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Abstract: Background: This scoping review investigates the effectiveness of mindfulness
meditation in alleviating sleep disturbances among individuals with mild cognitive impair-
ment (MCI) and Alzheimer’s disease (AD). With the rising prevalence of dementia and its
profound impact on cognitive function and quality of life, this review aims to synthesize
existing research and identify gaps in the literature. Methods: We systematically searched
six electronic databases (CINAHL, Embase, Medline, PsycINFO, PubMed, and Scopus)
from 2004 to 2024, yielding 462 potentially relevant articles. Screening was conducted using
ASReview, an Al ranking tool, which facilitated the selection of studies. Ultimately, seven
studies that met our stringent eligibility criteria were included in the review. We adhered
to the Preferred Reporting Items for Systematic Reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR) guidelines for reporting. Results: Our findings indicate
that mindfulness meditation significantly improves sleep quality, reduces insomnia severity,
and enhances overall well-being in this at-risk population. Notably, interventions that
combine structured, face-to-face sessions with at-home practice emerged as the most effec-
tive. Conclusions: Despite these positive outcomes, methodological limitations, including
small sample sizes and reliance on self-reported measures, underscore the need for more
rigorous long-term studies. This review highlights the potential of mindfulness meditation
as a low-cost, scalable intervention to improve sleep and cognitive health in older adults,
paving the way for future research and clinical applications.

Keywords: mindfulness meditation; sleep disturbances; dementia; mild cognitive
impairment (MCI); non-pharmacological interventions

1. Introduction

Dementia is a significant health concern that is increasingly affecting populations
worldwide as they age. Currently, around 50 million people worldwide are living with
dementia, a figure expected to rise to 78 million by 2030 and reach 152 million by 2050 [1,2].
This increase is largely attributed to an aging population, with projections indicating sig-
nificant future rises in dementia prevalence. Since 1990, the total number of individuals
affected by dementia has more than doubled, driven by population growth and demo-
graphic changes [3]. It profoundly impacts both individuals with dementia and their
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caregivers, leading to a notable decline in quality of life [4]. Currently, there are limited
treatment options for dementia, which makes it a relevant issue in healthcare [5]. Dementia
is a broad term that encompasses a range of symptoms indicating a decline in memory,
language skills, problem-solving abilities, and other cognitive functions, which ultimately
affects an individual’s daily functioning. AD is the leading cause of dementia [6]. The AD
continuum consists of three primary phases: preclinical AD, MCI due to AD, and dementia
due to AD [7-9].

Sleep disturbances are common throughout the AD continuum, affecting both individ-
uals at risk of developing dementia and those already diagnosed with the condition [10].
A recent systematic review [11] found that the pooled prevalence of any symptoms
of sleep disturbance among individuals with dementia was 26% (95% confidence
interval [CI]: 23-30%; n = 2719). Additionally, the prevalence of clinically significant sleep
disturbance was reported at 19% (95% CI: 13-25%; n = 2753). These disturbances can lead
to a range of negative consequences. Poor sleep can result in fatigue, which exacerbates
cognitive decline and impairs daily functioning [12]. Additionally, sleep deprivation often
contributes to mood disturbances, further impacting emotional well-being. Disrupted
sleep patterns can also create significant strain on caregivers, complicating the caregiving
environment [13,14]. Moreover, unresolved sleep issues can lead to behavioral disturbances,
such as agitation and aggression, which pose challenges for care provision and may increase
the risk of early institutionalization [15,16].

Sleep disruption in individuals with dementia is closely linked to the pathophysiology
of AD [17,18]. Adverse factors such as anxiety, depression, stress, and sleep disturbances
elevate the risk of developing dementia. Sleep disorders are potential risk factors for
cognitive impairment [19]. Specifically, a bidirectional and causal relationship between
non-rapid eye movement (NREM) sleep and amyloid beta pathophysiology may contribute
to both the risk and progression of AD [20,21]. Research indicates a significant relationship
between beta-amyloid deposition and atrophy occurring early in the disease process of
AD [22], and addressing modifiable risk factors during the early stages of neurodegenera-
tion when impairment is relatively mild, is a promising approach to prolong independence
and good quality of life [23]. Approximately one-third of dementia cases worldwide may
be influenced by modifiable factors, underscoring the high potential impact of preventive
strategies [24].

The primary approach for treating sleep disorders in individuals with MCI or AD
often begins with pharmacological interventions, including sedative hypnotics such as
benzodiazepines and unregulated supplements like melatonin [25]. However, pharma-
cotherapy has notable limitations, including potential side effects, drug interactions, and
the risk of dependence. These medications can expose patients to various harms, such
as increased sedation, falls, and further cognitive decline [26]. In response to these con-
cerns, there has been a rise in psychological and behavioral therapies for sleep disorders in
recent decades. A notable trend is the growing interest among older adults in exploring
alternative therapies, such as mind-body interventions, as options for addressing sleep
issues [27-30]. However, the evidence supporting many of these alternative approaches
remains inconclusive.

Mindfulness meditation is a mind-body intervention that encompasses various strate-
gies aimed at regulating emotions and attention, ultimately promoting overall well-being
and emotional balance [31]. This practice typically includes both guided sessions with an
instructor and daily home practice. Research has shown that meditation can positively
impact cognitive functions, such as attention and memory, as well as improve health and
well-being in the aging population [32,33].
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The effectiveness of mindfulness meditation in addressing sleep problems is well-
documented [34-36]. Specifically, mindfulness meditation can help individuals cope with
insomnia by fostering acceptance of their sleep difficulties, reducing sleep pressure, min-
imizing adverse brain stimulation, and promoting better sleep [37]. From a biological
standpoint, mindfulness training has been shown to enhance neural protection by tar-
geting neuron-restrictive silencing factors in individuals with MCI and AD [38]. As a
result, it is not surprising that mindfulness meditation has been linked to a decreased risk
and delayed onset of dementia [39,40]. Nevertheless, a recent systematic review [41] and
meta-analyses [42,43] underscore that the application of mindfulness-based intervention
for addressing sleep issues in individuals with MCI or dementia remains limited. There is
a pressing need to enhance study methodologies, as this is vital for advancing our under-
standing of the mechanisms underlying mindfulness-based interventions for patients with
MCI and AD, as well as their long-term effects.

