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Abstract

Purpose of Review This systematic scoping review examines evidence from the last five years on sleep interventions in
cognitive healthy older adults and those with mild cognitive impairment.

Recent Findings Sleep disturbance has been identified as a potential early, modifiable risk factor for dementia, making it
crucial to investigate if these interventions also enhance cognitive function and neurodegenerative biomarkers.

Summary Since 2019, research on sleep interventions in older adults with or without cognitive impairment has gradually
expanded, especially on non-pharmacological treatments including CBT-I, exercise, and multi-modal interventions, which
show promise but require further study to confirm cognitive benefits. Pharmacological interventions have primarily focused
on melatonin and orexin antagonists, with long-term safety remaining a concern. Tailored, clinically effective interventions
that consider the presence of Alzheimer’s disease biomarkers, such as amyloid, tau, cerebrovascular disease, or alpha-
synuclein in key sleep-related circuits, are essential to developing feasible, cost-effective, and scalable treatments for older
adults with or without cognitive impairment.

Keywords Alzheimer’s disease - Dementia - Cognitive impairment - Sleep intervention - Prevention - Neurodegenerative

biomarkers

Introduction

Dementia is a neurodegenerative disease that impairs cogni-
tive ability, behaviour and functioning and is the 7th lead-
ing cause of death globally [1]. In the absence of a cure for
dementia, research has recently shifted its focus to targeting
modifiable risk factors that may prevent or delay cogni-
tive decline [2]. Over the last decade, sleep and circadian
(sleep—wake) disturbances have been increasingly recog-
nised as possible risk factors for cognitive decline [3]. Sleep
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disturbances have shown to increase levels of beta-amyloid
(AP) and phosphorylated tau (p-tau) [4], key pathophysi-
ological features of Alzheimer’s disease (AD), and lead to
worse global cognition. Although exact mechanisms are
unknown, the likely bidirectional interrelationship between
sleep and AD is mainly attributed to the role of sleep in
learning and memory [5], synaptic plasticity [6], and glym-
phatic clearance of metabolic waste from the brain [7].
Sleep disturbance affects nearly one-third of adults in the
general population and increases with age, with prevalence
rates from 30-70% in older adults [8]. These disturbances
include subjective complaints such as insomnia, and other
sleep disorders such as obstructive sleep apnea (OSA) and
excessive daytime sleepiness [9]. Older adults (aged over
65) are more at risk of disorders accompanied and/or exac-
erbated by poor sleep. Sleep—wake disturbances are a promi-
nent feature of AD and other dementias [10], and are linked
to poorer disease prognosis [11]. Converging evidence also
suggests that sleep—wake disturbances manifest in the ear-
lier stage of the dementia continuum, such as in individuals
with mild cognitive impairment (MCI). MClI is a transitional
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phase between normal aging and dementia, marked by
objectively impaired cognitive function that does not sig-
nificantly interfere with daily activities, and carries a higher
risk of progressing to dementia [12]. Around 50-63% of
MCI patients subjectively report sleep—wake disturbances,
with pronounced changes in sleep macro-architecture,
including greater wake after sleep onset, reduced total sleep
time, lower sleep efficiency, and longer sleep onset latency
compared to healthy controls [13, 14]. Even earlier on the
continuum, shorter sleep duration in healthy older adults in
midlife, particularly at ages 50 and 60, has been associated
with an increased risk of late-onset dementia, independent
of sociodemographic, behavioural, cardiometabolic, and
mental health factors [15]. This highlights an opportunity to
target sleep disturbance in older adults as a potential strategy
to prevent cognitive decline and dementia.

The objective of this systematic scoping review was to
provide an overview of sleep interventions in older adults,
with or without cognitive decline, over the past five years.
Research in this area is rapidly progressing with several
notable recent systematic reviews [16, 17], and we therefore
sought to provide an updated systematic scoping review of
empirical research published since January 2019. Our pri-
mary study aim was to document types of sleep interventions
being evaluated in older adults with or without cognitive
impairment. Second, we wanted to determine the impact of
the sleep intervention on cognitive outcomes, neurodegen-
erative biomarkers, and brain structure and function using
neuroimaging techniques, if assessed.

