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INTRODUCTION

Dementia, a progressive neurodegenerative syndrome characterized by cognitive decline,
presents a major global health challenge. As the population ages, understanding modifiable
risk factors for dementia becomes increasingly crucial. Sleep disturbances are highly prev-
alent in older adults and have garnered significant attention due to their potential link to
cognitive decline and dementia. An umbrella review of systematic reviews and meta-anal-
yses has highlighted excessive daytime sleepiness as consistently associated with an increased
risk of dementia and cognitive decline [1]. However, the association between other sleep-
related issues, such as sleep-disordered breathing (SDB), long or short sleep duration, in-
somnia, and poor sleep quality, and cognitive outcomes is less consistent, with only around
half of primary studies reporting significant links [1]. Understanding the nuances of this re-
lationship, identifying underlying mechanisms, and developing targeted interventions are
critical for mitigating the risk of dementia and promoting cognitive health in later life.

EPIDEMIOLOGICAL EVIDENCE

While some studies suggest a general association between sleep disturbances and an in-
creased risk of dementia, the precise nature of this relationship is complex and potentially
influenced by factors such as age and specific sleep parameters. A meta-analysis revealed
that both short sleep duration (<6 hours per night) and long sleep duration (=9 hours per
night) independently raise the risk of dementia [2]. This U-shaped association suggests that
deviations from an optimal sleep duration window may be detrimental to cognitive health.
Furthermore, a recent 10-year observational study revealed an age-dependent relation-
ship between sleep duration and dementia risk [3]. Long sleep duration (>8 hours) was as-
sociated with a higher risk of dementia and Alzheimer’s disease (AD) across the lifespan,
while short sleep duration (<7 hours) increased dementia risk in adults under 70 years old.
Paradoxically, in adults 70 years and older, short sleep duration was linked to a lower risk
[3]. This finding suggests that the impact of sleep duration on cognitive health may shift
with age, potentially reflecting compensatory mechanisms or different underlying patho-
physiological processes in older individuals. This underscores the need for careful consid-
eration of age when assessing the potential link between sleep duration and dementia risk.

POTENTIAL MECHANISMS

The association between sleep disorders and dementia risk is not merely correlational.
Several potential mechanisms are being actively investigated, providing insights into the
biological plausibility of this link.
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Amyloid-Beta and Tau Pathology

Disrupted sleep, particularly shorter sleep durations, is associ-
ated with elevated levels of amyloid p (Af) and phosphorylated
tau, key pathological hallmarks of AD [3,4]. Even acute experi-
mental sleep deprivation can significantly increase Ap levels in
cerebrospinal fluid [4]. Conversely, improving sleep quality ap-
pears to have a positive effect by reducing these harmful bio-
markers. Excessive daytime sleepiness, often a sign of poor sleep,
has also been linked to elevated AP levels [5]. These findings
suggest that sleep plays a critical role in the clearance and regu-
lation of these neurotoxic proteins.

Obstructive Sleep Apnea and Hypoxia

Obstructive sleep apnea (OSA), a common sleep disorder char-
acterized by intermittent hypoxia, is associated with increased
AP and phosphorylated tau levels [6,7]. This may be due to
long-term cerebral hypoxia and hypometabolism during OSA
episodes, potentially leading to structural brain changes such as
reduced cortical volume and white matter hyperintensities in
vulnerable regions like the hippocampus and cingulate cortex
[8]. The intermittent oxygen desaturation associated with OSA
can trigger inflammation and oxidative stress, further contrib-
uting to neurodegeneration.

Brain Atrophy

Both insufficient and excessive sleep duration are associated
with faster brain atrophy in frontal and temporal regions, ven-
tricular enlargement, and hippocampal degeneration [9,10].
These structural changes are characteristic of AD and other de-
mentias, suggesting that both extremes of sleep duration may
accelerate neurodegenerative processes.

Inflammation

Sleep disturbances appear to trigger inflammatory responses,
with elevated levels of C-reactive protein, interleukin-6 (IL-6),
and tumor necrosis factor-alpha (TNF-a) observed. These in-
flammatory markers are independently associated with an in-
creased risk of all-cause dementia in older adults, suggesting a
potential role for inflammation in the observed link between
sleep and dementia risk. Chronic inflammation can damage
neurons and disrupt synaptic function, contributing to cogni-
tive decline.