Recently, several systematic reviews and meta-analyses have examined non-
pharmacological interventions aimed at alleviating sleep disturbances in individuals with
MCI or AD [44-47]. However, these reviews have primarily focused on interventions such
as light therapy, electrotherapy stimulation, physical exercise, acupressure/acupuncture,
massage, cognitive behavioral therapy for insomnia (CBT-I), and other multi-modal ap-
proaches. Notably, there has been a lack of studies exploring the impact of mindfulness
meditation, with only one systematic review [46] including just two relevant studies on
this topic. While CBT-I is typically the first-line treatment for insomnia, a recent study
utilizing micro-costing has demonstrated that mindfulness-based interventions are more
cost-effective [48]. This approach not only offers significant savings for both caregivers
and the healthcare system but also effectively addresses insomnia. This gap highlights the
need for a systematic scoping review to assess the effectiveness of mindfulness meditation
in addressing sleep problems among individuals with MCI or AD. Additionally, there is
limited evidence regarding the implementation of mindfulness meditation to improve sleep
in this population. A clearer understanding of how such interventions can be designed and
executed to enhance sleep quality in individuals with MCI or AD is essential.

2. Materials and Methods

The research on mindfulness interventions and their effect on sleep in older individu-
als with MCI or AD is still in its early stages. The existing literature in this field has not
been consolidated to validate any substantial findings. This review aimed to outline the
methods and content of these interventions, along with their impacts; therefore, a scoping
review is the most suitable approach for consolidating the research evidence [49]. It is
particularly valuable when addressing broad research questions and when recommenda-
tions for future research are required [50]. This scoping review followed the Joanna Briggs
Institute (JBI) guidelines for scoping reviews [51,52] and PRISMA-ScR guidelines to consol-
idate findings [53]. The review protocol was registered in PROSPERO (CRD42024528961).

2.1. Search Strategy

We systematically searched six electronic databases from 2004 to 2024: CINAHL, Em-
base, Medline, PsycINFO, PubMed, and Scopus. Randomized or non-randomized clinical
trials in which mindfulness meditation was compared to control conditions in people with
MCI or AD were included. The selection criteria were based on the Population, Interven-
tion, Comparison, Outcome (PICO) model. Studies that met the following criteria (Table 1)
were included in the scoping review.
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Table 1. Full search criteria.

P (Population)

I (Intervention)
C (Comparison)
O (Outcome)

Dementia or “mild cognitive impairment” or “Alzheimer’s disease” or “Frontotemporal
dementia” or “Lewy-body dementia” or “vascular dementia” or “mixed dementia” or

“subjective cognitive decline” or “memory decline” or “memory loss”.

Mindfulness or meditation.
Standard therapy or no treatment.
Sleep or awakening or wake or wakefulness or sleepiness or nap or doze or insomnia.

2.2. Eligibility Critiera

To be included in this review, articles needed to be peer-reviewed, written in En-
glish, and report either observational (i.e., pre/post design) or controlled studies (non-
randomized and randomized trials). Studies were excluded if they had no available full
text or were gray literature.

2.3. Study Selection

In our systematic review, we conducted comprehensive searches across multiple
scientific databases, which yielded 462 potentially relevant articles. To eliminate duplicates,
we utilized reference manager EndNote X9 and review manager Covidence. However,
due to EndNote’s limited sensitivity in identifying duplicates, we performed additional
deduplication in Covidence [54], resulting in a deduplicated set of articles. All types of
randomized controlled trials, observational studies, case—control studies, or cross-sectional
studies were considered eligible for inclusion.

For screening the titles and abstracts, the first author employed the Al tool "ASReview’
(Version 0.17.1) [55]. This tool utilizes an active researcher-in-the-loop machine learning
algorithm to rank articles based on their probability of meeting the inclusion criteria
through text mining. The AI tool presents the top-ranked article to the reviewer, who
makes the decision to include or exclude it for full-text screening. This decision is then
factored into the subsequent ranking, and the next top-ranked article is proposed to the
reviewer, employing an active learning approach. In particular, five references that met the
inclusion criteria were selected along with five irrelevant references randomly suggested by
the program for training purposes. It is important to note that the Al tool suggests articles
based on their probability of relevance, but it is ultimately the human reviewer who decides
which articles to include or exclude. An explanation of how the Al-supported screening
was implemented and the decision-making process for this review has been reported in
detail by van Dijk et al. [56].

To minimize the impact of subjectivity on inclusion, the articles identified as relevant
during the title and abstract screening underwent independent full-text screening by
two reviewers. In cases of disagreement regarding inclusion, a third independent reviewer
was consulted to resolve the discrepancies. The PRISMA-ScR flow diagram [53] summarizes
the disposition of all articles identified (Figure 1).

2.4. Data Extraxction and Synthesis

The data from all included studies were extracted and checked using a standard
data extraction form. The following information was recorded in our review: study
design, participants characteristics, intervention details, sleep outcomes, other outcomes,
participation, and adherence level. Each article was extracted independently by two
authors, and consensus was reached on the data extraction for each article.
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Articles identified through
various sources (N = 462)

CINAHL (n = 27)
Embase (n = 157) Duplicate articles removed
Medline (n = 43) (n=243)

Psyclnfo (n = 34)
Pubmed (n = 66)
Scopus (n = 135)

4

Records screened on title and
abstract, supported by Al >

Records excluded

(n =219) (n=183)

Reports excluded (n = 29)
Reports assessed for ,| - Commentary/review (n =
eligibility (n = 36) 13)

- Conference abstract (n = 9)
- No sleep outcome (n = 2)

- Duplicate (n=4)

- Dissertation(n=1)

Studies included in qualitative
synthesis (n=7)

[ Included ] [ Eligibility ] [Screening] [ Identification ]

Figure 1. PRISMA flow diagram.

