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Introduction: Non-pharmacological interventions that promote quality of life in
people with dementia are urgently needed. To accelerate development, evidence-
based psychotherapies used in other populations can be considered. Mindfulness-
based interventions with standardised protocols, namely mindfulness-based
cognitive therapy (MBCT) and mindfulness-based stress reduction (MBSR), may be
effective in people with dementia, although tailoring for cognitive impairment may be
needed. Evidence from other cognitive disorders can inform research.

Areas covered: The authors reviewed 12 studies of MBCT or MBSR conducted in
people with cognitive impairments, including ten in stroke, traumatic brain injury, and
mild cognitive impairment; and two in dementia. Protocol modifications, outcomes,
and evidence quality were analysed. Common themes to address cognitive
difficulties included: shortened session duration, use of memory aids, increase in
repetition, simplified language, and omitted retreat sessions.

Expert opinion: MBCT and MBSR can be applied without drastic modifications in
people with cognitive impairment. Their effectiveness in people with dementia
remains unknown: empirical studies using/adapting evidence based MBCT/MBSR
protocols in this population is seriously lacking. Studies used a diverse range of
outcome measures, which made direct comparison difficult. Further research with
high methodological quality, sufficient power and longer follow-up are urgently
needed. Development of manuals would enhance the replicability of future studies.
Keywords: dementia, mild cognitive impairment, mindfulness-based cognitive

therapy, mindfulness-based stress reduction, intervention modification

Article highlights



e Both mindfulness-based cognitive therapy (MBCT) and mindfulness-based
stress reduction (MBSR) appear feasible in people with cognitive impairments

e Minor modifications were mainly observed in delivery format such as duration,
without having to tailor the intervention content according to cognitive ability
such as abstract thinking.

e Anecdotal evidence suggests mindfulness-based intervention may be
effective even in later stages of dementia.

e Empirical studies of mindfulness-based intervention using/adapting evidence-
based protocols of MBCT or MBSR in people with dementia is seriously
lacking.

e Future studies need to also include measures of mindfulness to inform the
theoretical basis of applying mindfulness-based interventions in people living
with dementia.

1. Introduction

1.1 Non-pharmacological interventions in dementia

To support the 50 million people with dementia globally [1], identifying a cure or a
disease-modifying therapy by 2025 has been set as a priority [2]. However, due to
the intrinsic difficulties in dementia drug research [3], finding a cure remains an
ambitious goal, and we must take into consideration the possibility that most people
with dementia would not live long enough to benefit from the development of an
eventual cure. Efforts are needed in parallel to identify ways to maintain or improve

the quality of life in people with dementia [4].

Apart from medication treatment using acetylcholinesterase inhibitors

(AChEls; e.g. Donepezil) to maintain cognitive function or delay cognitive decline



with in people with mild to moderate dementia [5], non-pharmacological interventions
that enhance cognition, reduce behavioural and psychological symptoms of
dementia (BPSD), and promote psychosocial wellbeing including wellbeing and
quality of life are urgently needed. To-date, only a few non-pharmacological
interventions have accumulated enough evidence to support their routine use in
clinical services and long-term care settings, such as Cognitive Stimulation Therapy
(CST). In the case of CST, the key trial demonstrating its clinical benefit (with an
effect size on cognitive outcome similar to drug treatment with improved quality of
life) was published back in 2003 [6]. Wider implementation. of CST came later, for
example it was not until 2011 when the Alzheimer’s Disease International stated that
it “should routinely be given to people with early stage dementia” [5], and similarly by
the UK Social Care Institute for Excellence (SCIE) and National Institute of Health
and Clinical Excellence (NICE) [7], based on a review of evidence. Two meta-
analyses have since been published, providing further evidence on the effects of
CST in delaying cognitive decline and improving quality of life [8, 9]. In the more
recent update of the NICE guidelines, CST and activities tailored to the person’s
preferences remain the only two recommended strategies to promote cognition,
independence, and wellbeing in people with dementia [10]. Available options of

evidence-based, non-pharmacological interventions are still limited.

Many promising candidates of non-pharmacological interventions are in the
pipeline. For example, the 2018 NICE guidelines suggested that group reminiscence
therapy and cognitive rehabilitation can be considered [10]. For reminiscence
therapy, in an earlier Cochrane review in 2000, only two trials could be identified,

although some possible benefits were noted, and directions for future research



highlighted [11]. An update in 2005 identified four trials, when results were still
inconclusive, but several promising indications were noted, such as designs that
incorporate relationship-centred care [12]. By 2018, the most updated review
suggested that there seem to be some benefits in quality of life, cognition,
communication, and mood [13]. For cognitive rehabilitation, a Cochrane review is
currently underway [14]. Interventions targeting behavioural, psychological, and
psychosocial outcomes, such as the Well-being and Health for people with Dementia
(WHELD) programme, have shown evidence of improving agitation and quality of life
[15]; earlier studies have also shown lower agitation in- residential care homes
providing dementia care mapping or person-centred care [16]. However, interpreting
results from these complex interventions are often not straightforward; for example, a
similar programme targeting agitation and quality of life in residential care units,
Managing Agitation and Raising Quality of Life (MARQUE), found benefits in quality-
adjusted life years gain but not in managing agitation [17]. Similarly, it remains
inclusive whether dementia care management is efficacious, due to protocol and
research methodological differences [18]. The development of these interventions
from concepts to evidence and large-scale implementation often takes decades (for
a recent brief summary of these non-pharmacological interviews in their cost-

effectiveness, which is related to scalability, see [19]).

