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Abstract

Purpose of Review We highlight evidence within the last 5 years of racial and ethnic differences in sleep-memory associa-
tions and explore potential causes and treatments of poor sleep in minoritized racial and ethnic groups.

Recent Findings Emerging research suggests that memory performance in Black adults may be more sensitive to sleep qual-
ity than in White adults. Sleep quality and sleep duration are also associated with memory performance in other minoritized
racial and ethnic groups, including Asian and Hispanic adults. However, comparisons between groups are scarce.
Summary Poor sleep is associated with poor memory outcomes in minoritized racial and ethnic groups. Social determinants
of health, including racism-related stress, discrimination, and neighborhood conditions, may contribute to these associations.
More experimental and epidemiology research is needed to fully understand the relationship between sleep and memory
performance in minoritized racial and ethnic groups. We conclude with suggested future directions for sleep and memory

research.
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Introduction

The association between sleep and episodic memory per-
formance is well documented [1-4]. Many studies have
shown that sleep allows for the consolidation of episodic
memories, and higher sleep quality is associated with higher
memory performance [2, 4]. Racial and ethnic group dif-
ferences in these associations are understudied, as a recent
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meta-analysis from our lab showed that less than 5% of stud-
ies on sleep-memory associations reported racial and ethnic
information [4].

Minoritized racial and ethnic groups, including Asian,
non-Hispanic Black, and Hispanic people, tend to sleep less
and more poorly than non-Hispanic White people (hereaf-
ter referred to as Asian, Black, Hispanic, and White) [5].
In parallel with poor sleep quality and low sleep duration,
minoritized racial and ethnic groups, particularly Black and
Hispanic adults, are at higher risk of dementia and lower
memory performance than White adults [6-8]. Social deter-
minants of health, such as neighborhood problems, stress,
and discrimination, may contribute to racial and ethnic sleep
disparities in sleep, dementia, and memory performance [5,
9-14]. Furthermore, these factors may influence racial and
ethnic differences in the relationship between sleep qual-
ity and episodic memory performance, such that poor sleep
quality, in addition to other stressors, might exacerbate
memory problems. Although there is substantial research
on racial and ethnic disparities in both sleep and memory
separately, there is little research investigating the poten-
tial association between poor sleep quality/duration with
low memory performance in minoritized racial and ethnic
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groups. In this review, we discuss the existing research on
sleep-memory associations in people from minoritized racial
and ethnic groups.

Given the lack of consensus for measures of poor sleep
that impact memory performance, we review both sleep
quality and sleep duration. We define poor sleep as low sleep
quality, as measured by self-report, actigraphy, or polysom-
nography. We also consider sleep duration at low and high
extremes as poor sleep, and extremes in sleep duration vary
by study (e.g.,<5to 7 or>9 to 10 h of sleep) [15, 16]. In
alignment with recent guidelines [17], we discuss race and
ethnicity as an index of experiences with racism and dis-
crimination. We do not discuss racial and ethnic identity
for genetic variation or any other biological variable. We
name racial and ethnic groups using recommendations from
the National Institutes of Health [18], specifically as Asian,
non-Hispanic Black, Hispanic/Latino/a/x, and non-Hispanic
White. For brevity, we refer to these groups as Asian, Black,
Hispanic, and White, respectively.

Sleep Is Associated with Episodic Memory
Performance Across the Adult Lifespan

Numerous sleep deprivation, brain stimulation, and corre-
lational studies support an important role of sleep in the
promotion of episodic learning and retention [2, 19]. Neu-
rocomputational theories based largely on data from rodents
suggest that sleep promotes memory through the redistribu-
tion of recently encoded memory representations from the
medial temporal lobe to the neocortex, thereby promoting
their stability, while at the same time restoring the brain’s
capacity to encode new events [20]. Sleep-based memory
consolidation is evident in cognitively unimpaired healthy
older adults, as well as middle-aged adults [2].

