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KEY POINTS

e Recognize sleep as a modifiable risk factor and view both short and long sleep as potential indica-
tors of underlying health concerns.

e Evaluate for sleep disorders in women across different age groups reporting abnormal sleep pat-
terns, recognizing their connection to cardiometabolic, cognitive, and mental health outcomes.

e Integrate sleep into preventive women’s care by routinely assessing sleep duration, quality, and
disorders in women.

e Treat sleep as a core component of women’s health alongside mental health, metabolic, and
chronic disease care.

INTRODUCTION

Sleep is increasingly recognized as an essential
factor for overall health and well-being. Growing
evidence links both insufficient and excessive
sleep with adverse health outcomes, including
higher risk of various chronic diseases and mortal-
ity."? The American Heart Association recom-

spectrum carry increased risk compared to the
optimal 7 to 9 hours.>® Women warrant particular
attention in discussions on sleep duration and
mortality, as they frequently report shorter sleep
duration and more sleep disturbances than men,
with these disturbances increasing further with
age.1'2'7

This review synthesizes the current understand-

mends adults should sleep 7 to 9 hours per night
for optimal health.® These recommendations are
based on consistent epidemiologic evidence that
has connected deviations in sleep duration,
including either short sleep (<7 hours) or long sleep
(>9-10 hours), to greater incidence of cardiovas-
cular disease, certain cancers, and all-cause mor-
tality.*® The association between sleep duration
and mortality is often described as U-shaped,
meaning that both ends of the sleep duration

ing of how sleep duration relates to mortality in
women, documented subgroup variations in risk
among women, mechanistic pathways including
the influence of sleep disorders, and implications
for clinical guidance.

SLEEP IN WOMEN

Women face unique challenges to healthy sleep
across the life course. First, women have been
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Abbreviations

CRP C-reactive protein
IL interleukin
OSA obstructive sleep apnea

traditionally understudied in sleep research, in part,
due to the male predominance of obstructive sleep
apnea (OSA).”® Second, although OSA is more
commonly diagnosed in men, many women remain
undiagnosed—partly due to gender-based diag-
nostic biases and potentially even greater with
likely missed diagnosis.®'® Research indicates
that the stereotypical phenotype of OSA leads to
disproportionate diagnosis of OSA in men, above
and beyond the epidemiologic differences in
occurrence.'® Third women often shoulder dispro-
portionate household and family responsibilities
alongside career demands—including childcare
and meal planning.® This increased burden
frequently reduces the opportunity for sleep, result-
ing in chronic sleep deprivation and poor sleep
quality."="® Fourth, women are more likely than
men to have sleep disorders such as insomnia,
mood disturbance, and restless legs syndrome.?-°
Lastly, as women age, they increasingly report
difficulty obtaining sufficient sleep—particularly
during menopausal transition, when sleep distur-
bances like night awakenings and insomnia
become more prevalent.%14

On a broader societal level, with the demands of
work, caregiving, and household responsibilities,
sleep is often viewed as a luxury by women and
US population estimates indicate the proportion
of adult women with short sleep durations has
been increasing over recent decades.?'® Overall,
attaining adequate healthy sleep presents unique
challenges for aging women.

SLEEP DURATION AND MORTALITY IN
WOMEN

A robust body of evidence supports a U-shaped
association between sleep duration and all-cause
mortality in women. Studies have consistently
shown both short sleep (typically <6-7 hours/
night) and long sleep (>9-10 hours) are associated
with greater mortality risk compared to sleeping
the recommended 7 to 8 hours.'® A large 2024
meta-analysis of 79 cohort studies reported that
short sleep (<7 h) was linked to a pooled hazard ra-
tio (HR) for mortality of 1.14, while long sleep (>9 h)
corresponded to HR of 1.34, with the long-sleep
effect especially pronounced in women." Similarly,
in a cohort of low-income adults, women whose
sleep patterns transitioned between short and
long sleep over 5 years had significantly higher

all-cause mortality compared to maintaining
optimal sleep of 7 to 9 hours.'” Using objectively
measured sleep data from polysomnography, Lin
and colleagues found in a study of older adults
with OSA (36.8% women) that shorter habitual
sleep (<7 h) independently increased mortality
risk, even after adjusting for apnea severity.'®
Furthermore, sex-stratified analyses revealed that
while both sexes exhibit the U-shaped pattern,
women tend to experience a greater mortality
risk associated with long sleep.™°®

