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Despite improvement in US healthcare, racial and ethnic minorities have experienced health
disparities including sleep health disparities. This review followed the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses (PRISMA). We searched three electronic da-
tabases (PubMed, Embase, Web of Science) from the earliest available date to September 2023
using the keywords sleep inequity, gender, race, and socioeconomic status. Studies published in
languages other than English were excluded. Meta analysis, case reports, and editorials were
also excluded. Medical Subject Headings (MeSH) of the National Library of Medicine and Key-
words were used to search PubMed, Embase, and Web of Science. We also searched the refer-
ence lists of the selected articles. Using the search strategy, we identified 52 articles. After exclud-
ing 11 duplicate studies, we screened 41 articles. The studies not relevant to our search were
further excluded and we finally assessed 16 full-text articles. Twelve of the 16 studies were cross
sectional and 4 were prospective studies. Compared to Whites, increased prevalence of shorter
sleep duration was found among people of diverse racial background. Similarly, individuals
with lower socioeconomic status have been shown to have a disproportionate increase in insuf-
ficient sleep (1.62 times). Additionally, compared to White women, Black women were more
likely to report short sleep (37% vs. 27%) and were less likely to obtain the recommended amount
of sleep (52% vs. 64%). This review demonstrates disparities in sleep based on race/ethnicity as
well as the effect of gender and socioeconomic status on the quality of sleep.
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INTRODUCTION

Sleep is one of the vital health promoting behaviors [1] and serves many functions such
as a role in development, conserving energy, clearing brain waste, modulating immune re-
sponses, cognition, performance, vigilance, disease, and psychological state [2]. Appropri-
ate sleep requirements vary across the lifespan, and decline from childhood to adulthood
among healthy individuals [3]. Although the American Academy of Sleep Medicine and
Sleep Research Society recommend 7 or more [4,5] hours of sleep for adults, about a third
of US adults sleep less than the recommended amount [6].

Sleep disturbances and sleep deprivation are not only detrimental to population health,
but the economic health of society is also negatively impacted. A sleep duration of less than
6 hours has been shown to increase the risk of developing diabetes and impaired glucose
tolerance [7]. Poor sleep quality and short sleep duration have also been found to be inde-
pendently associated with the risk of developing coronary heart disease [8]. Moreover, both
short and long sleep durations have been linked with increased mortality. A meta-analysis
of prospective studies demonstrated that “short sleepers (<5-7 h per night) have a 12%
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greater risk, and long sleepers (>8 or 9 h per night) a 30% greater
risk of dying than those sleeping 7 to 8 hours per night” [9]. Sleep
disturbances have also been found among people with psychi-
atric disorders as well as those with cognitive impairment [10].
In addition to these negative health outcomes, chronic sleep loss
has serious consequences for performance and safety [6]. In-
sufficient sleep can impair cognitive performance, and increase
the risk of motor vehicle crashes, work-related accidents, indus-
trial and medical errors, and loss of work productivity [11].

The World Health Organization (WHO) defines “Health” as
a “state of complete physical, mental, and social well-being and
not merely the absence of disease” [12]. Consistent with this def-
inition of “Health,” “Sleep Health” is defined as not mere ab-
sence of sleep disorders but includes multiple domains of sleep
characteristics including duration, regularity, alertness, and sat-
isfaction [13].

Despite improvement in the United States (US) healthcare,
racial and ethnic minorities have experienced health disparities
[14]. The National Institutes on Minority Health and Health
Disparities (NIMHD) defines a health disparity as “health differ-
ence on the basis of one or more health outcomes that adverse-
ly affects a disadvantaged population.” Healthy People 2030 is a
collaborative initiative identifying public health priorities and
challenges for the US to improve health and well-being. Accord-
ing to the US Department of Health and Human Services, the
overarching goal of Healthy People 2030 is “to achieve health
equity by eliminating disparities and creating environments
that promote health and well-being of all [15]” Unfortunately,
health disparities including sleep disparities exist in the US
among minorities [16,17].