Given the strong association between sleep and memory
shown in younger adults, it seems plausible that age-related
sleep disruptions may contribute to those in episodic mem-
ory performance. However, results from studies of older
adults are mixed [19]. Imprecise selection of memory tests
not sensitive to aging, including item rather than associa-
tive memory, poor control of factors affecting sleep (e.g.,
medications, depression), and inadequate measures of sleep
(i.e., self-report only), may contribute to these mixed find-
ings. When studies account for these factors, age-related
sleep disruptions typically contribute to episodic memory
impairment. For example, more minutes spent awake after
falling asleep predicts worse delayed verbal recall in older
adults [21]. We have shown that individuals with greater
night-to-night variability in sleep quality, measured using
1 week of wrist actigraphy, had worse episodic memory per-
formance, and this relationship was stronger with increasing
age [22, 23]. Our recent meta-analysis of studies employing
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subjective, actigraphy, and polysomnography sleep meas-
urement methods showed that young and older adults show
similar positive associations between sleep quality and epi-
sodic memory performance [4]. Collectively, these results
point to individual differences in sleep as a modifiable life-
style factor that may contribute to individual differences in
episodic memory across the adult lifespan.

Comparing Study Designs for Experimental
and Epidemiological Research

on Associations between Sleep Quality
and Memory Performance

Epidemiological and experimental studies have unique
strengths and weaknesses. An important strength of epide-
miological studies is that they are typically based in large
participant samples to assess disease and health outcomes.
These large studies allow for advanced statistical modeling,
including longitudinal data analyses to assess causal infer-
ence and directionality. Epidemiology-based studies also
have several weaknesses. For example, although they are
highly powered to statistically control for several confound-
ing factors, epidemiology studies often include participants
with health issues, including cardiovascular disease and cog-
nitive impairment, which may affect associations between
sleep quality and memory performance [19]. Moreover,
large participant samples preclude highly detailed memory
assessments, such as the neural mechanisms of encoding
and retrieval, that can be captured with experimental study
designs.

A key strength of experimental research studies of sleep-
memory associations is the detailed assessments of sleep
quality and memory performance. In experimental research
studies, sleep quality is often measured with objective sleep
metrics, such as polysomnography and actigraphy [4]. Fur-
thermore, memory assessments capture task-related neural
activity during memory encoding and memory retrieval, dif-
fering from neuropsychological memory tasks (e.g., word
list recall) in epidemiology studies. However, experimental
participant samples are typically smaller and often based on
convenience sampling, which is a limiting factor for racial
and ethnic diversity in experimental research.

Epidemiology and experimental studies are necessary
for a full understanding of sleep-memory associations. Epi-
demiology research studies often report racial and ethnic
demographics, and a few stratify by or target specific racial
and ethnic groups to assess sleep-memory associations [24,
25]. Most experimental research studies on sleep quality
and memory performance are largely opaque about the par-
ticipants who make up their samples and rarely assess for
racial and ethnic group differences [4]. Below, we discuss
the current findings from both methodological approaches
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on sleep-memory associations in Black, Hispanic, and Asian
adults.

Emerging Evidence on Racial and Ethnic
Differences in Sleep-Memory Associations

There is a dearth of research on racial and ethnic differences
in sleep-memory associations. To date, there is no research
on sleep-memory associations in Pacific Islander, Alaska
Native, nor American Indian adults. The research studies
on the cognitive consequences of poor sleep quality in His-
panic and Asian adults are rare. Most of the sleep research
in minoritized racial and ethnic groups is in Black adults,
and only a few studies that have compared sleep-memory
associations within the same study protocol [22-25]. Some
evidence demonstrates that Black adults show stronger rela-
tionships between sleep quality and memory performance
than White adults [24, 25].

Social and environmental factors may underlie racial and
ethnic group differences in sleep-memory associations. As
compared to White adults, minoritized groups are dispropor-
tionately affected by neighborhood disadvantages, financial
strain, and discrimination, all of which are associated with
poor sleep. [5, 9, 10, 12, 14, 26, 27] These negative factors
may combine and worsen the detrimental effects of poor
sleep quality on poor memory performance. We discuss
sleep-memory associations in Black, Hispanic, and Asian
people below.