1.2 Evidence-based psychological therapies in other populations

The above interventions are in general interventions specific to dementia, mostly
with a focus on cognition. For other needs that people with dementia share with
other populations, such as mood and anxiety symptoms, the potential of

applying/adapting evidence-based psychological treatments is under-explored. For



example, there is some evidence that cognitive behavioural therapy, counselling,
and interpersonal psychodynamic therapy can reduce depressive symptoms and
clinician-rated anxiety symptoms in people with dementia, although more studies are
needed [20]. Notably, newer intervention approaches such as mindfulness-based
interventions, sometimes referred to as the ‘third wave’ of psychological treatment
[21], with an emphasis on issues such as mindfulness, values, and acceptance, are

theoretically applicable in dementia.

Among these newer approaches, research evidence is more readily available
for evaluating mindfulness-based interventions. The concept of ‘mindfulness’ is a
way of paying attention on purpose, in the present moment and in a non-judgmental
manner [22]. Mindfulness-based interventions, such as mindfulness-based stress
reduction (MBSR) [22] and mindfulness-based cognitive therapy (MBCT) [23],
involve both focused attention and open monitoring training [24]. Mindfulness-based
stress reduction commonly involves eight weekly 2.5-hour group sessions with daily
45-minute home practice, and a retreat day of six hours between weeks 6 and 7 [22].
Mindfulness-based cognitive therapy consists of eight, weekly 2-hour sessions which
incorporate both meditation techniques from the MBSR program and elements of
cognitive. behavioural therapy. It aims to develop participants’ meta-cognitive
awareness by focusing on greater awareness of their relationship to their thoughts

and feelings, without challenging specific thoughts [25].

Several reviews have advocated mindfulness-based interventions as a
promising intervention for treating anxiety and mood problems in clinical populations

[26]. Reviews and meta-analyses suggest that a MBCT is effective for preventing



relapse in people with recurrent major depressive disorder in remission [25, 27-29]
and it is recommended by the UK NICE guidelines [30] for depression relapse
prevention. On the other hand, MBSR is showing initial evidence of effectiveness in
improving psychological functioning in physical health conditions, such as cancer,
fibromyalgia, chronic pain, multiple sclerosis, psoriasis, HIV and chronic obstructive
lung disease, and also in healthy participants [29, 31-33]. In people with acquired
chronic cognitive impairment, such as dementia, given their effects on cognitive
capability that these mindfulness-based interventions assume, whether these
psychotherapies (especially those requiring higher cognitive functions such as meta-

cognition) are feasible and effective remains an empirical question.

Research on mindfulness-based interventions in populations with cognitive
impairment is emerging. Cognitive impairment describes a decline in cognition
compared to premorbid levels in domains such as memory, language,
attention/executive functioning, and/or visuospatial skills. It is common following
brain injury and is a feature of neurodegenerative disorders such as dementia. They
are considered distinct from lifelong cognitive impairment such as intellectual
disabilities, which refer to a significant impairment of intelligence and social
functioning with onset before adulthood [34]. The major types of acquired cognitive
impairment include acquired brain injury, mild cognitive impairment (MCI), and
dementia. Acquired brain injury can include traumatic brain injury, vascular
accidents, cerebral anoxia, brain infection and toxic or metabolic insult. The
diagnostic criteria for MCI include: subjective reports of cognitive changes by the
affected individual or observers; objective impairment in one or more cognitive

domains; independence in functional abilities with minimal aids/assistance; and



absence of dementia [35]. It could be the result of different etiologies, including
Alzheimer’'s disease, vascular cognitive impairment, frontotemporal dementia,
dementia with Lewy bodies, and depression [36]. Although people with MCI may
remain stable, return to normal, or progress to dementia depending on etiology and
other factors, they are in general at a higher risk of dementia compared with those
who never had MCI, with updated clinical guidelines suggesting 55% to 65%
ultimately converting to dementia [37].

In an earlier review on mindfulness-based interventions in people with
transient ischemic attack and stroke [38], despite the limited number of studies
included and methodological limitations in these studies, there was an indication of
short-term benefits in depression, anxiety, mental fatigue, and quality of life, and no
indication of adverse events. A meta-analysis of four studies found a moderate effect
size in mindfulness-based interventions for reducing fatigue in people with
neurological conditions or acquired brain injuries [39], although the studies did not

focus on cognitive impairment that may be associated.

