
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



[ Sleep CHEST Reviews ]
Disparities in Sleep Health and Potential
Intervention Models

A Focused Review

Martha E. Billings, MD; Robyn T. Cohen, MD, MPH; Carol M. Baldwin, PhD; Dayna A. Johnson, PhD; Brian N. Palen, MD;

Sairam Parthasarathy, MD; Sanjay R. Patel, MD; Maureen Russell, PhD; Ignacio E. Tapia, MD;

Ariel A. Williamson, PhD, DBSM; and Sunil Sharma, MD, FCCP
ABBREVIATIONS: AHI = apne
apnea testing; PAP = positive
provider; SES = socioeconomi
AFFILIATIONS: From the Div
Sleep Medicine (M. E. Billings
School of Medicine, Seattle, W
Cohen), Boston Medical Cente
Boston, MA; Edson College of
Baldwin), Arizona State Un
Epidemiology (D. A. Johnson)
University, Atlanta, GA; the V
System (B. N. Palen), Seattle, W
Sciences (S. Parthasarathy), U
Center for Sleep and Cardiova
University of Pittsburgh Schoo
Arizona University, Institute

1232 CHEST Reviews
Disparities in sleep health are important but underrecognized contributors to health disparities.

Understanding the factors contributing to sleep heath disparities and developing effective in-

terventions are critical to improving all aspects of heath. Sleep heath disparities are impacted

by socioeconomic status, racism, discrimination, neighborhood segregation, geography, social

patterns, and access to health care as well as by cultural beliefs, necessitating a cultural

appropriateness component in any intervention devised for reducing sleep health disparities.

Pediatric sleep disparities require innovative and urgent intervention to establish a foundation

of lifelong healthy sleep. Tapping the vast potential of technology in improving sleep health

access may be an underutilized tool to reduce sleep heath disparities. Identifying, imple-

menting, replicating, and disseminating successful interventions to address sleep disparities

have the potential to reduce overall disparities in health and quality of life.
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Sleep disparities have been recognized as an
important contributor to disparities in
overall health in socially disadvantaged
groups.1 Not only understanding the causes
of sleep health disparities and their impact

on non-white and economically
disadvantaged populations, but also
identifying and testing potential solutions,
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and disseminating successful interventions
that may improve sleep health and overall
wellness, are critical.

The sleep state is highly sensitive to external
threats, because a sleeping individual is
vulnerable. Thus, the environment
surrounding the sleeping space affects sleep.
In this review, we evaluate sleep heath
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Figure 1 – Social-ecological factors contributing to
sleep disparities at multiple levels: the individual
level, the family level, and the broader neighbor-
hood and socio-cultural context. As represented by
the lateral blue arrows, factors at each level likely
interact over time to contribute to sleep disparities.
disparities through a socio-ecological lens, which starts
with the individual, to family and other direct
interpersonal relationships, broadening to neighborhood
and community influences, and public policy (Fig 1).
The socio-ecological model incorporates these multiple
levels, but it assumes that these levels interact with one
another, and that together they exert a cumulative
impact on health.2 Examining the multiple physical,
social, cultural, and environment factors through the
social-ecological lens allows us to understand sleep
disparities within a broader context.

We focus here on three main areas of sleep disparities:
(1) disparities in insufficient sleep and sleep quality; (2)
disparities in sleep apnea; and (3) disparities in pediatric
sleep. Healthy sleep can be defined as of an optimal
duration, high efficiency, fully restorative, well
synchronized in timing with one’s biological rhythms,
and highly regular in pattern over multiple days.3 In this
review, we focus on two domains of sleep health that
have been frequently examined in the extant literature:
sleep duration (total 24-hour sleep) and sleep quality
(subjective perception of sleep). We discuss potential
approaches to address sleep disparities within each topic
area, including gaps in knowledge/research potential
(Table 1). Disparities in other areas of sleep may exist,
including insomnia, restless leg syndrome, circadian
rhythm, and shift work disorders; but these are beyond
the scope of the current review.
chestjournal.org
Disparities in Sleep Duration and Sleep Quality
Epidemiological studies consistently document shorter
sleep duration, poorer quality, delayed onset, and more
fragmented sleep among those with low socioeconomic
status (SES) and among Black, Latinx, Asian, and
Indigenous nonwhite adults.4 Black adults in the United
States report consistently shorter sleep durations across
studies compared with white adults,5 and greater levels
of daytime sleepiness.6 Hispanic and low-SES
individuals additionally report shorter sleep durations.7

National Health and Nutrition Examination Survey
data demonstrate higher likelhood of short sleep in
nonwhite and low-SES participants.8 We attempt to
understand the socio-ecological factors contributing to
this observed difference in prevalence of sleep
insuffiency, delayed sleep, and poorer quality sleep by
race/ethnicity and SES.