Black People

Several studies have assessed sleep-memory associations in
Black people [22-25, 28]. Our experimental research sug-
gests that Black adults demonstrate lower memory-related
neural activity than White adults when they have poorer
actigraphy-measured sleep quality [22]. Specifically, higher
night-to-night variance in sleep quality was associated with
lower memory-related neural oscillations, measured using
electroencephalography, in Black adults, but not White
adults. In a similar follow-up study, we found that people
from minoritized racial and ethnic backgrounds, who pre-
dominately identified as Black, showed stronger associations
between night-to-night sleep variance and encoding-retrieval
neural similarity of electroencephalography patterns, an
index of memory specificity, than White adults [23].

With larger participant samples, emerging epidemiologi-
cal research shows that these racial and ethnic differences
are also present at the behavioral level [24, 25]. Two stud-
ies found that actigraphy-measured poorer sleep quality,
including higher sleep fragmentation, was associated with
worse memory performance in older Black, but not older
White adults (mean ages: 65+ 3; 73 + 10 years) [24, 25].

In a predominately Black participant sample of older adults
(mean age: 68 +9 years), increases in actigraphy-measured
sleep efficiency over a 5-year period were associated with
higher recall performance [28]. In each of these studies [24,
25, 28], Black participants reported high levels of co-mor-
bidities, including hypertension, high blood sugar, and other
risk factors for cardiovascular disease. However, sleep-mem-
ory associations remained after adjusting for co-morbidities.

Taken together, sleep in Black people may be more
strongly associated with memory performance than in White
people. Environmental and systemic barriers to sleep, such
as neighborhood disorder and discrimination, by which
Black people are disproportionately affected, may exacer-
bate the negative effects of poor quality sleep on memory,
as discussed further below [5, 12, 22].

Hispanic People

Studies of sleep-memory associations in Hispanic adults
are sparse, and to date, no studies have compared sleep-
memory associations between Hispanic people with other
racial and ethnic groups. However, some epidemiological
evidence suggests that memory performance is sensitive to
self-reported sleep duration in Hispanic adults [15, 29, 30].
The Hispanic Community Health Study/Study of Latinos
is the largest longitudinal study of Hispanic/Latino adults
in the USA. In a related ancillary study, Study of Latinos-
Investigation of Neurocognitive Aging, researchers meas-
ured word list memory recall performance with the Span-
ish English Verbal Learning Test and found associations
between long sleep duration, low memory performance, and
memory decline (discussed below) [15, 29, 30].

In a sample of 8676 Hispanic adults (45-74 years of age),
both long and short sleep durations were associated with
poorer episodic memory performance [29]. The unadjusted
inflection point of the curvilinear regression analysis was
7.2 h for memory performance for total and delayed recall,
demonstrating that sleep durations shorter and longer than
7.2 h were associated with poorer memory performance.
In a follow-up longitudinal study of 5247 Hispanic adults,
longer self-reported sleep duration (>9 h) was associated
with a 7-year decline in memory performance [15]. Simi-
larly, obesity strengthens the association between longer
sleep duration (> 9 h) and decline in memory performance,
particularly in adults older than 65 years of age, suggesting
that metabolic health may play an important moderating role
in sleep-memory associations [30].

Taken together, Hispanic adults show associations
between sleep duration and memory performance, such that
short and long sleep durations are related to poorer mem-
ory performance [15, 29]. However, objective measure-
ments of sleep are needed in this population to thoroughly
assess sleep-memory associations, especially involving
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relationships between sleep quality metrics, in addition to
sleep duration, and memory performance.

Asian People

Similar to Black and Hispanic adults, Asian adults also show
poorer sleep quality than non-Hispanic White adults [31].
However, few studies have investigated associations between
sleep quality and memory performance in Asian adults [16,
25,32, 33], and only one compared sleep-memory associa-
tions in Asian people to other racial and ethnic groups [25].