1.3 Objectives

In this review, we first examined more broadly the application of mindfulness-based
interventions in people with cognitive impairments other than dementia that are
chronic and non-developmental in nature, including stroke, traumatic brain injury,
and MCI, which can have wide ranging impact on various cognitive domains such as
memory, language, attention, executive functioning, and visuospatial skills. Due to
the wide range of interventions that can be termed mindfulness-based interventions,
and for clarity of concept, we are focusing our review on studies on MBCT or MBSR,

or a modification of these programmes. We examined particularly how the protocols



were modified for cognitive impairment and what outcome measures used, to identify
implications for mindfulness-based interventions for people with dementia. Based on
this general overview, we then critically reviewed specific evidence on mindfulness-
based intervention in people with dementia, in regard to the intervention protocol
modifications, outcomes, and evidence quality. This review aims to inform further
research in mindfulness-based intervention in people with dementia, to accelerate
development of the third wave psychotherapy to extend its benefit in this

disadvantaged population.

2. Studies reviewed

2.1 Literature search

We conducted a systematic literature search on the available evidence using the
PsycINFO, EMBASE, MEDLINE, Web of Science, CINAHL Plus and the Cochrane
Library databases. Search terms specified the population (cog* impair* OR traumatic
brain inj* OR dementia OR Alzheimer, brain damage OR head injur*) and
interventions (mindfulness OR MBCT OR MBSR OR meditation) being examined. All
database searches were stored in Mendeley, a reference management software.
The first three authors (blinded for peer review) screened and reviewed all papers. In
cases of doubt, the second last and last authors (blinded for peer review) were
consulted to reach consensus. Reference lists of potential articles were reviewed to
identify further additional papers. Studies on MBSR or MBCT interventions, or
modifications of these programmes published in peer reviewed journals in English
were included. We included studies with (1) quantitative outcome measures

(psychological, cognitive and/or behavioural outcomes), and (2) a randomised



controlled trial or a pre- and post-test design. Non-randomised studies were included

as the number of randomised controlled trials was anticipated to be limited.

2.2 Study quality

To critically assess the methodological quality of included studies, we used a
modified version of the Downs and Black’s checklist [40]. As the Downs and Black
checklist does not distinguish items relating to quality of the study and reporting
quality of study, the strengths and weaknesses (e.g. risk of bias) of individual studies
were qualitatively examined. Consistent with the York Centre for Systematic Reviews
guidelines [41], information extracted included the characteristics of the study,
design and methods used, number and characteristics of participants, intervention
details, outcomes and results. Where data were missing from the published studies,
attempts were made to obtain this through correspondence with the trial authors.
Data were extracted from all included papers. Meta-analyses were not possible due
to the heterogeneous nature of the study outcomes in the papers included in this
review. The review findings are presented in narrative form, according to the type of

clinical presentation.

2.3 Included studies

In people with cognitive impairment other than dementia, 12 papers representing 10
studies were identified, including five studies in people with traumatic brain injury
[42-47], two in stroke [48, 49], two in a mixed population of stroke and traumatic
brain injury [50, 51], and one in MCI [562, 53]. In people with dementia, two studies

were identified [54, 55]. Table 1 summarises key characteristics and findings of the



studies in cognitive impairments other than dementia. Methodological quality varied

greatly (Downs & Black’s total score range, 7-21/27; Table 2).

3. Mindfulness-based intervention in people with cognitive impairments other
than dementia: current scenario

3.1 Intervention protocol modifications

Most studies have considered modifications in the intervention protocol to
accommodate for the cognitive impairments (e.g., attention) and other physical
needs (e.g., visual impairment) in these populations. In MBCT developed for people
with acquired brain injuries such as stroke and traumatic brain injuries, several
studies have shortened the session duration from the original 120 minutes to
between 90 and 105 minutes, and addressed cognitive difficulties in these
populations by adapting the delivery of intervention, such as increase in repetition,
use of simplified language and visual aids, and shortened meditation sessions [43,
44, 48]. One shortened the home practice duration to 20-30 minutes [43]. In one
study, an additional psychoeducation session on stroke was included, as well as
simplified yoga movements to accommodate physical difficulties, and meeting
participants individually to review their home practice and log entries [48].

In' MBSR, modifications for this population include the introduction of brief
mindfulness training as “attentional control training” to participants [42], omitting the
retreat session [49, 50], and taught an additional meditation technique called loving-
kindness [49], reducing the duration per session from the original 150 minutes per
session to between 45 and 120 minutes [46], and increasing the total number of
sessions from eight to between 10-12 sessions [45-47]. One study kept the home

practice duration at 45 minutes [50]. Two studies explicitly mentioned that



modifications were made to address the cognitive challenges in the ABI population.
To address the difficulties in learning, memory and fatigue, Johansson et al [50]
allowed more time for participants to reflect in sessions. Azulay et al [46] made a
number of modifications including: shortened session duration, increased number of
sessions, reduced group size to allow time to explain and repeat concepts, provided
written information of home practice, increased modelling of abstract concepts (e.g.,
using mindfulness to explore emotional and physical pain), asking participants to
record the home practice frequency and making observations regarding their

experiences.

Interestingly, in the study of people with MCI [62, 53], no modification was
made with the MBSR protocol, except for a shorter programme duration of 120
minutes. This study nevertheless reported a high attendance rate, no dropout, and
no adverse events, suggesting that MBSR with little modification may be feasible in

people with MCI.