Neighborhood and ecological features impact sleep, and
thus residential segregation by race and ethnicity can
contribute to sleep health disparities. Despite the Fair
Housing Act of 1968, residential areas in the United
States remain highly segregated. Nonwhite populations
reside disproportionally in disadvantaged
neighborhoods because of historical housing policies, so
called “redlining.”9 These neighborhoods often have
high rates of poverty, unemployment, and low rates of
home ownership and college education. Living in
disadvantaged neighborhoods (with composite low
1233
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TABLE 1 ] Potential Solutions for Addressing Sleep Health Disparities

Ecological Level Factor Contributing to Sleep Disparities Proposed Solutions

Individual and family
levels

Language and cultural barriers Language-based educational modules, culturally
appropriate materials

Lack of sleep-specific resources Provide beds and bedding, quiet, dark sleeping space
for institutionalized and homeless individuals

Beliefs about sleep and heath
Health literacy

Targeted sleep promotion education in clinics,
daycares, schools, lay press, social media

Mobile phone apps to promote healthy sleep

Perceived discrimination Integrated cultural appropriateness and
empowerment

Racism and bias Anti-racism education in medical training

Neighborhood and
broader sociocultural
factors

Proximity to green spaces
Light and noise
Neighborhood cohesion and safety

Improved urban planning
� Increased green spaces
� More recreational areas
� Promote walkability
� Reduce light, air, and noise pollution

Optimize neighborhood safety

Access to care: remote and rural
locations, transportation barriers

Home sleep apnea testing (HSAT), Auto-PAP therapy,
and remote PAP monitoring

Electronic prescribing
Telemedicine
� Broaden provider workforce to provide sleep care
� Provide direct care through teleconference and

videoconferencing
Integrated services within primary care practices,
including behavioral health

Proactive screening of high-risk patients

Segregation and redlining Revision of zoning laws and mortgage lending
practices

Access to care: insurance coverage
for sleep-related services

Advocacy (position statements, policy work)

Auto-PAP therapy ¼ auto-adjusting positive airway pressure therapy.
socioeconomic status measures) has been associated
with insomnia symptoms (difficulties in initiating or
maintaining sleep), and longer wake after sleep onset.10

Disparities in sleep may be even more severe in those
lacking secure and stable places to sleep, such as refugees
and homeless individuals, but few studies have examined
sleep in these populations. In a convenience sample of
homeless adults,11 sleep problems were highly prevalent
and associated with high levels of self-reported distress
related to living in urban areas.

Residential segregation also concentrates environmental
features that are deleterious to sleep health (eg,
inopportune light and noise, higher intra-urban heat,
and poorer air quality) in disadvantaged communities.
Neighborhood ambient features such as loud noises,
bright lights, caustic air quality, and radiant heat may
impair sleep. Bright street lights can contribute to
circadian phase delay and inhibit melatonin secretion.12
1234 CHEST Reviews
Exposure to air pollution has been associated with sleep
apnea; for example, in one study a 5-mg/m3 increase in
annual particulate matter exposure was associated with
60% greater odds of sleep apnea.13 Urban areas, in
historically “redlined” areas with dominant communities
of color, have higher surface temperatures than those
that are predominantly white with above-average
incomes, in more “leafy” neighborhoods with greater
tree canopy.14 Higher temperature and humidity
negatively affect sleep, with more wakefulness and less
rapid eye movement and slow wave sleep in those
exposed to humid heat.15 The environmental and social
features may modify sleep habits and contribute to
poorer sleep quality, more sleep fragmentation, and less
sleep opportunity. Those who reside in urban areas with
dense intersections and populations are more likely to
have shorter sleep duration.16 Historically disadvantaged
groups, such as Blacks, immigrants, and those in poverty
are more likely to live in neighborhoods with increased
[ 1 5 9 # 3 CHES T MA R C H 2 0 2 1 ]



crowding, noise, light, and air pollution,17 which likely
contributes to a greater burden of poor sleep health.1,10

