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ABSTRACT

Background

Cogpnitive stimulation (CS) is an intervention for people with dementia offering a range of enjoyable activities providing general stimulation
for thinking, concentration and memory, usually in a social setting, such as a small group. CS is distinguished from other approaches such
as cognitive training and cognitive rehabilitation by its broad focus and social elements, aiming to improve domains such as quality of life
(QoL) and mood as well as cognitive function.

Recommended in various guidelines and widely implemented internationally, questions remain regarding different modes of delivery
and the clinical significance of any benefits. A systematic review of CS is important to clarify its effectiveness and place practice
recommendations on a sound evidence base. This review was last updated in 2012.

Objectives

To evaluate the evidence for the effectiveness of CS for people with dementia, including any negative effects, on cognition and other
relevant outcomes, accounting where possible for differences in its implementation.

Search methods

We identified trials from a search of the Cochrane Dementia and Cognitive Improvement Group Specialized Register, last searched on
3 March 2022. We used the search terms: cognitive stimulation, reality orientation, memory therapy, memory groups, memory support,
memory stimulation, global stimulation, cognitive psychostimulation. We performed supplementary searches in a number of major
healthcare databases and trial registers to ensure the search was up-to-date and comprehensive.

Selection criteria

We included all randomised controlled trials (RCTs) of CS for dementia published in peer review journals in the English language
incorporating a measure of cognitive change.

Data collection and analysis

We used standard methodological procedures expected by Cochrane. As CS is a psychosocial intervention, we did not expect those
receiving or delivering CS to be blinded to the nature of the intervention. Where necessary, we contacted study authors requesting data not
provided in the papers. Where appropriate, we undertook subgroup analysis by modality (individual versus group), number of sessions
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and frequency, setting (community versus care home), type of control condition and dementia severity. We used GRADE methods to assess
the overall quality of evidence for each outcome.

Main results

Weincluded 37 RCTs (with 2766 participants), 26 published since the previous update. Most evaluated CS groups; eight examined individual
CS. Participants' median age was 79.7 years. Sixteen studies included participants resident in care homes or hospitals. Study quality
showed indications of improvement since the previous review, with few areas of high risk of bias. Assessors were clearly blinded to
treatmentallocation in most studies (81%) and most studies (81%) reported use of a treatment manual by those delivering the intervention.
However, in a substantial number of studies (59%), we could not find details on all aspects of the randomisation procedures, leading us
to rate the risk of selection bias as unclear.

We entered data in the meta-analyses from 36 studies (2704 participants; CS: 1432, controls: 1272). The primary analysis was on changes
evident immediately following the treatment period (median length 10 weeks; range 4 to 52 weeks). Only eight studies provided data
allowing evaluation of whether effects were subsequently maintained (four at 6- to 12-week follow-up; four at 8- to 12-month follow-
up). No negative effects were reported. Overall, we found moderate-quality evidence for a small benefit in cognition associated with CS
(standardised mean difference (SMD) 0.40, 95% Cl 0.25 to 0.55). In the 25 studies, with 1893 participants, reporting the widely used MMSE
(Mini-Mental State Examination) test for cognitive function in dementia, there was moderate-quality evidence of a clinically important
difference of 1.99 points between CS and controls (95% Cl: 1.24, 2.74).

In secondary analyses, with smaller total sample sizes, again examining the difference between CS and controls on changes immediately
following the intervention period, we found moderate-quality evidence of a slight improvement in self-reported QoL (18 studies, 1584
participants; SMD: 0.25[95% CI: 0.07,0.42]) as well as in QoL ratings made by proxies (staff or caregivers). We found high-quality evidence for
clinically relevantimprovements in staff/interviewer ratings of communication and social interaction (5 studies, 702 participants; SMD: 0.53
[95% Cl: 0.36, 0.70]) and for slight benefits in instrumental Activities of Daily Living, self-reported depressed mood, staff/interviewer-rated
anxiety and general behaviour rating scales. We found moderate-quality evidence for slight improvements in behaviour that challenges
and in basic Activities of Daily Living and low-quality evidence for a slight improvement in staff/interviewer-rated depressed mood. A few
studies reported a range of outcomes for family caregivers. We found moderate-quality evidence that overall CS made little or no difference
to caregivers' mood or anxiety.

We found a high level of inconsistency between studies in relation to both cognitive outcomes and QoL. In exploratory subgroup analyses,
we did not identify an effect of modality (group versus individual) or, for group studies, of setting (community versus care home), total
number of group sessions or type of control condition (treatment-as-usual versus active controls). However, we did find improvements in
cognition were larger where group sessions were more frequent (twice weekly or more versus once weekly) and where average severity
of dementia among participants at the start of the intervention was 'mild' rather than 'moderate’. Imbalance in numbers of studies and
participants between subgroups and residual inconsistency requires these exploratory findings to be interpreted cautiously.

Authors' conclusions

In this updated review, now with a much more extensive evidence base, we have again identified small, short-term cognitive benefits for
people with mild to moderate dementia participating in CS programmes. From a smaller number of studies, we have also found clinically
relevant improvements in communication and social interaction and slight benefits in a range of outcomes including QoL, mood and
behaviour that challenges. There are relatively few studies of individual CS, and further research is needed to delineate the effectiveness of
different delivery methods (including digital and remote, individual and group) and of multi-component programmes. We have identified
that the frequency of group sessions and level of dementia severity may influence the outcomes of CS, and these aspects should be studied
further. There remains an evidence gap in relation to the potential benefits of longer-term CS programmes and their clinical significance.

PLAIN LANGUAGE SUMMARY

Can cognitive stimulation benefit people with dementia?
Key messages

- For people with mild-to-moderate dementia, cognitive stimulation probably leads to small benefits in cognition (the general ability to
think and remember).

- We found a range of other probable benefits, including improved well-being, mood and day-to-day abilities, but benefits were generally
slight and, especially for cognition and well-being, varied greatly between studies.

- Most studies evaluated group cognitive stimulation. Future studies should try to clarify the effects of individual cognitive stimulation,
assess how often group sessions should take place to have the best effect, and identify who benefits most from cognitive stimulation.

What is dementia?

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 2
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Dementia is an umbrella term for numerous brain disorders. Alzheimer’s disease is the most common of these. People of all ages can
develop dementia, but most often it occurs in later life. People with dementia typically experience a decline in their cognitive abilities,
which can impair memory, thinking, language and practical skills. These problems usually worsen over time and can lead to isolation,
upset and distress for the person with dementia and those providing care and support.

Cognitive stimulation

Cogpnitive stimulation (CS) is a form of 'mental exercise' developed specifically to help people with dementia. It involves a wide range
of activities aiming to stimulate thinking and memory generally, including discussion of past and present events and topics of interest,
word games, puzzles, music and creative practical activities. Usually delivered by trained staff working with a small group of people with
dementia for around 45 minutes twice-weekly, it can also be provided on a one-to-one basis. Some programmes have trained family carers
to provide CS to their relative.

What did we want to find out?

We wanted to find out if CS was better for people living with dementia than usual care or unstructured social activities to improve:
- cognitive abilities (including memory, thinking and language skills)

- well-being and mood

- day-to-day abilities

- distress and upset for the person with dementia and/or carers

We also wanted to find out if family carers experienced any changes associated with the person with dementia receiving CS or if there were
any unwanted effects.

What did we do?
We searched for studies that looked at group or individual CS compared with usual care or unstructured social activity in people living
with dementia.

We compared and summarised the results of the studies and rated our confidence in the evidence, based on factors such as study methods
and sizes.

What did we find?

We found 37 studies involving 2766 participants with mild or moderate dementia and an average age of 79 years. The biggest study involved
356 participants, the smallest 13. The studies were conducted in 17 countries from five continents, with most in Europe. Fewer than half
(16) included participants living in care homes or hospitals. The length of the trials varied from four weeks to two years. Sessions per week
varied from one to six. The overall number of sessions varied from eight to 520. Most studies lasted for around 10 weeks, with around 20
sessions. Most studies offered CS in groups, with just eight examining individual CS.

Main results

No negative effects were reported. We found that CS probably results in a small benefit to cognition at the end of the course of sessions
compared with usual care/unstructured activities. This benefit equates roughly to a six-month delay in the cognitive decline usually
expected in mild-to-moderate dementia. We found preliminary evidence suggesting that cognition benefited more when group sessions
occurred twice weekly or more (rather than once weekly) and that benefits were greater in studies where participants’ dementia at the
outset was of mild severity.

We also found that participants improved on measures of communication and social interaction and showed slight benefits in day-to-day
activities and in their own ratings of their mood. There is probably also a slight improvement in participants’ well-being and in experiences
that are upsetting and distressing for people with dementia and carers. We found CS probably made little or no difference to carers' mood
or anxiety.

What are the limitations of the evidence?

Our confidence in the evidence is only moderate because of concerns about differences in results between studies. We cannot be certain
of the exact reasons for these differences, but we noted that studies varied in:

« the way CS was delivered (individually, in groups, using an app) and the programme of activities included
+ who delivered the programme (trained professionals, care workers, family carers)

« the frequency of sessions (1 per week to 5 per week)

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 3
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« the duration of the programme (from 4 weeks to 1 or 2 years)

« the type(s) of dementia with which participants were diagnosed and the severity of the dementia
« whether participants lived in care homes and hospitals or in their own homes

We were unable to examine as many of these sources of potential difference as would have been desirable because of the relatively small
number of studies reflecting each aspect.

How up-to-date is this evidence?

This review updates our previous review from 2012, with evidence up-to-date to March 2022.

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 4
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SUMMARY OF FINDINGS

Summary of findings 1. Cognitive stimulation compared to no cognitive stimulation (post-treatment) in people with dementia

Cognitive stimulation compared to no cognitive stimulation (post-treatment) in people with dementia

Patient or population: people with dementia

Setting: care homes and long-term care facilities; community settings including daycare and outpatients

Intervention: cognitive stimulation

Comparison: no cognitive stimulation (post-treatment)

Outcomes Anticipated absolute effects* (95% Relative effect  N° of partici- Certainty of Comments

Cl) (95% Cl) pants the evidence

(studies) (GRADE)

Risk with no Risk with cogni-

cognitive stim-  tive stimulation

ulation (post-

treatment)
Cognition SMD 0.4 SD higher - 2340 DPDO Cognitive stimulation
Assessed with various brief cognitive tests (0.25 higher to 0.55 (34 RCTs) Moderate @ probably results in a small
including: ADAS-Cog, MMSE, Global Cogni- higher) increase in cognition.
tive Score, Mattis Dementia Rating Scale,
MoCA, ACE-Il, CAM-COG DS, ENB2
Quality of Life: self-report SMD 0.25 SD higher - 1584 DODO Cognitive stimulation
Assessed with: QoL-AD (17 studies) and (0.07 higher to 0.42 (18 RCTs) Moderate @ probably results in a slight
EQ-5D (1 study) higher) increase in self-reported

quality of life.
Communication and social interaction SMD 0.53 SD higher - 702 [ttty Cognitive stimulation
Assessed with: Holden Communication (0.36 higher to 0.7 (7T RCTs) High results in an increase in
Scale; NOSGER Social Behaviour subscale; higher) communication and social
Narrative language - communicative abili- interaction.
ties
Mood: self-reported SMD 0.11 SD higher - 787 [lectestes) Cognitive stimulation re-
Assessed with: Geriatric Depression Scale (0.08 lower to 0.31 (10 RCTs) High sults in a slight improve-
(14; 15 and 30-item versions); HADS De- higher) ment in self-reported
pression Scale; CESD-R; Cornell Scale for mood.
Depression in Dementia (self-report)
Mood: interviewer/staff-rated SMD 0.35SD higher - 1011 300 Cognitive stimulation may
(11 RCTs) Low bc resultin a slightimprove-
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Assessed with Cornell Scale for Depres- (0.09 higher to 0.61

ment in mood rated by an

sion in Dementia; NOSGER-Mood sub- higher) interviewer or by staff.
scale; Montgomery-Asberg Depression

Rating Scale

Instrumental ADL SMD 0.15 SD higher - 1318 DOOD Cognitive stimulation re-
Assessed with: Lawton Brody IADL scale; (0.04 higher to 0.26 (13 RCTs) High sultsin aslightincrease in
Disability Assessment for Dementia; higher) Instrumental ADL.
NOSGER IADL subscale; Bristol Activities

of Daily Living Scale; ADCS-ADL scale;

Rapid Disability Rating Scale

Behaviour that challenges SMD 0.18 SD higher - 1340 DODO Cognitive stimulation
Assessed with: NPI; NPI-Agitation sub- (0.01 lower to 0.38 (12 RCTs) Moderate b probably results in a slight

scale; NOSGER-Challenging Behaviour higher)
subscale; BEHAVE-AD; Dementia Behav-
iour Disturbance Scale

improvement in behav-
iour that challenges.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

ADL: activities of daily living; Cl: confidence interval; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence
High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is

substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

a Downgraded one point for inconsistency as moderate heterogeneity was present.
b Downgraded one point for inconsistency as substantial heterogeneity was present.

¢ Downgraded one point for imprecision as 95% Cls included both a clinically important and a negligible benefit.

Summary of findings 2. Group cognitive stimulation compared to no cognitive stimulation (post-treatment) in people with dementia

Group cognitive stimulation compared to no cognitive stimulation (post-treatment) in people with dementia

Patient or population: people with dementia

Setting: care homes and long-term care facilities; community settings including daycare and outpatients

Intervention: group cognitive stimulation
Comparison: no cognitive stimulation (post-treatment)
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Outcomes Anticipated absolute effects™ (95% Relative effect N2 of partici- Certainty of Comments

Cl) (95% Cl) pants the evidence

(studies) (GRADE)

Risk with no Risk with group

cognitive stim-  cognitive stimula-

ulation (post- tion

treatment)
Cognition SMD 0.43 SD higher - 1637 DDDO Group cognitive stimulation
Assessed with various brief cognitive (0.26 higher to 0.59 (27 RCTs) Moderate @ probably results in a small
tests including: ADAS-Cog, MMSE, Global higher) increase in cognition.
Cognitive Score; Mattis Dementia Rating
Scale, MoCA, ENB2
Quality of Life: self-report SMD 0.28 SD higher - 1058 SDOO Group cognitive stimula-
Assessed with: QoL-AD (0.05 higher to 0.52 (13 RCTs) Low bc tion may result in a slight in-

higher) crease in self-reported qual-
ity of life.
Communication and social interaction SMD 0.53 SD higher - 702 SDOD Group cognitive stimula-
Assessed with: Holden Communication (0.36 higher to 0.7 (7 RCTs) High tion results in an increase in
Scale; NOSGER-Social Behaviour sub- higher) communication and social
scale; Narrative language - communica- interaction.
tive abilities
Mood: self-reported SMD 0.2 SD higher - 299 300 Group cognitive stimulation
assessed with: Geriatric Depression (0.06 lower to 0.45 (6 RCTs) Moderate d probably results in a slight
Scale (14 and 30-item versions); CESD-R higher) improvement in self-report-
ed mood.

Mood: interviewer/staff-rated SMD 0.4 SD higher - 959 SDPO Group cognitive stimulation
Assessed with: Cornell Scale for Depres- (0.14 higher to 0.67 (10 RCTs) Moderate b probably results in a small
sion in Dementia; NOSGER-Mood sub- higher) improvement in interview-
scale; Montgomery-Asberg Depression er/staff-rated mood.
Rating Scale
Instrumental ADL SMD 0.2 SD higher - 687 Tl Group cognitive stimulation
Assessed with: Lawton-Brody IADL scale; (0.05 higher to 0.35 (8 RCTs) High results in a slight increase in
Disability Assessment for Dementia; higher) Instrumental ADL.
NOSGER IADL subscale; ADCS-ADL scale;
Rapid Disability Rating Scale
Behaviour that challenges SMD 0.33 SD higher - 754 SBPO Group cognitive stimulation
assessed with: NPI; NPI-Agitation sub- (0.11 higher to 0.54 (8 RCTs) Moderate @ probably results in a slight

scale; NOSGER-Challenging Behaviour

higher)
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subscale; BEHAVE-AD; Dementia Behav- improvement in behaviour
iour Disturbance subscale that challenges.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

ADL: activities of daily living; Cl: confidence interval; OR: odds ratio; RR: risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect.

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different.

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect.

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect.

a Downgraded one point for inconsistency as moderate heterogeneity was present.

b bowngraded one point for inconsistency as substantial heterogeneity was present.

¢ Downgraded one point for imprecision as 95% Cls included both a clinically important and a negligible effect.
d Downgraded one point for imprecision as fewer than 400 participants.
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BACKGROUND

Description of the condition

Dementia is widely regarded as one of the greatest current
challenges facing health and social care globally.