Two such epidemiological studies were conducted using
data from the Chinese Health and Retirement Longitudinal
Study (CHARLS), a longitudinal study of over 3000 Chinese
adults aged 60 and older [32, 33]. These studies found asso-
ciations between self-reported afternoon nap duration and
nocturnal sleep duration and memory performance, assessed
with a composite metric of immediate and delayed recall of
a list of 10 words. Those who reported napping for more
than 90 min demonstrated decline in memory performance
from baseline (2011) to follow-up (2013), but memory per-
formance for those in shorter nap groups showed no sig-
nificant decline [32]. Similarly, a separate analysis done in
CHARLS revealed that older Chinese adults with longer
nocturnal sleep duration at baseline demonstrated poor
baseline memory performance. Interestingly, long afternoon
naps (>90 min) were positively associated with baseline
memory performance in men, but negatively in women [33].
An additional epidemiology study, the Guangzhou Biobank
Cohort Study, assessed longitudinal associations between
self-reported sleep duration and memory recall perfor-
mance decline after an average of 4.1 years in 13,888 older
Chinese adults [16]. They found that older Chinese people
with short (<5 h) and long (> 10 h) sleep durations showed
greater memory decline as compared to those who reported
sleeping 7 h. They also found that those who reported nap-
ping more often (daily) had greater memory decline than
those with lower napping frequency (1-3 X /week). To date,
only one study has compared sleep-memory associations in
older Asian and White adults [25]. In the Study of Women’s
Health Across the Nation, compared to older White women,
older Chinese and Japanese women showed similar associa-
tions between higher actigraphy-measured sleep fragmenta-
tion and lower memory recall performance.

The association between poor sleep and poor memory
performance is in alignment with previous research [2, 4];
however, sex may illustrate an effect modifier distinctive of
older Chinese adults. More research is needed on intersec-
tionality, including racial and ethnic group and sex differ-
ences, in the relationship between sleep and memory perfor-
mance. The research on sleep-memory associations in Asian
adults is scarce and limited to epidemiological studies based
in primarily older Chinese adults. To better assess if there
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are unique cognitive consequences of poor sleep quality in
Asian adults, future research should investigate associations
between sleep quality and memory performance in Asian
adults across the lifespan.

What is the Relationship between Stress
and Sleep?

Numerous studies have identified bidirectional associations
between both acute and chronic stress and sleep disturbances
[34]. Acute stressors, whether psychological or physical,
lead to activation of the hypothalamic—pituitary—adrenal
axis (HPA), in turn, releasing several stress hormones that
promote wakefulness and alter levels of non-rapid eye move-
ment sleep (i.e., NREM) and REM sleep through a number
of complex mechanisms still being investigated. On the flip
side, even short-term sleep disruption can lead to increased
sympathetic arousal including levels of stress hormones like
cortisol [35]. Most relevant to the current paper is the asso-
ciation between chronic stress and sleep. There are several
reasons to think that the chronic stress that minoritized racial
and ethnic groups experience may contribute to or exacer-
bate sleep disparities. First, structural factors, including low
socioeconomic status, financial strain, and shift work inde-
pendently contribute to sleep loss, are often more common
in minoritized racial and ethnic groups, and associated with
chronic stress [11, 26, 36, 37].

Second, many studies have reported negative associa-
tions between self-reported experience of racial and ethnic
discrimination (e.g., “You were discouraged by a teacher or
advisor from seeking higher education”) and lower sleep
quality and quantity in minoritized racial and ethnic groups,
with level of discrimination partially explaining sleep dis-
parities [12]. A recent study showed that young adults from
multiple racial and ethnic groups (Asian, Black, Hispanic)
reporting higher trait levels of rumination and anxiety sensi-
tivity were most likely to experience discrimination-related
sleep disturbance [38]. These results are promising for future
interventions as rumination and anxiety sensitivity are ame-
nable to treatment through cognitive behavioral therapy [39,
40].