Sleep health disparities are defined as differences in one or
more dimensions of sleep characteristics, e.g., duration, efficien-
cy, timing, regularity, and quality. Although the exact prevalence
of sleep health disparities in not known, racial and ethnic differ-
ences in sleep duration have been suggested. Chen et al. [18] re-
ported short sleep duration among African American, Hispan-
ics, and Chinese as compared to White individuals. Similarly,
increased risk of obstructive sleep apnea and excessive daytime
sleepiness has been reported among racial and ethnic minori-
ties [19,20]. Cross-sectional data from US born and foreign-
born adults demonstrated that compared to White individuals,
Black individuals and Asians had a higher likelihood of short
sleep regardless of their place of birth [21]. In contrast, US born
Hispanics, but not foreign-born Hispanics had higher likeli-
hood of short sleep [21]. In another study, the rate of very short
sleep (<4 h) among, African Americans, and Asians was at least
2.5 times those of non-Hispanic White individuals [22].

Sleep duration and regularity are socially driven and influ-
enced by environmental and societal factors. Socioeconomic
status is a measure of living conditions and habits affecting health
and is thought to play a vital role since immigrants and racially
diverse people may be employed in low skilled jobs requiring
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them to work variable shifts [23]. Racial discrimination has also
been shown to negatively impact sleep, and sleep disturbances
have been seen independent of the effect of race, sociodemo-
graphic factors, and mood [24].

Gender differences in sleep have also been described, with
women reporting shorter sleep and increased rates of insomnia
[22-25]. In contrast, some sleep disorders are more common
among men. Obstructive sleep apnea is more prevalent among
men and results in increased mortality related to its complica-
tions [26,27], and REM behavior disorder also affects more men
than women.

Prior systematic reviews have focused predominantly on sin-
gular aspects such as social/environmental factors, gender, or
race and ethnicity when addressing sleep health disparities. How-
ever, our review aims to amalgamate findings from existing lit-
erature pertaining to the influence of race/ethnicity, gender, and
socioeconomic status on the sleep health of marginalized racially
diverse populations. Additionally, we seek to pinpoint potential
avenues for future research in this domain.

METHODS

This review followed the Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses (PRISMA) (Supplementa-
ry Table 1 in the online-only Data Supplement). We searched
three electronic databases (PubMed, Embase, Web of Science)
from the earliest available date to September 2023 using the key-
words sleep inequity, gender, race, and socioeconomic status.
Relevant boolean operators were used to make the search as
sensitive as possible. The search strategy is provided in Supple-
mentary Table 2 (in the online-only Data Supplement).

Medical Subject Headings (MeSH) of the National Library
of Medicine and Keywords were used to search PubMed, and a
similar strategy was used for Embase and Web of Science. We
also searched the reference lists of the selected articles. Studies
identified were assessed for relevance based on the title and ab-
stract. Studies were included if they analyzed sleep health ineq-
uity. Sleep health inequity was defined as a difference in sleep
characteristics based on race, gender, or socioeconomic status.
For each selected article, we extracted data related to study de-
sign, sample size, race, gender, and results.

We limited the search to full texts articles written in English.

Inclusion Criteria

Studies published in a peer reviewed journal in English lan-
guage were included in this review. Studies involving adults (19
years or older) and which evaluated sleep health among racial/
ethnic minority men and women of different socioeconomic
background were included in this review.



Exclusion Criteria

We excluded studies if: 1) they were not in English, 2) they
were reviews, meta-analyses, or case reports, 3) editorials or
practice guidelines were included, or 4) they were conducted
outside the US.

Data Extraction

Based on the inclusion and exclusion criteria, one author (SBA)
examined the titles and abstract to assess eligibility for full text
review. Two reviewers (SBA, SFQ) together assessed the eligibil-
ity of the full text studies. The studies reporting the impact of
race/ethnicity, gender, and socioeconomic status on sleep health
were included in this review.

We only included randomized and cohort studies focused on
adults. A systematic quality assessment of the studies was not
performed because of the limited availability of studies.