The dementias comprise a number of neurodegenerative disorders
of the brain, which have in common that they:

« develop during life (i.e. they represent a change from a previous
level of function or ability)

« lead to impairment in a number of areas of cognitive function,
typically including memory and orientation but also language
skills, reasoning, judgement, visuo-spatial skills, executive
function and practical abilities may be affected

« have an impact on day-to-day life abilities
« may have an impact on personality and social relationships
« are usually progressive

The most common types of dementia are Alzheimer's disease and
vascular dementia (Alzheimer's Research UK 2022). Mixed-types of
dementia are common, with both Alzheimer and vascular changes
evident at postmortem in the brains of people who have developed
dementia in late life. The severity of dementia is often described
as 'mild" in the early stages when, with support, the person is able
to continue with many activities; 'moderate' when more support
and personal care is required; and 'severe' when the person may
need help with almost all aspects of day-to-day life. It is estimated
that 55% of people with dementia will have a mild dementia, 32%
moderate and 12% severe (Prince 2014).

It is estimated that there were over 55 million people worldwide
living with dementia in 2020 and this number is projected to almost
double every 20 years, reaching 78 million in 2030 and 139 million
in 2050 (ADI 2022). The increase in numbers with dementia reflects
the growth globally in the numbers of people living into later life, as
the risk of developing dementia increases markedly with age. For
example, whilst 2% of those age 65 to 69 years will have a dementia,
this rises to 20% of those aged 85 to 89 years (Alzheimer's Research
UK 2022).

Taking together, the direct costs of medical care and of social care
and of costs attributed to the unpaid care provided by families and
others, the annual global cost of dementia is now above US$1.3
trillion and is expected to rise to US$2.8 trillion by 2030. ADI 2022
point out that, if global dementia care were a country, it would be
the 14th largest economy in the world.

In the UK, it is estimated that there are 944,000 people living with
dementia, of whom 42,000 are aged under 65 years (Alzheimer's
Research UK 2022). Of those aged 65 years and over, 39% live
in care homes. People with dementia form the majority of care
home residents in the UK, with 70% of care home residents having
dementia (Alzheimer's Research UK 2022). However, most people
with dementia live in their own homes, often with support from
family members. This support carries a considerable human as well
as economic cost. It is estimated that 1.1 billion hours are spent
on unpaid care, from family and friends, for people with dementia
each year and 36% of carers spend more than 100 hours per week
providing care (Alzheimer's Research UK 2022). Nearly half (49%)
of family carers report a significant sense of burden and nearly a
third report depression (Collins 2020) and anxiety (Kaddour 2020).

Female carers are especially at risk of depression, and around two-
thirds of carers for people with dementia are women (Alzheimer's
Research UK 2022). The majority of carers (63.5%) report that they
have had no or not enough support (Alzheimer's Research UK 2022).

Medications (notably acetylcholinesterase inhibitors) have been
available for some years for Alzheimer's disease and these are seen
as offering symptomatic help (Alzheimer's Research UK 2022). Non-
pharmacological interventions are viewed as a key component of
post-diagnostic support, with the potential for enhancing well-
being and confidence, but Alzheimer's Society 2022 point out that,
in the UK at least, provision of such support for people with
dementia and their carers after diagnosis has often been lacking.

Description of the intervention

Interventions with a cognitive focus have a long history of
development and application in dementia care (Woods 1977,
Woods 2018a). Clare and Woods (Clare 2004) distinguished
‘Cognitive stimulation’ from other therapeutic approaches with a
cognitive focus, proposing the following definition:

‘Cognitive stimulation is engagement in a range of activities and
discussions (usually in a group) aimed at general enhancement of
cognitive and social functioning.’

In contrast, ‘Cognitive training’ is defined as:

‘guided practice on a set of standard tasks designed to reflect
particular cognitive functions; a range of difficulty levels may be
available within the standard set of tasks to suit the individual's level
of ability. It may be offered in individual or group sessions, with pencil
and paper or computerised exercises.’

and ‘Cognitive rehabilitation’ as:

‘an individualised approach where personally relevant goals are
identified and the therapist works with the person and his or her
family to devise strategies to address these. The emphasis is on
improving performance in everyday life rather than on cognitive
tests, building on the person's strengths and developing ways of
compensating for impairments.’

Cochrane reviews have been carried out or are in progress for
each of these three distinct approaches to improving outcomes
for people living with dementia (Bahar-Fuchs 2019; Kudlicka 2019;
Woods 2012) using agreed definitions to provide consistency in a
field where there has been a tendency for these terms to be used
interchangeably.

Descriptions of group-based activities and discussions aimed at
general improvements in cognitive function, communication and
social well-being can be traced back for over 50 years. Reality
orientation (RO) (Taulbee 1966) was developed in the late 1950s
as a response to confusion and disorientation in older patients in
hospital units in the USA, and was the precursor of the cognitive
stimulation approach. ‘RO Classes’ were held for 30 minutes once
or twice per day. Basic personal and current information was
presented to the patient and a variety of materials used, such as
individual calendars, word-letter games, building blocks and large-
piece puzzles. A Reality Orientation board would be used in each
session and would list the name of the unit and its location, the day,
date, weather, current events etc. The approach emphasised the
engagement of nursing assistants in a hopeful, therapeutic process.
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Following the first controlled evaluation of RO groups being
reported in the UK by Brook 1975, a number of other small-scale
controlled evaluations of RO groups followed (Holden 1995), with
outcome measures typically including assessments of orientation,
other aspects of cognitive functioning and level of independent
functioning. A Cochrane review specifically examining Reality
Orientation (Spector 2000a; Spector 2000b) concluded that there
was some evidence that RO had benefits for people with dementia
on both cognition and behaviour. However, RO has been little
practised or researched since 1990 and has attracted some criticism
(Burton 1982; Dietch 1989), especially for being applied in a
mechanical, inflexible, insensitive and confrontational manner,
with the potential for a negative effect on the person. Doubts were
also raised about the clinical significance of any improvements (e.g.
Powell-Proctor 1982); the person with dementia might now know
what day of the week it was but would this have any meaningful
impact on the person's life?

Subsequently, there began to be increasing discussion of 'cognitive
stimulation',in relation to both normal ageing and dementia (Breuil
1994; Small 2002), Recognising that RO fitted well with this concept
of cognitive stimulation and that it had the beginnings of an
evidence base, attempts were made to harness its positive aspects
whilst ensuring that it was implemented in a properly sensitive
and respectful manner (Spector 2001; Woods 2002), in keeping
with best practice person-centred care, as had been influentially
articulated by Kitwood 1997. At the same time, developments in
measurement of outcomes for people with dementia (e.g. Logsdon
2002) meant that quality of life could now be envisaged as an
outcome of psychosocialinterventions, with cognitive function and
orientation no longer the only indices of effectiveness. Given the
concerns discussed above of a possible negative effect, measures
of quality of life, well-being and mood are highly pertinent outcome
measures, alongside any cognitive benefits.

The publication of a manual for cognitive stimulation groups
(Spector 2006) setting out in some detail the approach used
in a large randomised controlled trial in the UK (Spector 2003)
facilitated the implementation of the approach in the UK and
internationally, and has formed the basis of a number of further
evaluations (Lobbia 2019). Implementation was also facilitated
by the recommendation in the UK (NICE-SCIE 2006) Guidelines
that ‘people with mild/moderate dementia of all types should
be given the opportunity to participate in a structured group
cognitive stimulation programme’. Protocols have been developed
for the cultural adaptation of the approach, whilst maintaining the
key principles and elements (Aguirre 2014), and the approach is
used in over 20 countries. Other manualised cognitive stimulation
approaches have also been developed and evaluated such as
'NEUROVvitalis' (Middelstadt 2016) and '"MAKS' (Graessel 2011) but,
to date, have been less widely implemented internationally.

How the intervention might work

Attempts to understand the mechanisms by which cognitive
stimulation might lead to benefits for people living with dementia
are at an early stage. The approach can be seen as bringing
together three aspects: a component of generalised cognitive
exercise and a component of social interaction and support, both
underpinned by a person-centred approach, which upholds the
dignity and value of the person living with dementia (Woods
2018a). In recent years, a number of qualitative studies have been
published, reporting the experiences of people with dementia and

their caregivers in relation to both group and individual cognitive
stimulation (Gibbor 2020a). All three aspects emerge clearly from
these qualitative studies on cognitive stimulation (Gibbor 2020a;
Leung 2018; Orfanos 2020).

In relation to generalised cognitive exercise, Gibbor 2020a, for
example, found that 'continued stimulation' was important and
Leung 2018 reported on people with dementia emphasising the
importance of 'being mentally active' and adopting the principle
'use it or lose it'. Although treating the brain as a muscle that can be
made stronger through exercise may be a crude analogy, the notion
that mentally stimulating activities may improve cognitive function
or even prevent cognitive decline has been widely discussed in
relation to normal ageing (e.g. Gallacher 2005; Salthouse 2006).
Indeed, it has been also sometimes characterised in the literature
as ‘use it or lose it’ (Hultsch 1999), perhaps reflecting a general
view that lack of cognitive activity hastens cognitive decline.
In similar vein, the influential Lancet commission recommends
'keeping cognitively, physically, and socially active in midlife and
later life' (Livingston 2020). The argument then is that if cognitively
engaging activities can have a role in slowing or even preventing
decline in cognitive functioning in older people in general, could
they have an effect on people experiencing a dementia?

Whilst feasibly cognitive training could also be seen as exercising
the brain, cognitive stimulation places cognitive exercise within
a social and interpersonal context. The social interaction and
support aspects emerge in qualitative themes such as 'being
with others' and 'relationships' (Gibbor 2020a), 'opportunities to
communicate' (Leung 2018) and 'importance of companionship
and getting to know others', and 'togetherness and shared
identity' (Orfanos 2020). The underpinning values of the person-
centred approach are evident in themes such as 'confidence' and
'relaxed environment' (Gibbor 2020a) and 'providing supportive/
non-threatening group environment' (Leung 2018) and 'group
support' (Orfanos 2020). Orfanos 2020 highlighted the contribution
of the group format to the benefits of cognitive stimulation,
which raises the question of how the social and interpersonal
component can best be retained in individual cognitive stimulation.
Neuropsychological studies have also provided some support
for the importance of the interpersonal aspects, in that several
studies have shown specific improvements in language skills and
performance following cognitive stimulation (Hall 2013; Spector
2010).

A potential mechanism for improvements related to cognitive
stimulation arising from the social and value-based elements relate
to the concept of 'excess disability' (Sabat 1994). This suggests
that the person with dementia may, for a variety of reasons,
not be able to function at their optimal or potential level. The
person may be socially withdrawn, feel a lack of confidence, feel
unmotivated or anxious, for example. Cognitive stimulation may
then address some of these barriers, enhancing social confidence,
giving a greater sense of purpose, engaging the person with
others, promoting relaxation and enjoyment. The mental exercise
component may interact with these aspects, providing practice
and experience of cognitive successes in a supportive environment,
when previously fear of failure has inhibited the making of any
response or contributing to conversation. The inter-connection of
the cognitive exercise and social elements is supported by findings
thatimprovements in quality of life are mediated by improvements
in cognition (Woods 2006). This suggests that there is one process of
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change, rather than two separate processes: one involving mental
exercise, improving cognition, and one involving social enjoyment,
improving quality of life.

Brain imaging has also been used to seek to explore potential
mechanisms of action of cognitive stimulation (Liu 2018; Liu
2021). The preliminary results using structural and functional MRI
(magnetic resonance imaging) scanning suggest that cognitive
stimulation 'maintains/enhances brain reserve both structurally
and functionally', with increased connectivity despite an overall
decline in volume of grey matter (which also occurred in control
participants not receiving cognitive stimulation). The connectivity
increased in a network believed to be important for 'sense-
making' in a social context and mental self-representation, and
it is suggested may relate to the person-centred nature of the
intervention. However, these studies involved a small number of
participants and this work requires further development.

Why it is important to do this review

Since the previous version of this review (Woods 2012), cognitive
stimulation continues to be recommended in guidelines for
dementia care practice such as those published by NICE 2018
and Alzheimer's Disease International (Prince 2011). In a report
on post-diagnostic support in the UK, the Alzheimer's Society
recommend that people diagnosed with dementia should be
offered 'equitable access to non-pharmacological interventions
as per national guidance, such as cognitive stimulation therapy
(CST), and ensure all memory services have access to CST
by April 2024" (Alzheimer's Society 2022). Such guidelines and
recommendations have increased the implementation of cognitive
stimulation around the world and, in a survey of UK Memory
Clinics, Holden 2020 found that 87% of services responding were
offering cognitive stimulation interventions. It is important that
both clinical guidelines and clinical practice are based on up-to-
date evidence, and so an update of the review is essential.

As well as the approach being more widely used, more adaptations
to delivery are being made. Notably, the initial emphasis was
on a group approach, and thematic analysis of interviews
with participants in cognitive stimulation groups reinforces the
perceived importance of the group experience (Orfanos 2020;
Spector 2011). However, interest from family caregivers in using
the approach at home has led to the development of individual
cognitive stimulation, delivered on a one-to-one basis (Yates
2014). This has the disadvantage of lacking some of the social
elements inherent in a group context, but does allow greater
individualisation of activities, in relation to the person’s interests
and preferences. It also allows the inclusion of people with
dementia who are unable to attend or participate in group
sessions, for reasons of logistics or due to sensory difficulties which
can prevent engagement in group activities. Individual cognitive
stimulation can be delivered by paid care staff and professionals
or by volunteers, as well as by family members. The onus is
on the person facilitating the session to ensure that it remains
a social experience, albeit on a smaller scale than in a group
context. Recommendations have largely been made relating to
group cognitive stimulation, so it is timely to consider also the
evidence-base for individual cognitive stimulation.

Other developments include the use of digital technology to
support cognitive stimulation (e.g. Rai 2020). This could assist
those offering the intervention, by readily providing a wider

range of activities, games and materials for use in group or
individual sessions. The development of a cognitive stimulation-
based television programme also offers an alternative mode of
delivery (Streater 2020). When using digital approaches, care would
need to be taken to retain the social stimulation aspect of the
approach, of course. As a means of maintaining services during
the Covid pandemic, Cheung 2021 described the development and
feasibility of virtual cognitive stimulation groups using Zoom video-
conferencing, retaining the social and peer-interaction elements of
the approach despite remote delivery.

There is also a trend to combine cognitive stimulation with other
interventions and offer a multi-component approach. For example,
physical exercise, which is widely recognised as beneficial for
older people and for people with dementia, has been incorporated
to some extent in many cognitive stimulation programmes. In
order to make sense of the evidence base, it is important to be
as clear as possible regarding the interventions included in any
systematic review, and to adopt clear operational definitions for
inclusion of studies. In the current review, we only included studies
where the predominantintervention met our definition of cognitive
stimulation.

Given the long-standing and typically progressive nature of
difficulties associated with dementia, there is also interest as to
the required duration and intensity of these approaches. If, say,
cognitive stimulation is associated with benefits over a three-
month period, will these benefits continue and/or will continued
input be required to maintain them? How frequent do cognitive
stimulation sessions need to be to have the most beneficial effects?
Does effectiveness vary with the level of impairment or between
care home and community settings?

In the review, we consider cognitive functioning as a primary
outcome, as this would appear to be the minimum expectation
of a general approach with this focus. However, weight must also
be given to indices of quality of life and well-being, in view of
the early criticism that a difference of, say, a few points on a test
of orientation may, in itself, be of marginal benefit to the person
living with dementia. The effects on the person's everyday life
need to be considered in evaluating the meaning of any changes
observed for the individual and his or her supporters, and have
been highlighted by participants (Spector 2011). The impact on
family caregivers and care workers is also important to consider as
they are key partnersin the process of care. Where family caregivers
have the additional responsibility of delivering the intervention, as
in some applications of individual cognitive stimulation, the impact
on them is especially relevant.

This updated review (the third, including the original superseded
Reality Orientation review) will then need to consider
developments in research and practice including the following:
the modality of delivery (individual or group); the duration and
frequency of the intervention; the involvement of family caregivers
in delivery of the intervention; the use of digital technology; and
the classification of multi-component interventions, as well as
the setting of the intervention (care home versus community),
the severity of dementia-related impairment and the type of
comparison groups employed.

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 11
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OBJECTIVES

To evaluate the evidence for the effectiveness of CS for people with
dementia, including any negative effects, on cognition and other
relevant outcomes, accounting where possible for differences in its
implementation.

METHODS

Criteria for considering studies for this review
Types of studies

We included studies that met the following criteria:

+ Randomised controlled trials (RCTs) that used cognitive
stimulation as an intervention for people living with dementia.

« Control activity was no treatment, treatment-as-usual or a passive
treatment such as basic social contact.

» Study was written in English and published in a peer-reviewed
journal article.

We included in the review trials published since the previous
version of this review that did not publish (or later supply)
adequate information about study design and results but we did
not include these studies in the meta-analysis. Details are noted in
Characteristics of included studies.

Types of participants

« Participants with a diagnosis of dementia, according to
established diagnostic criteria. The main diagnostic categories
that we included were Alzheimer's disease, vascular dementia
or mixed Alzheimer's and vascular dementia. We considered
these diagnostic categories together. We did not include
participants with mild cognitive impairment, where the extent
of cognitive impairment or its effects on day-to-day function
were insufficient to justify a dementia diagnosis. In this revised
review, we were also able to consider studies focusing on
other forms of dementia, such as Lewy body dementia and
Parkinson's Disease Dementia.