2.5. Critical Appraisal

Critical appraisal is a systematic process for evaluating research studies, playing a vital
role in evidence-based practice. It involves scrutinizing various aspects of a study to assess
the reliability and validity of its outcomes, which is essential for determining the credibility
of interventions in healthcare research. All studies included in this scoping review were
critically appraised using the Mixed Methods Appraisal Tool (MMAT) Version 2018 [57].
The MMAT is a distinctive tool designed to evaluate empirical qualitative, quantitative,
and mixed-method study designs. It consists of five specific questions tailored to each
study design. Researchers rate each component of the MMAT as “Yes’, ‘No’, or ‘Can’t tell’,
with guidance provided to assist in reaching a comprehensive conclusion.

3. Results
3.1. Study Identification

The search yielded 219 unique articles (Figure 1). After 183 exclusions in the title
and abstract review phase, full-text review was conducted on 36 articles. After excluding
29 articles due to various reasons, such as commentary or conference abstract, seven articles
were reviewed and synthesized (Table 2).
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3.2. Participant Characteristics

Three studies focused on individuals with subjective cognitive decline, utilizing
evidence-based criteria from recent prospective research [58-60]. Cai et al. [61] exam-
ined individuals with MCI, while Giulietti et al. [62] targeted participants in the early
stages of AD, requiring formal diagnoses for inclusion. These studies implemented strict
exclusion criteria, eliminating participants with various medical conditions, neurological
and psychiatric diagnoses, and specific medications.

In contrast, Paller et al. [63] and Kovach et al. [64] employed broader eligibility criteria,
accepting patients with varying levels of cognitive impairment not exclusively related
to AD. Kovach et al. [64] excluded only individuals with movement disorders, while
Paller et al. [63] did not impose exclusions based on other medical conditions.

The selected studies focus on participants aged 50 to 98 years, with mean ages varying
from 60.47 years to 87 years. Female representation is notably high, with percentages
ranging from 59.5% to 86.79%. This demonstrates a significant predominance of female
participants in the research on cognitive health across these age groups (Table 2).

Table 2. Characteristics of participants and study settings.

Author et al. (Year)

Participants—Total N

Age Range (Mean =+ sd) in Years Female % Health Conditions Country Recruitment

Innes et al. (2016) [60] N =60
Innes et al. (2021) [58] N =40
Innes et al. (2018) [59] N =60
Paller et al. (2015) [63] N=37
Kovach et al. (2018) [64] N=36
Giulietti et al. (2023) [62] N =90
Cai et al. (2022) [61] N=75

Subjective cognitive decline,

o . . .
50-84 (60.6 £ 1.0) years 85% Metabolic/vascular risk USA Community health and workplace settings
50-84 (64.2 + 1.4) years 72% f“e‘s’l’f}f‘i‘s‘;g‘s’g“‘“"e decline, multiple USA Community settings via flyers
Subjective cognitive decline; 94% had at least Healthcare, community, and
cars o )
50-84 (60.47 £ 1.17) years 86.79% one metabolic/vascular risk factor for AD usa workplace settings
55-81 (72) years o . - L. University Alzheimer’s Disease Center, local
caregivers: 31-98 (62.5) 59:5% Various cognitive deficits usa advertisements
56-98 (87 £ 10.2) years 80.56% Yarlo};s chronic illnesses, cognitive USA Nursing homes and assisted living settings
impairment
>70 (82.8 =+ 5.6) years 63.6% Early-stage Alzheimer’s disease Ttaly Neurology clinic
60+ (80 + 9.3) years 74.7% Mild Cogitive Impairment, China Nursing homes via flyers and postings

sleep disturbances

3.3. Intervention Characteristics

All studies mandated some form of face-to-face intervention delivery (Table 3).
Three studies included an initial in-person training session, after which participants carried
out the intervention at home [58-60]. Notably, Innes et al. [58] replicated their design [60],
maintaining the same intervention structure but adding a control group.

Table 3. Study design and intervention participation.

Study Design Intervention Description Outcomes Main Findings

Author et al. 1. Type 1. Active 1. Sleep 1. Sleep Participation and Adherence

(Year) 2. Follow Up Period 2. Comparator 2. Others 2. Others
1. KK meditation
Format: involves a multifaceted
exercise that includes chanting a
mantra, performing a mudra, and Retention:
gsual}zaf‘g ‘ed‘]?‘q“es 1. PSQI 92% of participants (27/30 in the KK
F uration: | DW’TE S group and 28/30 in the ML group
Sre-fl}lenlcY- ]1a-l 15'2 X 2a. Cognition 1. Both groups demonstrated completed the 12-week intervention.
Ce”“"“ _?“glt d - ’l:"" petition of the Subjective: Memory function significant improvements in sleep 88% (26/30 in KK and 27/30 in ML)
ysonrtﬂ;\t]- "1va1 udes ‘t e “};‘%I“‘O" ofthe  Questionnaire (MFQ) quality. The KK group showed a completed the full 6-month
a-la-Na-Vla mantra while engaging Executive function (Trail-Making greater effect in terms of sleep study period.

B L R in. ;gesil;lzieorn?fevlzggrﬁ s:;:ira) Test—TMT) quality compared to the Dropout Reasons:

- - N vis S S Psychomotor speed and attention and ML 3 i ies, ti
(2016) [60] 2. Six months energy entering and exiting the body Y P St Included family emergencies, time

2. Music listening

Format: Participants listened to a
selection of relaxing instrumental
music from various composers
Duration: 12 weeks

Frequency: daily

Session length: 12 min

Content: The program CD included
music from six composers.
Participants were encouraged to
choose their musical selections

working memory (90-s Wechsler Digit
Symbol Substitution Test—DSST)

2b. Psychosocial and QOL
Subjective: Perceived Stress Scale
(PSS)

65 profile of mood states (POMS)
Psychological Well-being Scale
(PBWS) Health-related QOL (SF-36)

2. Both KK meditation and ML can
lead to improvements in various
psychosocial outcomes with more
pronounced benefits from
KK meditation.

constraints, and being lost to
follow-up.