Systemic racism has additional effects on sleep health
through the consequences of psychosocial trauma,
discrimination and micro-aggressions, and stereotype
threats on sleep.18 These experiences can serve as
external threats and impair the ability to be vulnerable in
sleep. Active discrimination against Hispanics at both a
structural level and at an individual, everyday level (so
called micro-aggressions) increase stress, which
adversely impacts sleep.19 Experiencing discrimination
has been associated with shorter sleep duration,
experienced much more often by Black women than
White women in the Sister study.20 Those experiencing
racism may have lower quality sleep because of greater
“racism-related” vigilance—an inability to set aside
worry and stress due to lifelong experiences with
discrimination. A survey study of 3,000 Chicago
residents found that racism-related vigilance mediated
the association of difficulty falling asleep or maintaining
sleep with Black race.21 Thus, these lived experiences of
oppression and racism may contribute to poorer sleep.

Resident perception of neighborhood safety and social
cohesion are also associated with sleep quality,22

possibly through similar effects on vigilance and external
threats. Individuals living in socially adverse
neighborhoods (eg, violent, low social cohesion) have
shorter sleep and lower quality sleep compared with
those living in cohesive, safe neighborhoods.22,23 Among
7,231 adults in the Health and Retirement study—a
National Institute of Aging-sponsored longitudinal
cohort study of adults older than age 50 intended to
examine multiple aspects of aging in the United States—
living in more disordered neighborhoods was associated
with more difficulty falling asleep and more periods of
being awake after going to sleep.24 Similarly, shorter
sleep duration was associated with lower rated
neighborhood trust and helping behavior among adults
living in Philadelphia area communities.25 Incarcerated
women reported poor sleep quality as measured by
Pittsburgh Sleep Quality Index related to both
perception of safety and the prison environment (noise,
light, and uncomfortable bunks).26 These differential
environments likely contribute to the reported lower
sleep quality and opportunity and overall sleep
disparities.

Beyond neighborhood factors, household and
employment factors likely contribute to sleep health
disparities. This may be related to shift work
chestjournal.org
requirements more common in nonwhite and low SES
employment.27 Both rotating and night shiftwork leads
to reduced sleep duration, reduced sleep efficiency,
mistimed rhythms, and irregular schedules.22,23,27

Greater acculturation has been associated with shorter
sleep duration, sleep fragmentation, and worse self-
reported sleep in the United States,28 although a recent
study suggests a more complex relationship of
acculturation to sleep parameters that varied by age,
generation, and SES.29

Potential Intervention Models

A few small trials have explored targeted behavioral
health interventions to improve sleep in individuals
living in low-income communities. One pilot study
examined implementing yoga and sleep hygiene
interventions to subjects residing in an affordable
housing community. The intervention group had
improved sleep duration (6.9 hours per night vs 5.4
hours per night, P < .01) and improvements in patient-
reported outcome measurement scores for sleep-related
impairment, sleep disturbance, and sleep hygiene
behaviors.30 Another explored qualitatively how to adapt
sleep hygiene education to be contextually appropriate,
factoring in chronic stress and trauma as well as adverse
sleeping environments.31 Sleep interventions require
attention to socio-contextual factors, perhaps more so
for those experiencing discrimination, racism, and
poverty. Innovative Spanish/English sleep education and
promotion training modules have been developed and
successfully pilot tested among health providers in the
United States, Mexico, and the US-Mexico border32;
these eliminate the contribution of language barriers to
sleep health. . Taken together, these pilot studies
demonstrate importance of linguistically, socially, and
culturally responsive sleep health interventions,
education, and promotion policies.