« We evaluated severity of dementia through group mean scores,
range of scores, orindividual scores on a standardised scale such
as the Mini-Mental State Examination (MMSE) (Folstein 1975) or
Clinical Dementia Rating (CDR) (Hughes 1982). We included all
levels of severity.

« Qualifying participants received the intervention in a range
of settings, including their own home, as outpatients and in
daycare and residential settings.

« Wedid not apply any specific restrictions regarding age.
« Weincluded data from family caregivers, where available.

« We documented whether participants were receiving
concurrent treatment with acetylcholinesterase inhibitors,
where possible.

Types of interventions

« We considered studies for this review if they described a
cognitive stimulation intervention targeting cognitive and social
functioning. These interventions may also have been described
as RO groups, sessions or classes.

«  We adopted the definition of cognitive stimulation as proposed
by Clare 2004. This meant that we excluded some studies

Interventions needed to offer exposure to generalised cognitive
activities rather than training in a specific modality.

o Where the intervention included multiple components e.g.
cognitive stimulation and physical exercise, we included the
study only if more than 50% of the intervention time was spent
in activities meeting our definition of cognitive stimulation.

« Wedid notinclude studies where the predominant intervention
involved reminiscence, defined as 'the discussion of memories
and past experiences with other people using tangible prompts
such as photographs or music to evoke memories and stimulate
conversation', as this intervention is the subject of a separate
Cochrane review (Woods 2018b).

 Interventions were typically conducted in a group to enhance
social functioning, but could involve family or paid caregivers
offering cognitive stimulation on an individual basis.

o We included studies if a comparison was made to 'no
treatment’, 'standard treatment' or 'placebo' We defined
standard treatment as the treatment that was normally
provided to people with dementia in the study setting and could
include provision of medication, clinic consultations, contact
with a community mental health team, daycare, or support from
voluntary organisations. Placebo conditions could consist, for
example, of an equivalent number of sessions in which general
support, but no structured intervention, was offered. We did not
consider comparisons with other activities or therapies such as
cognitive training in this review.

« For inclusion of a study, we required a minimum intervention
duration of one month. We noted the number of treatment
sessions, but we did not apply any restrictions on this.

Types of outcome measures

« We included only studies including at least one measure of
cognitive function, as this was the focus of the review.

+ We considered outcomes in relation to the impact of the
intervention on the person with dementia and on the primary
family caregiver. Studies could present data in both these
categories.

« We considered short-term (immediately after the intervention)
and medium-term (follow-up one month to one year after the
intervention finished) outcomes.

« We considered outcomes for the person with dementia and
the caregiver where these were assessed using scores on
standardised tests, rating scales and questionnaires.

« We noted rates of attrition and reasons for participants dropping
out from the study.

Primary outcomes

For the primary outcome measure we sought to identify whether
short-term changes were observed following the intervention for
the person with dementia on performance on at least one test of
cognitive functioning (including tests of memory and orientation).

Secondary outcomes
Outcomes for the person with dementia

We considered the following variables as secondary outcome
measures for the person with dementia.

which described their intervention as 'cognitive stimulation. ° Self-reported, _clinically-rated or carer—re'ported (proxy)
measures for mood of the person with dementia.
Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 12

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

« Self-reported or carer-reported (proxy) quality of life or well-
being measures for the person with dementia.

« Observer or carer ratings of everyday functioning (activities of
daily living) of the person with dementia.

« Carerratings of the participant's behaviour.

« Clinician or carer ratings of 'behaviour that challenges' relating
to the person with dementia.

« Clinician or carer ratings of the communication and social
interaction of the person with dementia.

« Self-reported quality of relationship with the carer.
'Carer'inthis contextincluded care staff as well as family caregivers.

Outcomes for the family caregiver

We considered all outcomes for the family caregiver as secondary.
We considered the following outcomes for the family caregiver.

« Self-reported quality of life.
« Self-reported depression and anxiety.
« Self-reported burden, stress and coping.

o Self-reported quality of relationship with the person with
dementia.

« Self-reported resilience.

Adverse outcomes

There is a potential risk that participants may find the process of
cognitive stimulation over- or under-challenging, if not targeted
at the appropriate level. We monitored the potential for adverse
outcomes by observing negative responses on the outcome
measures.

Search methods for identification of studies
Electronic searches

We searched the Cochrane Dementia and Cognitive Improvement
Group Specialised Register, on 3 March 2022. The search terms used
were: cognitive stimulation, reality orientation, memory therapy,
memory groups, memory support, memory stimulation, global
stimulation, cognitive psychostimulation.

The Register is maintained by the Information Specialists of
the Cochrane Dementia and Cognitive Improvement Group and
contains studies in the areas of dementia prevention, dementia
treatment and cognitive enhancement in healthy populations. The
studies are identified from:

1. monthly searches of a number of major healthcare databases:
MEDLINE, Embase, CINAHL, PsycINFO and LILACS;

2. monthly searches of a number of trial registers: meta Register
of Controlled Trials; Umin Japan Trial Register; WHO portal

(which covers ClinicalTrials.gov; ISRCTN; Chinese Clinical Trials
Register; German Clinical Trials Register; Iranian Registry of
Clinical Trials and the Netherlands National Trials Register, plus
others);

3. quarterly search of the Cochrane Central Register of Controlled
Trials (CENTRAL) (The Cochrane Library);

4. six-monthly searches of a number of grey literature sources:
Web of Knowledge Conference Proceedings; Index to Theses;
Australasian Digital Theses.

Details of the search strategies used for the retrieval of reports
of trials from the healthcare databases, CENTRAL and conference
proceedings can be viewed in the ‘methods used in reviews’ section
within the editorial information about the Dementia and Cognitive
Improvement Group (CDCIG).

We ran additional searches in each of the sources listed above to
ensure that the search for the review was as up-to-date as possible.
The search strategies used can be seen in Appendix 1

Searching other resources

We searched the reference lists of full-text papers, including those
of relevant published systematic reviews, for further references,
and review authors searched personal holdings of references to
reports and trials. We sent emails to authors of included RCTs
asking for essential information, where this was not available in the
publication, such as relevant statistics.

Data collection and analysis
Selection of studies

For this revised review, following deduplication, we imported into
Covidence all references identified in the searches, their titles and
abstracts. Three review authors (HR, EE and BW) undertook the
selection of studies, with the title and abstract of each study being
independently reviewed by two reviewers, using the inclusion and
exclusion criteria detailed above. If one of the three reviewers
had been involved in the study under consideration, s/he did
not participate in the screening for that study. We automatically
retained studies that had been included in previous versions of this
review for further consideration. We discussed any disagreements
and reached consensus by involving the third reviewer, where
appropriate.

We excluded obviously irrelevant studies. We then obtained the full
text of remaining studies and excluded studies that did not meet
the inclusion criteria with reasons outlined in the Characteristics of
excluded studies table. We collated multiple reports of the same
study, so that each study, rather than each report, was the unit
of interest in the review. We recorded the selection process in
sufficient detail to complete a PRISMA flow diagram (Figure 1).
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Data extraction and management

Three review authors (HR, EE and BW) independently extracted
descriptive characteristics, study methodology data and study
results from the included studies and recorded them on a data
collection form. Two reviewers extracted the data from each study,
ensuring that these reviewers had not been involved in the study in
question. We compared the data and resolved any disagreements
through consensus. We transferred extracted data to RevMan.

For each outcome measure, the authors sought to obtain data
on every participant randomised irrespective of whether the
participant was excluded or dropped out of the intervention or
research (i.e. data from an intention-to-treat (ITT) analysis). If
these data were not available in the published studies, the review
authors sought the data of those who completed the trials. Where
necessary, we sent emails to trial authors requesting additional
information.

Assessment of risk of bias in included studies

For each trial, two of three review authors (HR, EE and BW)
independently assessed the risk of bias using the Cochrane risk

of bias (version 1) tool (Higgins 2011). We resolved any initial
disagreements with the third author. We attempted to obtain
additional information from study authors when this was required.
Based on the methods detailed in the Cochrane Handbook for
Systematic Reviews of Interventions (Higgins 2011), we classified
each category of bias as 'low risk of bias, 'high risk of bias' or
'unclear risk of bias." An outline of this can be seen in Table 1.
We did not rate 'Blinding of participants and personnel, as it is
a given in research on psychosocial interventions that the person
receiving the intervention and the person delivering it will be aware
of the nature of the intervention. We expanded 'Other sources of
bias' to identify whether a structured treatment manual had been
used, and whether those delivering the intervention had received
training and/or supervision, two important aspects of ensuring
a consistent intervention of good quality. For selection bias, the
meta-analysis included only trials with a low or unclear risk of
bias, in order to meet the study inclusion criteria as a randomised
controlled trial. The ratings assigned with respect to each study's
risk of bias are summarised in the risk of bias tables, Figure 2 and
Figure 3.

Figure 2. Risk of bias graph: review authors' judgements about each risk of bias item presented as percentages

across all included studies

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of outcome assessment (detection bias): All outcomes
Incomplete outcome data (attrition bias): All outcomes
Selective reporting (reporting bias)
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Figure 3. Risk of bias summary: review authors' judgements about each risk of bias item for each included study
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Figure 3. (Continued)
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Measures of treatment effect

As the outcomes measured in clinical trials of dementia and
cognitive impairment often arise from ordinal rating scales, where
the rating scales had a reasonably large number of categories,
we treated the data as continuous outcomes arising from a
normal distribution. For meta-analysis of this type of data, the
mean change scores from baseline, the standard deviation of the
mean change and the number of participants for each treatment
group at each assessment are required. The majority of study
authors did not report change scores from baseline. We defined
the baseline assessment as the latest available assessment prior
to randomisation, but no longer than two months prior. Where
change scores were not reported, we extracted the mean, standard
deviation and number of participants for each treatment group at
each time point and calculated the required summary statistics
manually. In this case, we assumed a zero correlation between
the measurements at baseline and assessment time. This method
overestimates the standard deviation of the change from baseline,
but this conservative approach is considered to be preferable in
a meta-analysis. Some studies (e.g. Gibbor 2020b) reported mean
differences and 95% confidence intervals, which enabled us to
calculate the appropriate statistics in RevMan. Lok 2020 provided
data as medians and interquartile ranges, from which we calculated
the required summary statistics following the methods proposed
by Wan 2014, as detailed in the Cochrane Handbook (sections
6.5.2.5and 6.5.2.9).

The meta-analyses included the combination of data from trials
that may not have used the same rating scale to measure
a particular outcome. For example, cognition may have been
measured by the MMSE in one study and the ADAS-Cog in
another. In this situation we used the standardised mean difference
(SMD; the absolute mean difference (MD) divided by the standard
deviation) to measure the treatment difference. Where pooled trials
used the same rating scale or test to measure an outcome, we used
the MD.

To allow comparisons with other scales assessing similar outcomes,
it was necessary to reverse the change scores on certain scales,
for example, for the ADAS-Cog, where higher scores indicate worse
cognitive performance.

Unit of analysis issues

In studies using a cross-over design, only data from the first
treatment phase after randomisation were eligible for inclusion.

Three studies used cluster-randomisation. No analysable data were
obtained from Lin 2018 and the studies reported by Cheung 2019
and Paddick 2017 were not large enough for planned adjustments
to be made for clustering using estimated intraclass correlations.

Dealing with missing data

Where possible, review authors extracted data on all participants
randomised. We preferred data from intention-to-treat analyses to
per protocol or compliance analyses.
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Assessment of heterogeneity

We performed assessments of heterogeneity using both the Chi2
and 12 statistic. Review authors followed guidance in the Cochrane
Handbook for Systematic Reviews of Interventions (Deeks 2021),to
interpret heterogeneity percentages (i.e. 0% to 40% might not be
important; 30% to 60% may represent moderate heterogeneity,
50% to 90% may represent substantial heterogeneity; and 75%
to 100% reflects considerable heterogeneity). Following these
recommendations (Deeks 2021), we considered heterogeneity to be
present when the Chi? statistic was significant at the P=0.1 level, or
when [> was greater than 40%. Where substantial heterogeneity was
detected, we considered exploring the sources of heterogeneity by
conducting subgroup analyses.

Assessment of reporting biases

If there were enough studies available, authors created a funnel
plot to assess the risk of publication bias.

Data synthesis

The meta-analyses presented in this updated review provide
overall estimates of the treatment effect using a random-effects
model. In previous versions of the review, we have preferred a fixed-
effects model where heterogeneity is low, but with a substantial
number of analyses showing high heterogeneity, this protocol
change leads to a more consistent approach. As a result, confidence
intervals may be broader than would have been obtained from a
fixed-effect model.

Subgroup analysis and investigation of heterogeneity

We performed planned subgroup analyses with respect to the
modality of the cognitive stimulation intervention (individual
versus group) and environmental context (care home versus
community) and severity of dementia (mild versus moderate,
considering MMSE scores of 20 and below as indicating
'moderate' and above 20 as 'mild' dementia, NICE-SCIE 2006). We
undertook further subgroup analyses to investigate high levels of
heterogeneity, considering feasible moderator variables such as
frequency of sessions and duration of intervention. We planned
a further subgroup analysis to compare studies where control
participants took part in some form of alternate activity with those
where the control condition was 'treatment-as-usual. We only
presented subgroup analyses where there were at least five studies
per subgroup (Richardson 2019), to reduce concerns regarding
covariate distributions. Where we presented subgroup analyses,
we considered the difference between subgroups to be statistically
significant where P < 0.10 (Richardson 2019). We considered all
subgroup analyses as exploratory.

Sensitivity analysis

In planned sensitivity analyses we explored:

a) whether the trial of maintenance cognitive stimulation reported
by Orrell 2014, where the control group had attended 14 sessions
of cognitive stimulation before randomisation, might have an
influence on the results of one session per week studies.

b) whether the findings on cognition, pooling different assessment
measures, were reflected in the findings for the two most widely
used assessment measures, the ADAS-Cog and the MMSE, for which

figures for recognised minimum clinically important differences
were available.

Summary of findings and assessment of the certainty of the
evidence

We used GRADE methods to rate the quality of evidence (high,
moderate, low or very low) behind each effect estimate in the
review (Guyatt 2011). This rating referred to our level of confidence
that the estimate reflected the true effect, taking account of the
risk of bias in the included studies, inconsistency between studies,
imprecision in the effect estimate, indirectness in addressing our
review question and the risk of publication bias. We produced
summary of findings tables for cognitive stimulation compared to
no treatment to show the effect estimate and the quantity and
quality of the supporting evidence for the following outcomes
immediately post-treatment:

cognition

self-reported QoL

communication and social interaction
self-reported mood
interviewer/staff-rated mood
instrumental activities of daily living
behaviour that challenges

No o s~ wh e

In view of the widespread use of group cognitive stimulation,
and its specific recommendation in guidelines, we produced an
additional table (with the same outcomes) to summarise the effects
of group cognitive stimulation considered separately. We prepared
the summary of findings tables using the GRADEpro GDT 2015
(gradepro.org).

RESULTS

Description of studies
Results of the search

From the searches of databases carried out since the previous
version of this review was published (Woods 2012), we have
identified a total of 5602 records (see Appendix 1; Figure 1).
Following removal of duplicates and a first screening by the CDIG
information specialist, 1864 records remained which we imported
into COVIDENCE as 1853 studies. Further de-duplication resulted in
1608 studies, of which we excluded 1449 as it was clear from the title
and/or abstract that the study did not meet the inclusion criteria.

We then obtained the full texts of the remaining 159 studies and
the author team assessed their eligibility for inclusion. Twenty-
two of these studies are ongoing (typically published on trial
registries) and we excluded a further 98 studies at this point,
leaving 39 studies to be transferred from COVIDENCE to RevMan.
At this stage, it became clear that three of the 39 studies were
in fact reports of specific aspects of larger studies (Graessel
2011; Orrell 2014), and so we merged these studies with their
parent studies. We added five studies included in the previous
version of this review which had not been re-included by the
subsequent searches to these 36 studies (Baldelli 1993; Baldelli
2002; Bottino 2005; Spector 2001; Woods 1979). We recognised that
some leeway regarding diagnostic criteria had been given in the
previous version of the review, where the authors had stated, 'Older
studies may be included where the review authors are satisfied
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that the included population would now be described as having a
dementia'. Given the growth of the evidence base, it now appeared
timely to exclude the early, small-scale studies which had described
participants as 'disorientated' and having 'significant memory
impairment' (Woods 1979); ‘demented/organic' (Wallis 1983);
'moderate to severe Impairment of cognitive functioning' (Baines
1987); and ‘elderly patients with cognitive disturbances’ (Ferrario
1991), predating current diagnostic criteria. Exclusion of these four
studies resulted in inclusion of a total of 37 studies in this updated
review, compared with 15 studies in the previous review (Woods
2012).

We present full details of the included studies and reasons for
exclusion of selected excluded studies in the tables 'Characteristics
of included studies' and 'Characteristics of excluded studies'. We
present selected recent ongoing studies in 'Characteristics of
ongoing studies".