Adherence Rates:

Participants completed an average of
93% of the 84 possible sessions during
the first 12 weeks.

During the optional 3-month
follow-up period, adherence was 71%.
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Table 3. Cont.

Study Design Intervention Description Outcomes Main Findings
Author et al. 1. Type 1. Active 1. Sleep 1 Sleep Participation and Adherence
(Year) 2. Follow Up Period 2. Comparator 2. Others 2. Others
1. KK meditation
Ditto
2a. Music listening Retention:
Ditto 1. Both the active treatment (KK and 80% participants completed the
2b. Enhance usual care ML) and enhanced usual care 3-month intervention. EUC has a
Format: Includes a comprehensive, (EUC) groups showt e;i much better retention.
illustrated educational booklet imprc\/'gemelrj\}; in sleep quality Dropout Reasons:
1. Randomized feasibility trial regarding healthy aging and i Personal illness or family
Innes et al. andomized feasibility tria dementia, Brain health activities. Ditto Ve e emergencies, conflicts with religious

(2021) [58]

Innes et al.
(2018) [59]

Paller et al.
(2015) [63]

Kovach et al.
(2018) [64]

2. Three months

1. Exploratory randomized
clinical trial
2. Six months

1. Pre-post intervention design
2. Two weeks

1. Controlled crossover repeated
measures experimental design

2. One week, and then underwent
2-week washout period

Duration: 12 weeks

Frequency: daily

Session length: 12 min

Content: Covers general information
on aging, memory loss, dementia risk
factors, strategies for healthy aging,
medication management, and
resources for additional information,
support, and volunteer opportunities

1. KK meditation
Ditto

2. Music listening
Ditto

1. Mindfulness training program

Format: Weekly group sessions (both
patients and caregivers participate
together)

Duration: Eight weeks

Frequency: Once a week

Content: Sessions included
progression of mindfulness practice
such as attending to breathing, bodily
sensations, movement and thoughts
and acceptance.

Homework related to weekly sessions

1. “Present in the Now” (PIN)
mindfulness intervention

Format: Conducted in a group setting.

It is designed to be pragmatic and
foster emotional well-being, with an
emphasis on continued practice
Duration: 45 min for each session
Frequency: Involves 11 sessions,
which are held mid- to late-morning
on 2 days in the first week and 3 days
per week for the next 3 weeks
Content: Three main
components—attentional skill
exercises, body awareness activities,
and compassion meditation.

2. Cognitive therapeutic activity
(COQG) intervention

Format: Group-based cognitive
activities that stimulated memory and
thinking

Duration: 45 min for each session
Frequency: Involves 11 sessions,
which are held mid- to late-morning
on 2 days in the first week and 3 days
per week for the next 3 weeks
Content: Included cognitive activities
such as wordplay, mental aerobics,
and trivia. These activities were
designed to stimulate cognitive
engagement without the focus on
mindfulness or emotional regulation

1a. Subjective: PSQI

1b. Objective: Blood biomarkers
(telomere length (TL), telomerase
activity (TA), and plasma amyloid- 3
(A B) levels) associated with

sleep quality

2a. Cognition

Ditto

2b. Psychosocial and QOL

Ditto

1. PSQI

2a. Quality of life in AD (QOL-AD)
Depression Scale (GDS)
Trail-Making Tests A and B

2b. Carer distress regarding patient
problems as measured by Revised
Memory Problem and Behaviour
Checklist (RMPBC)

1. Sleep actigraphy wrist device.
Measuring total sleep time, sleep
efficiency, wake after sleep onset
and sleep fragmentation index
(restlessness)

2. Subjective:

Agitation—Cohen-Mansfield
Agitation Inventory;
Affect—Observed Emotion Rating
Scale;

Engagement—Arousal states in
Dementia Scale;

Interoception and Discomfort—
Dementia of the Alzheimers
type scale.

Communication of need report
Objective:

Stress—Salivary Cortisol Assay

2. Both KK and ML led to significant
improvements in mood and
perceived memory functioning,
and quality of life compared to
the EUC group.

1. KK group demonstrated
significantly greater increases in
plasma A 340 levels compared to
the ML group (p = 0.04)

2. Both groups showed significant
improvements in memory
function and cognitive
performance at 3 and 6 months.
Improvements in the KK group
were greater in perceived stress,
mood, and QOL-mental health
compared to the ML group

1. Among participants who initially
reported sleep problems, there
was a significant improvement of
1.5 points (F(1, 22) = 4.72,

P =0.041)

2a. Participants experienced an
average increase of 1.8 points in
Quality of Life ratings (QOL-AD)
The average score on the Geriatric
Depression Scale (GDS) decreased by
1.4 points (F(1, 35) = 4.16, p = 0.049
improvements on the Trail-Making
Test Part B, indicating enhanced
cognitive control and task switching
(F(1,23)=11.11, p = 0.03

2b. Caregivers showed a trend
toward decreased distress regarding
patient problem

1. No changes in nocturnal sleep in
the PIN and COG groups for any
of the measures PIN participants
decreased their daytime napping
duration by an average of 27 min.

2. PIN intervention led to
short-term decreases in agitation
and discomfort compared to COG
control group

beliefs, other conflicts, and lost to
follow-up

Adherence Rates:

84.4% of participants remaining in the
study submitting completed

daily logs.

Retention:

48 out of the 53 participants (91%)
completing the 12-week intervention
program. Furthermore,

47 participants (89%) completed the
full 6-month study, indicating a
strong retention rate.

