0.54 Whites) and a mean difference of 1.2 hours

between actigraphy-measured sleep duration and sleep

duration measured using the question “How many hours

of sleep do you usually get at night (or when you usually

sleep)?”.31 In HCHS/SOL Sueño ancillary study, there was

a 1 hour and 12 minute difference between actigraphy and

self-report, and a correlation of 0.43 among 2,086

Hispanics/Latinos with a mean age of 47.1±11.5 years.

The self-reported data were based on bed and wake

times.72 Using MESA data, Jackson et al30 found that

self-reported sleep duration, as also estimated by the dif-

ference between bed and wake times on weekdays (or

work/school days), only moderately correlated [ρ =0.38

overall, with correlations significantly lower only among

Blacks compared with Whites (ρ =0.45 for Whites, ρ
=0.28 Blacks, ρ =0.38 Hispanics/Latinos, and ρ =0.35

Chinese)] with multi-day actigraphy-measured assess-

ments. Actigraphy-measured sleep explained only 14% of

the variance in self-reported sleep duration.30 Self-reported

sleep correlated even less to sleep measured by single

night PSG (ρ =0.20). Furthermore, self-reported sleep

duration overestimated sleep duration by an average of

64 minutes in comparison to actigraphy-measured total

sleep time, 49 minutes for 5-day actigraphy-measured

time in bed, and 64 minutes for sleep time based on

PSG. Sleep duration was overestimated by all racial/ethnic

groups when comparing self-report to both wrist actigra-

phy and PSG, and there was only slight-to-fair agreement

(based on κ statistics) across all comparisons. Among PSG

and questionnaire comparisons, racial differences in sys-

tematic bias for sleep duration were observed such that

Whites were more likely to overestimate their sleep dura-

tion compared to Blacks and Chinese participants.

However, Whites had significantly higher correlations for

subjectively- and objectively-measured sleep duration in

addition to better calibration (for some measures) com-

pared with Blacks, which suggests greater potential for

random misclassification of sleep in Blacks compared

with Whites. Furthermore, the rarely investigated compar-

ison between actigraphy and PSG revealed that data from

self-report corresponded only weakly to PSG-measured

sleep duration. This finding underscores the need to cau-

tiously extrapolate findings from studies using certain

measurement instruments and applying them to other stu-

dies with different instruments. Another recent study

investigated agreement between in-home PSG over 2

nights, wrist actigraphy over 9 days, and prospective

sleep diaries among Black, White, and Asian participants

(N=223) who were of middle-to-older age. Sleep duration

estimates significantly differed across all measures, and

PSG was less concordant with prospective diary estimates

among Blacks.73

Potential modifiers of the relationship between subjec-

tive and objective sleep duration investigated across studies

include sociodemographic (eg, age, sex, race/ethnicity,
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educational attainment, household income, primary lan-

guage spoken), health (eg, obesity, depression, self-rated

health) and sleep (eg, insomnia, sleep apnea, sleepiness,

sleep efficiency, sleep variability) characteristics. Based

on CARDIA data, Lauderdale et al31 found that bias was

closer to 0 for participants who were Black, obese, had high

depression scores, high risk for sleep apnea which made the

greatest difference in measurement error, high levels of

sleepiness, and among participants with high sleep

efficiency.31 According to MESA data, Jackson et al30

found no significant differences in measurement error for

insomnia, depression, or educational attainment for each

racial/ethnic group.30 Participants who spoke Chinese vs.

English as the primary language overestimated their sleep

time. This finding, as well as data from the Sueño study

published by Cespedes et al,72 suggests there is a potential

influence of culture or language on self-reported sleep dura-

tion. Matthews et al72 also found that hostility, depressive

symptoms, and poor health perceptions influenced the mag-

nitude of concordance.73

Ultimately, the main findings, which were largely consis-

tent across studies, inform future health disparities studies

seeking to determine the impact of sleep among various

racial/ethnic groups. There may be an overestimation of

racial differences in sleep duration based on self-reported

data if Whites overestimate more than Blacks, and misclas-

sification among racial/ethnic minorities may lead to the

underestimation of racial disparities in the true association

of health outcomes. Future research should both determine

the necessity of including objective measures of sleep and

evaluate the psychometric properties of various widely-used

sleep instruments across racial/ethnic groups as self-reported

sleep (eg, getting the sleep needed to feel your best) may

remain important independent of objective measures.