Taken together, the overwhelming evidence
suggests that short sleep significantly increases
mortality risk in women. Conversely, some evi-
dence indicates that long sleep durations may
be particularly harmful for females.?%2" More
research is needed to explore mechanisms
explaining these differences; nonetheless, the
overarching U-shaped pattern is consistent for
women: both insufficient and excessive sleep
compromise longevity.

SPECIFIC RISK PATTERNS
Young and Middle-aged Women

In younger, premenopausal women, adequate
sleep is essential to healthy trajectories, although
risk patterns may differ from those seen in older
women. Women of reproductive age frequently
face competing demands from careers, childcare,
and social pressures that truncate sleep duration,
resulting in a high prevalence of chronic short
sleep.?®?® Indeed, young women in their 20s to
40s habitually report sleeping under 7 hours and
on average report shorter sleep than men.2* Life-
style and psychosocial stressors—including preg-
nancy, caring for small children, and maintaining
work responsibilities —render chronic sleep depri-
vation common in reproductive-age women,
potentially raising long-term health risks.?®:2¢
While OSA is less diagnosed in younger women,
emerging research suggests underdiagnosis is
common even in this group,?”?® and thus a signif-
icant proportion of young women may be affected
by sleep disordered breathing contributing to
shortened sleep durations.

The impact of extreme sleep durations on mor-
tality in younger women appears consistent with
the U-shaped model, but age may moderate ef-
fect size. For example, Akerstedt and colleagues
found that mortality risk linked to very short or
very long sleep was stronger among individuals
under the age of 65 years compared to those
over 65 years of age.2° Interpretation of such find-
ings may suggest that for younger women—even
more than older ones—deviation from 7 to 8 hours
may be particularly harmful, possibly because
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younger adults are generally healthier and an
abnormal sleep duration might indicate a more se-
vere perturbation from the norm. Additionally,
perimenopausal women (late 40s to early 50s)
report especially poor sleep: in a CDC-backed
survey, 56% of perimenopausal women slept un-
der 7 hours compared with 32.5% of premeno-
pausal women,*® implying that midlife sleep
deficits may compound health risks later in life.
Likewise, among middle-aged women (ages 45—
60 years) studies show consistent mortality in-
creases with sleep durations less than 6 or 9 hours
or greater, mirroring findings in older cohorts.?%2’
Although research focused on sleep health in
younger women remains sparse, available data
indicate that maintaining optimal sleep duration is
as vital in reproductive-age women as it is for older
women. Short sleep in early to mid-adulthood may
predispose to chronic disease, while unusually long
sleep in younger women may signal underlying
health conditions that require medical attention.

Postmenopausal Women

Women’s sleep patterns and associated health
risks evolve importantly across the lifespan, with
menopause representing a critical transition.
Postmenopausal women frequently encounter
sleep disruptions—such as insomnia and frag-
mented sleep—driven by hormonal changes, hot
flashes, mood fluctuations, and a heightened
prevalence of conditions like OSA.®'*2 Large
observational cohorts of older women further
affirm that the U-shaped relationship between
sleep duration and mortality persists in this popu-
lation: both short (<5 h) and long (>9 h) sleep du-
rations are associated with increased all-cause
and cardiovascular mortality among postmeno-
pausal women.>334 Additionally, European cohort
study reported HRs of 1.3 to 1.5 for long sleepers
compared to those sleeping 7 hours.?°