Dropout reasons:

Did not specify particular reasons

for dropout

Adherence rates:

Participants completing an average of
94% of the sessions during the
12-week intervention period (93% in
the KK group and 95% in the ML
group). During the optional 3-month
follow-up period, adherence was
slightly lower, with participants
completing an average of 71% of the
sessions (68% for KK and 74% for ML)
Retention:

Out of the initial participants,

six individuals dropped out before
completing the procedure, indicating a
dropout rate of approximately 16.2%.

Dropout reasons:

Do not specify particular reasons for
dropout

Adherence rates:

71% of participants reported using
mindfulness techniques regularly
after the program. Additionally, 84%
felt they benefited from the program,
and 89% indicated they would
recommend it to others. These high
rates of perceived benefit and
willingness to continue mindfulness
practices suggest that adherence to
the program’s teachings was
relatively strong among those who
completed it

Retention:

29 out of 36 participants (81%)
attended seven or more of the

11 sessions offered for the PIN
intervention, and 11 participants
(28%) attended all sessions. In
contrast, in the COG group, only

18 participants (50%) attended seven
or more sessions.

Dropout reasons:

Three individuals from the PIN group
dropped out within the first week,
citing that the activity was not what
they expected and did not wish to
continue. Additionally, one
participant never received the COG
intervention due to hospitalization
and extended rehabilitation
Adherence rates:

No specified
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Table 3. Cont.

Author et al.
(Year)

Study Design

1. Type
2. Follow Up Period

Intervention Description

1. Active
2. Comparator

Outcomes
1. Sleep
2. Others

Main Findings

1. Sleep
2. Others

Participation and Adherence

Giulietti et al.
(2023) [62]

Caietal.
(2022) [61]

1. Randomized controlled trial
2. Six months

1. Double-blind parallel
randomized controlled trial

2. No follow-up due to COVID-19
pandemic

1. Mindfulness-based intervention

Format: Weekly group sessions led by
a single psychotherapist with specific
training in mindfulness and extensive
meditation experience

Duration: Six months

Frequency: 1 h session each week
Content: The first month focuses on

learning stress management exercises,

specifically the Jacobson relaxation
technique, which involves practicing
relaxation for 1.5 min three times a
week. After the initial month,
participants begin meditative
practices associated with MBIs,
exercising for 15-20 min three times a
week (two times at home and once in
the therapeutic setting), while
continuing relaxation training.

2. No intervention

Standard care or cognitive training as
per usual practice.

1. Mindfulness therapy

Format: Structured sessions led by an
experienced instructor. Each session
involved mindfulness practices such
as mindful awareness, breathing
exercises, and body scans.

Duration: Eight weeks

Frequency: Once a week for 1.5 h per
session

Content: Each session included
various mindfulness practices and
themes, such as mindful breathing,
body scan, or mindful stretching. To
support daily practice, audio
recordings of each session were
provided to participants, and nursing
home staff organized the mindfulness
practice at a fixed time and place
each day.

2. Health education group

Format: Structured educational
sessions led by a trained geriatric
nurse Duration: Eight weeks.
Frequency: Once a week for

1.5 h per session.

Content: Each session included
various topics aimed at improving
sleep and cognition. The sessions
covered biological characteristics of
sleep, sleep and cognition,
self-monitoring of sleep, mild
cognitive impairment interventions,
and cognitive training in daily life.

1. Neuropsychiatric
inventory—sleep and nighttime
behavior disorders

2. Everyday Cognition Scale-ECOG;
Quality of life by SF-36;

Spiritual well-being (SWB);
Depression by Beck depression
inventory (BDI);
Neuropsychiatric inventory
MMSE.

1. PSQI Insomnia Severity Index
(ISI); Athens Insomnia Scale (AIS)
EEG—interpreting changes
during the mindful state versus
the rest state.

2a. Cognitive domains: Language,

memory, executive function, attention.

2b. Psychological well-being:
Depression, anxiety, stress.

1. MBI showed a reduction in sleep
and nighttime behavior disorders
after six months of treatment
(p < 0.005). In contrast, the
untreated patients experienced a
worsening of sleep and nighttime
behavior disorders during the
same period

2. For the MBI group, significant
improvement in ECOG, all
domains in SF-36, SWB, BDI, and
neuropsychiatric symptoms. No
decline in cognitive status as no
change in MMSE

1. The PSQI, ISI, and AIS
evaluations demonstrated a
decrease in insomnia severity in
the intervention group when
compared to the control group,
supported by EEG findings.

2a. Significant improvement in
cognitive domains in mindfulness
therapy group.

2b. Significant reduction in anxiety
and stress in mindfulness therapy
group.

Retention:

Not specified
Dropout reasons:
Not specified
Adherence rates:
Not specified

Retention:

Not specified
Dropout reasons:
Not specified
Adherence rates:
Not specified

Three studies utilized a hybrid approach, combining weekly face-to-face sessions with

assigned “homework” tasks that participants completed independently or with caregiver

support. These tasks were typically related to the most recent session and encouraged

participants to integrate mindfulness practices into their daily lives [61-63]. Five out

of the seven studies required participants to engage in daily practice lasting between
10 and 45 min [58-61,63]. Kovach et al. [64] was the only study to conduct mindfulness
practice in a group setting.
Session lengths averaged from 45 min [64] to 1.5 h [61], with program durations

varying widely from 4 weeks [64] to 6 months [62]. Interventions were led by mindful-
ness teachers [61,64] and psychotherapists [62], while facilitators in other studies were
not specified.

The content of the programs varied, including activities such as music listening [60],
Mindfulness-Based Stress Reduction (MBSR) with gentle yoga and breathwork [62,63],
compassion meditation [64], and intersensory practices like Kirtan Kriya Meditation,

which involves breathwork, finger movements (mudras), mantra, and visualization [60].

Paller et al. [63] also incorporated elements from dialectical behavior therapy and accep-

tance and commitment therapy.
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3.4. Participation and Adherence

All studies meticulously tracked participant involvement and compliance (Table 3).
However, three studies [59,61,63] did not provide detailed explanations for all dropouts.
Notably, Paller et al. [63] reported a dropout rate of 16%, while Innes et al. [59] had a
slightly higher rate of 21%.