Third, foreign-born individuals from minoritized racial
and ethnic groups may additionally experience stress related
to acculturating to their host country (i.e., acculturative
stress) that may contribute to poor sleep. Acculturative
stress encompasses factors related to perceived discrimi-
nation, fear of personal safety, homesickness, and culture
shock. Large-scale epidemiological studies have shown that
higher levels of acculturative stress are predictive of greater
sleep disturbance (sleep quantity, sleep continuity) in His-
panic and Asian American adults [41]. Importantly, not all
individuals within minoritized racial and ethnic groups have
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similar ethnic identity. Acculturative stress-sleep relation-
ships may be strongest in those with stronger ethnic iden-
tity. For example, in one recent study, among middle-aged
and older Chinese and Korean immigrants to the USA, only
those identifying as “very Asian” and not those identify-
ing as bicultural or “Western” showed negative associations
between acculturative stress and sleep duration [42]. The
authors argued that individuals with stronger ethnic identity
may feel more disturbed by acculturative stress, which may,
in turn, negatively impact their sleep. It should be noted
that ethnic identity sometimes confers protection against the
negative impact of perceived discrimination, as shown in a
recent meta-analysis, which may vary according to outcome
measure and racial and ethnic group [43].

Collectively, these studies suggest that minoritized racial
and ethnic groups are disproportionately affected by several
chronic stressors that are related to poor sleep. Given that
chronic stress is known to negatively impact neural integrity
and in turn, episodic memory [44], it seems plausible that
chronic stress could independently [45], or perhaps interac-
tively with poor sleep, be linked to worse episodic memory
outcomes in minoritized racial and ethnic groups. However,
more research is needed to evaluate this claim.

Sleep Intervention Studies in Minoritized
Racial and Ethnic Groups

Only a few sleep intervention studies have been tailored to
minoritized racial and ethnic groups. According to a recent
review, only 6.97% of sleep intervention studies targeted
populations that are underserved in research (e.g., minor-
itized racial and ethnic groups) [46]. Although few sleep
intervention studies include racially and ethnically diverse
samples [10, 47-49], the existing literature suggests that
there are racial and ethnic differences in efficacy and accept-
ability of sleep interventions. Recent evidence demonstrates
that sleep interventions in non-Hispanic White adults may
show different effects in people from minoritized groups [47,
48]. For example, a sleep intervention study in adolescents
found that sending text message reminders to prepare for bed
and to get into bed at a specific time resulted in increased
sleep duration in White adolescents, but not those from
minoritized racial and ethnic groups [48]. The researchers
concluded that environmental barriers, such as noisy neigh-
borhoods, may interfere with sleep in minoritized racial and
ethnic groups. Thus, those in the minoritized racial and eth-
nic groups were likely not ignoring the reminders but faced
environmental challenges with getting to bed and to sleep at
the specified time.

The neighborhood environment has been associated
with sleep duration and sleep quality in Black and His-
panic adults [5, 10, 50, 51]. For example, people who

perceive their neighborhoods to be safer and less violent
show higher self-reported [5, 50, 51] and actigraphy-
measured sleep quality [10]. Improving the neighbor-
hood environment, then, may lead to better sleep qual-
ity. One quasi-experimental neighborhood intervention
study demonstrated that higher neighborhood investments
(e.g., grocery stores, greenspace, housing) were related to
improved actigraphy-measured sleep duration and sleep
quality in predominately Black adults over a 3-year period
[9]. Specifically, people who lived closer to neighborhood
developments demonstrated increases in sleep duration,
decreases in minutes spent awake during the night, and
lower decline in sleep efficiency as compared to those who
did not live near an investment.

Social factors may also contribute to racial and ethnic
differences in sleep intervention outcomes. Qualitative
research has demonstrated that Black adults were more
accepting of peer educators than medical staff [49, 52].
When Black people with sleep apnea were given instruc-
tions on treatment from a peer educator, they were more
likely to seek treatment for sleep apnea at community
health centers [52]. Similarly, Black adults prefer rep-
resentation of other Black people when engaging with
mobile applications [47]. A sleep intervention study to
assess feasibility of the Headspace mobile application
showed that people from minoritized racial and ethnic
groups, including Asian, Black, and Hispanic adults,
preferred more racial and ethnic diversity in meditation
instructors [47].