Assessment of Study Quality

Using the National Heart, Lung, and Blood Institute (NHLBI)’s
“Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies [28],” the methodological quality of the arti-
cles was assessed. The studies were evaluated on 14 criteria for
a total score of 0—14. Based on the total score, each study was as-
signed a quality rating of “Good” (score = 10), “Fair” (score 5-9),
or “Poor” (score < 5). Race, gender, and socioeconomic status
were considered as exposures, and sleep measures were consid-
ered the outcome variables.

RESULTS

Using the search strategy, we identified 52 articles. After ex-
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cluding 11 duplicate studies we screened 41 articles. The stud-
ies not relevant to our search were excluded and we assessed 25
full-text articles. We further excluded 9 studies as the data were
not pertinent to this review. A summary of our search results is
shown in Fig. 1.

Table 1 demonstrates the summary of the studies included in
this review. Twelve of the 16 studies were cross sectional and 4
were prospective studies. The majority of the studies used self-
reported sleep parameters. Two studies used a validated insom-
nia scale, 5 studies used the validated Pittsburgh Sleep Quality
Index (PSQI) and Epworth Sleepiness Scale (ESS), and one study
used polysomnographic data. Ten studies were graded Fair and
only 6 were graded Good (Table 2).

In this review, we have divided the included articles into three
main categories based on inequality related to race/ethnicity,
gender, and socioeconomic status.

Description of Included Studies

Race and ethnicity

Race and ethnicity have been found to be the fundamental
cause of health inequities [29-31]. Although socioeconomic
differences have been found to have an impact on health, stud-
ies have suggested that for many health outcomes racial differ-
ences persist even after accounting for socioeconomic differ-
ences [32-34].

Using the National Health Interview Survey Data from 2004~
2017, the authors demonstrated that Black individuals have a
shorter sleep duration (<7 h) than White individuals (odds ratio
[OR] 1.35, 95% confidence interval [CI] = 1.08-1.69) [35]. The
prevalence of short sleep duration was 41% among Black indi-
viduals compared to 26% among Whites, 30% among Asian,
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Fig. 1. PRISMA 2020 flow diagram for new systematic reviews which included searches of databases and registers only.
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Table 1. Summary of articles for review (continued)

Findings

Design

Sample

Study

The prevalence of short sleep varied from 43.4% among Blacks to 19.3% among

Actigraphy, Women Health

Multi-Ethnic Study of Atherosclerosis

(MESA)

Chen et al. [18]

Whites. Compared with Whites, Blacks had higher odds of sleep apnea syndrome

Initiative Insomnia Rating Scale
(WHIIRS), Epworth Sleepiness

Scale (ESS)

4.95; 95% CI: 3.56-6.90),

poor sleep quality (OR = 1.57; 95% CI: 1.00-2.48), and daytime sleepiness (OR = 1.89;

95% CI: 1.38-2.60). Hispanics were 1.64 times as likely to report habitual snoring,

(OR = 1.78; 95% CI: 1.20-2.63), short sleep (OR

Prospective study

2230 Participants: 37.1% White, 27.4%
Black, 23.7% Hispanics, and 11.7%

2.14 times as likely to have severe sleep disordered breathing, and 1.80 times as likely

Chinese. Overall, 9.0% of participants

to have short sleep as compared with Whites.

had doctor diagnosed sleep apnea

- Black men living in a house/apartment were likely to be short sleeper (36% vs. 27%

Cross sectional data from 2004-2015
National Health Interview Survey

Johnson et al. [47]

for Whites) and long sleeper (11% vs. 8%). Similar results were seen for women.

- In contrast, White men living in trailer/mobile home were short sleeper (34% vs.

29%) but less likely to be long sleeper (12 % vs. 19%).
- White women living in trailer/mobile home reported short sleep (37% vs. 31%) but

less likely to be long sleeper (12% vs. 16%).
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and 29% among Hispanic/Latino [35].