In terms of facilitator, three studies used two facilitators per group [43, 46, 48]
and three studies reported using one facilitator [42, 44, 51]. Bédard et al [43]
specifically trained the facilitators to teach MBCT to the participants with cognitive

impairment (see training details of the facilitators in [56]).

3.2 Outcomes
Depressive symptoms and quality of life are the key outcomes in most randomised
controlled trials of mindfulness-based interventions in people with acquired brain

injuries [43-45, 48, 49], mostly using measurements commonly used in other



populations, such as the Beck Depression Inventory-Il (BDI-11)[57] and Patient Health
Questionnaire (PHQ-9)[58]. Significant reduction in overall depression is observed in
three MBCT studies [43, 44, 48] and one MBSR study [49] using BDI-Il, and in the
cognitive-affective domain of BDI-lIl in one MBSR study [45]. A study on brief
mindfulness training for attentional problems did not find any significant effects of the
intervention on depressive symptoms [42], measured using Hospital Anxiety and
Depression Scale (HADS) [59]. In studies with longer-term follow-up design,
maintained reduction in depressive symptoms at 3 months was observed in two
MBCT studies [43, 48], and at 1 year in an MBSR study on the cognitive-affective
domain of BDI-II [47]. Improvements in both general and health-related quality of life

have been reported, in both MBCT [43, 44, 48] and MBSR [45, 46] studies.

The potential benefits of mindfulness-based intervention on cognitive
rehabilitation are another reason for the interest in their application in people with
non-developmental cognitive deficits. Cognitive tests measuring attention, learning
and memory, working memory and executive functioning have been used. One study
found significant improvements in sustained attention and working memory after
MBSR [46], although similar results were not observed after a brief mindfulness
training [42]. Johansson et al found improved information processing speed on Trail
Making Test A after MBSR [50], and improved attention on an attentional blink task

[51].

In the MCI study [52, 53], a whole range of measurements were used,
including psychosocial measures of depression using the Center of Epidemiologic

Studies Depression Scale (CESD), Life Orientation Test-Revised (LOT-R),



Perceived Stress Scale (PSS), Quality of Life-Alzheimer's Disease (QolL-AD),
Resilience Scale, Herth Hope Index, and Mindfulness Attention Awareness Scale
(MAAS); a battery of cognitive outcomes including the Alzheimer's Disease
Assessment Scale cognitive subscale (ADAS-Cog), Animal Naming, Boston Naming,
Rey Auditory Verbal Learning Test (RAVLT), Controlled Oral Word Association Test
(COWAT), and the Trail Making Test A & B; and neurobiological measures using
MRI. The studies however did not find any significant effects in these
psychological/psychosocial outcomes, except that the controls performed better than
the MBSR group on tests of executive functioning (i.e., Trail-Making Test Parts A
and B). The authors suggested this unexpected result was due to the order of testing
and fatigue [52]. On the other hand, the study has shown initial evidence of benefits
in neurobiological measures using MRI, namely an increased functional connectivity
in nodes in the default mode network, and trends of less hippocampal atrophy with

MBSR [53].

3.3 Implications for studies in dementia

While people with chronic cognitive deficits are a heterogenous group, the evidence
from other acquired neurological and brain conditions have important reference
values for dementia. First, both MBCT and MBSR appear feasible in people with
cognitive impairments, with only minor modifications required, mainly in delivery
details such as duration and number of sessions, without having to tailor the
intervention content according to cognitive ability (e.g., abstract thinking). This is in
line with a study showing that a dementia diagnosis may not undermine a person’s
ability in mindful attention [60], based on a comparison of performance between

people with dementia and those without on a measure of mindful attention to the



breath; there were also no correlation between performance on this task and

executive function or overall cognition.

Given that MBCT and MBSR protocols can be applied without drastic
modifications based on cognitive function, it is possible that the benefits of these
interventions observed in other populations can be expected in people with
dementia, although empirical evidence is needed, as there are also important
differences in factors influencing the key outcome domains (e.g., depression, quality
of life, cognition) in this population. For example, well-being-in people with dementia
often shows close relationship with that of the carer, and interventions in the context
of a dyadic relationship are suggested, with some authors proposing mindfulness-
based interventions for couples to enhance resilience and autonomy in handling

future challenges [61].

4. Mindfulness-based interventions in dementia: evidence review

4.1 Intervention protocol modifications

In the earlier study done by Lantz et al [54], people with moderate to severe
dementia were recruited in a care home; the more recent study by Litherland &
Robertson [55] was conducted in people living in their own accommodation, although
the severity of dementia was not specified. Lantz and colleagues [54] modified the
programme considerably to accommodate the needs of the participants with
dementia at the nursing home. Participants were grouped according to the severity
of dementia (mild and moderate-severe) and intervention content (modified
meditation, guided imagery, and auditory, olfactory, tactile and motor body

awareness). This study emphasized the importance of the facilitator modifying the



intervention to suit the participants’ interests and needs, invited nursing home staff to
attend the treatment group as participants and recommended using two facilitators:
one to demonstrate techniques and another to direct participants who were agitated,
restless or in need of additional assistance. On the other hand, Litherland &
Robertson modified the intervention delivery only slightly, by delivering a taster
session (60-90 minutes), and shortening the length of formal meditation practices

and the duration of home practice [55].