The impact of the COVID-19 pandemic was acknowledged in two studies. Giulietti et al. [62]
faced challenges in delivering interventions to their control group of 22 participants, origi-
nally targeting a sample size of 80, due to losing 36 participants during lockdown. Similarly,
Cai et al. [61] encountered difficulties in collecting follow-up data at 3, 6, and 12 months
but maintained a strong retention rate, with only a 5% dropout rate among their sample of
75 participants.

Kovach et al. [64] documented the lowest retention rate, with only 28% of the active
intervention group attending all four weeks of sessions. They noted that 11% of participants
were non-participatory, while 33% struggled to understand or follow instructions during
the "Present in the Now” mindfulness intervention sessions.

Innes et al. [58,60] conducted a comprehensive analysis of participant engagement by
comparing retention, adherence, and treatment expectations across both studies, revealing
minimal discrepancies. Innes et al. [60] demonstrated a robust retention rate of 92% for
the 12-week intervention and 88% for the full 6-month duration, while the 2021 study
maintained an overall retention rate of 80%.

3.5. Sleep Outcomes

All studies utilized self-report tools to evaluate sleep outcomes, as detailed in Table 3.
Six out of seven studies employed the global score of the Pittsburgh Sleep Quality Index
(PSQI) to assess sleep quality. Additionally, Cai et al. [61] aimed to gauge insomnia severity
using the Insomnia Severity Index (ISI) and the Athens Insomnia Scale (AIS).

Three studies also incorporated objective measures of sleep. Innes et al. [59] examined
plasma AR levels, a biomarker of cognitive decline linked to sleep quality. Cai et al. [61]
utilized electroencephalography (EEG) readings to analyze changes between mindful and
resting states. Kovach et al. [64] employed a sleep actigraphy wrist device to measure
various parameters, including total sleep time, sleep efficiency, wake after sleep onset, and
the sleep fragmentation index.

Interestingly, Giulietti et al. [62] did not include a specific measure for sleep quality.
Instead, they used the SF-36 [65], a tool for assessing health-related quality of life, which
includes domains such as "energy fatigue” and ‘physical functioning’. They also utilized
the Neuropsychiatric Inventory (NPI) to screen for nocturnal behavior disorders.

3.6. Other Outcomes

All studies assessed various additional outcomes (Table 3), including memory, psy-
chomotor speed, attention, and executive function, primarily relying on self-report tools.
Cognitive functions were evaluated across multiple studies, emphasizing memory and
other domains such as psychomotor speed, attention, and executive function [58-61].

Psychiatric outcomes measured included stress [56-60,64], depression [62,63], agitation [64],
psychological well-being, psychosocial aspects, spiritual well-being, and quality of life [58-60,63].
Notably, only Kovach et al. [64] employed objective measures beyond self-reports, analyz-
ing participants’ salivary cortisol levels as biomarkers of stress.

Additionally, two studies incorporated feedback from caregivers, albeit with different
focuses. Giulietti et al. [62] sought information solely about the patients from their care-
givers, while Paller et al. [63] considered both the patients’” conditions and the health and
well-being of the caregivers themselves.
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3.7. Mechanisms of Mindfulness on Sleep “Intervention Effects”

The mindfulness interventions explored in the reviewed studies were primarily linked
to positive changes in sleep quality and energy levels (Table 3). Innes et al. [58,60] inves-
tigated Kirtan Kriya (KK) meditation, which involves repeated mantra chanting, visual-
ization, and hand movements (mudras), and compared it with a music listening control
group. Results indicated that both groups experienced improvements in stress, mood,
well-being, sleep, and quality of life (QOL), with particularly pronounced benefits in the
KK group, sustained at the six-month mark. This may be attributed to the meditation
practice’s ability to reduce stress and promote relaxation, key factors in enhancing sleep
and alleviating fatigue.

Innes et al. [59] further demonstrated that KK meditation not only improved sleep
quality but also positively correlated with plasma Af levels, suggesting a potential bidirec-
tional relationship between enhanced sleep and reductions in Alzheimer’s disease-related
biomarkers. This study underscored the role of mindfulness in alleviating cognitive fatigue
and enhancing memory function and mood.

Giulietti et al. [62] found that a six-month mindfulness-based intervention reduced fa-
tigue in early-stage Alzheimer’s patients, leading to fewer sleep disturbances and nighttime
behavior disorders. Improvements in neuropsychiatric symptoms, such as anxiety and agi-
tation, may have contributed to better nighttime rest and daytime energy levels. Similarly,
Cai et al. [61] reported that an eight-week mindfulness meditation course, combined with
daily practice, resulted in significant reductions in insomnia severity and improvements in
sleep efficiency. These changes were supported by both subjective measures (PSQI, Athens
Insomnia Scale) and objective measures (EEG), likely contributing to increased overall
energy and reduced fatigue.

Kovach et al. [64] was the only study involving participants with severe cognitive
decline, utilizing a crossover design with both the ‘Present in the Now’ (PIN) mindfulness
program and a control group engaged in ‘Cognitive Therapeutic Activity” (COG) over
11 sessions in four weeks. Preintervention findings indicated that participants had pro-
longed bedtimes and fragmented sleep. Although no changes were observed in nocturnal
sleep measures for either group, PIN participants reduced their daytime napping by an
average of 27 min daily. While the study did not provide insights into sleep quality beyond
the one-week follow-up, the reduction in napping may foster healthier sleep hygiene and
routines, potentially creating a cumulative positive impact over time. This research offers
valuable insights for implementing mindfulness practices in residential settings to mitigate
risk behaviors associated with institutionalization.

Paller et al. [63] made a unique observation that caregivers reported poorer sleep
quality than patients. Both groups experienced a similar reduction in sleep problems, with
40% of participants noting improvements. Among those who initially reported sleep issues,
two-thirds experienced improvement. This study highlights the feasibility of conducting
mindfulness interventions for mixed groups of caregivers and patients, demonstrating cost-
effective methods to address the unmet needs of caregivers. Overall, the studies provide
strong evidence that mindfulness interventions positively influence sleep by enhancing
self-awareness, reducing stress, promoting relaxation, and mitigating fatigue, thereby
improving both physical and mental energy levels.