Another study examining individuals from communities in
the Detroit metropolitan area demonstrated that compared to
White individuals, Black participants reported more severe in-
somnia symptoms ( = 0.17 £ 0.07, p < 0.05) [36]. Insomnia
severity in this study was measured using the Insomnia Severity
Index (ISI). The ISl is a 7-item self-reported questionnaire eval-
uating difficulty falling or staying asleep, early morning awak-
enings, dissatisfaction with sleep, and effect of sleep on daytime
functioning [37]. In contrast, there was no significant effect of
race on insomnia for Asian American or multiracial individuals
(B=0.11£0.11, p = 0.31) [36]. Similarly, race has been shown
to impact the prescription of FDA-approved insomnia medica-
tion. In this study, the authors demonstrated that “6.2% of Black
individuals, 13.5% of White individuals, 8.0% of other race pa-
tients, and 16.7% of unknown race patients received an order for
FDA approved pharmacotherapy after insomnia diagnosis” [38].
Biases, stereotypes, and/or communication difficulties were
thought to play a role in clinicians” decision to prescribe insom-
nia medication [38].

Using the PSQI [39], Pigeon et al. [40] targeted middle aged
and older adults for sleep disturbances across the life span. The
PSQI assesses sleep quality during the previous month. The PSQI
consists of 19 self-reported symptoms related to sleep duration
and sleep onset latency as well as frequency and severity of sleep
related problems. The participants were primarily black (52.2%).
Black race was found to be associated with poor sleep (OR = 3.00;
95% CI: 1.17-7.69) even after adjusting for gender, employment,
and income category.

To understand the interplay of socioeconomic status, occupa-
tional exposure, race/ethnicity, and sleep, actigraphic data were
collected from employees of extended care facilities. Total sleep
duration per day including the naps and daytime sleep was mea-
sured. In this study, the authors demonstrated that African/Ca-
ribbean immigrants had shorter sleep duration than the white
participants, and the difference in sleep duration was >1 h (esti-
mate -64.4 min, 95% CI: -81.0 to -47.9) [41].

Using the Multi-Ethnic Study of Atherosclerosis (MESA) data
the authors examined the distribution of objectively measured
sleep disordered breathing (SDB), short sleep duration, poor
sleep quality, and insomnia across racial/ethnic groups [18]. Sleep
disordered breathing was measured using 15-channel polysom-
nographic data, and SDB was defined as an apnea-hypopnea
index (AHI) =5 events/h. Sleep duration and sleep quality was
measured using actigraphy with short sleep duration defined as
sleep duration of <6 h and 6-7 h, whereas long sleep duration
was defined as 28 h. Compared to White individuals, Black in-
dividuals had a higher prevalence of short sleep (43.4% vs.
19.3%). Similarly, compared with White individuals, Black in-
dividuals had higher odds of sleep apnea syndrome (OR = 1.78;
95% CI: 1.20-2.63), short sleep (OR = 4.95; 95% CI: 3.56-6.90),
poor sleep quality (OR = 1.57; 95% CI: 1.00-2.48), and daytime
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Table 2. Study quality assessment rating for 16 studies included
in a systematic review on sleep health disparity and race/ethnici-

ty, socioeconomic status, and gender

Study Study design NHFBI st.udy
quality rating*
Saini et al. 2021 [52] Longitudinal 8 (“Fair”)
Grandner et al. 2013 [46] Cross-sectional 7 (“Fair”)
Ertel et al. 2011 [41] Cross-sectional 8 (“Fair”)
Van Dyke et al. 2016 [49] Cross-sectional 9 (“Fair”)
Jones et al. 2020 [35] Cross-sectional 9 (“Fair”)
Dietch et al. 2017 [34] Cross-sectional 9 (“Fair”)
Ruff et al. 2018 [48] Cross-sectional 8 (“Fair”)
Nyarko et al. 2023 [50] Longitudinal 11 (“Good”)
Pranathiageswaran et al. Longitudinal 11 (“Good”)
2013 [42]
Ruggiero et al. 2019 [51] Cross-sectional 11 (“Good”)
Ruthberg et al. 2020 [43] Cross-sectional 9 (“Fair”)
Cheng et al. 2020 [36] Cross-sectional 10 (“Good”)
Holler et al. 2020 [38] Longitudinal 10 (“Good”)
Pigeon et al. 2011 [40] Cross-sectional 8 (“Fair”)
Chen et al. 2015 [18] Cross-sectional 10 (“Good”)
Johnson et al. 2018 [47] Cross-sectional 9 (“Fair”)