Included studies

We summarise key characteristics of the included studies in Table
2. Overall, the 37 included studies comprised 2766 participants,
1462 in the treatment groups and 1304 in the control groups. The
37 studies were carried out in 17 different countries, from five
continents. The largest number of studies came from the UK (9) and
Italy (7), with three from Germany and two each from China (Hong
Kong), Spain, Portugal and Brazil. There was considerable variation
in study sizes, with the mean intervention sample size being 39.5
(SD 39.1) and the mean control sample size being 35.2 (SD 35.3).The
smallest study (Bottino 2005) had just 13 participants and the
largest, (Orgeta 2015), a total of 356. Eight of the 37 studies had
more than 100 participants in total (Alvares-Pereira 2021; Carbone
2021; Graessel 2011 (at 6 months); Onder 2005; Orgeta 2015; Orrell
2014; Spector 2003; and Young 2019). The included studies varied
in many other aspects: (1) participant characteristics; (2) number
and duration of cognitive stimulation sessions; (3) activities which
defined cognitive stimulation; (4) the activity of the control group;
and (5) outcome measures. We will consider these factors in turn.

1) Participant characteristics

The mean or median age of participants was over 80 years in 17
studies and over 70 years in all but one of the 36 studies reporting
summary statistics for age. The exception was Ali 2021 where the
mean age was 60.4 years, reflecting the more frequent younger
onset of dementia in the people with an intellectual disability who
participated in this study. The average mean age across the 36
studies was 79.4 years (median 79.7). Across the studies where the
range of ages was reported, the lowest age was 50 and the highest
102 years, with most including participants aged 90 years and over.

Ten of the studies were carried out entirely in care homes, nursing
homes or hospitals (Baldelli 1993; Baldelli 2002; Capotosto 2017;
Coen 2011; Gibbor 2020b; Graessel 2011Lin 2018; Mapelli 2013;
Middelstddt 2016; Tanaka 2021). The participantsincluded in the Ali
2021;Alvares-Pereira2021; Carbone 2021; Orrell 2014; Spector 2001
and Spector 2003 studies were recruited from both residential care
homes and community settings, whilst the remaining 21 studies
were recruited exclusively from community settings, including day-
centres and outpatient populations. This is in contrast to the
previous version of this review (Woods 2012), where most of the
studies included participants from care homes and hospitals.

Eleven of the studies restricted participation to people with a
diagnosis of Alzheimer's disease, with three citing NINCDS-ADRDA
criteriaand one DSM-V. One study (Leroi 2019) included people with
Parkinson's disease dementia and dementia with Lewy Bodies,
according to established diagnostic criteria. One study (Ali 2021)
included adults with an intellectual disability with a confirmed
clinical diagnosis of dementia. The remaining 24 studies did not
specify subtypes of dementia, typically including Alzheimer's,
vascular dementia and mixed dementia. Nine of these studies
reported using DSM-IV criteria, six DSM-V, two specified ICD-10 and
one used DSM-III.

In ten of the eleven studies where all participants had a diagnosis
of Alzheimer's, all participants were receiving medication, most
commonly being on a stable dose of an acetylcholinesterase
inhibitor (ACHEI), such as donepezil or rivastigmine (Bottino 2005;
Buschert 2011; Chapman 2004; Lok 2020; Lopez 2020; Maci 2012;
Onder2005; Requena 2006; Tsantali 2017). In the Buschert 2011 and
Maci 2012 studies, other medications such as memantine were also
used, and Kim 2016 did not detail the specific medications received.
The one study (Baldelli 1993) where all participants had a diagnosis
of Alzheimer's disease but were not receiving medication predated
their wide availability. Several studies, where a mix of subtypes of
dementia wereincluded, reported the proportion receiving ACHEIs:
Marinho 2021: 100%; Orgeta 2015: 76%; Rai 2021: 71%; Cove 2014:
62%; Ali 2021: 45%; Orrell 2014: 32%; Graessel 2011: 13.5%; and
Tanaka 2021: 13%.

As an indication of the severity of cognitive impairment in
participantsin the included studies, the mean baseline MMSE score
for the 30 studies reporting this information was 19.4 (SD 3.0),
ranging from 13.1 (Spector 2001) to 24.9 (Buschert 2011), with all
studies in the mild or moderate range of cognitive impairment.
For 16 of these studies, the MMSE was over 20, suggesting a
relatively mild degree of cognitive impairment (NICE-SCIE 2006).
Of the remaining 14 studies, in eleven, the mean MMSE score
at baseline was less than 18 and in five of these, all including
participants from care home/inpatient settings (Graessel 2011; Lin
2018; Spector 2001; Spector 2003; Tanaka 2021), was less than 16.
All of the 14 studies where the mean MMSE score was less than 20 at
baseline offered cognitive stimulation on a group basis rather than
individually.

2) Length, number and duration of sessions

The length of the intervention varied from four weeks, the
minimum for inclusion in the review (Baldelli 1993), to 24 months
(Requena 2006), with a median of 10 weeks. Requena 2006
presented data from both the 12-month and 24-month time point
in their study. As there was less attrition at the 12-month time
point, and this was more comparable (although still longer than
most) in duration to the other studies, the 12-month data were used
in combination with other studies in the meta-analyses, with the
24-month data reported separately. The stated length of sessions
varied from 30 minutes to 120 minutes. The median session length
across the studies was 45 minutes, and the median frequency
was twice a week, ranging from once to six times a week. Seven
studies offered sessions on one day per week, including Orrell 2014,
where a six-month period of 'maintenance cognitive stimulation'
followed on from a seven-week twice-weekly programme for those
randomised to the intervention group, and Marinho 2021, where
two 45-minute sessions took place on the same day, separated
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by a short break, which we have viewed as, in effect, a 90-minute
session.

The total possible exposure to the intervention varied dramatically,
from eight sessions (Chapman 2004; Cheung 2019) to 300 sessions
(Graessel 2011) and 520 sessions for the Requena 2006 24-month
evaluation point. The median number of sessions was 20.

3) Activities during cognitive stimulation

Eight of the studies (Ali 2021; Gibbor 2020b; Justo-Henriques 2022;
Leroi 2019; Onder 2005; Orgeta 2015; Rai 2021; Tsantali 2017)
offered cognitive stimulation on an Individual basis, facilitated
by a carer, rather than as a small group activity, with all, except
Onder 2005, having been published since the previous version of
this review. Although there is considerable overlap between the
activities offered in individual and group studies, this difference of
modality requires adaptations to certain group activities, removes
the element of peer support and encouragement and places the
onus on the carer to maintain the social and 'fun' elements often
said to be essential aspects of the approach (Spector 2020). In four
of the studies, individual sessions were predominantly delivered by
a family caregiver, but four of the studies (Ali 2021; Gibbor 2020b;
Justo-Henriques 2022; Tsantali 2017) have relied largely on paid
carers or professionals.

Just three of the studies included in this review described the
intervention used as reality orientation (Baldelli 1993; Baldelli
2002; Onder 2005), with four early studies using this term
now excluded (Baines 1987: Ferrario 1991; Wallis 1983; Woods
1979). These studies described the use of an RO board and
discussion of current orientating information through newspapers,
photographs, calendars and clocks etc. with materials and
activities selected to stimulate all five senses.

Sixteen of the included studies have used the 'Making a difference’
treatment manuals, based initially on the development work
reported by Spector 2001. These cover a 14-session group
programme (Spector 2006; revised by Spector 2020), a six-month
maintenance group cognitive stimulation programme (Aguirre
2011) and a manual designed for family caregivers to deliver
individual cognitive stimulation (Yates 2014). These manuals
provide detailed session plans and a range of suggested activities
to suit different ability levels and interests. Activities in the
sessions were designed with four themes: (1) the senses, (2)
remembering the past, (3) people and objects, and (4) everyday
practical issues. Activities included naming objects and people,
association of words, remembering the past, discussion of hobbies,
activities and current affairs, using money, knowing the way
around and orientation topics. Sessions typically start with a
period of introductions and orientation, followed by the main
activity, closing with a summary, refreshments and farewells.
Woods 2018a highlighted the considerable overlap between the
suggested activities and those typically associated with RO, from
which this approach developed. The 14-session programme -
adapted as necessary - was used in ten studies (Alvares-Pereira
2021; Capotosto 2017; Carbone 2021; Coen 2011; Cove 2014;
Marinho 2021; Paddick 2017; Spector 2001; Spector 2003; Young
2019), the maintenance programme was used by Orgeta 2015 and
the individual programme by Ali 2021; Gibbor 2020b; Leroi 2019;
Orrell 2014 and Rai 2021 (adapted as an app). In addition, Justo-
Henriques 2022 reported that their individual cognitive stimulation
protocol was largely based on Spector 2006 and two further studies,

whilst not specifically referring to use of the treatment manual,
appear to have been strongly influenced by it, using the session
themes set out by Spector 2006 in fourteen-session (Lok 2020) and
ten-session (Lin 2018) programmes, respectively.

The remaining studies have adopted a variety of protocols that
were judged to meet our definition of 'cognitive stimulation'
For example, Tsantali 2017 stated that their individual cognitive
stimulation programme comprised simple cognitive tasks, not
targeted at specific cognitive impairments, such as drawing and
painting, puzzles, looking at and naming images and listening
to music and singing. In contrast, Lopez 2020 followed a similar
session plan to 'Making a difference!, with a main activity
sandwiched between an orientation period and a summary
discussion, but their activities were more specifically linked to
cognitive domains such as memory, praxis, language and executive
functions. The cognitive stimulation intervention described by
Mapelli 2013 started with initial personal, spatial, and temporal
orientation before proceeding to exercises offering structured
stimulation of cognitive domains including memory, language,
spatial and temporal orientation and attention with exercises
adapted to the level of dementia. Similarly, Breuil 1994 introduced
a number of more specific cognitive activities including drawing,
associating words, object naming and categorising.and grouped
into 3 levels of difficulty.

Chapman 2004 reported topicsincluding current events, discussion
of hobbies and activities, education regarding Alzheimer’s disease,
life story work, and links with daily life with groups of six
to seven participants. Bottino 2005 described temporal and
spatial orientation, discussion of interesting themes, reminiscence
activities, naming people, planning of daily activities and use of
calendars and clocks and other external memory aids. Requena
2006 described, for groups of five people with dementia, visual
images being shown on a TV screen from a computer reflecting
seven themes: orientation, bodily awareness, family and society,
caring for oneself, reminiscing, household activities, animals,
people and objects. These were accompanied by questions for
discussion.

Buschert 2011 described their intervention as 'multi-component’
and, for participants with mild Alzheimer's disease, this included
exercises to stimulate social interaction, e.g. remote memory,
reminiscence, language, imagination and creativity as well as
exercises concerning global cognition and specific cognitive
functions, such as memory, attention and executive functions
and day-to-day activities. Kim 2016 also adopted a multi-
domain approach to cognitive stimulation, including elements of
music, art, reminiscence and horticultural activities. Middelstadt
2016 incorporated a period of relaxation alongside cognitive
exercises and sensory stimulation in their 'NEUROvitalis senseful’
programme, with groups of three to five people with dementia.
Juarez-Cedillo 2020 evaluated the 'SADEM' programme, again
described as 'multi-component’, including some elements of daily
activities as well as cognitive stimulation and orientation.

Several studies included physical activities as a (subsidiary)
component of the overall approach. The participants in the
study reported by Maci 2012 engaged in activities related
to spatiotemporal orientation, memory, executive skills, and
language, as well as a physical exercise session. Tanaka 2021
described a third of each 45-minute group session being devoted
to seated exercises. Graessel 2011 described the MAKS programme,
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including motor stimulation (M), practising activities of daily living
(A), cognitive stimulation (K) and a short introductory phase (S)
including a spiritual element ('for example, discussing topics such
as happiness or singing a song, usually a hymn').

Finally, Cheung 2019 focused on the fun and enjoyment aspects of
cognitive stimulation, developing 'CoS-Play', incorporating games
and 'toys' providing visual, auditory and tactile stimulation.
Activities included card games, balloon games, telling stories,
making handicrafts, social interaction and playing percussion
instruments. Participants were encouraged to 'exercise their
creativity' in a non-judgemental, respectful and cheerful
environment.

Apart from the use by Requena 2006 of digital images, only Rai
2021 of the included studies focused on cognitive stimulation
using digital technology (an individual cognitive stimulation app
'Thinkability' based closely on the Yates 2014 iCST manual).

4) Control group(s) activities

'Treatment-as-usual' or no treatment was the control condition in
28 of the 37 studies (Alvares-Pereira 2021; Baldelli 1993; Bottino
2005; Breuil 1994; Chapman 2004; Coen 2011; Gibbor 2020b;
Graessel 2011; Juarez-Cedillo 2020; Justo-Henriques 2022; Kim
2016; Leroi 2019; Lin 2018; Lok 2020; Lopez 2020; Maci 2012;
Mapelli 2013; Marinho 2021; Middelstadt 2016; Onder 2005; Orgeta
2015; Orrell 2014; Rai 2021; Spector 2001; Spector 2003; Tanaka
2021; Tsantali 2017; Young 2019). Ali 2021, Cove 2014 and Paddick
2017 compared their cognitive stimulation groups with 'waiting-
list controls', who effectively also received treatment-as-usual
during the intervention period considered in this review. In those
studies where all participants were also taking ACHEIs or other
medications, the control group was typically monitored in relation
to the medication (e.g. Bottino 2005; Chapman 2004; Kim 2016; Lok
2020; Onder 2005; Requena 2006). Baldelli 2002 engaged both the
control and cognitive stimulation participants in a physical therapy
programme.

Five studies described more specific alternative activities for their
control participants, meeting the inclusion criteria of being loosely
structured and not comprising an alternative therapy. Requena
2006 reported that their control participants watched TV whilst
the cognitive stimulation groups were in session and Buschert
2011 asked control participants to complete pencil and paper
tasks at home, encouraged by monthly group meetings. Cheung
2019 described the control group participating in social activities
(such as reading newspapers or watching TV) while Capotosto 2017
and Carbone 2021 reported an 'active control, involving reading,
discussions and creative activities.

Three studies did include comparisons with other structured
activities/therapies. These comparisons did not meet the inclusion
criteria for this review. Lin 2018 had a reminiscence therapy
comparison group and Tsantali 2017 a comparison with individual
cognitive training. Mapelli 2013 reported (in addition to treatment-
as-usual) a structured 'occupational therapy placebo' group.

5) Outcome measures

As a condition of inclusion, cognitive tests were used in all the
studies. Twenty-seven studies used the MMSE (Folstein 1975)
and 22 studies used the Alzheimer's Disease Assessment Scale
- Cognitive (ADAS-Cog) (Rosen 1984). Unfortunately, only longer-

term follow-up data on these and other measures could be utilised
from Chapman 2004 (10 months follow-up, including both ADAS-
Cog and MMSE) and Tsantali 2017 (8-month follow-up, MMSE) as
it has not proved possible to obtain extractable data immediately
after the end of the intervention period in these studies.

Nineteen studies used at least one self-report quality of life measure
with participants with dementia, with all but one of these including
the QoL-AD (Logsdon 2002); again (as with all the outcomes) the
Chapman 2004 data were not in useable form for the immediate
post-intervention analysis. The exception was Leroi 2019, using
a widely-used generic health-related quality of life measure, the
EQ-5D (Group EuroQol 1990). Ten studies (including Chapman
2004) additionally used the proxy version of the QoL-AD and Ali 2021
used only the QoL-AD rated by a proxy. Tanaka 2021 used a different
proxy measure of quality of life, the short questionnaire for Quality
of Life in Dementia (QoL-D) (Terada 2015).

Nineteen studies evaluated mood, although fewer (10) included
a self-report measure (Baldelli 1993; Baldelli 2002; Coen 2011;
Juarez-Cedillo 2020; Justo-Henriques 2022; Kim 2016; Leroi 2019;
Orgeta 2015; Rai 2021; Requena 2006), with seven making use of a
version of the Geriatric Depression Scale, which has a simple 'Yes/
No' response format (Yesavage 1983). Ten studies used a depression
scale completed from carer reports and/or interviews with the
participants (Alvares-Pereira 2021; Buschert 2011; Capotosto 2017;
Graessel 2011; Maci 2012; Marinho 2021; Orrell 2014; Rai 2021;
Spector 2001; Spector 2003). The most frequently used (8 studies)
was the Cornell Scale for Depression in Dementia (Alexopoulos
1988). Six studies used an anxiety measure completed in the same
way (Alvares-Pereira 2021; Capotosto 2017; Coen 2011; Maci 2012;
Orrell 2014; Spector 2001), with the Rating of Anxiety in Dementia
scale (RAID) (Shankar 1999) being used in four studies.

In total, 18 studies evaluated activities of daily living. Seven of these
included measures of basic Activities of Daily Living (ADLs) (Baldelli
1993; Baldelli 2002; Bottino 2005; Graessel 2011; Maci 2012; Onder
2005; Tanaka 2021), using four different scales. Fourteen studies
included an assessment of more complex activities, Instrumental
Activities of Daily Living (IADLs) (Ali 2021; Capotosto 2017; Carbone
2021; Chapman 2004; Graessel 2011; Juarez-Cedillo 2020; Justo-
Henriques 2022; Maci 2012; Marinho 2021; Middelstadt 2016; Onder
2005; Orgeta 2015; Orrell 2014; Rai 2021). Again, there was little
consistency in the scales used, with seven different measures
included.