3.8. Critical Appraisal

All studies included in this scoping review utilized a group-based design and were
critically appraised using the MMAT [57]. Results are presented in Table 4.
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Table 4. Appraisal of studies.
For Randomized Control Trials (RCTs)
2.1.Is 2.4. Are Outcome 2.5 Did the
s 2.2. Are the Groups  2.3. Are There . <.
Author et al. (Year) Type of Study Random{satlon Comparable at Complete Outcome Assessors Bhnd-ed Participants Adhere
Appropriately Baseline? Data? to the Intervention to the Assigned
Performed? : ' Provided? Intervention?
ggfg)e[t()gll RCT—2arms YES YES YES YES YES
Tnnes et al Randomized
’ feasibility YES YES YES YES YES
(2021) [58] trial—three arms
Innesetal Exploratory
(018) [59]‘ randomized clinical YES YES YES YES YES
i trial
Controlled crossover NO SOMEWHAT
Kovachetal. The data collector Only 28% of
) repeated measures YES YES YES . -
(2018) [64] experimental desien was not blinded to participants
P & study arm attended all sessions
R NO
(ngage;t[gzt al. RCT with two arms YES YES YES It did not mention YES
blinding
. Double-blind
Caietal. (2022) [61] parallel RCT YES YES YES YES YES
For Quantitative Non-Randomized Studies
3.2. Are .
3.1. Are the Measurements 3.4. Are the g}ilgu;’l:g;gels the
Participants Appropriate 3.3. Are There Confounders Interi’rention 4
Author et al. (year) Type of Study Representative of Regarding both the Complete Outcome  Accounted for in Administered (or
the Target Outcome and Data? the Design and E
A A . xposure Occurred)
Population? Intervention (or Analysis? ded?
Exposure)? as Intended?
NO
Paller et al Pre-post gﬁ not ify th (Igtrloaslgsfgrcgﬁtercotl
ajeretan intervention design YES YES ot specify the comparison, which YES
(2015) [63] . . completeness of o o
Quasi-experimental outcome data may limit the ability
to fully account for
confounders

3.8.1. Randomized Control Trials

The synthesis of these studies highlighted several strengths and limitations in study
design. Six out of seven studies were critically appraised as randomized controlled tri-
als (RCTs). Of these, four reported the randomization method appropriately. Specifi-
cally, all studies by Innes et al. [58-60] utilized a randomly varying block randomization
method. Kovach et al. [64] conducted a controlled crossover repeated measures experi-
mental study, which randomized the order in which participants received the active and
control interventions.

Two studies [61,62] indicated that randomization was used but did not provide details
regarding the quality of the randomization methods employed. Five out of six studies
reported baseline demographics and scores, with four indicating that the groups were
primarily comparable at baseline. One study did not outline baseline characteristic data;
however, the crossover design employed by Kovach et al. [64] mitigates the potential
influence of confounding variables.

Outcome assessors were blinded to the interventions in four out of six studies [58-61],
and participants adhered to the assigned intervention in those studies. In contrast,
Kovach et al. [64] did not blind the outcome assessors, and only 28% of participants at-
tended all sessions, indicating low adherence. Both this study and Cai et al. [61] utilized
Intention to Treat (ITT) analysis, considered the ‘gold standard’ for interpreting RCTs, as
it reduces bias and supports prognostic balance [66]. Giulietti et al. [62] did not mention
blinding, and the control group was not treated according to their assigned intervention.

3.8.2. Quantitative Non-Randomized Trials

Paller et al. [63] utilized a quasi-experimental pre-post study design. In the critical
appraisal using the MMAT, the study participants were deemed representative of the target
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population, as the authors clearly defined the target population and applied inclusion
and exclusion criteria that aligned with it. Given that this was a feasibility pilot study
aimed at laying the groundwork for future RCTs, the measurements for both outcomes and
interventions were appropriate, with no deviations from the proposed design noted.
However, the completion of outcome data remains unclear, and six dropouts were not
adequately explained. While the exclusion criteria were not detailed, suggesting the poten-
tial presence of confounding variables, the discussion section thoughtfully addresses the
influence of these confounders to avoid overinterpreting the internal validity of the study.

4. Discussion

This study was undertaken to (1) describe and synthesize the evidence base on mind-
fulness meditation to improve sleep among people with cognitive impairment, an area of
inquiry that has not previously been undertaken, and (2) to identify gaps in the published
evidence to guide potential avenues for future intervention work. The synthesis of evidence
from the reviewed articles underscores a growing body of research supporting mindfulness
interventions for enhancing overall well-being, particularly sleep, in older adults, especially
those with MCI and related conditions. The effectiveness of these interventions indicates
that mindfulness can serve as a low-cost, scalable therapy that can be easily integrated
into care settings. Various studies have examined different types of mindfulness inter-
ventions, measurement techniques, and reported effectiveness, while also acknowledging
methodological weaknesses and proposing avenues for future research.

4.1. Insights for Enhancing Minfulness Inerventions for Sleep

The findings from the reviewed studies highlight the diverse approaches to mindful-
ness interventions aimed at improving sleep, emphasizing the significance of structured,
face-to-face delivery combined with at-home practices. Looking ahead, several directions
for further research and implementation of mindfulness in sleep enhancement can be
considered. Firstly, there is a pressing need for long-term studies to evaluate the sustained
effects of mindfulness interventions on sleep quality. Gaining insight into how these prac-
tices influence sleep over extended periods can help establish their efficacy and inform best
practices [67]. Secondly, the variety of approaches suggests the potential for integrating
mindfulness with other therapeutic methods—such as cognitive behavioral therapy for
insomnia (CBT-I) [68], tai chi [27], or innovative technology [69]—to create synergistic
effects and offer more comprehensive treatment options. To enhance adherence to mindful-
ness interventions, various strategies can be explored. For instance, utilizing mobile apps
and online platforms [70,71] could broaden access to mindfulness practices. Incorporating
features such as guided sessions, reminders, and progress tracking may further encourage
adherence and support participants in maintaining their routines.