Biologically, the menopause transition may
amplify sleep problems that indirectly contribute
to mortality risk. Recent cohort research using
NHANES data shows that 53% of postmeno-
pausal women exhibit OSA symptoms—a sub-
stantial rise compared to 36% of premenopausal
women—and visceral fat accounts for nearly
30% of the mediating effect.>® The loss of estro-
gen and progesterone has been linked to reduced
respiratory drive and increased OSA vulnerability,
with longitudinal evidence that hormone replace-
ment therapy reduces apnea prevalence.>%’
This elevation in sleep-disordered breathing,
alongside insomnia symptoms, may partly explain
why long sleep in older women often reflects frag-
mented sleep and increased health risk.
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At the same time, many postmenopausal women
with chronic health conditions, that is, arthritis and
depression, may spend more time in bed due to
fatigue,®®2° confounding long sleep with poor
health rather than protective rest. In contrast,
studies in midlife and older adults, maintaining a
good sleep (~7-9 hours) is associated with lower
cardiovascular disease risk,'”** reinforcing the
proposition that maintaining healthy sleep is a vital
component of healthy aging in women.

Race and Ethic Disparities

Given enduring disparities in sleep health, signifi-
cant attention has focused on racial/ethnic and so-
cioeconomic differences in sleep duration and its
health implications. Sleep behaviors and associ-
ated health consequences among women are
not uniform, and there are well-established dispar-
ities across racial and ethnic groups.®4°

Large-scale evidence shows that historically
marginalized groups, such as non-Hispanic Black
and Hispanic women in the United States, experi-
ence disproportionately high rates of short sleep,
a pattern linked to health disparities. A prospec-
tive study of over 270,000 US adults found Black
Americans consistently had the highest preva-
lence of short sleep from 2004 to 2018, with Black
women having the single highest short-sleep
rates.*? Stressors like workforce inequities, care-
giving burdens, and racial discrimination likely
contribute to chronic sleep debt in Black women,
elevating risks for hypertension, diabetes, and
other cardiometabolic conditions.*'*? In addition,
a cross-sectional study in older women also
demonstrated a U-shaped relationship with future
cardiovascular risk, with particularly prominent
association observed for longer sleep duration
among Black women.*®

Disparities in sleep are further linked to socioeco-
nomic status, racism/discrimination, acculturative
stress, neighborhood environment, and cultural
sleep beliefs.® Anwar and Quan reported that
compared to White women, Black women were
more likely to experience short sleep (37% vs
27%) and less likely to meet recommended sleep
duration (52% vs 64%).** NHANES data reveal
that US-born Mexican-American women are more
prone to report short habitual sleep durations
than Mexico-born Hispanic women, possibly
reflecting cultural differences in sleep values and
acculturation stress.*® Regarding whether race/
ethnicity modifies the sleep mortality association,
investigators have observed that while extreme
sleep durations (<5 h and > 9 h) were linked to
elevated mortality across all groups, the strength
of these associations was often higher in White
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adults than in Black or Hispanic groups.'”*° Never-
theless, the disproportionately high prevalence
of unhealthy sleep among Black and Hispanic
women would suggest a substantial population-
level impact even if hazard ratios are modest.

Overall, significant racial and ethnic differences
in sleep duration, shaped by various social deter-
minants, highlight the importance of continued
research on the links between sleep health and
mortality in diverse and representative cohorts of
women.

MECHANISTIC PATHWAYS

Abnormal sleep duration has been linked to a
range of biological pathways that may negatively
impact health and increase mortality risk. These
mechanisms span multiple physiologic systems,
including cardiometabolic, respiratory, immune/in-
flammatory, hormonal, and neurocognitive do-
mains, underscoring the widespread influence of
sleep on the body.