Agreement studies for other sleep measures beyond sleep

duration and methodologies like sleep diaries should also be

investigated among diverse populations. A recent study

investigating agreement between the consensus sleep diary

and a wrist-worn device Fitbit Alta among 10 healthy young

adults found significant differences in recording sleep and,

nonetheless, concluded that the devices could be inter-

changeably used with the exception of when recording

wakes during the night.74 Of note, there are likely measure-

ment error differences across diaries, characteristics like

race/ethnicity and disorders like insomnia for which actigra-

phy is not recommended may modify the level of agreement,

and the Fitbit Alta algorithms are proprietary. Ultimately,

more research is warranted.

Determinants and consequences of
sleep health disparities
Racial/ethnic minorities are more likely to experience social

disadvantage due to historical and contemporary forms of

race-based institutional and interpersonal discriminatory poli-

cies and practices. Such practices likely manifest into health

disparities because of disadvantaged groups having less access

to health promoting goods and services and greater exposure

to health-damaging physical and social environments. More

specific to sleep health disparities, there is evidence (albeit

limited) that suggests psychosocial stressors, neighborhood

context (physical and social), urban/inner city living, SES,

access to and utilization of health care, and acculturation

contribute to poor sleep health among racial/ethnic minorities

as well as to racial/ethnic disparities in a host of health

outcomes.18,28,65,75–81 Indeed, in race-stratified models, the

associations between the neighborhood environment and

short sleep (eg, <7 hours) are evident among only Black

adults,78,80 illustrating the importance of the environment to

sleep in this population. The aforementioned social and envir-

onmental factors also independently influence health out-

comes. Sleep may modify or mediate these associations and

may, therefore, be a point of intervention to improve/maintain

health and address health disparities.9

Some of the general sleep health disparities observed

may be partially due to time in bed and difficulty falling or

staying asleep. The latter is related to insomnia-related

symptoms, which are understudied among racial/ethnic

minorities. It is likely that certain stressors are more

strongly associated with increased insomnia-related symp-

toms. For example, Hicken et al29 suggested that racism-

related vigilance – the anticipation of experiencing racism

– may be a unique source of chronic stress that contributes

to the higher prevalence of sleep difficulty among

Blacks.29 Similarly, in related work with Hispanics/

Latinos, Alcantara et al80 2019 found that acculturation

stress – the distress associated with integrating and adapt-

ing to the US mainland culture – was a unique contributor

to insomnia symptoms beyond chronic stress, sociodemo-

graphic factors, and health risk behaviors.81 However, as

previously discussed, self-reported sleep difficulties are

often underreported among racial/ethnic minorities. A

study conducted by Jean Louis et al41 reported that Black

and Caribbean Americans were less likely to report sleep

difficulties, despite having more measurable sleep

difficulties.41 The authors suggest that Blacks may under-

report sleep complaints, which may result from
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perceptions regarding the undertone of how questions are

phrased as judgmental (eg, complaints).18 Regarding the

health consequences of these potential upstream determi-

nants, emerging data identifies suboptimal sleep as a

potential link between race and poor health outcomes,

such as CVD. In a study using data from a US-based

cohort study, the authors demonstrated that sleep duration

accounted for the racial differences in cardiometabolic

risk.11 Identifying the fundamental causes or determinants

of poor sleep among racial/ethnic minority groups may

reveal upstream intervention targets that could help reduce

health disparities.

Approaches to mitigate sleep
disparities
In addition to the importance of documenting disparities in

sleep health dimensions, it is important to document the

extent to which existing behavioral sleep interventions are

generalizable to racial/ethnic minorities along with what

approaches (if any) have been implemented in racial/eth-

nic minority communities. In this next section, we briefly

review the major evidence-based behavioral health sleep

interventions conducted, to date, and their implications for

racial/ethnic minority populations discussed in this review.