4.2 Outcomes

In Lantz and colleagues’ study in nursing home using a non-randomised controlled
design, significant reduction in agitation was reported by staff in the treatment group
[54]. Although the study described grouping. participants according to dementia
severity, it was not clear whether treatment response differed in people with different
severity level. In the community sample study using a single-group pretest-postest
design, no improvement was observed in overall mental health with MBSR [55]. The
authors suggested that since the aim of mindfulness was to increase participants’
awareness and understanding of their mental wellbeing, this might account for the

lack of improvements in the short term.

4.3 What conclusions can we draw?

Despite the great needs, feasibility, and potential benefits as suggested in other
cognitive deficit populations, empirical studies of mindfulness-based intervention
using/adapting evidence-based protocols of MBCT or MBSR in people with dementia
is seriously lacking. Due to the limited number of studies, varied methodological

quality (lack of control group in one study, unclear risk of bias due to lack of



adequate reporting in certain domains, such as allocation concealment, and blinding
of staff to group allocation), and the small sample sizes, it is unclear whether
mindfulness-based interventions may benefit people with dementia. External validity
for the two included studies were poor due to recruitment difficulties, using
convenience sampling, and limited details regarding the source population and
intervention setting. It was also not possible to evaluate long-term effects of
mindfulness-based interventions due to the limited duration of follow-up
measurements. Other methodological issues include a lack of intention-to-treat
analysis despite high attrition rates. External validity for all studies was poor due to
recruitment difficulties and convenience sampling used, and limited details regarding
the source population and intervention setting. There were also confounding factors
that were not considered in the statistical analysis, such as other concurrent
psychotherapies, use of psychotropic medication, and the inclusion of mixed severity
of dementia. All of these clearly point to an urgent need for better quality future

research.

Across the spectrum of populations with non-developmental cognitive deficit,
most studies used a modified version of mindfulness-based intervention to address
the cognitive difficulties of this population. Common themes included: shortened
meditation sessions and/or shortened duration of each session, memory aids,
increased repetition, simplified language, and omitting the retreat session. The
components of the mindfulness-based interventions such as length, duration and the
settings and outcome measures used varied across studies, leading to differences in
intensity and “dosage” of the interventions. This further contributed to difficulties in

interpreting the data. Interestingly, the study that modified the intervention the least



had no dropout [52], although it should be cautioned that people with MCI are
subclinical in terms of their cognitive deficits, and the need for modification to

address cognitive difficulties are presumably less in this group.

Also of note is the outcome measures used in the identified studies in
dementia. These studies used a diverse range of outcome measures, which made
direct comparison difficult. In the earlier study in nursing home residents, agitation
measured using the Cohen-Mansfield Agitation Inventory (CMAI) [62] was the only
quantitative outcomes reported [54]. In the community sample of people with
dementia, a generic measure of mental wellbeing, the Warwick-Edinburgh Mental
Well-being Scale (WEMWBS) [63], was used. These measurement choices
highlighted difference in intervention objectives (e.g., behavioural and psychological
symptom control versus mental wellbeing) and considerations in selecting the most
relevant outcomes in view of diagnosis, illness severity (e.g., the influence of
cognitive ability in response pattern on WEMWBS [64]), and assessment burden

affecting outcomes given their impaired attention.

5. Expert opinion

There is currently insufficient empirical evidence to draw any firm conclusion on
whether mindfulness-based interventions are beneficial for people with dementia.
Based on evidence from populations with cognitive impairment other than dementia,
it appears that MBCT and MBSR protocols are feasible without requiring drastic
modifications based on cognitive function. There is anecdotal evidence of benefit (in

reducing agitation) in moderate to severe dementia; the possibility of mindfulness-



based intervention being effective across different stages of dementia cannot be
ruled out.

Mindfulness-based interventions are complex and their evaluation is
methodologically challenging [65]. This challenge is further complicated by the
heterogeneous nature of dementia and MCI, and the needs for tailoring -and
adaptation [66], with most modifications not specified using a manual. As noted in
systematic reviews on mindfulness-based interventions in other populations such as
intellectual disability [67], it is not clear how closely the reviewed mindfulness-based
programmes in people with dementia or MCI conformed to mindfulness principles.
The development of manuals would enhance the replicability of future studies,
allowing examination of treatment compliance or treatment fidelity. For example, in a
feasibility pilot study, a 10-sesion group-based adapted mindfulness programme for
people with mild to moderate dementia in care homes has been manualised,
allowing evaluation on the feasibility of recruitment, retention, attriton and
acceptability, and estimates on the quality-of-life benefits to inform a fully powered

randomised controlled trial [68].

As highlighted in this review, the challenges in the scientific study of this
complex intervention in a complex disorder have resulted in a near nonexistence of
empirical evidence in an area of potentially high impact. The two studies in people
with dementia that have used an evidence-based protocol of mindfulness-based
intervention identified in this review were conducted across a period of 17 years [54,
55], both having a low methodology score. To advance our knowledge and practice,
further research with high methodological quality, sufficiently power, rigorous design

such as randomised controlled trials with longer follow-up period are urgently



needed. It is only when measurement artefact and methodological flaws can be ruled
out, more solid conclusions can be made regarding the clinical benefits of

mindfulness-based interventions in dementia and MCI.