Methods

This scoping review employed a systematic search strategy
and a narrative synthesis of findings [18]. Our objective was
to map existing research on interventions for sleep distur-
bances and their effects on cognitive outcomes and neuro-
degeneration markers in older adults with or without cogni-
tive impairment. The search was conducted using PubMed,
Scopus, Web of Science, Embase and PsycInfo databases for
English-language articles from 1 January 2019 to 1 March
2024 (see flow diagram in Fig. 1). Reference lists of relevant
review articles were also screened. The search strategy was
discussed and agreed upon informally by the multidiscipli-
nary team. After removing duplicates, three authors (AS,
SDK, ZMS) screened titles and abstracts against the inclu-
sion criteria. The inclusion criteria were as follows:

1. Population: Cognitively healthy older adults (mean age
> 50 years) or those with MCI or preclinical AD, con-
firmed by examining the inclusion criteria or baseline
scores against standardized diagnostic criteria.
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2. Intervention: Any form of pharmacological and/or non-
pharmacological sleep intervention (any frequency and
duration).

3. Comparison: Any control arm, including passive (treat-
ment as usual, wait-list) or active (matched placebo,
active comparator).

4. Outcome: Any validated measure evaluating changes in
sleep (subjective or objective), cognitive function, neu-
rodegenerative biomarkers, or neuroimaging data.

5. Study design: Any controlled, interventional studies.

Articles were excluded if they met the following criteria:
(i) published before 1 January 2019; (ii) included partici-
pants with comorbid medical conditions that could poten-
tially influence treatment effects (e.g., cancer, cardiovascular
or metabolic disorders); (iii) lacked essential data or statis-
tical analyses to ascertain treatment effects; or (iv) pooled
data of older and younger adult populations. The remain-
ing full-text articles were categorized by intervention type.
Data extraction performed by five authors (AS, SK, ZMS,
BT, NC), each assigned to a specific intervention type. This
review was reported according to the Preferred Reporting
Items for Systematic Reviews and Meta-Analyses extension
for scoping reviews (PRISMA-ScR) [19].

Results

A total of 35 full-text articles were reviewed and sum-
marized (Table 1 and 2). Results are divided in two sub-
sections: (i) non-pharmacological interventions, and (ii)
pharmacological interventions, considering the type of inter-
ventions administered and the disease stage of participants.
Of the 28 articles evaluating non-pharmacological treat-
ments, interventions included cognitive behaviour therapy
for insomnia (CBT-I) (six studies), light therapy (one study),
exercise (14 studies), multi-modal intervention (two studies),
mindfulness-based intervention (two studies), non-invasive
brain stimulation (one study), and acoustic stimulation (two
studies). Of the seven pharmacological intervention stud-
ies, one evaluated melatonin, five evaluated orexin antago-
nists, and one evaluated supplementation. No recent articles
(2019-) on benzodiazepines or Z-drugs for treating sleep
disturbances in older adults or individuals with MCI met
inclusion criteria for this review.

The review encompassed research from 15 differ-
ent countries, with notable concentration of studies from
China (seven studies) and the USA (six studies). Most stud-
ies included cognitively healthy older adults (mean age >
50 years; 26 studies), while nine studies included individuals
with MCI. Where data were provided, most studies had a
majority of female participants (i.e., sample > 50% female).
Nineteen studies assessed only subjective sleep measures,
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Fig. 1 Flow diagram outlining

the literature search
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Number of articles identified
from databases: 748
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Embase (259)
PsycINFO (52)
Scopus (4) 24
Web of Science (152)

Number of articles identified
from other sources (searching
of reviews or reference lists of

identified articles):

A4

[ Number of title/abstract reviewed after duplicates removed: 648 ]

—»i Excluded after title/abstract review: 592

A4

‘ Number of full text articles reviewed: 56

Screening

Included

13 studies included both subjective and objective sleep
measures, and five studies examined only objective sleep
measures. Nine studies examined cognitive outcomes, with
one administering a discrete neuropsychological task, three
using a brief measure of cognition only (e.g., the Montreal
Cognitive Assessment (MoCA)), two administering com-
prehensive neuropsychological batteries, and three using a
combination of both. Notably, no included study examined
the effects of sleep interventions on neurodegenerative bio-
markers or neuroimaging outcomes.