Cardiometabolic and Obesity

One of the clearest connections between sleep
duration and mortality is through cardiovascular
and metabolic health. Evidence from large cohort
and experimental studies shows that abnormal
sleep duration elevates the risk of chronic cardio-
vascular conditions and increases mortality. In
recognition of this, in 2022 the American Heart As-
sociation added sleep health to the Life’s Essential
8, as a core component to maintaining optimal
cardiovascular health.*®

Some of the earliest evidence on sleep duration
and cardiovascular disease in women comes from
the Nurses’ Health Study, which followed over
71,000 women and found that abnormal sleep
duration was linked with increased risk of coronary
heart disease.*” Specifically, they reported that
women sleeping 5 hours or less per night had an
82% increased risk of coronary heart disease
compared to those sleeping 8 hours. Subclinical
disease evidence comes from King and col-
leagues who found that actigraphy-measured
short sleep predicted coronary artery calcification
in women over 5 years.*® Similarly, the Multiple
Ethnic Study of Atherosclerosis found that incon-
sistent sleep duration was linked to multiple indi-
cators of subclinical atherosclerosis and that
sleep regularity may represent a modifiable
approach to lowering the risk of atherosclerosis.*®

On the metabolic front, insufficient sleep im-
pairs glucose and appetite regulation. In the Mas-
sachusetts Male Aging Study, short sleepers were
twice as likely to develop type 2 diabetes over
15 years.®Y In controlled physiology trials, Spiegel

and investigators showed that 2 nights of 4 h
sleep reduced leptin and increased ghrelin to
stimulate appetite.®""°?> In the Nurses’ Health
Study, women sleeping less than 5 hours gained
more weight and had higher incident obesity risk
over 16 years.>® Sleep deprivation also negatively
affects lipid metabolism, leading to less favorable
cholesterol profiles,** particularly in women un-
dergoing hormonal changes related to pregnancy
or menopause. These findings point to a cycle of
short sleep raises appetite, promotes insulin
resistance and leads to obesity and metabolic
dysfunction contributing to cardiometabolic dis-
ease and mortality.

While long sleep is more challenging to interpret
mechanistically, several large cohort studies
link long sleep to poorer cardiometabolic out-
comes including obesity and increased risk of
depression, certain inflammatory disorders, and
diabetes.*347:50:53,:55.56 Gontributing factors may
include undiagnosed sleep disorders, poor sleep
quality, irregular sleep patterns, and unhealthy
lifestyle behaviors like physical inactivity, poor
quality diet, inconsistent employment, and social
isolation.® Some long sleepers may also have
underlying chronic conditions like subclinical car-
diovascular disease, autoimmune disorders or
chronic infections; thus, it is important to differen-
tiate primary effects of long sleep from the
secondary effects of illness. Like short sleep, pro-
longed sleep duration is linked to increased car-
diovascular and all-cause mortality.'”+21:55:57-59

In summary, a large body of evidence supports
the role of abnormal sleep—both short and
long—in contributing to cardiovascular and meta-
bolic dysfunction, leading to higher risk of obesity,
hypertension, diabetes, heart disease, stroke, and
ultimately mortality.

Sleep Apnea and Sleep Disorders

When evaluating the relationship between sleep
duration and mortality, it is imperative to consider
sleep disorders, particularly OSA, which can
mediate or confound this association. OSA is
common, especially among postmenopausal,
overweight, or older women, with prevalence
rates reaching approximately 50% in postmeno-
pausal women.?>:%% OSA may lead individuals to
report long durations of time in bed as they
attempt to compensate for inefficient sleep or
conversely result in short actual sleep due to
frequent arousals. Both scenarios are linked to
elevated risks of hypertension, coronary artery
disease, arrhythmias, and stroke, driven by
chronic intermittent hypoxia and sympathetic
overactivation,'8:25:6
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In  community-based cohorts, moderate-to-
severe OSA has been shown to increase all-
cause mortality (HR ~ 6.2) independently after
adjusting for age, body mass index, cholesterol,
and comorbidities.®>®® The presence of OSA
among individuals with long or short sleep may
partly explain why extreme sleep durations corre-
late with elevated mortality. Importantly, women
are historically underdiagnosed with OSA because
they often present atypically—complaining of
insomnia or fatigue rather than witnessed ap-
neas—leading to missed diagnosis and hidden
mortality risk in short-sleeping women.54:6°
Encouragingly, treatment of OSA improves blood
pressure and lowers cardiovascular event risk in
long-term observational follow up.®®