Implementing policies to eliminate segregation, diversify
neighborhoods, and improve the geographic features
may reduce sleep disparities. Urban design changes—
such as creating parks, planting trees, and cultivating
community gardens that improve neighborhood
physical environment—may yield benefits for sleep
through encouraging activity, enhancing neighborhood
connections, and reducing adverse noise, heat, and light.
Proximity to green space, natural water, and greater tree
canopy has been associated with better sleep.33 More
recreational areas and a better walking environment are
also associated with weight loss and greater physical
activity,34 which themselves are associated with
1235
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improved sleep quality, latency, and duration.35

Community gardens may foster social cohesion and
perceptions of safety while enhancing green space.36

These built and social environment neighborhood-level
interventions may improve sleep health and overall
health and wellness of their communities. Greater
neighborhood safety and social cohesion are associated
with longer sleep duration, decreased wake after sleep
onset, and greater reported sleep quality.37 Through
urban design, city planners may reduce sleep disparities
by enhancing green space, reducing crime, improving air
quality, building recreation facilities, and fostering
community in disadvantaged neighborhoods. Efforts to
reverse centuries of segregation and redlining may yield
more integrated neighborhoods with fewer sleep and
other health disparities.

Disparities in Sleep Apnea
OSA may be more prevalent in nonwhites but is also
more severe at the time of diagnosis.38,39 OSA is more
likely to be underdiagnosed in nonwhites. This is
demonstrated in the Hispanic Community Health
Study,40 in which 14% had apnea-hypopnea index
(AHI) $15 but only 1% clinical diagnosis, and the
Jackson Heart Study,41 in which 24% had AHI $15 but
only 5% had a physician diagnosis of OSA.

Black adults have also been shown to have low rates of
following through on referrals for sleep apnea
consultation (in one study this included 160/421 [38%]
patients), which may be explained in part by mistrust of
the medical system as well as competing burdens and life
stressors.42 Once initiated on therapy, African-
Americans and low SES groups have lower adherence
with treatment.43 The causes of this disparity are
unclear, but potential reasons include poorer sleep
health in general (shorter sleep duration,44 more
irregular patterns) that makes adherence more difficult
and reduced quality of interactions with the health
system because of implicit biases and medical mistrust.45

The high-prevalence and yet underrecognized aspects of
sleep apnea create a need for innovative models of care
that embrace new technologies and leverage the
realignment of traditional provider roles in an attempt
to mitigate sleep health disparities in nonwhite and low
SES populations.

Potential Interventions

Approaches aimed at improving access to sleep-related
health-care services for underserved populations with
geographic and functional barriers to care include
1236 CHEST Reviews
empowering nonsleep specialists with sleep medicine
knowledge, skill, and responsibility. Attention has been
drawn to studies showing feasibility of primary care
vs sleep specialist OSA management with comparable 6-
month positive airway pressure (PAP) adherence and
improvements in daytime sleepiness. In two randomized
controlled trials, undiagnosed OSA patients were
randomized to nurse or sleep specialist lead care, with
comparable outcomes for daytime symptoms and PAP
adherence.46,47 An underrecognized advantage of using
primary care providers or nurses to deliver sleep health
care is that there is a much higher proportion of
nonwhite care providers in these groups as compared
with sleep specialists. Concordant race provision of care
has been demonstrated to be associated with improved
communication.48 An alternative means to improve the
quality of interactions is through the use of peer buddies.
The use of peer buddies with OSA adherent on CPAP to
provide support and counseling has been shown to
increase CPAP adherence49; the recruitment of adherent
minority patients to help support other minority patients
may be a valuable tool. However, it is imperative that sleep
medicine training programs invest in resources to attract a
more diverse pool of sleep providers.

Screening in high-risk populations during
hospitalization may enable recognition of sleep disorders
that might otherwise not get referrals to a sleep center.39

This proactive screening in high-risk patients may
mitigate implicit bias in the recognition of sleep
disorders in nonwhites.

Accessibility to sleep apnea treatment has been
improved by advances in remote diagnosis and
treatment. By using home sleep apnea testing (HSAT),
auto-titration devices, telemedicine, and web-based
applications, OSA can be diagnosed without requiring a
trip to the sleep laboratory. In one crossover study of 75
urban African American adults who had both HSAT
and in-laboratory polysomnography, 82% preferred
HSAT over polysomnography because of being able to
“sleep in your own bed” and ease of use of the
monitoring device.50