Cognitive and Behavioural Strategies and Bright
Light Therapy

Four studies explored the effects of CBT-I, the gold-standard
intervention for insomnia [20-23]. In a large study of 1,611
older adults with chronic insomnia, six 20-min sessions of
digital CBT-I over 12 weeks significantly improved func-
tional health, psychological well-being, and sleep-related
quality of life compared to a sleep hygiene control group

Excluded after full text review: 21
No adequate control group 10
Secondary analysis of included paper 5
Did not assess sleep outcomes 3
Lacked essential data or statistics 3

Included
studies

35

[22]. An RCT of digital CBT-I in adults with insomnia
(mean age > 50 years) showed improvements in self-reported
cognitive impairment post-treatment (d=0.86) and at
6 months (d=0.96), partially mediated by reduced insom-
nia severity and increased sleep efficiency [23]. Another
study showed that 2-h weekly group CBT-I sessions for two
months significantly increased the likelihood of remission
of insomnia in older adults compared to the control group
[21]. Those in the CBT-I group with sustained remission of
insomnia also had an 82.6% decreased likelihood of expe-
riencing incident or recurrent major depression compared
to those in the control group without sustained remission of
insomnia. A secondary analysis showed reduced expression
of the cellular senescence blood-based biomarker p16™K42
in the CBT-I group at 24 months, suggesting long-term ben-
efits for cellular aging [24]. Three studies utilizing abridged
CBT-I methods, such as brief CBT-I and brief behavioural
therapy for insomnia (BBT-I), reported positive effects on
subjective sleep parameters, suggesting these shorter inter-
ventions may be just as effective [20, 25, 26].
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No controlled interventional studies in the past five
years examining CBT-I in MCI met criteria for this review.
Nonetheless, a recent open-label RCT found that admin-
istering six weekly sessions of digital CBT-I was feasible
in 40 older adults with MCI, with high adherence rates
(79% completed >4 out of the 6 CBT-I sessions) and an
improvement on the Insomnia Severity Index after 12 weeks
(NCTO05568381). This suggests that digital delivery of
standard CBT was acceptable and feasible in an MCI popu-
lation, warranting further long-term studies in individuals
with MCI. Although no studies have explored the effects of
CBT-I on AD-related biomarkers, emerging studies (e.g.,
NCT0395210), aim to investigate the efficacy of CBT-I on
cognitive function and its potential impact on AP accumula-
tion in cognitively healthy older adults with insomnia, indi-
cating a promising direction for future research.

Bright light therapy (BLT) is a non-pharmacological
treatment aimed at treating the physiological changes asso-
ciated with alternations of circadian rhythm in cognitively
healthy older adults and those with dementia (for review, see
[27]). Although some evidence supports its use to improve
sleep disturbances in individuals with cognitive impairment
or AD, several recent systematic reviews and meta-analyses
indicate that the current evidence is at best equivocal [17,
28-31]. Larger, more rigorously conducted trials are needed
before BLT can be recommended in clinical practice. Exist-
ing studies have administered heterogenous BLT protocols
administered across different settings (institutions, nurs-
ing homes, or hospital settings) which raises the question
whether BLT is an effective strategy in individuals with
cognitive impairment or AD and highlights the need for
early intervention. Juda et al. (2020) showed that a 5-week
treatment with dynamic circadian lighting in cognitively
healthy older adults did not significantly change subjective
and actigraphy-derived measures of sleep; however, higher
morning light exposure (between 6am-12 pm) resulted in
less fragmented sleep and more stable rest-activity pattern
[32].

Exercise-based Interventions

A 2022 systematic review and network meta-analysis of 35
RCTs found that muscle endurance training combined with
walking improved sleep quality in older adults more than
usual care (standardized mean difference, SMD =-2.2), but
was less effective than face-to-face CBT-I (SMD =-4.7)
[33]. Expanding on this, our review identified 14 studies on
exercise interventions for sleep published since 2019. These
studies align with recent systematic reviews showing that
various exercise types (walking, aerobic exercise, moderate-
to-high intensity interval training, resistance training, yoga,
Tai Chi, and dance) improve both subjective and objective
sleep outcomes.

@ Springer

No controlled interventional studies in the past five years
on exercise interventions for MCI met our criteria. How-
ever, a recent systematic review and meta-analysis found
moderate-to-high-quality evidence that exercise, regardless
of intensity, benefits both subjective (e.g., Pittsburgh Sleep
Quality Index) and objective sleep outcomes (e.g., poly-
somnography, actigraphy) in older adults with MCI or Alz-
heimer's disease and related dementias (AD/ADRD) [34].
A pre-registered trial (NCT03939286) will investigate the
effects of exercise on brain structure, function, and metabo-
lism using various brain imaging outcomes in patients with
amnestic MCI and Alzheimer’s pathology.