*Based on National Heart, Lung, and Blood Institute’s (NHLBI)
Quality Assessment Tool for Observational Cohort and Cross-
Sectional Studies; “Good” (score of 10-14), “Fair” (score of 5-9),
or “Poor” (score of 0-4).

sleepiness (OR = 1.89; 95% CI: 1.38-2.60). Hispanics were 1.64
times as likely to report habitual snoring, 2.14 times as likely to
have severe SDB, and 1.80 times as likely to have short sleep as
compared with White individuals [18].

Similarly, a polysomnographic study of 472 adults demon-
strated differences in sleep architecture (%Stage 1, %slow wave,
and SpO, during REM) and AHI amongst White individuals
and African Americans. Higher AHI was found among Afri-
can American males, but not among women [42]. Interestingly,
they did not differ in time in bed, total sleep time, sleep efficien-
cy, %Stage 2, and %REM.

Additionally, disparities in surgical treatment of OSA have
also been demonstrated in a cross-sectional analysis of National
Inpatient Sample (NIS) database [43]. The authors noted that
the “patients undergoing surgical treatment for OSA were young-
er (p < 0.001), and there was a preponderance of males (74.4%
vs. 59%), Hispanic (10.2% vs. 6.2%), and Asians (3.6% vs. 1.0%),
and from higher income brackets (36.1% vs. 25.1%)” [43].

Social determinants

Socioeconomic status is a measure of living conditions and
habits affecting health. The socioeconomic differences between
racial and ethnic minorities have been well documented. Lower
socioeconomic status and limited education are often associated
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with less knowledge about healthy lifestyle and in particular
the impact of sleep deprivation [44]. Although the overall prev-
alence of insufficient sleep (sleep duration <7 h per night) has
risen in the US from 15% in 1965 to above 30% in 2000, indi-
viduals with lower household incomes and those with less than
a high school education have been shown to have a dispropor-
tionate increase in insufficient sleep (1.62 times and 1.51, times
respectively) [45].

The participants enrolled in the 2007-2008 National Health
and Nutrition Examination Survey (NHANES) were examined
for the effect of sociodemographic and socioeconomic factors
on sleep [46]. In a fully adjusted model, increased likelihood of
sleep latency of a >30 min was found to be associated with lower
socioeconomic status [46].

Using the data from 2004-2015 National Health Interview
Survey of adults, Johnson et al. [47] examined sleep disparities
by housing type. They demonstrated that compared to White
men living in a house/apartment, Black men were more likely
to report short sleep duration of less than 7 h (36% vs. 27%) and
long (11% vs. 8%) sleep duration of 29 h as well as were less like-
ly to obtain the recommended amount of sleep (54% vs. 65%)
[47]. In contrast compared to Black participants White men liv-
ing in a mobile home/trailer, were more likely to report short
sleep (34% vs. 29%) but less likely to report long sleep (12% vs.
19%). In addition, for those living in a mobile home/trailer, there
was no significant difference in the percentage of individuals
who obtained the recommended amount of sleep between Black
and White men (52% vs. 54%) [47].

Neighborhood stigma or reputation has also been linked with
poor sleep. Using the data on 120 participants from the New
York City (NYC) Low-Income Housing, Neighborhoods, and
Health Study, the authors demonstrated that sleep duration and
quality is negatively affected by negative media image of the
neighborhoods [48]. Consistent findings were reported in an-
other study demonstrating poor sleep quality (PSQI scores > 5)
in response to socioeconomic status discrimination [49].

Similarly, another study examined the association between
neighborhood socioeconomic status and sleep duration among a
large cohort of Black and low incomes participants in the South-
east United States [50]. Compared to the highest quintile of so-
cioeconomic status, the lowest quintile was associated with an
increase in the odds of short sleep duration of <7 h and long
sleep duration of >9 h (10% and 37%, respectively). Interesting-
ly, compared to White participants, Black participants living in
neighborhoods with higher socioeconomic status were more
likely to report short sleep compared to their counterparts living
in lower socioeconomic status neighborhoods. Similar results
were found in another study where minorities reporting higher
socioeconomic status had the most negative sleep attitudes [51].