There is also a need to study additional standardised and validated outcomes.
In particular, to inform the theoretical basis of the application of mindfulness-based
interventions in dementia and MCI, measures of mindfulness should be included to
assess whether the intervention’s effectiveness was due to an increase in
mindfulness skills or other nonspecific, latent factors. Future research using a mixed-
methods approach may be beneficial, with qualitative components of studies
providing important supplementary information, such as their perception,

acceptability, and preference on the modifications made in the intervention.

Given the chronic nature of cognitive impairments and its impact on the
person’s learning curve, a slower pace with more frequent home practice appear to
be needed in the intervention design. Future studies can require participants to
record the frequency of practice, and explore whether increase in home practice
correlates with increase in mindfulness and/or improvements in symptoms,
functioning, and wellbeing. As it might take longer than the standard eight weeks for
participants to embed mindfulness into their lives, a longer follow-up period would

help to reflect this.

Finally, although not reviewed here, the use of mindfulness-based
interventions in dementia carers have been evaluated in many studies [69-71]. The

potential of intervention designs that involve the carer is being explored, including a



10-session group-based programme for people with mild to moderate dementia, with
an aim to empower people with dementia in managing psychological distress with
support from carers [72], and interventions provided to dyads of people with

dementia and their carers [73].
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Table 1. Description of studies reviewed

Authors &  Participant”  Study design  Description of Outcome measures Results Reviewer’s
country intervention comments
TBI
Azulay et Mild TBI at Single group Group-based Psychological/ Improvements in  Potential bias:
al. (2013) least more pretest- MBSR, weekly psychosocial measures: quality of life All the
USA than 7 posttest 120-min session PQOL, PSES, NSI, (PQOL), participants
months post-  design. for 10 weeks, no MAAS. perceived self- were in
injury retreat day, daily efficacy (PSES),  concurrent
Convenience home practice. Cognitive measures: and attention rehabilitation
N=22 sampling. CPT-A, PASAT, CVLT-1I, (CPT-A & (with 81%
Two facilitators: SPSI-R:S. PASAT). receiving limited
Mean age neuropsychologist individual
(SD)=48.9 s with training in neuropsycholog
(8.3) MBSR. y treatment)
while attending
the intervention.
Bédard et Mild to Single-group Group-based Psychological/ Improvement on  Validity of
al. (2003, moderate pretest- MBSR and Kolb’s  psychosocial measures: the "Mental statistical
2005) TBI at least posttest experiential SF-36, BDI-II, SCL-90-R,  Health' domain analyses:
Canada 1 year post- design with learning cycle, PSS, MHLC, CIQ. of SF-36 (a Dropouts were
injury drop-outs as weekly session for health-related used as controls;
controls; 12 weeks (duration quality of life in the one year
N=13 follow up at per session questionnaire), follow up, only
(EXP:10, 12 months for  unclear), no retreat and reductionin  the treatment
CTL: 3) the EXP day. depression group were
group. symptoms (only included.
Mean age Facilitators: no in the cognitive-
(SD)=187.22  Convenience details given. affective domain  Other potential
(1.5) Sampling. of BDI-II) in bias: 50% of the
EXP. participants
were taking
1 year follow-up  antidepressants
for EXP only: pre- and post-
Improvement in intervention; the
the 'Mental treatment group
Health' domain contained only
of SF-36 women (70% of
remained higher  participants).
than the baseline
level, and
continued
reduction in
depression
symptoms (in the
cognitive-
affective domain
of BDI-IN).
Bédard et TBlof more  Single-group Group-based Psychological/ Reductions in Severity of
al. (2012) than 1 year pretest- MBCT, 1.5 hours psychosocial outcomes: depression traumatic brain
Canada ago, with posttest of orientation BDI-II, HADS, PHQ-9, symptoms (BDI-  injury unknown.
clinical design. session to SCL-90-R, SF-36, 11, PHQ-
depression introduce the MPALI, self-reported pain 9, HADS
Convenience intervention and energy levels depression
N=23 Sampling. followed by subscale, SCL-
weekly 90-min 90-R depression
Mean age session for 8 subscale), overal
(SD)=47.1 weeks, no retreat 1 psychological
(15.7) day, daily home symptom
practice. severity (SCL-

One facilitator:
trained in MBCT.

90-R including
global severity
index, positive
symptom
distress index
and subscale of
obsessive-
compulsive
subscale),

and pain
intensity.