Multi-modal Interventions

Three studies on non-pharmacological multi-modal inter-
ventions for sleep disturbance in MCI were identified. Han
& Son (2023) found that an once weekly intervention com-
bining walking, light exposure, and behavioural strategies
for eight weeks, significantly improved subjective sleep
quality and MoCA-Korean scores in MCI patients com-
pared to a general education control group [35]. Weekly
telephone coaching was provided to promote adherence to
the intervention. Falck et al. (2020) showed that individu-
alized BLT, physical activity, and sleep hygiene training
improved subjective sleep quality but not actigraphy-derived
sleep outcomes in older adults with probable MCI and sleep
disturbance [36]. Adherence to treatment was not assessed.
Current pre-registered trials will test various multi-modal
lifestyle interventions on brain health including sleep, cogni-
tion, and AD-related biomarkers, such as inflammatory and
neurodegenerative biomarkers and structural and functional
brain imaging (for example, ACTRN12621001760864,
NCTO01041989, NCT03978052, NCT04364191).

Mindfulness-based Interventions

Mindfulness-based interventions (MBI) have shown
improvements in sleep quality, mental wellbeing, and cogni-
tion in older adults, including those with MCI and dementia
(for reviews, see [37] and [38]). We identified two studies
that met criteria for this review. Perini et al. (2023) found
that eight weekly MBI sessions significantly improved sub-
jective sleep outcomes, but not objective sleep measures,
in cognitively healthy older adults with sleep disturbances,
compared to an education-only control group, with effects
sustained at 6-month follow-up [39]. Cai et al. (2022) found
that eight weekly MBI sessions improved subjective sleep
and general cognitive measures (e.g., MoCA), but not on
discrete neuropsychological tests, in 75 MCI patients with
sleep disturbance [40]. A recent systematic review and meta-
analysis reported negligible effects of MBI on attention and
memory, with a small effect on executive function (g=0.14)
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in older adults with or without cognitive impairment [41]. It
is hypothesized that longer lifetime experience with mindful-
ness practice and integration with existing therapies (e.g.,
CBT-]) may enhance cognitive benefits, particularly in spe-
cific cognitive domains.

Non-invasive Brain and Acoustic Stimulation Techniques

One study exploring non-invasive brain stimulation was
included in the review. Lee et al. (2021) investigated the
effects of low-frequency transcutaneous electric nerve
stimulation (LF-TENS) compared to a sham device on
sleep outcomes in 160 older adults with insomnia [42].
Significant improvement in subjective sleep quality was
observed in participants aged > 60 years, but not in the
middle-aged group (aged 40-60 years), suggesting age-
specific effects. Current pre-registered trials are exploring
other techniques, including transcranial electrical stimula-
tion (NCT05771844) and transcranial alternating current
stimulation (NCT05544201) on memory performance and
neurodegenerative biomarkers.

Slow wave sleep (SWS)-enhancing technologies, such
as acoustic stimulation, are being explored as a way to
improve sleep and cognitive function in cognitively healthy
older adults [43—47] and those with MCI [48]. Papalambros
et al. (2019) found that one night of acoustic stimulation did
not change PSG-derived sleep outcomes in amnestic MCI
patients, but the magnitude of change in slow wave activ-
ity correlated positively with overnight memory recall on
a verbal paired-associated task, suggesting a link between
slow wave activity and memory consolidation [48]. Zel-
ler et al. (2024) showed no effect of phase-locked acoustic
stimulation (PLAS) versus sham on sleep outcomes in older
adults with or without cognitive impairment [49]. However,
PLAS induced significant electrophysiological responses
and improved memory performance in both groups, with a
delayed response in the cognitively impaired group. Stronger
electrophysiological responses in the cognitively impaired
group were significantly associated with improved A ratios.
These results suggest that PLAS could enhance SWS elec-
trophysiology, memory, and amyloid burden in older adults
with cognitive impairment, although longer interventions
may be needed for more pronounced memory improvements.