IMPLICATIONS FOR PUBLIC HEALTH
AND CLINICAL PRACTICE

The evidence linking sleep disturbances to dementia risk has sig-
nificant implications for older adults and public health strategies.

Public Health Education

Public health initiatives aimed at promoting sufficient sleep, spe-
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cifically 7-8 hours per night, are crucial for preventing cognitive
decline. These messages must be carefully crafted to be clear,
culturally sensitive, and accessible to all, particularly disadvan-
taged groups who may face unique barriers to achieving ade-
quate sleep. This includes addressing socioeconomic factors that
influence sleep, such as access to safe and comfortable housing,
healthy food, and healthcare.

Multi-Faceted Approach

A multi-faceted approach is necessary, engaging community
leaders, healthcare professionals, government agencies, and
various organizations to ensure widespread dissemination and
uptake of sleep health information. This could include creating
educational materials, developing online resources, and con-
ducting community-based workshops.

Economic and Social Benefits

Highlighting the economic and social benefits of adequate sleep
can inform public policy and prioritize sleep health as a critical
component of public health. This includes advocating for poli-
cies that support healthy work-life balance, access to affordable
healthcare, and safe and accessible living environments.

Non-Pharmacological Interventions
Non-pharmacological interventions should be the cornerstone
of addressing sleep problems in older adults. These interven-
tions, such as light therapy, increased social and physical activi-
ty; cognitive behavioral therapy for insomnia, modifying the sleep
environment, and minimizing daytime napping, have shown
promise in improving sleep quality. Complex interventions that
address multiple sleep-disrupting factors, like pain, anxiety, and
environmental disturbances, are also vital, particularly in nurs-
ing home settings.

Environmental Modifications

Creating sleep-friendly environments is essential for promoting
healthy sleep. This includes maintaining a regular sleep-wake
schedule, ensuring a dark and quiet bedroom, and avoiding caf-
feine and alcohol before bedtime.

Screening and Diagnosis

Primary care physicians should routinely screen older adults for
sleep disorders, particularly SDB and chronic insomnia. Early
diagnosis and treatment of these conditions can potentially miti-
gate their negative impact on cognitive function.

Open Discussion and Professional Help

Furthermore, promoting open discussions about sleep difficul-
ties and encouraging older adults to seek professional help when
needed is essential. Equip healthcare professionals with adequate
training and resources to effectively address sleep issues in older
adults. This includes providing them with access to evidence-



based guidelines and resources for diagnosing and managing
sleep disorders.

Cautious Use of Medications

The use of medications for sleep disturbances in the elderly
should be approached with caution. First-line options should
prioritize non-pharmacological approaches and avoid benzo-
diazepines and non-benzodiazepines due to their questionable
effectiveness and potential for harm, including increased risk
of falls and cognitive impairment. While newer, shorter-acting
sleep medications may have fewer side effects, high-quality data
supporting their use in older adult populations are lacking. Ad-
dressing sleep health requires a shift in focus from relying on
medications to implementing evidence-based non-pharmaco-
logical strategies.

Continued Research

Continuous research into the role of sleep duration and quality
on general health and well-being is essential to inform public
health interventions and improve outcomes for older adults.
This includes investigating the effectiveness of different inter-
ventions, identifying biomarkers for early detection of sleep-
related cognitive decline, and exploring the genetic and environ-
mental factors that influence the relationship between sleep and
dementia risk.

CONCLUSION

The relationship between sleep and dementia is increasingly
recognized as a complex and clinically relevant area. While ex-
cessive daytime sleepiness emerges as a consistent risk factor,
the impact of other sleep-related issues, particularly sleep dura-
tion, appears to be nuanced and potentially age-dependent. The
growing understanding of the underlying mechanisms, includ-
ing the role of amyloid-beta and tau pathology, inflammation,
and brain atrophy, provides a strong rationale for implementing
public health strategies aimed at promoting healthy sleep habits
in older adults. By prioritizing non-pharmacological interven-
tions, fostering open communication about sleep difficulties,
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and investing in continued research, we can potentially mitigate
the risk of dementia and improve the cognitive health and well-
being of older adults.
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