Beyond OSA, insomnia is prevalent among
women, particularly under stress or during meno-
pause. Insomnia has been linked to a modest but
significant increase in both cardiovascular and
all-cause mortality. For instance, studies of older
adults found persistent insomnia was associated
with elevated risks, especially when coupled with
short objective sleep duration.?*%%:57 The underly-
ing mechanism likely involves chronic hyperarous-
al and stress system activation, resembling the
effects of short sleep.®® Many individuals with
insomnia obtain a normal amount of sleep by dura-
tion but still suffer poor sleep quality, rendering
duration alone is insufficient as an indicator.®
Medical treatments like cognitive behavioral ther-
apy for insomnia (CBT-Il) could improve both sleep
time and quality and potentially reduce cardiovas-
cular and mortality risk.”%""

Other disorders including restless legs syn-
drome and related movement disorders which
fragment sleep could lead to poor sleep quality
and abnormal sleep duration.”>”® Moreover,
circadian rhythm disorders like advanced or
delayed sleep phase which might not change total
sleep amount, but affect the quality and efficiency
of sleep, may also have an impact on overall car-
diovascular and morality outcomes.”*">

Taken together, sleep disorders appear to be
critical mediators of the link between sleep duration
and mortality despite being frequently unmeasured
or unaccounted for in large cohort studies.
Addressing sleep disorders would be a pivotal
part of mitigating the negative health outcomes
associated with extreme sleep durations in women.

Inflammatory and Immune

A growing body of research identifies chronic
inflammation as a fundamental pathway linking
sleep disturbances and mortality. Both short and
long sleep have been associated with a state
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of persistent low-grade systemic inflammation.
For instance, acute sleep deprivation elevates in-
flammatory cytokines such as interleukin (IL)-6
and C-reactive protein (CRP).”®"” Epidemiologic
studies similarly show that individuals habitually
sleeping fewer hours exhibit higher CRP, fibrin-
ogen, and other inflammatory markers.”®7° In an
experimental study by Yang and colleagues, with
3 consecutive nights of 4 h or less sleep, female
participants demonstrated significantly greater IL-
6 elevation than males, despite no disruption in
macrocirculation or microvascular parameters.&°

Inadequate sleep activates stress pathways that
drive pro-inflammatory mediator production.
Persistently elevated inflammation can damage
tissues over time and contributes to age-related
diseases.®"®? Additionally, inflammation plays a
key role in the development of atherosclerosis,
linking short sleep to cardiovascular risk.2® Inflam-
mation is also implicated in insulin resistance,
metabolic dysfunction, and may contribute to
carcinogenesis,®*® reinforcing concerns about
cancer risk in individuals with abnormal sleep
duration. Beyond cytokine changes, sleep depri-
vation impairs the immune system: natural killer
cell cytotoxic activity declines, T-cell function di-
minishes, and vaccine response is reduced.®°:8°
These immune deficits could increase mortality
risk via infections or impaired tumor surveillance.

While mechanistic data on long sleep are less
developed, some researchers propose that pro-
longed sleep may in part reflect underlying inflam-
matory or immune dysregulation,®>%” such as
chronic infections, autoimmune disease, or sys-
temic illness, that increases both sleep need and
mortality risk. Thus, inflammation appears to be a
common mechanistic pathway by which sleep
duration in both short and prolonged forms influ-
ence mortality.