OSA Therapies

Given the limited number of published RCTs and the preva-
lence of observational, cross-sectional, or population-based
study designs exploring the effects of CPAP [50, 51], no
controlled interventional studies met the inclusion criteria
for this review. However, a systematic review of 11 stud-
ies (N=60,840 OSA patients) found that CPAP therapy
had a protective effect on the incidence of MCI and AD,

@ Springer

suggesting OSA as a modifiable risk factor for cognitive
decline [52]. Long-term research studies investigating
whether CPAP delays the accumulation of AD pathology
and cognitive and functional decline are currently underway.
These include two multi-site RCTs: one in 180 older adults
with moderate-to-severe OSA [53] [54] and another in 400
older adults with moderate-to-severe OSA (NCT05988385).
Both trials will administer personalized OSA therapy by
any combination (i.e., CPAP, oral appliance therapy, posi-
tional therapy) for dementia prevention. Additionally, three
pre-registered trials will examine how CPAP affects brain
health and cognition: one on AP deposition using PET
imaging in those with subjective cognitive decline and MCI
(NCT06150352); another on delaying progression of cog-
nitive impairment in amnestic MCI (NCT03113461), and
a third on the effect of CPAP withdrawal on brain waste
clearance in OSA (NCT05606991).

Pharmacological Approaches for the Treatment
of Sleep Disturbances

Melatonin

Exogenous melatonin is considered a safe alternative to
hypnotic medications, with modest efficacy for insomnia
and circadian rhythm disorders in older adults [55]. Duffy
et al. (2022) tested 0.3 mg and 5 mg doses of melatonin for
two weeks in 24 healthy older adults [56]. The higher dose
showed more consistent improvements in sleep parameters
than the lower dose and placebo. Although melatonin tri-
als in older adults demonstrate a favorable safety profile,
long-term safety data are limited, with most studies last-
ing less than 12 weeks (for review, see [55]). A pre-regis-
tered trial will examine the effects of 5 mg melatonin over
a 9-month period in older adults with and without MCI,
measuring actigraphy-derived sleep outcomes, AD bio-
markers (p-tau, t-tau, Ap-42 ratio) from cerebrospinal fluid
(CSF), and cognitive outcomes through neuropsychological
tests (NCT03954899). Melatonin, a potent antioxidant with
potential anti-amyloid properties, is being increasingly stud-
ied at higher doses (> 10 mg) for various conditions, includ-
ing cancer, cardiometabolic disease, and neurodegenerative
disorders [57, 58]. One study will evaluate the feasibility of
25 mg melatonin for 12 weeks in 40 adults with MCI (aged
60-80 years) on measures of brain oxidative stress using
magnetic resonance spectroscopy and blood-based biomark-
ers (ANZCTRN12619000876190).

Orexin Receptor Antagonists

Orexin receptor antagonists such as lemborexant, daridorex-
ant, and suvorexant are being explored for treating insomnia
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in older adults. In one study, 38 cognitively healthy older
adults (mean age > 50 years) received suvorexant, which
reduced tau phosphorylation at threonine-181 (p-taul81)
and AP levels (AP38, AP40, and AP42) in human CSF,
despite no significant group differences in sleep outcome
measures [59]. This suggests potential neuroprotective prop-
erties beyond its effects on sleep and underscores the need
for long-term studies on cognitive function and neurodegen-
erative biomarkers. A pre-registered Phase II RCT of suvo-
rexant (20 mg) in those aged > 65 years with amyloid pathol-
ogy but no cognitive impairment will assess impact on the
rate of Ap accumulation via PET imaging (NCT04629547).

Rosenberg et al. (2019) showed that 4-week treatment with
lemborexant (5 or 10 mg) significantly improved sleep onset
and maintenance compared to placebo and zolpidem in 1,006
adults with insomnia (aged > 55 years) and was well-tolerated
[60]. Kérppa et al. (2020) tested the effects of 6-month treat-
ment with lemborexant (5 or 10 mg) in adults with insomnia
(mean age 54.4 years) [61]. Both doses improved subjective
sleep parameters at 6 months, including sleep onset latency,
wake after sleep onset (WASQO), sleep efficiency (SE), and
sleep quality, with low rates of adverse events. The effects
on subjective sleep parameters were sustained at 12 months
[62]. A secondary analysis confirmed these findings in a sub-
group of older adults (> 65 years; n=262) [63]. The safety
and tolerability of lemborexant in elderly patients was simi-
lar to younger patients, with no age-based dose adjustments
required. Previous studies reported no effects on postural sta-
bility [64] and driving performance [65], though 10 mg lem-
borexant negatively affected attention and memory in healthy
older adults [64]. While preliminary work with lemborexant
in AD patients with sleep disturbance is promising [66], more
studies in older adults with cognitive impairment are needed.
A pre-registered trial will examine the effect of lemborexant
in cognitively healthy older adults with amyloid deposition on
AD biomarkers including CSF and plasma markers of tau and
Ap accumulation, neurofilament light chain (NfL), and soluble
triggering receptor expressed on myeloid cells 2 (STREM2)
(NCT06274528).