Improvements in
self-

reported energy
levels, on health-
related quality of
life (SF-36
subscales of
general health

and mental
health).
McMillan TBI of Pretest- 1:1 ACT (only Psychological outcomes: No significant The intervention
et al. mixed posttest RCT;  mindfulness HADS, GHQ, and findings for all only included
(2002) severity followup at 6  breathing Rivermead Post- three groups post  teaching one
UK between 3- months and technique in Concussional Symptoms intervention, and ~ MBSR
12 months 12 months MBSR was Questionnaire at 6- and 12- technique on an
post-injury taught), 45-min, 5 month follow- individual basis
3 groups: sessions in 4 Cognitive outcomes: ups. at participant’s
N=145 EXP, physical ~ weeks, no retreat TEA, AMIPB, PASAT, home.
(EXP: 50, exercise (PE) day, home TMT Trails A & B, EMQ
PE:47; and CTL. practice. and CFQ
CTL:48)
One facilitator:
Mean age therapist with no
(SD) = mindfulness-based
EXP: 34.6 training (no further
(11.4) details given).
PE:31.4
(13.0)
CTL:36.2
(13.4)
Bédard et TBI with Pretest- Group-based Psychological outcomes: Reduction in Risk of selection
al. (2014) clinical posttest MBCT, weekly BDI-II, PHQ-9, SCL-90-R,  depression bias: 5 were
Canada depression randomised 90-min session for. . PHLMS, TMS (for only symptoms in assigned to the
wait-list 10 weeks, no EXP). EXP (BDI-II). intervention
N=105 controlled retreat day, daily without
(EXP 57, trial; follow 20-30-min 3-month follow randomisation.
CTL 48) up at 3 meditation home up:
months. practice. Reduction in Risk of attrition
Mean age depression bias: 29%
(SD) = Stratified Two facilitators: symptoms was dropouts in both
EXP: 47.10 randomisation  healthcare maintained treatment and
(12.03) of sample to professionals (BDI-ID). control groups
ensure working in post
CTL:45.81 balance rehabilitation for intervention,
(14.80) between people with with additional
groups on neurological 16% and 27%
symptoms of  conditions trained dropouts in
depression to deliver the treatment and
(using BDI-II  modified MBCT. control groups
score), age respectively at
and sex. 3-month follow-
up.
Other potential
bias: About a
third of
participants in
both treatment
and control
groups had
antidepressant
medications at
baseline.
Stroke
Joo et al. 6-months Single group Group-based Psychological outcomes: Reduction in Risk of attrition
(2010) post surgery  pretest- MBSR and loving-  BDI-Korean version, STAI  depression bias: 60% non-
Korea for posttest kindness symptoms (BDI-  completers; no
aneurysmal design. meditation, weekly Korean version).  reasons for the
subarachnoi 150-min session dropouts were
d for 8 weeks, no provided.

haemorrhage

retreat day,



unclear if home

N=28 practice was
given.
Mean age
(range) = Facilitators: no
52.5(38to details given.
65)
Moustgaar  History of Single group Group-based Psychological/psychosocia ~ Improvements Risk of attrition
detal. mild to pretest- MBCT, weekly 1 outcomes: post bias: 23% non-
(2007) moderate posttest 105-min session BAI, BDI-II, HADS, SF- intervention, and  completers
Canada stroke. design; for 9 weeks, no 36, SS-QoL maintained at 3-
follow up at 3 retreat day, home month follow up
N=30 months. practice. for anxiety (BAI,
HADS),
Mean age Two facilitators: depression (BDI-
(SD)=63.3 one trainee clinical 1I, HADS),
(11.8) psychologist and physical &
one trained in mental health
mindfulness status (SF-36),
meditation and and overall
yoga instructor. quality of life
(SS-QoL).
TBI &
stroke
Johansson TBI or Pretest- Group-based Psychological outcomes: Reduction in Internal validity
etal. stroke and posttest MBSR, weekly MES; CPRS mental fatigue and reliability of
(2012) with randomised 150-min session (MFS) and measures:
Sweden pathological ~ wait-list for 8 weeks, no Cognitive outcomes: improvement in Researchers
mental controlled retreat day, daily Digit Symbol-Coding, information used their own
fatigue for at  trial. 45-min home Digit Span, FAS verbal processing speed  versions of Trail
least 12 practice. fluency test, TMT Trails A (TMT Trail A) Making Tests
months & B, and authors' versions  in EXP. (Trails C & D).
Facilitators: no of Trails C & D.
N=29 details given.
(Stroke: 18;
TBI: 11)
EXP: 15;
CTL:14
Mean age
(SD) =
EXP: 53.7
6.11)
CTL: 57.1
(7.26)
Johansson TBI or Case-control Group-based Psychological outcomes: Improvement in Risk of attrition
etal. stroke with pretest- MBSR (either MFS, CPRS, SCS SCS in all three bias: 23% and
(2015) pathological -~ posttest face-to-face or on groups. 11% dropouts in
Sweden mental design online platform), Cognitive outcomes: internet
fatigue for at weekly 150-min Digit Symbol-Coding, Reduction in intervention and
least 6 3 groups: sessions for 8 attentional blink task mental fatigue control groups.
months face-to-face weeks, 1 retreat (MFS),
MBSR (FTF), day, home practice depression
N=34 Internet (CPRS), and
(INT: 13, MBSR One facilitator: anxiety (CPRS),
FTF: 12, (INT1), and clinical and
CLT:9) CTL followed psychologist with improvement in
by Internet training in MBSR information
Mean age MBSR processing speed
(SD) = program and attention in
INT: 46.3 (INT2) INTI
(11.5)
FTF: 48.0 Improvement in
9.4) attention in FTF
CTL: 51.2
(10.6) Reduction in