Hormonal and Endocrine

Disrupted sleep duration can lead to dysregulated
secretion of hormones that govern metabolism,
stress responses and cell growth—processes
closely linked to mortality risk. A key hormone in
this pathway is cortisol, the body’s primary stress
mediator. Chronic short or poor sleep blunts the
normal overnight decrease in cortisol and elevates
evening levels, creating a persistent stress
state.?889 Elevated cortisol promotes hyperten-
sion, insulin resistance, and central adiposity,
which are features of metabolic syndrome that in-
crease mortality risk.°%°" Another critical hormone
is melatonin, produced nocturnally by the pineal
gland and helps regulate sleep. Beyond regulating
circadian rhythms, melatonin has antioxidant and
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may help suppress tumor development.®?> Short
sleep and night-shift work, both of which disrupt
melatonin, have been associated epidemiologi-
cally with increased risks of hormone-sensitive
cancers, particularly breast cancer in women.®®
The International Agency for Research on Cancer
has classified long-term night-shift work as a prob-
able carcinogen, with melatonin suppression
proposed as a key mechanism.®* Accordingly,
hormonal dysregulation via elevated cortisol and
reduced melatonin forms a biological basis for
the sleep and mortality link, in which sleep depri-
vation disturbs stress and circadian-regulated
hormones in ways that damage health over time.

Neurologic and Cognitive

Short sleep substantially impairs cognitive perfor-
mance, reaction time and mood, directly raising
the risk of accidents and injuries particularly in
younger adults. For instance, driving after just
5 hours of sleep produces reaction-time impairment
comparable to being legally intoxicated.®>°® The
American Automobile Association Foundation re-
ports that individuals sleeping less than 7 hours
per night face twice the crashrrisk, further increasing
to fourfold for those under 5 hours.®” Similarly, self-
reported study of shift workers revealed that female
nurses sleeping less than 6 hours were significantly
more likely to report drowsy driving and workplace
accidents.® These accidents contribute to elevated
all-cause mortality, especially among those under
50 years of age.””%°

Chronic sleep deprivation also increases vulner-
ability to mental health disorders including depres-
sion, which carry heightened suicide risk and
overall morbidity. Women have higher baseline
rates of depression than men, and insomnia is a
well-known precipitant of depressive episodes. '
Prospective research among US adult women
(ages 20-40) found that those reporting frequent
sleep difficulties had a threefold higher risk of
depressive symptoms 6 months later.'®" A cross-
sectional study of menopausal women found a
U-shaped association between sleep duration
both short and long and risk of depression.'%?

Taken together, a bidirectional relationship is
evident: poor sleep can precipitate or worsen
depression, while depression in turn disrupts sleep
thereby amplifying risk of mortality. Maintaining
sufficient and regular sleep is therefore increas-
ingly recognized as a pillar of brain and mental
health with implications for longevity.

SUMMARY

A substantial body of evidence provides consis-
tent support for a U-shaped association of sleep

duration and mortality. Women who consistently
sleep 7 to 8 hours per night have the lowest risk
of death, while sleeping significantly more or less
is tied to greater risk. This pattern has been
observed across various populations and demo-
graphic subgroups of females, although specific
risk profiles may differ depending on factors like
age, menopausal status, and racial/ethnic back-
ground, influenced by both biological and social
determinants. The mechanisms underlying these
observations are likely multifactorial, including
cardiometabolic stress, sleep disorders, chronic
inflammation, hormonal dysregulation, and neuro-
cognitive impairment—all of which can lead to
increased disease burden and mortality across
multiple organ systems. Thus accordingly, inte-
grating sleep health into routine care and equip-
ping women with the knowledge and resources
to prioritize restorative sleep should be a corner-
stone of clinical care and guidance for women.

CLINICS CARE POINTS

e Make sleep a core part of women's preventive
care: routinely assess sleep duration, quality,
and disorders in women to support overall
mental and chronic disease health.

e View sleep duration as a modifiable risk fac-
tor: treat both short and long sleep in women
as potential signs of underlying health issues
needing further evaluation.

e Investigate extreme sleep durations in
women across all age groups: very short or
long sleep in premenopausal, perimeno-
pausal, and postmenopausal women should
prompt screening for sleep and/or chronic
health conditions.

e Screen marginalized women for sleep disor-
ders: use culturally sensitive tools to identify
undiagnosed sleep issues in Black and Hispan-
ic women and reduce disparities.

e Include sleep in cardiometabolic, endocrine,
and cognitive health: consider sleep and its
impact in patients with metabolic syndrome,
neurocognitive/mood disorders, and other
chronichealth conditions as part optimal care.
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