Zammit et al. (2020) assigned 58 adults (aged > 65 years)
with insomnia to receive ascending doses of daridorexant
and placebo over five two-night treatment periods [67].
Dose-dependent improvements in PSG-derived WASO
and latency to persistent sleep (dose range 10-50 mg)
were observed. Two subsequent Phase 3 RCTs (N=1,854)
showed that both 25 mg and 50 mg of daridorexant improved
sleep outcomes, while 50 mg also improved daytime func-
tioning, in adults with insomnia (mean age > 50 years) after
12 weeks [68]. A secondary analysis indicated that 50 mg
of daridorexant was most effective for improving both sleep
outcomes and daytime function, without increasing adverse
events or next-morning residual effects [69]. The same par-
ticipants joined a 40-week extension trial (n=550) [70]

showing 50 mg daridorexant consistently improved sleep
and daytime functioning without next-morning sleepiness,
withdrawal, or rebound effects. A pre-registered trial will
test daridorexant for insomnia in MCI and mild-to-moder-
ate AD, with outcomes including PSG, neuropsychologi-
cal assessments, and neurodegenerative biomarker assays
(NCT05924425).

Supplementation

One RCT examined the effects of a high-dose omega-3 and
omega-6 fatty acids with antioxidant vitamins on sleep, cog-
nitive function and functional capacity in 47 older adults
with MCI over six months [71]. The supplementation group
showed significant cognitive improvements on the ACE-R
and MMSE compared to placebo, indicating potential for
reducing cognitive and functional decline in MCI. A pre-
registered RCT (NCT06029894) will explore the effects
of a dietary supplement, citicoline, on sleep and cognition,
including neuropsychological tests and changes in CSF-
derived AP-42 and tau and p-tau levels.

Discussion

Since 2019, research on sleep interventions in older adults with
or without cognitive impairment has significantly expanded,
involving multiple countries and a higher proportion of female
participants, reflecting increased representation of women in
dementia research [72]. While most studies focused on sub-
jective measures of sleep, an increasing number of studies
included both subjective and objective measures, such as wear-
able devices. Few studies incorporated measures of cognition,
with most using only gross measures of cognition and a subset
administering discrete neuropsychological tasks. Additionally,
few studies incorporated long-term follow-up to determine
lasting clinical benefits and efficacy on sleep and cognitive
outcomes, aligning with a recent meta-analysis calling for
longer follow-up durations and use of supporting biomark-
ers [73]. Despite the growing interest in sleep, dementia, and
neurodegenerative research [74], none of the included studies
from the past five years examined the effect of sleep interven-
tions on biomarkers of neurodegeneration (e.g., glial fibrillary
acidic protein, NfL, p-tau217) or brain structure and function
via neuroimaging. However, several emerging pre-registered
trials include these outcomes, indicating a promising direction
for future research.

Over the past five years, research has established non-phar-
macological treatments such as CBT-I, exercise, and multi-
modal interventions as the mainstay for treating sleep distur-
bances in older adults, with or without cognitive impairment.
CBT-I remains a safe and effective method for improving sleep
in this population, though further research is needed to optimize
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its delivery in older adults, including length and type of therapy
(e.g., CBT-I, BBT-I) and mode of delivery (e.g., individual,
group, or digital). Digital or web-based CBT-I interventions are
particularly promising due to their accessibility, especially since
the majority of individuals with MCI use e-tools like the inter-
net and smartphones [75]. Indeed, a recent pilot RCT (N=246)
demonstrated that digital CBT-I is feasible and acceptable for
those with MCI, showing a 5.9-point improvement in ISI scores
at week 12 compared to the control group [76]. Similar results
were observed in another pilot RCT involving a four-session
multi-modal group intervention (‘‘Sleep Well, Think Well”) for
individuals with MCI [77]. Exercise intervention is a widely
accessible intervention that can improve or protect against
both functional and cognitive decline and improve depressive
symptoms — a known risk factor for dementia [78]. A system-
atic review of 218 controlled studies (N= 14,170 participants)
found that exercise was an effective treatment for depression,
with walking/jogging, yoga, and strength training more effec-
tive than other exercises, and yoga somewhat more effective
among older adults [79].