Of note, the vast majority of the interventions below

address proximal (eg, individual factors) rather than distal

or upstream factors (eg, institutional polices). Thus,

described below are non-exhaustive proximal interven-

tions that do not necessarily address the root causes (eg,

social and environmental determinants caused by discri-

minatory practices and policies) of sleep disparities, but

may help mitigate the commonly observed disparities.

Cognitive behavioral therapy for
insomnia (CBT-I)
The most common behavioral intervention for insomnia is

Cognitive Behavioral Therapy for Insomnia (CBT-I). CBT-I

is a multicomponent treatment package that includes sleep

restriction, sleep hygiene education, cognitive restructuring,

stimulus control, and relaxation techniques.82 Several well-

designed meta-analyses have been conducted to establish the

efficacy of CBT-I and have found that it reduces sleep latency,

reduces wake after sleep onset, increases sleep quality, and

reduces insomnia symptoms based on the Insomnia Severity

Index.83,84 Indeed, the American College of Physicians and

the American Academy of SleepMedicine recommend CBT-I

as first-line therapy.85 Moreover, CBT-I improves the

prognosis for co-morbid conditions including depression,86

anxiety,87 pain,87 post-traumatic stress disorder,87,88 and breast

cancer.88 However, the criteria for inclusion in CBT-I trials are

overly rigid89 because as many as 50% of adults experience

insomnia symptoms90 but may not meet the Diagnostic and

Statistical Manual V criteria for chronic insomnia disorder,

which includes symptoms for at least 3 months and daytime

distress or impairment.91 Therefore, a large segment of the

population may not receive treatment. For racial/ethnic min-

ority populations, this is especially important because some

studies (as previously described) suggest that depending on the

criteria used, racial/ethnic minorities may experience greater

sleep disturbance than their White counterparts. Also impor-

tant, endorsement of sleep disturbance or traditional insomnia

questions, may depend on questionnaire wording. For exam-

ple, Grandner et al91 found that Black adults did not report

differences in “difficulty falling asleep” when compared to

their White counterparts.92 However, when asked about the

amount of time it takes to fall asleep, Blacks reported a longer

time (indicative of longer sleep latency) than Whites.92 In

other words, epidemiologic studies may underestimate this

particular insomnia symptom in minorities. Additionally,

there is an unsettled issue of generalizability with respect to

CBT-I, because the majority of CBT-I trials were conducted

among primarily White highly-educated females.93 As impor-

tant, of those trials that report enrollment of racial/ethnic

minorities, the sample sizes are often too small for any mean-

ingful analyses to be conducted explicitly among these popu-

lations. As a result, we are limited in our understanding of the

effectiveness of CBT-I among racial/ethnic groups. On the

other hand, borrowing from CBT interventions more broadly

than its use for treating insomnia, which are well-characterized

therapeutic treatments, it has been argued that culturally-

adapting CBT for racial/ethnic minority populations and

underserved populations is necessary. For example, although

the evidence is sparse, culturally adapted CBT to address

mental health issues, including depression and anxiety, and

smoking has produced positive results.94 These might include

both surface-level and deep-level adaptations such as the

incorporation of linguistic strategies, using real life individuals

or role models that reflect the target community for content

delivery, or incorporating cultural values into the treatment

content.95 Surprisingly, to the best of our knowledge, we know

of no CBT-I culturally adapted interventions in the US.

Sleep hygiene
When other sleep disorders are ruled out (ie Chronic

Insomnia Disorder, Sleep Disordered Breathing), sleep
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hygiene education may be effective to address insufficient

sleep duration (eg, sleeping too little). Notably, one factor

related to insufficient sleep among racial/ethnic minority

populations is limited sleep hygiene awareness and

practices.96 Similarly, rigidly held beliefs about sleep can

also contribute to poor sleep quality. In a study using the

dysfunctional beliefs about sleep scale (DBAS-16) short

form,97 the mean score reported was 4.27, (scores on the

DBAS-16 range from 0 to 16 with higher scores indicating

unrealistic beliefs about sleep).98 This is important

because, in a study conducted by Grandner et al, Black

women endorsed practices that have been shown to

exacerbate sleep difficulties including “stay in bed and…

read…and watch television” as well as “drink alcohol”.99

Although sleep hygiene is not recommended as a standa-

lone intervention,100 these studies suggest that a sleep

hygiene education intervention could improve sleep qual-

ity among racial/ethnic minorities without a sleep disorder.