Thirteen studies included a measure of behaviour that challenges
(Capotosto 2017; Carbone 2021; Chapman 2004; Graessel 2011;
Juarez-Cedillo 2020; Leroi 2019; Mapelli 2013; Middelstadt 2016;
Onder 2005; Orgeta 2015; Orrell 2014; Rai 2021; Tanaka 2021).
Ten of these studies used the Neuropsychiatric Inventory (NPI
- Cummings 1997). Six studies reported total scores on general
behaviour rating scales which included both ADL items and items
relating to behaviour that challenges (Alvares-Pereira 2021; Coen
2011; Graessel 2011; Juarez-Cedillo 2020; Spector 2001; Spector
2003). Four of these studies used the CAPE Behaviour Rating Scale
(Pattie 1979).

Eight studies reported using assessments relevant to
communication and social interaction (Alvares-Pereira 2021;
Capotosto 2017; Carbone 2021; Chapman 2004; Graessel 2011;
Spector 2001; Spector 2003; Tanaka 2021), using four different
methods of assessment. Four studies evaluated the quality of the
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relationship with the primary caregiver from the perspective of
the person with dementia (Cove 2014; Leroi 2019; Orgeta 2015; Rai
2021), with three of these using the QCPR (Spruytte 2002).

Eleven studies reported evaluating outcomes for caregivers. One
study, (Juarez-Cedillo 2020), which offered additional support to
family caregivers, did not provide any data on caregiver outcomes
despite reporting the inclusion of relevant outcome measures.
In five of the remaining 10 studies (Ali 2021; Leroi 2019; Onder
2005; Orgeta 2015; Rai 2021), family caregivers received training
and support to deliver individual cognitive stimulation to the
person with dementia, so the effects on caregivers were especially
pertinent for these studies (although it should be noted that the
majority of carers in the Ali 2021 study were paid carers). A further
study (Bottino 2005) offered additional carer support in addition to
the group cognitive stimulation for the person with dementia and
the remaining four studies (Maci 2012; Marinho 2021; Orrell 2014,
Spector 2001) simply evaluated the effect on family caregivers of
the person with dementia attending cognitive stimulation groups.
As both Orrell 2014 and Spector 2001 included a mixed community/
care home population, data from family caregivers were only
collected in relation to a subsample of the participants.

The most common caregiver outcome evaluated was depressed
mood, included in eight studies (Ali 2021; Bottino 2005; Leroi 2019;
Maci 2012; Onder 2005; Orgeta 2015; Rai 2021; Spector 2001), with
five different scales being used. Six studies evaluated anxiety in
caregivers (Ali 2021; Bottino 2005; Leroi 2019; Onder 2005; Orgeta
2015; Rai 2021), two using the Hamilton Anxiety Scale (Hamilton
1959) and four the anxiety scale from the Hospital Anxiety and
Depression Scales (HADS) (Zigmond 1983). However, Ali 2021
reported a total HADS score, combining anxiety and depression
scores, so (as these scores are often correlated) results from this
study have only been included in the meta-analysis of low mood.
Caregiver stress was evaluated in seven studies (Ali 2021; Leroi
2019; Maci 2012; Marinho 2021; Onder 2005; Spector 2001), with
two using the Caregiver Burden Inventory (Novak 1989), two the
Relatives' Stress Scale (RSS) (Greene 1982) and two the Zarit Burden
Interview (Zarit 1980) (including Leroi 2019 who also used the RSS).
Ali 2021 used a different Caregiver Burden Scale (Macera 1993) as
well as a measure of staff competence in dementia care (Schepers
2012). Generic health-related qua ility of life was assessed in four
studies; Leroi 2019, Orgeta 2015 and Orrell 2014 all included both
the EQ-5D (Group EuroQol 1990) and the SF-12 (Ware 1996) (broken
down into physical and mental health components) whereas Onder
2005 used the SF-36 (Tarlov 1989) and Rai 2021 used only the EQ-5D.
Finally, three studies (Leroi 2019; Orgeta 2015; Rai 2021) evaluated
the quality of the relationship with the person with dementia from
the caregiver's perspective, with the first two of these studies
also including a measure of the caregiver's resilience, both using
(different) brief Resilience Scales, developed by Smith 2008 and
Wagnild 2009, respectively.

A full list of the outcome measures used in each of the included
studies can be found in the table 'Characteristics of included
studies’.

Excluded studies

The most frequent reasons for exclusion of studies at the full-text
stage were that the study had been published only as a conference
abstract (18 studies) or that the study did not allocate participants
to intervention and control groups randomly (17 studies) or that,

either the study did not include people with dementia or, if the
study had included people with dementia, their data were not
presented separately from those with mild cognitive impairment
or no impairment (17 studies). We excluded sixteen studies as
the intervention described did not meet the review definition of
'cognitive stimulation' - in four of these studies, the intervention
appeared to meet the definition of 'cognitive training'. We detailed
reasons for exclusion of selected specific studies in 'Characteristics
of excluded studies".

Risk of bias in included studies

We provide details for each study in the 'Characteristics of included
studies' table. See also Figure 2 and Figure 3.

Allocation
Random sequence generation

We excluded studies from this review where allocation to
intervention and control groups had clearly not been at random,
or if an inadequate randomisation method had been used. For
twelve studies, although it was stated that random allocation to
treatment groups occurred, there was insufficient detail regarding
the method of randomisation (e.g. no mention of the use of a
computer programme) and so the risk of bias was rated unclear
for these studies. For the remaining 25 studies, we rated selection
bias related to random sequence generation as 'low". Computerised
randomisation was used in many of the more recent studies (e.g.
Graessel 2011; Justo-Henriques 2022; Lok 2020; Marinho 2021;
Orgeta 2015; Orrell 2014), with only a few earlier studies describing
methods such as drawing names from a sealed container (Spector
2001; Spector 2003).

Allocation concealment

To reduce further the risk of selection bias, ideally the
randomisation would be performed remotely by an independent
person or, for example, by a clinical trials unit. For the majority of
studies (22), it was unclear who had carried out the randomisation
procedure, or it had been performed by a researcher involved in
the day-to-day conduct of the study. We rated fifteen studies as
having a low risk of bias, in that they stated an independent person
or trials unit carried out the randomisation (e.g. Buschert 2011;
Cheung 2019; Justo-Henriques 2022; Leroi 2019; Orgeta 2015; Orrell
2014; Paddick 2017) or that a centralised web-based system had
been used (e.g. Ali 2021; Alvares-Pereira 2021; Rai 2021).

Blinding
Blinding of outcome assessment

The majority of studies took steps to ensure that the assessment
of outcomes was carried out by assessors blind to treatment
allocation. We rated two studies (Lok 2020; Spector 2001) as
having 'high risk' of bias in this domain, in that the researcher
conducting the treatment groups also carried out at least some
of the assessments of outcomes. We rated six studies as having
'unclear risk' in that no details were provided of who carried out
the assessments. We rated the remaining 29 studies as 'low risk', as
they stated that assessments were carried out by a researcher blind
to treatment allocation. Of course, even independent assessors
may be given hints from participants regarding receiving the
intervention during the assessments, and some studies took
precautions to remind participants not to discuss treatment with
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the assessor (e.g. Middelstadt 2016) and/or to check on the extent
to which blinding was maintained by having assessors give their
view on which group the person assessed had been allocated to,
and their confidence in their judgement (e.g. Orgeta 2015).

Using independent assessors works well for evaluating changes
in cognition or self-reported mood, well-being and quality of life,
where the assessment is directly with the person with dementia.
Ratings of day-to-day behaviour and function and proxy ratings
of quality of life are usually completed by care staff or by family
caregivers, who are typically not blinded to group allocation, often
for reasons of logistics. There is likely then to be a higher risk of
detection bias associated with outcome assessments of this nature.

Incomplete outcome data

We rated the majority of studies (25) as having a low risk of
bias, reporting details of attrition from the study, with reasons,
and/or reporting an intention-to-treat analysis, if necessary, using
appropriate imputation methods so that all participants were
accounted for in the analyses. We rated four studies as having
a high risk of attrition bias. Although Graessel 2011 did carry
out an intention-to-treat analysis, extractable data were reported
only for per protocol analyses, for which as many as 38% of the
participants were omitted. There was a large imbalance in attrition
in the Kim 2016 study, with zero attrition in the intervention group
and 34% in the control group, which we judged as likely to have
an impact on the conclusions drawn. Lin 2018 and Tsantali 2017
both reported per protocol analyses, excluding 13% and 19% of
cognitive stimulation participants, respectively. For the remaining
eight studies, the information regarding attrition was unclear, or
the potential effects of reported attrition were unclear.

Selective reporting

Most studies (31) reported results from all the outcome measures
listed in the methods section of the report or in the protocol,
where provided. For Orrell 2014, the results for several secondary
measures were not included in the published report, but were
obtained from the study authors. We rated three studies as having
a high risk of reporting bias. Mapelli 2013 did not provide results
for several measures included in the study methods (e.g. Geriatric
Depression Scale and ADL Scale). Juarez-Cedillo 2020 did not
provide results for caregiver outcomes detailed in the methods
section of the report, although data for several outcomes were
reported for people with dementia that were not listed. Paddick
2017 provided some results for all the measures included in their
study, but, in view of the small sample size, only presented results
for a measure of cognition for the comparison of interest for this
review (cognitive stimulation versus treatment-as-usual).

Other potential sources of bias
Training and supervision

We rated all studies as having a low (21 studies) or unclear risk (16
studies) of bias in relation to the training and supervision of those
delivering the cognitive stimulation intervention. Many studies
rated as 'unclear' did not mention any training or supervision
of those conducting the intervention, or simply reported their
professional background, without detailing any specific training
in cognitive stimulation. Those studies involving family caregivers
in delivering individual cognitive stimulation (Ali 2021; Leroi 2019;
Onder 2005; Orgeta 2015; Rai 2021) were amongst those detailing

the provision of training and support. For example, in the Onder
2005 study, family caregivers were trained by a multi-disciplinary
team including physicians, psychologists and therapists, and the
training included a simulated therapy session. Further examples
of good practice were provided by Graessel 2011, where therapists
received three days of training and Chapman 2004, where the
students assisting with the groups underwent a two-hour training
session and were provided with written reference materials
before commencing with the group. Graessel 2011 also reported
compliance being checked three times at each participating
nursing home, whereas Chapman 2004 described weekly meetings
being held in order to ensure the proper implementation of the
programme.

Treatment manual

We rated the majority of studies (30) as 'low risk, in that there was
evidence of a manual, protocol or structure outlining the content of
each session. We rated the Tsantali 2017 study as 'high risk' in that
there was no indication of a manual or a particular structure for the
cognitive stimulation intervention. Notably, cognitive stimulation
was not the main focus of this study, with much more detail
provided regarding an individual cognitive training intervention.
Four of the remaining studies, where we rated the risk as 'unclear’
were among the earlier studies (Baldelli 1993; Baldelli 2002;
Bottino 2005; Breuil 1994), conducted before the wide availability
of cognitive stimulation therapy manuals (e.g. Spector 2006). We
rated the remaining two studies as being 'unclear': (Mapelli 2013)
outlined a clear structure, but the actual content of exercises was
not described; Tanaka 2021 referred to the Japanese version of
Spector 2006 but appeared to include additional components. As
previously noted, 19 studies either used the 'Making a difference’
manuals (Aguirre 2011; Spector 2006; Yates 2014) or adopted a
very similar structure. The presence of detailed treatment protocols
reduces the risk that the cognitive stimulation may not have been
delivered as intended although, without checks on compliance and
fidelity, this cannot be assured.

Effects of interventions

See: Summary of findings 1 Cognitive stimulation compared to
no cognitive stimulation (post-treatment) in people with dementia;
Summary of findings 2 Group cognitive stimulation compared to
no cognitive stimulation (post-treatment) in people with dementia

Effect sizes

Evaluating the clinical meaningfulness of changes on the outcome
measures used in studies of cognitive stimulation is challenging,
as there are no internationally agreed standards to apply in this
context. For SMDs, we have adopted the rule that an SMD of 0.5 or
greater reflects an important difference. This is more conservative
than the 0.40 SMD recommended by Howard 2011 for a minimum
clinically important difference in dementia studies. We consider
SMDs of 0.10 and less as being negligible. We describe effect sizes
where the SMD falls between 0.10 and 0.40 as 'slight' and, in view of
the threshold suggested by Howard 2011, 'small' if 0.40 or more, but
less than 0.50. For analyses using the MMSE, we judged a difference
of 1.5 points or more as clinically important. The rate of decline on
this measure has been estimated, in mild-to-moderate dementia,
to be between 2 and 4 points per annum (Mohs 2000) and so, 1.5
points is broadly equivalent to preventing six months of decline
in cognition. Again, this is slightly more conservative than the 1.4
point difference suggested as the minimum clinically important
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difference on this scale by Howard 2011. For the ADAS-Cog, 3 points
has been suggested as a clinically important difference (Schrag
2012). For other measures, we did not have parallel criteria, so have
applied the 0.5 of a standard deviation rule, taking the standard
deviation from the baseline evaluations. Thus, for the QoL-AD,
we have taken a difference of 3 points or more to be clinically
meaningful, reflecting approximately half the typical standard
deviation in samples of people with mild-to-moderate dementia

For meta-analyses, we used RevMan 5.4.1. See Summary of findings
1 for the main comparison, of cognitive stimulation versus controls,
at the end of the intervention period, for the primary outcome,
cognition, and for other important outcomes such as quality of
life. Summary of findings 2 summarises findings for cognition and
quality of life and other important outcomes for group cognitive
stimulation separately.

(e.g. Woods 2016). Cognition
(See Figure 4).
Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 24
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Figure 4. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: Cognition.