The feasibility of applying mindfulness meditation in individuals with severe dementia
raises significant concerns, particularly given the challenges associated with maintaining
attentional focus over extended periods. The high dropout rate observed in one of the
reviewed studies [64], with 44% of participants unable to follow the program, suggests
that traditional mindfulness-based interventions may not be suitable for this demographic
without modifications. For individuals with severe dementia, adaptations are essential
to accommodate their cognitive limitations. This may involve shorter sessions, more
frequent breaks, and the use of simpler techniques that require less sustained attention.
By tailoring mindfulness practices to meet the specific needs of this population, we can
enhance engagement and potentially improve outcomes, making mindfulness a more
viable option for individuals facing cognitive challenges. As such, the applicability of this
non-pharmacological intervention is highly dependent on the stage of the disease.
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4.2. Enhancing Validity in Sleep Outcome Measures

Standardized measures for assessing sleep outcomes, such as PSQ], are valuable which
can enhance comparability across studies and facilitate future meta-analyses, ultimately
strengthening the evidence base for mindfulness interventions aimed at improving sleep.
However, the reliance on self-report tools raises concerns about subjectivity and recall bias,
particularly when applied to individuals with cognitive impairment [72]. Consequently,
high rates of inconsistent PSQI responses are often observed among individuals with cogni-
tive impairment [73]. To enhance the validity of findings, future studies could benefit from
a more balanced approach that combines subjective measures with objective assessments.
The reviewed studies highlight that incorporating objective measures, such as EEG read-
ings and actigraphy, offers a more nuanced understanding of sleep dynamics. It would be
valuable to discuss the implications of these findings, particularly in relation to how they
correlate with self-reported outcomes. Future research could delve into the relationship
between subjective perceptions of sleep quality and objective sleep data, providing deeper
insights into the effectiveness of mindfulness interventions.

4.3. Possible Mechanisms of Mindfulness Interention in Sleep

In addition to the primary sleep outcomes, nearly all the reviewed studies employed
various outcome measures. The focus on multiple cognitive functions—such as memory,
psychomotor speed, attention, and executive function—suggests that mindfulness inter-
ventions may offer broader cognitive benefits beyond just improving sleep. Enhancements
in these cognitive domains could indirectly lead to better sleep quality. Moreover, the
inclusion of mental health-related measures, such as stress, depression, and agitation, indi-
cates that mindfulness practices may address underlying mental health issues that impact
sleep. This provides valuable insights into the mechanisms through which mindfulness
exerts its effects. Notably, stress reduction, emotional regulation, and improved cognitive
functioning could serve as key mediators in the relationship between mindfulness and
sleep. These insights can deepen our understanding of how mindfulness interventions
work and facilitate the development of more targeted and effective strategies for enhancing
sleep quality.

4.4. Methodological Limitations

Despite the promising findings, the limitations of the included studies reveal several
common issues that could affect the reliability and generalizability of their results. Small
sample sizes and a lack of long-term follow-up data significantly constrain the applicability
of the findings [62]. For instance, Kovach et al. [64] noted that their small sample size
limits broader applicability, compounded by a two-week washout period that may have
introduced carryover effects. Additionally, the data collector was not blinded to the
interventions, which could introduce bias in observational measures, and the reliance on
objective measures rather than self-reports may have further impacted outcomes. Similarly,
Paller et al. [63] encountered challenges with sample size and diversity, raising questions
about whether the observed benefits can be solely attributed to mindfulness. Innes et al. [60]
faced comparable limitations, including a small, well-educated sample and the absence of
diagnostic cognitive testing, potentially overlooking undiagnosed MCI. This study also
lacked a control group for usual care. Cai et al. [61] was limited to nursing home residents,
which may skew the results, and follow-up assessments were affected by the COVID-19
pandemic. Giulietti et al. [62] also had a small sample size and was conducted at a single
institution, restricting the generalizability of its findings to the broader Alzheimer’s disease
population. Innes et al. [59] primarily included well-educated, motivated participants and
did not assess episodic memory, while the lack of blinding in treatment administration could
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introduce additional bias. Lastly, Innes et al. [58] faced challenges related to small sample
sizes and self-selection bias, which may not adequately represent the wider population
experiencing subjective cognitive decline.

Furthermore, many studies relied on self-reported measures, which can introduce
bias and compromise the reliability of outcomes. Overall, these studies exhibit limitations
related to sample size, generalizability, the absence of control groups, and potential bi-
ases, underscoring the necessity for cautious interpretation of their findings. Addressing
these weaknesses in future research is essential for strengthening the evidence base for
mindfulness as an intervention for older adults with cognitive impairments.

4.5. Future Directions

Future research should prioritize the development of larger, well-controlled trials that
incorporate diverse populations and settings. Randomized controlled trials comparing
mindfulness against other interventions, such as cognitive behavioral therapy or physical
exercise, could elucidate the unique contributions of mindfulness practices. Additionally,
longitudinal studies assessing the long-term impacts of mindfulness on cognitive function
and sleep quality would provide valuable insights into its efficacy over time. Investigating
the underlying neurophysiological mechanisms of mindfulness through advanced imaging
techniques could further enhance our understanding of its benefits for cognitive health.

5. Conclusions

In summary, the existing scoping review presents notable evidence supporting the ef-
fectiveness of mindfulness interventions for enhancing sleep quality and cognitive function
in older adults, particularly those with MCI. While methodological limitations persist, fu-
ture research is poised to expand our understanding of how mindfulness can be integrated
into care models for aging populations. Through rigorous studies and diverse interventions,
mindfulness may prove to be a transformative approach in promoting cognitive health and
overall well-being among older adults.
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