Additional research would be necessary to test an inter-

vention of sleep hygiene and demonstrate whether cultu-

rally tailoring sleep hygiene education would be beneficial,

which has been shown in other studies.94,101

Other approaches
Other types of behavioral health treatments to address

sleep disturbance could include complementary and alter-

native approaches. In 2012, the NHIS reported 33.2% of

adults used some type of complementary and alternative

approach to improving well-being with yoga being the

most widely used (80%).102 Yoga has been found to

reduce oxidative stress,103,104 and improve psychological

well-being,105 and sleep.105,106 Mindfulness is another

type of complementary and alternative treatment that

encourages the individual to be present in the moment,

purposeful, and non-judgmental.107 Mindfulness Based

Stress Reduction (MBSR) is the most common form of

mindfulness used in the US.108 It includes yoga and deep

breathing. MBSR therapy has garnered substantial interest

in recent years and has shown promising results in improv-

ing sleep quality. One meta-analysis reported increased

sleep efficiency and decreased wake after sleep onset, but

it should be noted that most studies were among patients

with medical morbidity.108 It appears that these comple-

mentary approaches would be a feasible and an affordable

option for sleep problems amongst racial/ethnic minority

populations.

A particularly important question is to what extent do

these interventions need to be culturally adapted to be

effective for racial/ethnic minority populations. As important,

is whether or not there should be comparative studies of

culturally adapted interventions vs standard interventions.

While culturally adapting interventions is a time-intensive

process, using data from previous trials to explore differences

in treatment for minorities and non-minorities while control-

ling for important factors such as SES, education, relationship

status in the meanwhile, will be essential for determining how

minorities fare with respect to established treatment guide-

lines. There is at least one meta-analysis of cultural adapta-

tions of psychological interventions which found a large

(g =0.67, p<0.001) overall effect size for adapted psychologi-

cal interventions compared to no intervention or other inter-

ventions, and a medium effect size (g =0.52) for the adapted

versus unadapted version of the same intervention.109

Notably, none of the adapted psychological interventions tar-

geted sleep health. Ultimately, more studies are needed to

understand the effectiveness of culturally adapted sleep health

interventions.

Public health and policy implications
From a public health perspective, the importance of adding

sleep objectives to Healthy People 2020, the nation’s public

health agenda, is an important milestone. Healthy People

provides a 10-year framework for health promotion and

disease prevention. Moreover, such objectives encourage

community-based and health-related organizations and fed-

eral agencies to direct funds towards achieving these goals.

Lamentably, the mid-year review for meeting sleep objec-

tives includes minimum change. At present, 67.6% of adults

report sufficient sleep, which is lower than the target of

70.8% for 2020.110 Strengthening the surveillance of the

population’s sleep duration at local and national levels

could increase the level of awareness about sleep health.

Screening for sleep disorders is perhaps the most important

policy implication for sleep disorders, especially in primary-

care settings. It has been reported that as many as 75% of

patients presenting in a non-sleep health care facility report

sleep complaints.111 As is likely, there will be individuals

who will be screened for sleep disorders that have, for

instance, undiagnosed and therefore untreated sleep apnea.

Importantly, one study found that in an urban hospital,

patients who were screened for sleep apnea were more

obese and had a higher apnea hypopnea index, indicating

severe sleep apnea.112 Of note, racial/ethnic minorities have a

high rate of undiagnosed and therefore untreated sleep

apnea.22,54 Absent from the literature is the use of commu-

nity-based principles in improving screening or treatment for
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sleep disorders. Principles of community-based approaches

have a rich history in improving the uptake and adherence to

important medical guidelines,113,114 and only when these

trials are completed,109 will we be able to better assess to

what extent can community-based approaches impact sleep

health. Given that planning for Healthy People 2030 is under-

way, now more than ever, is it crucial to include these

objectives with a particular focus on racial/ethnic minorities

and from a social determinants of health perspective.