Gender, race, and socioeconomic interactions
The effect of gender on sleep is affected by race and socioeco-



nomic status and results have been inconsistent. The data from
the Southern Community Cohort Study (SCCS) demonstrated
that the association between neighborhood socioeconomic sta-
tus and sleep duration differs substantially across race-and-sex
subgroups. “Lower socioeconomic status neighborhoods were
associated with higher odds of short sleep duration (7 h) among
White women (OR = 1.21, 95% CI: 1.05-1.40), and long sleep
(=9 h) among Black women (OR = 1.31, 95% CI: 1.06-1.60).
While not directly compared, the proportion of women sleep-
ing <7 h was greater than in men [50].

In contrast in another study of cohabiting couples, lower so-
cioeconomic status was associated with worsening sleep for both
men and women. Higher income to needs ratio was associated
increase in sleep duration but decrease in sleep quality for men,
whereas women reported improved sleep quality [52]. Sleep du-
ration was measured using the actigraphy and sleep quality was
assessed using the PSQI and actigraphy (%sleep and long wake
episodes). Similarly, in an exploratory study of adults living in
the US, women were found to have more positive attitudes to-
wards sleep and reported longer sleep on weekends. In addition,
compared to minority women with positive sleep attitude, wom-
en with lower sleep attitudes reported less weekend sleep [51].

Johnson et al. [47] demonstrated that compared to White
women, Black women living in a house/apartment were more
likely to report short sleep duration of <7 h (37% vs. 27%) and
long (11% vs. 9%) sleep duration of 29 h as well as were less
likely to obtain the recommended amount of sleep (52% vs. 64%).
Similarly, White women living in trailers/mobile homes were
more likely to report short sleep (37% vs. 31%) but were less
likely to report long sleep (12% vs. 16%). Although no direct
comparisons were made between men and women, race strati-
fied results did not appear to show a gender difference in the
proportion of participants sleeping <7 h.

Using the data from the Mechanisms Underlying the Impact
of Stress and Emotions on African American Women’s Health
Study (MUSE) [53], the authors examined the association be-
tween racism related events and sleep quality which was assessed
using the PSQI; a 19-item questionnaire measuring sleep qual-
ity over the previous month. Worse overall global sleep quality
was found to be associated with experiences of racism.

DISCUSSION

This systematic review examined the effect of race/ethnicity,
socioeconomic status, and gender on sleep domains. To our
knowledge, this is the first review examining existing research
on the role of race, gender, and socioeconomic status on sleep
health disparity. This systematic review documents consistent
evidence of sleep health disparity.

It is well known that racial minorities have limited access to
healthcare. In this review, we have demonstrated the effect of
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race on sleep health. The data from NHANES (2007-2008) dem-
onstrated that Hispanic/Latino respondents were more likely to
report snorting/gasping, and snoring compared to non-Hispanic
White individuals [46]. Similarly, compared to White individu-
als, Black and Hispanic individuals are 1.97 and 1.43 times more
likely to report increased insufficient sleep, respectively [45]. Ex-
tended working hours, irregular sleep schedule due to rotating
shift work, a need to provide extra care to the dependents, and a
lack of social and emotional support are some of the factors af-
fecting their sleep [54].

In addition, racial minorities are overrepresented in low so-
cioeconomic strata with adverse working conditions/unemploy-
ment, substandard housing, and social stresses. These conditions
may also affect mental health and account for sleep disturbances.
The impact of physical environment on sleep has been described
in research studies. Exposure to a green environment has been
demonstrated to improve quality of sleep and protect against the
effects of insufficient sleep among racial minorities [55]. In a
survey study in Wisconsin, tree canopy was found to be associat-
ed with longer weekday sleep duration [56]. The access to green
spaces promotes healthy behaviors such as walking and im-
proves mental health by lowering stress level and could have a
positive effect on sleep. Unfortunately, Black and Hispanic indi-
vidual have poor access to green spaces [57,58] contributing to
health disparities. Neighborhoods lacking access to parks and
recreational facilities can foster obesity which is an established
strong risk factor for sleep apnea [26].