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
1.1.1 ADAS-Cog
Alvares-Pereira 2021 1418 5112 55  -144 5199 50  4.0% 0.55[0.16, 0.94] — 000000
Bottino 2005 2.17 8.33 6 -043 8.92 7 1.4% 0.28 [-0.82 , 1.38] — 000 ® "
Buschert 2011 0.7 8 8 0 6.93 7 1.5% 0.09 [-0.93, 1.10] J— o000 ® 0
Capotosto 2017 09  16.03 20 268  17.73 19 2.8% 0.21 [-0.42, 0.84] JE 2202000
Carbone 2021 2313 5.843 108 -1.762  5.649 80  45% 0.70 [0.41, 1.00] — 200000
Coen 2011 0.2 7.2 13 23 4.1 12 2.1% -0.34[-1.13, 0.45] L 29000220
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.0% 0.14[-0.43, 0.71] JR I DK K )
Gibbor 2020b 48  4.8235 16 -0.24  4.8235 13 2.2% 1.02[0.23, 1.80] P92 0
Graessel 2011 0.1 19.14 31 5.2 22.54 30 3.4% 0.25[-0.25, 0.75] J I 920000
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 3.1% 1.03[0.48 , 1.58] - NN XN
Lopez 2020 -1.8 11.53 10 2.3 13.53 10 1.9% 0.04[-0.84, 0.91] PR R ®?2?2729?2@®
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.01 [-0.54, 0.57] JR 090000
Middelstadt 2016 0.5 14.42 35 2 13.94 33 3.5% -0.17 [-0.65, 0.30] — 020000
Onder 2005 0.4 6.69 70 25 6.55 67  43% 0.44[0.10, 0.77] —— 00000
Orgeta 2015 -1.52 7.2196 180  -1.97  7.2196 176 5.0% 0.06 [-0.15, 0.27] L (XX X ] ®
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93 46% -0.06 [-0.34, 0.22] - 000000
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.5% 0.66 [-0.04 , 1.35] 0000000
Rai 2021 051  5.2981 26 0.03 52981 26 32% 0.09 [-0.45 , 0.63] . (XXX XX}
Requena 2006 64  14.06 20 66 2048 30 3.0% 0.70[0.12, 1.29] 2200020
Spector 2001 43 17.33 17 -1 20.5 10 2.2% 0.28 [-0.51, 1.06] — 20020
Spector 2003 1.9 6.2 97 -0.3 5.5 70 4.4% 0.37 [0.06, 0.68] R 200020
Subtotal (95% CI) 918 824  65.7% 0.30 [0.15, 0.46] ¢
Heterogeneity: Tau? = 0.06; Chi? = 42.34, df = 20 (P = 0.002); I2 = 53%
Test for overall effect: Z = 3.85 (P = 0.0001)
1.1.2 Global cognitive score (includes MMSE & CERAD)
Breuil 1994 5.8 7.3 29 1 7.8 27 32% 0.63[0.09, 1.17] - 2 2@ 2 2 2 2
Subtotal (95% CI) 29 27 32% 0.63 [0.09, 1.17] o
Heterogeneity: Not applicable
Test for overall effect: Z = 2.29 (P = 0.02)
1.1.3 MMSE
Baldelli 1993 3 5.32 13 4.4 9.15 10 1.9% 0.99[0.11, 1.87] 222 @@®2 2
Baldelli 2002 2.34 478 71 -0.12 5.06 16 31% 0.50 [-0.04 , 1.05] 2?22 @@®2 2
Kim 2016 0.53 7.64 32 -1.91 9.88 21 3.1% 0.28 [-0.27, 0.83] J — 22720000
Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 0.80[0.27,, 1.33] 200020
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.5% 0.23[-0.82,1.28] R 202000
Tanaka 2021 1.9 23238 15 125  3.7947 0 21% 0.21[-0.59, 1.01] N S 222 2@ 2
Subtotal (95% CI) 168 94  14.9% 0.52[0.25, 0.79] S
Heterogeneity: Tau2 = 0.00; Chi2 = 3.77, df =5 (P = 0.58); I> = 0%
Test for overall effect: Z = 3.82 (P = 0.0001)
1.1.4 Mattis Dementia Rating Scale
Young 2019 10.65 11.07 51 1.4 6.41 50  3.8% 1.32[0.89, 1.75] [ 02700000
Subtotal (95% CI) 51 50  3.8% 1.32[0.89, 1.75] o
Heterogeneity: Not applicable
Test for overall effect: Z = 5.98 (P < 0.00001)
1.1.5 Esame Neuropsicologico Breve 2 (ENB2)
Mapelli 2013 87 1088 10 22 10.21 10 1.7% 0.99[0.05, 1.93] - . 2?7000
Subtotal (95% CI) 10 10 17% 0.99 [0.05, 1.93] -l
Heterogeneity: Not applicable
Test for overall effect: Z = 2.06 (P = 0.04)
1.1.6 Montreal Cognitive Assessment (MoCA)
Cheung 2019 0.94  2.6745 18 0.5 2.5969 12 2.3% 0.53[-0.21, 1.27] — NN NN N
Justo-Henriques 2022 5.18 6.57 22 -1.83 451 24 2.7% 1.23[0.60, 1.87] . 900000
Subtotal (95% CI) 40 36 5.0% 0.91 [0.22, 1.60] -
Heterogeneity: Tau? = 0.12; Chi2 = 1.98, df = 1 (P = 0.16); 12 = 50%
Test for overall effect: Z = 2.59 (P = 0.009)
1.1.7 ACE-III
Leroi 2019 -3.29  8.8518 18 -0.79 88518 25 2.9% -0.28 [-0.89, 0.33] - 002000
Subtotal (95% CI) 18 25 2.9% -0.28 [-0.89, 0.33] P
Heterogeneity: Not applicable
Test for overall effect: Z = 0.89 (P = 0.37)
1.1.8 CAM-COG-DS
Ali 2021 -2.29  11.0682 20 -0.71  11.0682 20 2.8% -0.14[-0.76 , 0.48] PR N (XX KKK
Suhtatal (AR% T ) mn 7 0% -N141-0n78 0 4AR1 i,
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1.1.8 CAM-COG-DS
Ali 2021 -2.29  11.0682 20 -0.71  11.0682 20 2.8% -0.14[-0.76 , 0.48] ot
Subtotal (95% CI) 20 20 2.8% -0.14 [-0.76 , 0.48]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.44 (P = 0.66)

Total (95% CI) 1254

Heterogeneity: Tau? = 0.10; Chi2 = 86.32, df = 33 (P < 0.00001); I> = 62%
Test for overall effect: Z = 5.28 (P < 0.00001)

Test for subgroup differences: Chi2 = 31.39, df = 7 (P < 0.0001), I2 = 77.7%

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of outcome assessment (detection bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias - training and supervision

(G) Other bias - treatment manual

For the overall evaluation of the effects of cognitive stimulation
on cognitive function, all 34 RCTs having useable data
immediately post-treatment were included. Only follow-up data
were extractable from Chapman 2004 and Tsantali 2017 and data
from Lin 2018 were not in an extractable form. These 34 studies
involved a total of 2340 people with dementia, of whom 1254
received cognitive stimulation and 1086 received no treatment or
a placebo treatment. As most studies included more than one
measure of cognitive function, this analysis was conducted on
the most extensive assessment included. For 21 studies, this was
the ADAS-Cog, and for six it was the MMSE. Two studies used
the Montreal Cognitive Assessment and the remaining five studies
each used a different cognitive scale. Overall, cognitive stimulation
probably leads to a small improvement in cognitive function (SMD
0.40, 95% Cl 0.25 to 0.55; 12 = 62%; moderate-quality evidence).
The substantial degree of inconsistency evident in this analysis

1086 100.0%

0.40 [0.25, 0.55] ’

2 B 0 1 2
Favours control Favours CS

may result from a variety of factors, clinical and methodological,
explored subsequently.

We wanted to explore whether the result was robust to the cognitive
measure used inthe analysis. Therefore, as a sensitivity analysis, we
went on to analyse results separately for the two most frequently
used cognitive measures, the ADAS-Cog and the MMSE, which differ
in extent and focus. The MMSE was the most frequently used
measure in the review, having been used in a total of 25 studies (in
most cases alongside the ADAS-Cog).

For the 21 studies, including 1742 participants, using the ADAS-Cog
as an outcome measure (Figure 5), the results showed moderate
inconsistency between studies. Cognitive stimulation probably
leads to a small improvement in ADAS-Cog scores (mean difference
2.42 points, 95% Cl 1.21 to 3.63; 12 = 51%; moderate-quality
evidence).
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Figure 5. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: ADAS-Cog

Cognitive stimulation Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFG
1.3.1 One to 12 months of CS
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 9.8% 2.86[0.88, 4.83] . C K KKK )
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 1.5% 2.60 [-6.79, 11.99] — 0O S® 2 2
Buschert 2011 0.7 8 8 0 6.93 7 2.1% 0.70 [-6.86 , 8.26] - L 00O 0O
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.2% 3.58[-7.05, 14.21] J— 22 @®@2000
Carbone 2021 2.313 5.843 108 -1.762 5.649 80  10.6% 4.08[2.42,5.73] - 200000
Coen 2011 0.2 7.2 13 2.3 4.1 12 4.6% -2.10 [-6.65 , 2.45] PR 2000 0
Cove 2014 -0.91 11.58 24 2241 9.71 23 3.0% 1.50 [-4.60 , 7.60] PR 00 ® 0
Gibbor 2020b 48  4.8235 16 -024  4.8235 13 62% 5.04[1.51,8.57] —_— o002 @ 0
Graessel 2011 0.1 19.14 31 5.2 22,54 30 1.2% 5.30 [-5.21, 15.81] — ®200000
Juarez-Cedillo 2020 53 8.94 36 -3.87 8.48 24 4.7% 9.17 [4.69 , 13.65] - ? UK KK
Lopez 2020 -1.8 11.53 10 23 13.53 10 1.1%  0.50[-10.52, 11.52] + 22 @®?2 @
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 1.9% 0.20 [-7.80, 8.20] JRE S 200000
Middelstadt 2016 0.5 14.42 35 2 13.95 33 26% -2.50 [-9.24 , 4.24] - @000 0
Onder 2005 0.4 6.69 70 25 6.55 67  92% 2.90 [0.68, 5.12] —.— 200000
Orgeta 2015 -1.52  7.2196 180 -1.97  7.2196 176 11.0% 0.45 [-1.05, 1.95] . K KKK )
Orrell 2014 -3.83  10.9886 106  -3.18 10.9886 93 7.2% -0.65[-3.71, 2.41] J (XXX ®
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.2% 7.30 [-0.09, 14.69] 0000006
Rai 2021 051 52981 26 0.03 52981 26 7.6% 0.48 [-2.40, 3.36] 4 (XXX XX X
Requena 2006 6.4  14.06 20 6.6 2048 30 1.4% 13.00 [3.43, 22.57] [ ] 0000
Spector 2001 4.3 17.33 17 -1 20.5 10 0.6% 5.30 [-9.84 , 20.44] | .~ , 720000
Spector 2003 1.9 6.2 97 -0.3 5.5 70 10.3% 2.20[0.42,3.98] . 20000
Subtotal (95% CI) 918 824 100.0% 2.42[1.21,3.63] ¢
Heterogeneity: Tau? = 2.85; Chi? = 40.53, df = 20 (P = 0.004); 12 = 51%
Test for overall effect: Z = 3.93 (P < 0.0001)
1.3.2 24 months of CS
Requena 2006 3.38 18.26 14 -8.56 17.13 15 100.0%  11.94[-0.97 ,24.85] —B— ??72000?2 0
Subtotal (95% CI) 14 15 100.0%  11.94 [-0.97 , 24.85] e
Heterogeneity: Not applicable
Test for overall effect: Z = 1.81 (P = 0.07)
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In total, 25 studies involving 1893 participants used the MMSE
(Figure 6), indicating that cognitive stimulation is probably
associated with a clinically relevant improvement in MMSE scores
at post-treatment assessments. The overall mean difference was

1.99 points (95% Cl 1.24 to 2.74; 12 = 72%; moderate-quality
evidence). Again, there is substantial heterogeneity between

studies.
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Figure 6. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: MMSE

Cognitive stimulation Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A B CDETFG
1.2.1 One to twelve months of CS
Baldelli 1993 3 5.32 13 4.4 9.15 10 1.2% 7.40 [1.03, 13.77] 2 22@0@® 2 2
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.9% 2.46[-0.26 , 5.18] I 22 2@®@® 2
Bottino 2005 0.83 453 6 -1.43 5.3 7 1.6% 2.26[-3.08 , 7.60] R B 00000
Breuil 1994 1.4 2.7 29 0.7 3.1 27 59% 2.10[0.57, 3.63] — 22 @ 2 22
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.4% 1.40 [-1.62 , 4.42] J I P90 O®» O
Capotosto 2017 0.18 457 20 -0.39 5.34 19 3.3% 0.57 [-2.56 , 3.70] L 2202000
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Coen 2011 0.8 3.6 14 2.1 25 11 4.3% 2.90 [0.50 , 5.30] N 20000
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.4% 0.45 [-2.60 , 3.50] e o000 ®2 0
Gibbor 2020b 0.5  3.9626 16 -0.01  3.9626 13 3.6% -0.49[-3.39, 2.41] — 0220
Juarez-Cedillo 2020 2.05 4.41 36 312 429 24 46% 5.17[2.93, 7.41] —_— 209000000
Justo-Henriques 2022 3.54 3.84 22 -1.71 5.08 24 40% 5.25[2.66, 7.84] —_— 002000
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.7% 2.44[-2.55,7.43] JE 227290000
Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 5.16[1.94, 8.38] S 20000
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.9% 0.10 [-4.62 , 4.82] PR S ®?2?22920
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 2.2% 1.00[-3.31, 5.31] JR R 202000
Mapelli 2013 2.9 5.03 10 03 3.83 10 25% 3.20[-0.72,7.12] I 22 090O 2 2
Onder 2005 0.2 3.35 70 1.1 3.27 67  6.7% 1.30[0.19, 2.41] e 200000
Orgeta 2015 224 3.5616 180  -1.54  3.5616 176 7.3% -0.70 [-1.44 , 0.04] . (XXX
Orrell 2014 2146 4.0938 106 231 4.0938 9 67% 0.85[-0.29, 1.99] | (XXX XK
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.7% 4.87[-0.14,9.88] 2200020
Spector 2001 3.1 7.04 17 0 7.04 10 1.5% 3.10 [-2.40 , 8.60] — 20000
Spector 2003 0.9 3.5 97 -0.4 3.5 70 6.8% 1.30 [0.22, 2.38] o 200020
Tanaka 2021 1.9 23238 15 125  3.7947 10 4.0% 0.65[-1.98 , 3.28] e 222 2@®2 2
Young 2019 2.1 2.26 51 -0.74 1.52 50 7.3% 2.84[2.09, 3.59] - 00000
Subtotal (95% CI) 1027 866 100.0% 1.99 [1.24, 2.74] ¢
Heterogeneity: Tau? = 1.83; Chi2 = 85.31, df = 24 (P < 0.00001); I = 72%
Test for overall effect: Z = 5.23 (P < 0.00001)
1.2.2 24 months of CS
Requena 2006 -1.31 10.3 14 7.3 10.5 15 100.0% 5.99 [-1.58 , 13.56] —_— 270000
Subtotal (95% CI) 14 15 100.0% 5.99 [-1.58 , 13.56] el
Heterogeneity: Not applicable
Test for overall effect: Z = 1.55 (P = 0.12)
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The results of the various subgroup analyses carried out to explore
heterogeneity and to address areas of clinical interest detailed in
the following sections are summarised in Table 3.

Modality

A potential source of inconsistency between studies relates to
whether cognitive stimulation was delivered individually or in a
group context, with the essential social elements more readily
apparent in the latter. A comparison of studies offering group
cognitive stimulation with those where the cognitive stimulation
was individual does not indicate a modality difference in cognitive
outcomes (test for subgroup differences: Chi?=0.43,df=1,P=0.51,
12=0%). However, while there were overall a relatively large number
of trials and participants contributing to this comparison, only
seven of the 34 studies related to individual cognitive stimulation.
There were 27 studies (1637 participants) with cognitive data at
post-treatment which offered cognitive stimulation primarily in
a group format. For these studies, there remained a moderate
degree of heterogeneity, with group CS probably leading to a small
improvement in cognition (SMD 0.43, 95% Cl 0.26 to 0.59; 12 = 56%;

moderate-quality evidence). The remaining seven studies with
cognitive data at post-treatment provided cognitive stimulation
on an individual basis. In four studies (Leroi 2019; Onder 2005;
Orgeta 2015; Rai 2021), family carers were trained to carry out
the intervention; researchers (Gibbor 2020b), clinical psychologists
(Justo-Henriques 2022) and a mix of paid and family carers (Ali
2021) delivered the sessions in the remaining studies. For cognition
overall, data from 703 participants from the seven studies were
available. The resultsindicate there may be a slightimprovement in
cognition, but the results are both inconsistent and imprecise (SMD
0.30, 95% Cl -0.03 to 0.64; 12 = 72%; low-quality evidence).

Total exposure to and frequency of group intervention

For the studies of group CS, a wide range in the total number
of group sessions was evident, from 8 to 300 within a 12-
month period, with a median of 20 sessions. Twelve studies (301
participants) offered 20 sessions or more, and 15 studies (1336
participants) offered a smaller number. In exploring the number of
group sessions as a potential source of heterogeneity, the overall
number of studies and participants provided a reasonable basis
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for comparison. Studies offering individual cognitive stimulation
were not included in this analysis as documenting the number of
sessions actually offered has proved challenging. There was no
evidence that a greater number of sessions led to greater effect
sizes (test for subgroup differences: Chi* = 0.01, df =1, P =0.94, I
= 0%) and moderate to substantial heterogeneity was evident for
both subgroups.

However, there were also differences between studies in terms
of the frequency of exposure, with six studies (354 participants)
offering group sessions once per week, and the remaining studies
having intensities varying from twice a week to five times a week.
Eight studies (328 participants) offered group sessions three times
a week or more and thirteen studies (955 participants) offered two
sessions per week. These three subgroups differed significantly
(test for subgroup differences: Chi? = 10.82, df = 2, P = 0.004, |
= 81.5%), with further analyses indicating there was a significant
difference between once-a-week sessions and both three sessions
ormore (test for subgroup differences: Chi*=6.68,df=1,P=0.010, |?
=85.0%) and two sessions per week (test for subgroup differences:
Chi?=8.79,df=1, P =0.003, I> = 88.6%), but no difference between
two sessions per week and three or more sessions per week (test
for subgroup differences: Chi>=0.14, df =1, P=0.71, 1> = 0%).

The 21 studies offering at least two sessions per week (1283
participants) are associated with a probable clinically relevant
improvement in cognition (SMD 0.51, 95% Cl 0.34, 0.69; I2
= 51%; moderate-quality evidence), whereas the six studies
where sessions took place once per week (354 participants)
may have a negligible effect on cognition (SMD 0.04, 95% ClI
-0.17, 0.27; 12 = 0%,; low-quality evidence). A potential confound
may arise from the Orrell 2014 study, which offered once-a-
week sessions in the context of a maintenance study, where all
participants had previously received twice-weekly sessions for
seven weeks. However, a sensitivity analysis showed that the
subgroup difference remained when this study was not included
(test for subgroup differences: Chi*=3.33,df=1,P=0.07,1>=70.0%).
The disparity in numbers of studies and participants between the
twice-a-week or more studies and the once-a-week studies should
also be noted, although the subgroups were more comparable for
the three or more times per week and once per week comparison.
Heterogeneity in these two subgroups was minimal, whereas it
remained moderate-to-substantial for twice a week studies.

The 24-month data from Requena 2006, where group sessions
continued for a further year, five times per week, indicated that
effect sizes may be maintained through continued exposure at
relatively high frequency (ADAS-Cog mean difference 11.94 points,
95% Cl -0.97 to 24.85; MMSE mean difference 5.99 points, 95% CI
-1.58 to 13.56; both low-quality evidence). However, these effects
require replication as the confidence intervals were broad and
included little or no effect.