Conclusion
In conclusion, we reviewed the current state of the scientific

evidence and identified important scientific gaps in the litera-

ture on the sleep of racial/ethnic minority groups. We found

that the most consistent racial/ethnic disparities exist for sleep

duration, which is likely attributable to sleep duration being the

most studied sleep health dimension, perhaps, due to its ease of

measurement. Across all the racial/ethnic minority groups

studied, we found the evidence to be more consistent for

short sleep duration, but less consistent findings were observed

with respect to long sleep duration. Furthermore, we included a

few studies thatwere focused onmeasures of sleep quality; but,

among those included, we found that racial/ethnic minorities

have theworst sleep quality.Although thereweremixed results

observed for measures of sleep quality; overall racial/ethnic

minority groups, particularly Blacks, were less likely than

Whites to report sleep complaints despite overall poorer sleep

based on objective measures of sleep. Importantly, we found

that sleep timing or circadian disruptions are disproportio-

nately understudied among racial/ethnic minorities.

Emerging evidence indicates that circadian disruptions, inde-

pendent of sleep, contribute to disparities in cardiovascular

outcomes;115 thus, more studies are warranted.

While few studies generally investigated within-ethnic

group disparities, there was substantial evidence of within-

ethnic group disparities in sleep health patterns among

Asians and Hispanics/Latinos, as well as some evidence of

important subgroup disparities among Black adults. Overall,

forHispanic/Latino adults, therewas evidence of an immigrant

health advantage for sleep duration and sleep quality (including

insomnia). There were consistent disparities in sleep patterns

by Latino heritage or ancestry, with evidence that those of

Puerto Rican heritage/ancestry experience worse sleep profiles

than those with Mexican ancestry. For Black adults the two

studies reviewed found mixed results regarding an immigrant

health advantage for sleep.

Equally important to advancing the field of sleep

science is the need to better differentiate between a sleep

health difference and a sleep health disparity in published

articles.12,18 While our review has attempted to highlight

racial/ethnic disparities in sleep health rather than differ-

ences, this distinction was often unclear in the literature.

Future work outlining how the Institute of Medicine defi-

nition of health disparities and the recent National Institute

on Minority Health and Health Disparities definition could

be applied to sleep health research is warranted.12,13 As

discussed in the introduction, a major trend and contribu-

tion of research on racial/ethnic minorities’ sleep health

has been the analysis of sleep patterns among intersecting

social identities related to age and ethnicity, gender and

ethnicity, SES and ethnicity, sexual orientation and ethni-

city, or nativity status and ethnicity. Of note, none of the

studied reviewed overtly applied an intersectionality fra-

mework at the design stage of the research process. Future

sleep health disparities research that tests intersecting

social identities should apply an intersectionality frame-

work at each stage of the research process, for example,

beginning with the generation of hypotheses, sampling,

operationalization, analysis, and interpretation of

findings.15–17 The application of an intersectionality

approach to the design, analysis, and interpretation of

research on sleep health disparities not only has the poten-

tial to uncover subpopulations among marginalized popu-

lations at greatest risk for poor sleep, but to examine how

these social identities are interconnected with institutional

power and contribute to the root causes of sleep dispari-

ties. This type of nuanced understanding may help in the

design of population-level and policy-level interventions

that address root causes of sleep disparities as well as

individual-level interventions that target sleep health for

racial/ethnic groups.

Ultimately, there are clearly racial/ethnic disparities in

sleep health that persist after adjustment for demographic,

behavioral, clinical, and SES factors. The literature is stron-

gest for sleep duration given it is the most studied dimension,

which supports the need to investigate other dimensions of

sleep health that may be evenmore directly linked in terms of

biological mechanisms to particular health outcomes. Based

on the evidence presented in this review, we offer the follow-

ing suggestions for future research related to racial/ethnic

disparities in sleep health: 1) conduct more within-group

studies to identify drivers of poor sleep as subgroups are

not monolithic; 2) refine measurement tools and our under-

standing of their utility to better and more comprehensively

assess all sleep health dimensions among large, diverse

populations; 3) investigate the contribution of sleep
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disparities to health disparities; 4) determine the potential

contributions of applying an intersectionality framework to

the study of sleep health; and 5) develop intervention strate-

gies to address poor sleep among racial/ethnic minorities.
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