Telemedicine is a promising approach using heath
informatics technology to address barriers to sleep
specialty care for underserved populations in remote
locations or with transportation challenges. Direct
patient care through telemedicine has been found to be
more cost effective than traditional consultation, which
can offset some of the technology costs for patients with
poor economic status or in rural locations.51 In addition
[ 1 5 9 # 3 CHES T MA R C H 2 0 2 1 ]



to direct patient care, successful examples of
telemedicine consultation between primary care
providers (PCPs) and subspecialists include the
Extension for Community Health Care Outcomes
(Project ECHO) framework. A pilot “telementorship”
Project ECHO-based program in sleep medicine was
developed and trialed for Veterans Affairs PCPs;
participants reported improved comfort in managing
sleep complaints.52 Because of these potential benefits,
the American Academy of Sleep Medicine has endorsed
sleep telemedicine as a means to improve health-care
access.53 The data collected by telemedicine can be
accessed to provide insight into the program, quality
assurance, and course correction to further optimize
sleep heath delivery and monitor outcomes.

Despite the future potential of health informatics
technology, pitfalls remain given the large “digital divide”
in terms of disparities in access to technology. Poverty,
language, health literacy barriers, time, and rurality limit
access to internet connectivity and may reduce access to
telehealth. However, because of the ongoing COVID 19
pandemic, telemedicine has been widely adopted and is
likely to continue to receive broad support and funding.
Disparities in Pediatric Sleep
Insufficient and poor-quality sleep is prevalent
throughout childhood and adolescence,54 with salient
racial, ethnic, and socioeconomic sleep disparities.55,56

Over half of youth obtain insufficient sleep for their age.54

However, similar to studies of adult populations, those of
African American or Latinx backgrounds are more likely
than their non-Latinx White peers to exhibit sleep
curtailment.57 Beyond these racial and ethnic sleep health
disparities, children living in lower-SES homes and
neighborhoods are also more likely to exhibit shortened
and poorer quality (less efficient) sleep compared with
children living in higher-SES settings.56 These disparities
can emerge within the first year of life, with young
children living in socioeconomically disadvantaged
neighborhoods showing more fragmented sleep.58 Race,
ethnicity, and SES are additionally associated with OSA.
African American children are more likely to have OSA
symptoms than non-Latinx White children and have
increased OSA severity when diagnosed.59 Children
living in lower-income neighborhoods are also more
likely to experience OSA.60

Research simultaneously examining the independent
associations of race, ethnicity, and SES to pediatric sleep
chestjournal.org
yields mixed results across sleep outcomes. A recent
review of 23 studies identifying racial and ethnic
disparities in child sleep health demonstrated that most
of these identified disparities persisted even after studies
adjusted for different SES indicators.55 Socio-
demographics associations are more mixed for pediatric
OSA. For example, in the Childhood
Adenotonsillectomy Trial trial, family income was
linked to significantly increased OSA severity (apnea/
hypopnea index [AHI]) in univariate analyses, but this
association was no longer significant after adjusting for
African American race and environmental tobacco
smoke exposure.61 Childhood Adenotonsillectomy Trial
data also demonstrate that including neighborhood-level
SES indicators (percentage of single female-headed
households and poverty rate) in analyses predicting AHI
attenuates the link between race and AHI by up to 55%,
whereas individual-level SES variables have no such
effect.60 Differences across studies in SES variables (eg,
individual vs neighborhood factors; subjective
vs objective poverty,56 and sleep parameters (eg,
subjective vs objective sleep quality or duration; AHI
vs subjective daytime sleepiness for OSA) may
contribute to inconsistent findings.

A number of socio-ecological factors at the child, family,
neighborhood, and broader socio-cultural levels likely
contribute to these observed sleep disparities and are
putative mechanisms linking race, ethnicity, SES, and
sleep outcomes (Fig 1). As previously discussed in
relation to adult sleep health disparities, historical
housing policies have resulted in a disproportionate
number of racial/ethnic minority families living in
poverty9 and, in turn, experiencing adverse
neighborhood-level factors that contribute to poor sleep.
For instance, increased exposure to allergens, air
pollution, and environmental tobacco smoke in African
American children living in poverty62 may contribute to
OSA disparities through increased upper airway
inflammation, higher rates of atopy, and asthma. Other
factors including aspects of the neighborhood physical
(green space; noise) and social (community violence
exposure; perceptions of safety; social cohesion)
environment have been linked to poor sleep quality and
insufficient sleep in children.10 Regarding family factors,
limited physical resources (ie, available sleep space, bed,
and bedding) and household crowding56,63 could lead to
poor sleep quality and shortened duration in lower-SES
youth. At a family level, psychosocial factors including
household chaos,64 parental health literacy,65 parenting
1
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practices,66 and parental mood,67 have also been
associated with pediatric sleep health. In addition, there
are salient factors at the child level that warrant further
study in the context of pediatric sleep disparities,
including child temperament and mental health
comorbidities,67 immigrant/refugee status and detention
history,68 and experiences of discrimination.69