Setting: care home v community

Of the 27 studies of cognitive stimulation groups with post-
treatment data available on cognition, 22 were conducted wholly in
either care home or community settings. Five (Alvares-Pereira 2021;
Carbone 2021; Orrell 2014; Spector 2001; Spector 2003) included
participants from both care homes and community settings and, of
these, only one (Alvares-Pereira 2021) presented results separately
forthe two settings. Asubgroup analysis with 15 community studies
(642 participants) and nine care home studies (323 participants)
indicates there is no evidence of a difference in effect size for
cognition between the settings (test for subgroup differences: Chi?
=0.03, df =1, P = 0.86, 1> = 0%). Heterogeneity is substantial in the
results from both settings, and it should be noted that community
studies predominate in both numbers of studies and participants.

Type of control condition

Five studies (322 participants) of cognitive stimulation groups
offered control participants an alternate activity, such as watching
TV, social activities, reading and discussions (Buschert 2011;
Capotosto 2017; Carbone 2021; Cheung 2019; Requena 2006).
The remaining 22 studies (1315 participants) had 'treatment-as-
usual' control conditions. A subgroup analysis did not indicate any
difference in cognitive outcomes between the two types of control
conditions (test for subgroup differences: Chi*> = 1.45, df = 1, P =
0.23, 1> =30.9%). There was substantial inconsistency in the results
from studies offering 'treatment-as-usual’, and a large imbalance in
numbers of studies and participants means the results should be
interpreted cautiously.

Severity of dementia

Considering studies of group cognitive stimulation with a post-
treatment cognitive outcome, thirteen studies (778 participants)
reported a mean baseline MMSE score in the moderate range
(defined here as < 20), and ten studies (640 participants) reported
their average level of dementia severity to be within the mild
range (i.e. mean baseline MMSE > 20). This provided a reasonable
covariate distribution for an analysis of any differences between
studies based on initial dementia severity. The test for subgroup
differences was statistically significant (Chi?=10.53,df=1,P=0.001,
I = 90.5%), with greater improvement where dementia severity
was initially mild. For moderate dementia studies, there is a slight
improvement in overall cognition (SMD 0.21, 95% Cl 0.03, 0.39; I2
= 28%; high-quality evidence) whereas, for mild dementia studies,
the improvement is probably of clinical importance (SMD 0.71,
95% Cl 0.47, 0.95; 12 = 43%; moderate-quality evidence). However,
for the mild studies, a moderate degree of heterogeneity remains
unexplained.

Quality of life (self-report)
(See Figure 7).
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Figure 7. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: self-report

QoL
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Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A BCDETFG
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Carbone 2021 1.6 6.63 118 0.2 5.12 96  87% 0.30 [0.03, 0.57] - 00000
Coen 2011 3.6 3.7 14 0.5 4.4 13 3.5% 0.74 [-0.04, 1.53] ) @000 0
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Lok 2020 11.86 9.64 30 -2.16 7.48 30 5.0% 1.60 [1.02, 2.19] —_— 7270060060
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Test for overall effect: Z = 2.73 (P = 0.006)
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Risk of bias legend
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(D) Incomplete outcome data (attrition bias)
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Eighteen studies, involving 1584 participants, included relevant
self-report measures. Seventeen used the QoL-AD whereas Leroi
2019 reported data from the EQ-5D. Where studies reported data
from more than one quality of life scale, we have utilised the QoL-AD
data where possible, as this is the most commonly used measure,
and recommended in this field (Moniz-Cook 2008). The meta-
analysis indicated that cognitive stimulation leads to a probable
slight improvement in quality of life compared with no treatment
(SMD 0.25, 95% C1 0.07, 0.42; 12 = 60%; moderate-quality evidence).
There appeared to be substantial inconsistency between studies,
but we could only explore this further in relation to modality, as
too few studies were available for subgroup analysis of number and
frequency of sessions, setting and dementia severity.

Modality

Thirteen studies offered group cognitive stimulation (1058
participants), while five studies (526 participants) offered individual
cognitive stimulation. The test for subgroup differences was not
statistically significant (test for subgroup differences: Chi? = 1.27,
df = 1, P = 0.26, I* = 21.5%). For group studies, there may be

Favours control Favours CS

inconsistency still present. In contrast, the results for individual
cognitive stimulation showed little heterogeneity, with again a
slight effect on quality of life (SMD 0.11, 95% CI -0.09, 0.30; 12 = 7%;
high-quality evidence).

Quality of life (proxy-rated)

Eleven studies with 988 participants included quality of life rated
by a proxy as an outcome measure. All studies, except Tanaka
2021, used the proxy form of the QoL-AD, in some cases also using
the proxy version of the DEMQOL. Proxies were typically family
carers, but could be care staff in studies conducted in care homes.
Although results showed moderate inconsistency, there is probably
a slight benefit (SMD 0.21, 95% CI 0.00, 0.42; 12 =51%; moderate-
quality evidence).

Investigation of the factors contributing to the heterogeneity was
not possible, in view of the small number of studies making up the
planned subgroups.

Communication and social interaction

a slight improvement in self-reported quality of life (SMD 0.28,  (see Figure 8).
95% Cl 0.05, 0.52; 12 = 67%; low-quality evidence), with substantial
Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 30
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Figure 8. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation: post-treatment,

outcome: Comunication and social interaction

Cognitive stimulation Control

Std. Mean Difference Std. Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI A BCDETFG
1.6.1 Holden Communication Scale

Alvares-Pereira 2021 2.75 6.29 55 0.32 9.67 50  16.3% 0.30 [-0.09, 0.68] JI PPPPPO®®
Spector 2001 0.7 105 17 0.5 9.4 10 4.4% -0.02 [-0.80 , 0.76] R — 20000
Spector 2003 0.2 6.1 97 32 6.3 70 23.0% 0.55[0.23, 0.86] —- ®29000 0
Subtotal (95% CI) 169 130  43.7% 0.40 [0.15, 0.65] 0

Heterogeneity: Tau? = 0.01; Chiz = 2.22, df =2 (P = 0.33); I2 = 10%

Test for overall effect: Z = 3.11 (P = 0.002)
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Heterogeneity: Tau2 = 0.00; Chi2 = 0.84, df = 1 (P = 0.36); I = 0%

Test for overall effect: Z = 4.96 (P < 0.00001)
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Subtotal (95% CI) 71 73 21.3% 0.71[0.16 , 1.26] ’

Heterogeneity: Tau2 = 0.07; Chi2 = 1.64, df = 1 (P = 0.20); I* = 39%

Test for overall effect: Z = 2.54 (P = 0.01)

Total (95% CI) 382 320 100.0% 0.53 [0.36, 0.70] ‘

Heterogeneity: Tau? = 0.01; Chi2 = 6.77, df = 6 (P = 0.34); I> = 11% )

Test for overall effect: Z = 6.22 (P < 0.00001)
Test for subgroup differences: Chi2 = 2.15, df =2 (P = 0.34), I = 7.0%

Risk of bias legend
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(B) Allocation concealment (selection bias)

(C) Blinding of outcome assessment (detection bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias - training and supervision

(G) Other bias - treatment manual

Seven studies, involving 702 participants, included indices of
the person's communication and social interaction. Five studies
(Alvares-Pereira 2021; Graessel 2011, Spector 2001; Spector 2003;
Tanaka 2021) used staff ratings (outside of the cognitive stimulation
group), and the remaining two (Capotosto 2017; Carbone 2021)
used ratings of the person's communication in a structured task.
Notably all the seven studies were group studies conducted in care
homes orincluded a mix of care home and community participants,
with group sessions at least twice a week. The overall effect size

1050 05 1
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(SMD) was 0.53 (95% Cl 0.36, 0.70; 12 =11%; high-quality evidence),
indicating a clinically relevant benefit in this domain. A sensitivity
analysis excluding the two studies with a high risk of bias in
one domain (Graessel 2011; Spector 2001) did not change this
conclusion (5 studies, 556 participants; SMD 0.56, 95% CI 0.36, 0.75;
12 =15%; high-quality evidence).

Depressed mood

(See Figure 9; Figure 10).
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Figure 9. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: self-

reported depression

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
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Heterogeneity: Tau? = 0.00; Chi2 = 2.91, df = 3 (P = 0.41); I? = 0%
Test for overall effect: Z = 1.82 (P = 0.07)
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Heterogeneity: Not applicable

Test for overall effect: Z = 0.97 (P = 0.33)
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Heterogeneity: Not applicable

Test for overall effect: Z = 0.93 (P = 0.35)
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Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)
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Test for overall effect: Z = 0.07 (P = 0.94)

Total (95% CI) 425 362 100.0% 0.11 [-0.08 , 0.31]

Heterogeneity: Tau? = 0.03; Chi2 = 12.42, df =9 (P = 0.19); 12 = 28%
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Figure 10. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation: post-treatment,

outcome: Mood: Staff-reported

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference Risk of Bias
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Heterogeneity: Not applicable
Test for overall effect: Z = 1.87 (P = 0.06)
1.9.3 Montgomery-Asberg Depression Rating Scale
Buschert 2011 15 5.33 8 0.4 6.4 7 44% 0.31[-0.72, 1.33] [ 0000070
Subtotal (95% CI) 8 7 4.4% 0.31[-0.72, 1.33] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.59 (P = 0.56)
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Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of outcome assessment (detection bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)
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Ten studies, involving 787 participants, used a self-report measure
of mood (seven used a version of the Geriatric Depression Scale
and the remaining studies each used a different scale). Cognitive
stimulation resulted in a slight improvement to self-reported mood
across these studies (SMD 0.11, 95% Cl -0.08, 0.31; 12 =28%;
high-quality evidence). We did not undertake further subgroup
analyses for self-reported mood as inconsistency was low and, for
modality, the number of individual cognitive stimulation studies
was small. A sensitivity analysis indicated that there was probably a
slight improvement for group cognitive stimulation (6 studies, 299
participants; SMD 0.20, 95% CI -0.06, 0.45; 12 =7%; moderate-quality
evidence).

Eleven studies, involving 1011 participants, reported findings from
Interviewer and staff ratings of mood. Nine of these studies used
the interviewer rated Cornell Scale for Depression in Dementia,
and one each used the interviewer rated Montgomery-Asberg
Depression Rating Scale and the mood subscale of the staff-rated
NOSGER. There may be a slight improvement in staff/interviewer
rated mood, but there was substantial inconsistency between
studies and the confidence intervals were wide including both
a negligible effect and a clinically relevant improvement (SMD
0.35, 95% CI 0.09, 0.61, 12 =70%, low-quality evidence). The small
numbers of studies in each subgroup meant that exploration of

the substantial inconsistency between studies in relation to staff/
interviewer ratings of mood was not possible. It is notable that
all but one of the eleven studies with interviewer or staff ratings
of mood were group studies. Excluding this study (Rai 2021) in a
sensitivity analysis did not change the level of inconsistency or the
overall effect.

Anxiety

Six studies (410 participants) of group cognitive stimulation
included a measure of anxiety, rated by an interviewer or staff
member. Four used the Rating of Anxiety in Dementia (RAID), one
study used the Hamilton Anxiety Rating Scale and, in one study, the
anxiety subscale of the NPl was used. Overall, cognitive stimulation
is associated with a slight improvement in anxiety (SMD 0.11, 95%
C1-0.09, 0.30, 12 =0%, high-quality evidence).

Quality of relationship with caregiver

Four studies (Cove 2014; Leroi 2019; Orgeta 2015; Rai 2021) with 492
participants included a measure of the quality of the relationship
with the person's caregiver, as rated by the person with dementia.
Three studies (Cove 2014; Orgeta 2015; Rai 2021) used the Quality of
Carer-Patient Relationship scale (QCPR), whilst Leroi 2019 used the
Relationship Satisfaction Scale. The results were imprecise, with
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the confidence intervals including both a slight positive and a slight
negative effect (SMD -0.01, 95% CI -0.27, 0.25, 12 = 30%, moderate-
quality evidence). There is probably little or no difference in quality
of relationship following a cognitive stimulation intervention. A
sensitivity analysis excluding Cove 2014, the one study where the
intervention had not been delivered by the family caregiver, did not

influence the result, but increased inconsistency (445 participants:
SMD 0.00, 95% Cl -0.33, 0.33, 12 =42%, low-quality evidence).

Activities of Daily Living

(See Figure 11).

Figure 11. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome: ADL

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
1.11.1 Stewart ADL scale
Baldelli 1993 1.5 39.47 13 -8.9 39.2 10 7.0% 0.25[-0.57 , 1.08] R S D © @ . . ?2 2
Subtotal (95% CI) 13 10 7.0% 0.25 [-0.57, 1.08] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.60 (P = 0.55)
1.11.2 Barthel ADL scale
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Subtotal (95% CI) 156 93  66.0% 0.16 [-0.11, 0.43] ’
Heterogeneity: Tau? = 0.00; Chi2 = 0.99, df = 2 (P = 0.61); I?= 0%
Test for overall effect: Z = 1.14 (P = 0.25)
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Subtotal (95% CI) 31 30 18.8% 0.29 [-0.21, 0.80] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.25)
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Bottino 2005 1 3.27 6 0.15 2.86 7 4.0% 0.26 [-0.84 , 1.36] EE— P20 S® 2
Maci 2012 0 1.27 7 0 1.84 7 44% 0.00 [-1.05, 1.05] -+ 7202000
Subtotal (95% CI) 13 14 8.3% 0.12 [-0.63, 0.88] ’
Heterogeneity: Tau? = 0.00; Chi2 = 0.11, df = 1 (P = 0.74); I2 = 0%
Test for overall effect: Z = 0.32 (P = 0.75)
Total (95% CI) 213 147 100.0% 0.19 [-0.03, 0.41] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 1.38, df = 6 (P = 0.97); 2= 0%
Test for overall effect: Z = 1.67 (P = 0.09) _;1 _6.5 0?5 i

Test for subgroup differences: Chi2 = 0.27, df = 3 (P = 0.96), 12 = 0%

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of outcome assessment (detection bias)
(D) Incomplete outcome data (attrition bias)

(E) Selective reporting (reporting bias)

(F) Other bias - training and supervision
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Seven studies with 360 participants included a measure of basic
activities of daily living such as washing and dressing. A variety
of indices were used, with three studies using the Barthel Index
and two the Katz ADL scale. There is probably a slight effect of
cognitive stimulation on basic ADL function (SMD 0.19, 95% CI -0.03,
0.41, 12 =0%, moderate-quality evidence). In view of the lack of
heterogeneity and the small number of studies, we did not report
subgroup analyses. A sensitivity analysis, excluding the one study

Favours control Favours CS

of the seven that offered individual cognitive stimulation (Onder
2005), resulted in a comparable, though less precise, effect size
(223 participants: SMD 0.15, 95% Cl -0.14, 0.43, 12 =0%, low-quality
evidence).

Instrumental Activities of Daily Living

(See Figure 12).
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Figure 12. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation, outcome:

Instrumental ADL
Cognitive stimulation Control Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI A B CDETFG
1.12.1 Lawton Brody Instrumental ADL
Justo-Henriques 2022 1.09 8.32 22 -1.66 8.15 24 3.5% 0.33[-0.25, 0.91] — 002000
Maci 2012 0.1 1.03 7 0 0.85 7 1.1% 0.10 [-0.95, 1.15] 2 @2000
Onder 2005 0 1.67 70 -0.2 1.64 67  10.5% 0.12 [-0.22, 0.46] JE ES— 90000
Subtotal (95% CI) 99 98 15.1% 0.17 [-0.11, 0.45] ’
Heterogeneity: Tau? = 0.00; Chi? = 0.39, df = 2 (P = 0.82); 2= 0%
Test for overall effect: Z = 1.17 (P = 0.24)
1.12.2 Disability Assessment for Dementia
Capotosto 2017 035 27.6 20  -0.63 31 19  3.0% 0.01[-0.62 , 0.64] JE 27202000
Carbone 2021 -0.77 9.98 84  -441 1557 56 10.2% 0.29 [-0.05 , 0.63] J 0200000
Subtotal (95% CI) 104 75 13.2% 0.23 [-0.07 , 0.52] .‘
Heterogeneity: Tau? = 0.00; Chi? = 0.59, df = 1 (P = 0.44); I> = 0%
Test for overall effect: Z = 1.48 (P = 0.14)
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Thirteen studies with a total of 1318 participants reported on a
measure of Instrumental Activities of Daily Living, using six different
indices, with the Alzheimer's Disease Cooperative Study - ADL
Scale being used by four studies and the Lawton Brody scales
by three. Overall, cognitive stimulation is associated with a slight
improvement to this outcome (SMD 0.15, 95% CI 0.04, 0.26, |2
=0%, high-quality evidence). As the results were consistent across
studies, we only explored potential modality differences.

Modality

Favours control

1
Favours CS

Eight studies (687 participants) offered cognitive stimulation
groups and five studies (with a similar number of participants - 631)
delivered individual cognitive stimulation. The test for subgroup
differences did not show a significant effect (Chi*=0.81,df=1,P =

0.37, 12 = 0%).