Given that Asian, Black, and Hispanic people are at
higher risk of poor sleep than White people [31], more
sleep intervention research is needed in these groups.
Some research suggests that individual-level interven-
tions operate differently in minoritized racial and ethnic
groups than in non-Hispanic White people [47, 48]. Black
adults reported preferring a Black meditation instructor
in a relaxation-based, feasibility sleep intervention [47].
Similarly, while simple text message reminders for light
dimming and bedtimes improved sleep in White adoles-
cents, the reminders did not improve sleep in those from
racially and ethnically diverse backgrounds [48]. By
contrast, neighborhood-level interventions have shown
particularly promising results [10]. Investing in neigh-
borhoods was not only related to improved sleep quality
in older Black adults[10] but also those with better sleep
quality demonstrated higher memory performance (see the
“Emerging Evidence on Racial and Ethnic Differences in
Sleep-Memory Associations” section).[28] Taken together,
more sleep intervention research is warranted in minor-
itized racial and ethnic groups, as improving sleep quality
may lead to better cognitive performance, thereby reduc-
ing racial and ethnic disparities in sleep and cognition.
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Future Directions for the Field

We have identified several open questions and under-
explored topics that should be investigated in future
studies.

1) Researchers should aim to better understand differences
in sleep-memory associations among subpopulations
of minoritized racial and ethnic groups and sex/gender
identity groups, specifically with respect to differing
experiences with chronic stressors (e.g., discrimination,
acculturative stress, financial stress, food insecurity).
That is, most epidemiological studies have not separated
broad racial and ethnic group categories. Little research
has been conducted on group subpopulations within
broader racial and ethnic groups (e.g., Hispanic people:
Mexican, Cuban) and no research on Indigenous peo-
ples. People within a group likely experience different
levels of stress (e.g., discrimination and/or accultura-
tive stress) depending on contextual factors, including
the region in which they live (e.g., border towns, rural/
urban city), skin tone, workplace dynamics, social sup-
port, and access to healthcare. Moreover, sleep quality
and quantity vary by sex, which may impact associations
between sleep and memory [2]. A better understand-
ing of these individual difference factors, sex/gender
identity, and others is needed to assess moderating and
mediating roles of racial and ethnic group differences in
sleep-memory associations.

2) More research is needed on racial and ethnic differ-
ences in sleep-memory associations in children. Black
children, who showed high actigraphy-measured sleep
efficiency at 9 years of age, also showed high working
memory performance at age 11 [53]. No sleep measures
were associated with working memory performance in
White children. Sleep research in children from minor-
itized racial and ethnic groups is particularly lacking,
but this study suggests that racial and ethnic differences
in sleep-memory associations may emerge during child-
hood.

3) Although subjective reports of sleep duration and quality
are easier to collect than objective measurements, espe-
cially in the large sample studies needed to investigate
individual differences, subjective reports show modest
agreement with objectively measured sleep. People often
overestimate their sleep quantity and underestimate
sleep disruptions (e.g., awakenings) [54-56]. These
correlations may be different in minoritized racial and
ethnic groups. For example, Black adults underestimate
their sleep duration as compared to actigraphy-meas-
ured sleep [57]. Moreover, the inclusion of actigraphy-
measured sleep allows for a more comprehensive assess-
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ment of sleep health, including night-to-night sleep
regularity, sleep efficiency, and timing, which have also
shown racial and ethnic differences [58, 59]. Thus, it is
important for future studies to include objective meas-
ures of sleep, such as actigraphy, for more accurate
and complete racial and ethnic group comparisons of
sleep-memory associations. Multi-site studies may be
one mechanism by which researchers can obtain objec-
tive sleep measures in large and racially and ethnically
diverse participant samples.

4) Most of the current studies are cross-sectional. Longitu-
dinal studies are needed to understand the directionality
of the relationships between stress and sleep, and sleep
and memory. Longitudinal studies will also be essential
for understanding the impact of age on these tempo-
ral dynamics. A better understanding of directionality
will help inform future interventions aiming to improve
sleep, and possibly, memory functioning in adults across
the lifespan.

Conclusion

People from minoritized racial and ethnic groups may show
stronger associations between poorer sleep and poorer mem-
ory performance than White adults. However, evidence of
racial and ethnic differences in sleep-memory associations
is only recently emerging and largely based in Black adults.
More experimental and epidemiology studies are needed to
better understand the causes of poor sleep and their con-
sequences on memory outcomes in racially and ethnically
diverse people.
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