Studies using qualitative methods have provided insights
into the ways in which different socio-ecological factors
may interact to create barriers to healthy sleep for youth
and their families of primarily lower-SES and nonwhite
backgrounds.70,71 Indeed, within a socio-ecological
framework, these different sociocultural, neighborhood,
family, and child factors likely interact over time to
impact child sleep outcomes. Additional research
designed to casually examine these putative social-
ecological factors and child sleep over time is necessary.
Socio-ecological factors beyond the neighborhood
environment are particularly understudied in the
context of racial, ethnic, and socioeconomic disparities
in pediatric OSA. This future work is necessary,
especially as research suggests that Black children are
less likely to experience improvement after OSA
treatment.72

Approaches to Addressing Pediatric Sleep
Disparities

Exacerbating sleep health disparities, nonwhite children
and those of lower SES may lack consistent access to
health-care services.73 Although more research is
needed, some studies have found differences by race in
practice patterns related to both general pediatric sleep
services74 and OSA diagnosis and treatment.75

Innovative methods to promote sleep health and
increase sleep problem identification and treatment are
necessary to help reduce these disparities. Sleep
problems including insufficient sleep and OSA are
under-identified in pediatric primary care, a point of
access for sleep health promotion, screening, and
treatment referral.76 Given the burden placed on
primary care physicians to address many health
domains in a short well child visit, addressing sleep via
other methods and providers is warranted.77 Integrating
behavioral health providers into primary care to address
sleep is a feasible yet underresearched option.76 Given
that implicit racial/ethnic bias in clinicians can impact
patient care,78 research on methods to improve pediatric
sleep disparities should also focus on clinician factors.

Some research suggests the value of addressing sleep in
home visiting programs79 and early childcare settings.80
1238 CHEST Reviews
School programs also may benefit pediatric sleep health,
although a recent school-based study showed no benefits
for racial/ethnic minority youth.81 Preliminary research
highlights the potential efficacy of targeting sleep in at-
risk youth in supportive housing82 or through bed
provision and sleep education programs for youth living
in poverty.63 Drawing on pediatric asthma research,73

home health-care workers and care coordination should
be investigated as a method to address sleep disparities
among underserved youth and families. Leveraging
mobile applications for sleep health and behavioral sleep
treatment also may reduce disparities in access to care,
but these applications may require additional tailoring to
be responsive to youth of different racial, ethnic, and
socioeconomic backgrounds.71 Overall, identifying
youth, family, and other stakeholder perceptions about
sleep health and treatments is critical for developing and
implementing acceptable and efficacious methods to
address pediatric sleep disparities.70,71

Conclusions
Sleep heath disparities disproportinately affect the same
populations who suffer overall heath disparities. They
are influenced by multiple factors, including
neighborhoods, home environment, race/ethnicity, SES,
immigration/refugee and incarceration status,
geographical access, and cultural beliefs about sleep (Fig
1). Despite being highly prevalent, sleep disorders are
disproportionatly underdiagnosed and undertreated in
nonwhite and low SES groups. There is a dearth of
education about sleep health, not only in the community
but also among health-care providers. Despite these
challenges, there are successful multidisciplinary models
to address sleep heath disparities including sleep
education, expanding access to sleep health services
through a variety of modalities (providing PCPs with
expertise in high-yield sleep medicine topics, training
allied servies to deliver behavioral sleep care, and
expanding telemedicine services), and improving
neighborhood built features to foster community and
healthy diet, and to encourage activity to improve sleep
health. Utilization of technology and bioinformatics to
increase the reach among rural/geographically remote/
inner city populations with limited transportation offers
particular promise to sustainably transform the sleep
disparity landscape.
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