Moreover, living in an unsafe neighborhood may have an ad-
verse effect on oné’s ability to relax and sleep. Higher crime in
neighborhoods has been shown to be associated with lower sleep
efficiency and longer wakefulness after sleep onset (WASO) in-
dependent of other covariates [59]. Several other studies have
also demonstrated an association between neighborhood safety
and sleep quality, sleep duration, and daytime sleepiness [60-67].
Minorities and individuals with low socioeconomic status are
likely to live in densely populated areas with more air, noise, and
light pollution [68]. Light is the most important zeitgeber for cir-
cadian rhythms and exposure to light at night suppresses mela-
tonin secretion and can delay sleep onset. Light pollution result-
ing from inappropriate exposure bright light is associated with
prolonged sleep latency, delayed circadian rhythm, and insuffi-
cient sleep [69]. Similarly, neighborhoods with loud noise from
traffic, disorderly bar patrons, night club music, construction
work and other sources can contribute to insomnia, short/frag-
mented sleep, poor sleep quality, early awakenings, and daytime
sleepiness [65,66].

In addition to noise, air pollution has also been linked with
poor sleep. Higher annual exposure to fine particulate matter
<2.5 micrometers (PM2.5) and nitrogen oxide has been found
to be associated with increased odds of moderate to severe sleep
apnea [67,68]. In a study from the US, a 39% increase in odds
of sleep apnea was found to be associated with an exposure to
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a 10 ppb increase in nitrous oxide [68].

Racial discrimination is a chronic stressor which is a significant
contributor to sleep disturbance and is experienced by almost
all minority groups [69-71]. The perceived or actual discrimina-
tion can produce a chain of causation of stressors adversely af-
fecting health [72]. Increased risk of hypertension has also been
demonstrated in response to perceived discrimination [73]. There
is evidence that the effect of environmental stressors on personal
health is mediated by disturbed sleep [74,75]. The effects of rac-
ism and discrimination on sleep have also been investigated.
Using polysomnographic monitoring, the authors demonstrated
that Black individuals had significantly less slow wave sleep and
more self-reported daytime fatigue (p < 0.05). Perceived discrimi-
nation was thought to mediate differences in stage 4 sleep and
physical fatigue [76].

Although we found gender differences in sleep were incon-
sistent and related to race and socioeconomic differences, in
previous studies [22-25] women in general report shorter sleep
and increased rates of insomnia. These differences can be ex-
plained by biological, psychosocial, and environmental factors.

Poor sleep is linked with increased mortality and morbidity.
Therefore, sleep health must be addressed to bring equity and
equality among populations divided by race, socioeconomic
status, and other determinants. More research is needed to ex-
amine neighborhood segregation and sleep health to identify
areas of improvement across racially diverse populations. Fur-
thermore, future studies should use objective measures of sleep
duration and quality in order to examine relationships between
race, socioeconomic status, gender, and sleep health.

Overall, this review demonstrates an association between
sleep and race/ethnicity, gender, and socioeconomic status.
There are several limitations of this review. The primary limita-
tion is the quality of evidence. There is substantial heterogeneity
in study design for the included studies. Most studies were cross
sectional in nature which limits the causal inference. Addition-
ally, except for a few studies using actigraphy, sleep duration was
self-reported which can lead to overestimates. However, most
comparisons among exposures were within and not between
studies thereby mitigating this bias. Furthermore, other poten-
tial confounders such as psychosocial stress were not measured
in most studies. Self-reported assessments and subjective mea-
sures for sleep were used which have been developed and vali-
dated in predominantly White samples further questioning the
validity of studies. Finally, the studies included in this review
were conducted in the US, therefore the results may not be gen-
eralizable to other countries.

CONCLUSION

This review demonstrates disparities in sleep based on race/
ethnicity as well as the effect of gender and socioeconomic status
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on the quality of sleep. There is a need for future research that
addresses interventions impacting the root cause of sleep health
disparity.
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