mental fatigue
(MFS) and
improvement in
attention in INT2




Improvement in
coding in CTL

Intention-to-treat
analysis (FTF
and CTL):
Reduction in
mental fatigue

(MFS) in FTF
MCI
Wellsetal. MCI Randomized Intervention Psychological outcomes: CTL performed
(2013a, controlled details: MBSR, QoL-AD, Resilience Scale,  better on TMT
2013b) N=14 pretest- weekly 120-min PSS, Herth Hope Index, Part A and Part
North posttest session for 8 LOT-R, CESD and MAAS B than at
America Mean age design weeks, one retreat baseline.
(SD) = Block day, home practice ~ Cognitive outcomes:
EXP: 73 (8) randomizatio encouraged. ADAS-Cog, RAVLT,
CTL: 75 (2) n TMT Trails A & B,
Facilitators: no COWAT, Animal Naming,
details given. Boston Naming
Dementia
Lantzetal. Moderateto  Pretest- Intervention Behavioural outcome: Reduction in Risk of reporting
(1997) severe posttest non- details: modified CMAI agitation in EXP.  bias: Generally
North dementia randomised group-based there were
America controlled MBSR, weekly insufficient
N=14 trial 60-min session for details provided
EXP: &; 10 weeks, no regarding the
CTL:6 retreat session. study. E.g., it
was unclear if
Mean age Two facilitators: 1 people with
(range)= key facilitator and dementia of mild
EXP: 81 1 to demonstrate severity
(70-91) techniques on a participated in
CTL: 82 1:1 basis as and the study (if yes,
(70-91) when required. data was not
reported).
Litherland Dementia of  Single group Intervention Psychosocial outcome: No significant Risk of attrition
and mixed pretest- details: MBSR, WEMWBS findings. bias: 33%
Robertson severity posttest weekly 150-min dropped out of
(2014) design; session for 8 the intervention.
United N=12 follow up at 3 - weeks, no retreat
Kingdom months session, home Other potential
practice. bias:

One facilitator
experienced in
mindfulness-based
approaches.

Intervention was
delivered to both
people with
dementia and
their carers.

* The sample size at the start of the study, before any participants dropped out.
* All findings reported in this table were statistically significant at p<.05.

ADAS-Cog=Alzheimer's Disease Assessment Scale cognitive subscale, ACT=Attentional Control Training, AMIPB=Adult Memory and
Information Processing Battery, BDI-II= Beck Depression Inventory, CFQ=Cognitive Failures Questionnaire, CESD=Center of
Epidemiologic Studies Depression Scale, CIQ=Community Integration Questionnaire, CMAI=Cohen-Mansfield Agitation Inventory,
COWAT= Controlled Oral Word Association Test, CPRS= Comprehensive Psychopathological Rating Scale, CPT-A= Continuous
Performance Test of Attention, CTL= Control group, CVLT-II= California Verbal Learning Test-1I, EMQ=Everyday Memory
Questionnaire, EXP= Experimental group, GHQ=General Health Questionnaire, HADS=Hospital Anxiety and Depression Scale, LOT-
R=Life Orientation Test-Revised, MAAS=Mindfulness Attention Awareness Scale, MCI=mild cognitive impairments, MFS= Mental
Fatigue Scale, MHLC=Multidimensional Health Locus of Control Scale, MPAI=Mayo-Portland Adaptability Inventory, NSI=
Neurobehavioural Symptom Inventory, PASAT= Paced Auditory Serial Addition Test, PHLMS=Philadelphia Mindfulness Scale, PHQ-
9=Patient Health Questionnaire, PQOL = Perceived Quality of Life scale, PSES = Perceived Self-Efficacy Scale, PSS= Perceived Stress
Scale, QoL-AD=Quality of Life-Alzheimer's Disease, RAVLT=Rey Auditory Verbal Learning Test, SCL-90-R=Symptom Checklist,

SCS=Self-Compassion Scale short form, SF-36=Short Form Health Survey, SPSI-R:S=Social Problem-Solving Inventory-Revised: Short
form, SS QoL=Stroke Specific Quality of Life, STAI: State-Trait Anxiety Inventory, TBI=Traumatic brain injury, TEA=Test of Everyday
Attention, TMS=Toronto Mindfulness Scale, TMT=Trail Making Test, WEMWBS=Warwick Edinburgh Mental Well-being Scale
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Table 2. Quality scores for studies included using a modified version of the Downs &
Reporting

Black’s (1998) checklist*
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Note: @ present (score of 1, or 2 for item 5); “® present, with some limitations (score of 1 for item 5 or score of 0 on other items); O not

present (score of 0); ? unable to determine (score of 0)

“The checklist was slightly modified with item 14 removed, as blinding study subjects is not applicable for most psychological intervention
studies. Item 27 asked to rate the statistical power from a score of 0 to 5. Given that most included studies did not provide detailed power
calculations, we simplified this rating to a score of 0 to 1, to represent whether studies were or were not indicated as sufficiently powered.

The total score for the modified checklist ranges between 0 and 27.