Given the complex and multifactorial nature of cognitive
decline in older adults, multidomain lifestyle interventions target-
ing several risk factors simultaneously show promise in improv-
ing sleep and cognitive decline. Large-scale, long-term RCTs,
such as The Finnish Geriatric Intervention Study to Prevent Cog-
nitive Impairment and Disability (FINGER) and World-Wide
FINGER (WW-FINGER), are in progress, with follow-ups of up
to 11 years [80]. These studies involve the addition of metformin
as a potential disease-modifying drug for AD and dementia, as
well as the analysis of cognitive outcomes, sleep parameters, and
genetic factors such as apolipoprotein E (APOE) [81]. Emerg-
ing non-pharmacological sleep interventions, including time-
restricted feeding [82] and music-based interventions, are also
being explored. Early evidence suggests that music-based inter-
ventions may improve sleep in older adults [83] and cognition
among those with MCI and AD [82]. However, more research
is needed to determine the type, duration, and dose of music
required to produce lasting effects on sleep and cognition.

In acute cases of sleep disturbance or as adjuncts to non-
pharmacological intervention, short-term pharmacological
therapies may be offered. Melatonin is considered a safe alter-
native to hypnotic medications such as benzodiazepines and
Z-drugs, which are not recommended due to their off-target
effects and heightened risk of falls and injury [84, 85]. Orexin
receptor antagonists are increasingly shown to be relatively safe
and effective for improving sleep in older adults, without the
need for aged-based dose adjustments. Preliminary studies sug-
gest potential neuroprotective effects of suvorexant, emphasising
the need for further long-term research to evaluate their impact
on cognitive function and neurodegenerative biomarkers. The
effects of AD-specific drugs on sleep are noteworthy. Meman-
tine, an N-methyl-D-aspartate receptor antagonist (NMDA)
receptor antagonist, has shown positive effects on sleep behavior
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in AD and dementia with Lewy bodies and Parkinson's dis-
ease dementia [86—88]. Anti-amyloid monoclonal antibodies
(MABS), including donanemab and lecanemab, offer new ave-
nues for research, particularly regarding their potential effects
on sleep, which remain largely unexplored. Targeting amyloid
burden early may reduce sleep disturbances and improve patient
outcomes [89]. Future studies involving MABs and emerging
pharmacological agents targeting neuroinflammation (e.g.,
NCT05904717) should incorporate validated objective and
subjective measures of sleep-related outcomes.

The field of sleep-focused clinical trials is limited by an
incomplete understanding of the neurobiology underlying
sleep disturbances in older adults and those with MCI, and
and how the regional distribution of neurodegenerative
disease in the brain predisposes to and/or perpetuates sleep
disorders and vice versa. Some studies suggest that distinct
clusters of individuals attending memory clinics exhibit
altered sleep neurophysiology, which correlates with distinct
cognitive profiles and brain network connectivity [90].
Future research must consider the type of sleep disorder,
environmental factors, and the neurodegenerative pathologies
that contribute to sleep disturbances and cognitive decline.
It is also pertinent that future research account for the
heterogeneity of cognitive deficits in pre-dementia periods
and tailor interventions accordingly, with insights into the
neuroscience of sleep in MCI informing these efforts.

Conclusions

The field of sleep-focused clinical trials in older adults
with or without cognitive impairment is progressing, but
still needs robust evidence through well-designed studies
targeting objective markers of sleep, cognition, and neurode-
generation. Personalized, clinically effective interventions,
considering the presence of amyloid, tau, cerebrovascular
disease, or alpha-synuclein in key sleep-related circuits, are
needed to develop feasible, cost-effective, and scalable treat-
ments in older adults with or without cognitive impairment.
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