Behaviour that challenges

(See Figure 13).
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Figure 13. Forest plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation: post-treatment,

outcome: Behaviour that challenges
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Many of the rating scales included in this domain focused
solely on areas that have variously been described as
'Behavioural and Psychological Symptoms of Dementia (BPSD)',
'neuropsychiatric symptoms', 'behaviour that challenges' and
'agitation". The appropriate terminology is the subject of much
debate (Cunningham 2019; Wolverson 2019; Wolverson 2021). Here
we use the term 'behaviour that challenges' reflecting that the
difficulties are often as much for those providing care as for the
person with dementia. Some scales include a mixture of items
from this domain, together with items reflecting the person's skills
and day-to-day function. We describe these as 'General Behaviour
Rating Scales' (see below).

Twelve studies including a total of 1340 participants incorporated
a measure of behaviour that challenges as an outcome measure.

Eight of these used the Neuropsychiatric Interview (NPI). A further
study (Capotosto 2017) also used the NPI, but gave subscale scores
only - the agitation score was used for analysis as reflecting a key
feature of this domain. Cognitive stimulation probably has a slight
effect on behaviour that challenges (SMD 0.18, 95% ClI -0.01, 0.38,
12 =62%, moderate-quality evidence). The level of heterogeneity
was substantial, but we could not explore this through subgroup
analysis due to the low numbers of studies in each subgroup.

General Behaviour Rating Scales

Six studies (with 505 participants) used a General Behaviour Rating
Scale. Four studies used the CAPE Behaviour Rating Scale, one
study the NOSGER and one study the Blessed Dementia Rating
Scale. All were studies of group cognitive stimulation, two based in
care homes and three having a mix of care home and community
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participants. Cognitive stimulation leads to improved scores on
General Behaviour Rating Scales (SMD 0.35, 95% CI 0.13, 0.58, I2
=30%, high-quality evidence).

Caregiver outcomes

Avariety of outcome measures were utilised to evaluate the impact
on family caregivers, with multiple measures used in all the studies.
Domains evaluated included mood, caregiving stress and burden
and health-related quality of life.

Caregiver stress/burden

Six of the studies, involving 288 participants, included a measure of
caregiver burden or of stress related to caregiving. Onder 2005 and
Maci 2012 used the Caregiver Burden Inventory and Marinho 2021
and Leroi 2019 used the Zarit Burden Inventory. The relatively small
sample size added to the imprecision of the results, but it appears
that there may be little or no effect on this domain (SMD 0.09, 95%
Cl -0.14, 0.32, 12 =0%, low-quality evidence). Sensitivity analyses,
including only the three studies (Ali 2021; Leroi 2019; Onder 2005)
where caregivers delivered the intervention, did not change this
conclusion. Leroi 2019 used the Relatives Stress Scale as well as
the Zarit Burden Inventory; sensitivity analyses indicated that the
results did not change if the alternate measure was included.

Depressed mood

Seven studies (Ali 2021; Bottino 2005; Leroi 2019; Maci 2012; Onder
2005; Orgeta 2015; Rai 2021) used a self-report or interviewer-rated
depression scale, whilst Spector 2001 used the GHQ-12, which is
regarded as an indicator of psychological distress. The analysis
included 664 participants and showed that overall cognitive
stimulation made little or no difference to caregivers' mood (SMD
0.05, 95% Cl -0.10, 0.21, 12 =0%, moderate-quality evidence). The
five studies of individual cognitive stimulation where the caregiver
delivered the intervention (Ali 2021; Leroi 2019; Onder 2005; Orgeta
2015; Rai 2021) showed a similar result (627 participants, SMD 0.02,
95% Cl-0.14, 0.18, 12 = 0%, moderate-quality evidence).

Anxiety

Five studies with a total of 600 participants provided information on
the anxiety levels of family caregivers. In four studies (Leroi 2019;
Onder 2005; Orgeta 2015; Rai 2021), the family caregivers delivered
the intervention; in the fifth (Bottino 2005), family caregivers
attended a support group. The intervention probably leads to
little or no difference in anxiety for the family caregivers involved
(SMD 0.00, 95% Cl-0.19, 0.19, I2 =14%, moderate-quality evidence).
A sensitivity analysis, considering only the four studies (587
participants) where the family caregiver delivered the intervention,
produced a similar result (SMD -0.02, 95% Cl -0.18, 0.14, 12 =0%,
moderate-quality evidence).

Health-related quality of life

Two instruments were used to evaluate quality of life of family
caregivers, both of which are generic health-related quality of life
measures. Four studies ((Leroi 2019; Orgeta 2015; Orrell 2014; Rai
2021) used the EQ-5D, with all except Rai 2021 also reporting two
indices from the SF-12: the physical component scale (PCS) and the
mental component scale (MCS). Onder 2005 used the longer SF-36
(from which the short form SF-12 has been derived), reporting an
overall score for this measure. Accordingly, in order to make best
use of the available data, we have included the data from the SF-36

with that from the EQ-5D, to evaluate overall health-related quality
of life (HRQoL), as each scaleincludes a combination of both mental
and physical aspects. We have then analysed the data from the two
components of the SF-12 separately.

For overall HRQoL, the four studies included had data from 651
participants. The analysis suggested that the intervention may
have led to a slight improvement in caregiver HRQoL (SMD 0.17,
95% CI -0.14, 0.49, 12 =66%, low-quality evidence). However, the
results showed substantial inconsistency between studies and the
confidence intervals were consistent with either a small positive
or a slight negative effect. A sensitivity analysis, removing the one
study where caregivers did not provide the intervention (Orrell
2014), again indicated there may be a slight improvement in
HRQoL when family caregivers delivered cognitive stimulation
(588 participants; SMD 0.28, 95% CI 0.01, 0.55, 12 =49%, low-
quality evidence), although there was moderate inconsistency and
confidence intervals included a clinically relevant change and a
negligible effect.

The three studies reporting data from the two components of
the SF-12 ((Leroi 2019; Orgeta 2015; Orrell 2014) included 461
participants. For both the PCS and the MCS there was probably
little or no difference in outcome between caregivers of people with
dementia receiving cognitive stimulation and control participants
(PCS: SMD 0.07, 95% Cl -0.11, 0.25, 12 =0%, moderate-quality
evidence; MCS: SMD -0.05, 95% Cl -0.23, 0.13, 12 =0%, moderate-
quality evidence). A sensitivity analysis, including only the two
studies where caregivers delivered the intervention (Leroi 2019;
Orgeta 2015), did not change this conclusion, although the
slightly smaller number of participants (398) reduced the certainty
associated with it.

Quality of relationship

Three studies provided data on the quality of relationship between
the person with dementia and family caregiver as rated by the
family caregiver. In all three studies, the family caregiver delivered
the intervention, so this is a potentially important outcome. Orgeta
2015 and Rai 2021 used the Quality of Carer-Patient Rating Scale
(QCPR) whilst Leroi 2019 used several scales to evaluate this
domain. We have included data from the Relationship Satisfaction
Scale in the meta-analysis, as this scale was also used with the
participants with dementia in this study. Overall, there may be no
effect of individual cognitive stimulation on quality of relationship
(367 participants; SMD 0.06, 95% CI -0.26, 0.37, 12 =36%, low-quality
evidence). The confidence intervals were imprecise, including both
a slight negative and a slight positive effect.

Resilience

Two studies, both of individual, caregiver-delivered, cognitive
stimulation (Leroi 2019; Orgeta 2015) included (different) Brief
Resilience Scales as a caregiver outcome. The intervention may
have made little or no difference to this outcome (399 participants;
SMD 0.06, 95% CI -0.13, 0.26, 12 =0%, low-quality evidence).

Follow-up of outcomes
Cognition

Three studies (Baldelli 1993; Carbone 2021; Middelstadt 2016)
reported a short-term follow-up in relation to cognitive outcomes,
over periods of six to 12 weeks, with a total of 242 participants.
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The results showed moderate inconsistency and a high level of
imprecision, such that we are uncertain whether any improvement
is maintained in the short-term (SMD 0.34, 95% Cl -0.11, 0.80, 12
=58%, very low-quality evidence).

Four studies, with 194 participants, provided data for a longer-
term follow-up, from eight months (Tsantali 2017) to 10 months
(Chapman 2004; Graessel 2011) or 12 months (Juarez-Cedillo 2020).
To evaluate overall cognition, we used the most detailed cognitive
assessment measure available, the ADAS-Cog for Chapman 2004,
Graessel 2011 and Juarez-Cedillo 2020 and the CAM-COG for
Tsantali 2017. For overall cognition, there may be a slight benefit
from baseline compared with control participants (SMD 0.13, 95%
Cl-0.16, 0.42, 12 =0%, low-quality evidence).

Quality of life

For self-report quality of life measures, two studies provided short-
term (6-12 weeks) follow-up data (Carbone 2021; Middelstadt 2016)
using the QoL-AD with 254 participants. The result was imprecise
and there was substantial inconsistency, such that we are uncertain
whether there is any improvement in self-reported quality of life
at short-term follow-up (mean difference 0.36 points, 95% CI -2.47,
3.20, 12 =65%, very low-quality evidence). The longer-term (10
months) follow-up from Chapman 2004, with 54 participants may
show a slight improvement for the self-reported QoL-AD, but again
was imprecise (mean difference 2.15 points, 95% Cl -1.12,5.42, low-
quality evidence).

Two studies also reported results for the proxy QoL-AD: Middelstadt
2016 at six weeks and Chapman 2004 at 10 months. The results
from these relatively small single studies indicate that cognitive
stimulation may have little or no effect on proxy-rated quality of
life at either six weeks or 10 months follow-up (six weeks follow-up:
(Middelstadt 2016) 68 participants, mean difference -0.30 points,
95% Cl -3.15, 2.55, low-quality evidence; ten months follow-up:
(Chapman 2004) 54 participants, mean difference -0.28 points, 95%
Cl-3.14, 2.58, low-quality evidence).

Communication and interaction

One study reported on this outcome at each of short-term (12
weeks) and long-term (10 months) follow-up. At the short-term
follow-up (Carbone 2021), there may be a slight improvement,
but the result was imprecise (182 participants, SMD 0.33, 95% Cl
0.04, 0.63, low-quality evidence). Chapman 2004 reported a similar
finding at 10 months, but the result was again imprecise with broad
confidence intervals (54 participants, SMD 0.15, 95% Cl -0.38, 0.69,
low-quality evidence).

Mood

One study (Carbone 2021)) reported a 12-week follow-up for
staff/interviewer-rated mood, with a probable clinically relevant
improvement (187 participants, SMD 0.54, 95% CI 0.24, 0.83,
moderate-quality evidence). A further, relatively small, study
(Juarez-Cedillo 2020) with 50 participants indicated there may
be a slight improvement in self-reported mood 12 months after
cognitive stimulation sessions have finished, although the results
were imprecise (SMD 0.36,95% ClI-0.23, 0.94, low-quality evidence).

Activities of Daily Living/Instrumental Activities of Daily Living

Two studies, with 182 participants, reported short-term follow-
up of Instrumental ADL outcomes (Carbone 2021; Middelstadt

2016). There may be a slight improvement, although the result
was imprecise (SMD 0.12, 95% Cl -0.19, 0.42, 12 =0%, low-quality
evidence). At long-term follow-up, data from three studies, with
156 participants, were available, each using a different scale to
evaluate (instrumental) Activities of Daily Living (Chapman 2004,
the Texas Functional Living Scale; Graessel 2011, the Erlangen Test
of ADL; Juarez-Cedillo 2020, the Rapid Disability Rating Scale).
Results were imprecise, with broad confidence intervals, but there
may be a small benefit for measures of ADL/IADL 10 to 12 months
after participation in cognitive stimulation groups (SMD 0.40, 95%
C10.07,0.72, 12=0%, low-quality evidence).

Behaviour that challenges

Short-term follow-up data for the NPl were reported by Middelstadt
2016 and Carbone 2021. There is probably a slight benefit from
cognitive stimulation for this outcome (255 participants, SMD 0.19,
95% CI-0.06, 0.44, 12 =0%, moderate-quality evidence).

Chapman 2004 and Juarez-Cedillo 2020 reported 10 to 12 months
follow-up data for the Neuropsychiatric Inventory (NPI) severity
score. There may be a small benefit at this time point, but
the results were imprecise with broad confidence intervals (104
participants; SMD 0.43, 95% Cl 0.03, 0.83, 12 =0%, low-quality
evidence). Chapman 2004 also reported the NPI caregiver distress
score, with a broadly similar, and again imprecise, result (54
participants; SMD 0.41, 95% CI -0.13, 0.95, low-quality evidence).

DISCUSSION

Summary of main results

For this updated review, we included 36 RCTs with a total of 2704
participants (1432 receiving cognitive stimulation, 1272 in control
groups) in the meta-analyses; we were unable to obtain useable
data for the remaining study of the 37 we included in the review.
Although theinterventionin each study met our operational criteria
for 'cognitive stimulation’, there were considerable differences in
implementation between studies. Notably, whilst the majority of
interventions involved cognitive stimulation groups, eight offered
individual cognitive stimulation, the frequency ranged from one
to six sessions a week and the extent of exposure to cognitive
stimulation ranged from eight sessions to 300. Only two of the
included studies used digital technology in the delivery of cognitive
stimulation.

Considering together the results from all modalities of, and all
exposures to, cognitive stimulation, the overall finding for cognition
isthat cognitive stimulation interventions resultin a probable small
improvement in cognition immediately following the intervention,
compared with control conditions. This finding includes data from
34 of the studies with 2340 participants, as two had only provided
analysable data on cognitive tests at eight to 10 months follow-
up. Sensitivity analyses indicated that findings were similar for
the two cognitive tests most often used and recommended as
core outcomes in dementia research (e.g. Webster 2017), the
MMSE and the ADADS-Cog. The MMSE was used in 25 RCTs with
1893 participants. Overall, cognitive stimulation led to a probable
improvement of 1.99 points, compared with control groups, a
difference we judged to be clinically important. This can be taken
to indicate a slowing down by six months or more of the rate of
decline, which has been estimated, in mild to moderate dementia
to be between 2 and 4 points on the MMSE per annum (Mohs 2000).

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 38
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

For the ADAS-Cog, used here in 21 studies with 1742 participants,
cognitive stimulation may lead to a small improvement in ADAS-
Cog scores, in comparison with control participants, with a mean
difference of 2.42 points, compared with the 3-point difference we
defined as clinically important.

However, as has been pointed out repeatedly over the years
(Woods 2006), changes in cognition are not sufficient to justify an
extensive programme of intervention, unless they are accompanied
by other changes, for example, in quality of life, mood or day-to-
day activities. Here there are several encouraging findings from
the combined analyses of all forms and extents of cognitive
stimulation. Firstly, from seven RCTs with 702 participants, results
indicated a clinically relevant improvement in communication and
social interaction evident in staff ratings outside the context of
the cognitive stimulation group sessions either in the everyday
environmentorin a structured task. Secondly, slightimprovements
were identified in a number of domains. For Instrumental Activities
of Daily Living, self-reported depressed mood, staff/interviewer-
rated anxiety and general behaviour rating scales, the quality of
evidence for these slight improvements was high; for quality of
life (self-report and proxy), behaviour that challenges and basic
Activities of Daily Living, the evidence was of moderate quality; and
for staff/interviewer-rated depressed mood, it was low.

A small number of studies reported a range of outcomes for family
caregivers; in most domains, little or no effect was identified.
For depressed mood and anxiety and physical and mental health
components of health-related quality of life, the quality of evidence
was moderate; for caregiver stress and burden, resilience and
the quality of the caregiving relationship (as perceived by either
the person with dementia or the caregiver), the evidence was
of low quality. However, there was low-quality evidence for a
slight benefit to overall caregiver health-related quality of life.
Sensitivity analyses indicated that our conclusions on family
caregiver outcomes did not change if only those studies where the
intervention was delivered by a carer were included.

These results all relate to an assessment immediately following
the end of the course of cognitive stimulation sessions. Only seven
studies reported follow-up evaluations some time after the end of
the intervention. Three were short-term (6 to 12 weeks) and four
were longer-term (8 to 12 months). However, partly due to the
relatively low number of participants, the evidence was generally
of low quality at best. In terms of cognition, for example, at
eight to 12 months follow-up, data from four studies, with 194
participants, indicates there may be a slight benefit compared
with control participants. For ADL/IADL outcomes, the results from
three studies with 156 participants at a longer-term follow-up
may show a slight benefit. For most of the other outcomes, data
were available from just one or two studies at short- and longer-
term follow-up. Here we identified a probable clinically relevant
improvement in staff/interviewer-rated depressed mood at short-
term follow-up (from one study with 187 participants), as well as
slight improvements in behaviour that challenges at follow-up,
both in the short-term (moderate-quality evidence) and longer-
term (low-quality evidence).

These headline results are broadly comparable with those from the
previous update of this review (Woods 2012), which highlighted
improvements in cognition, communication and quality of life
from the 15 studies included. The effect size for overall cognition
is almost identical (0.41 in 2012, 0.40 here) although the mean

differences on the two most commonly used cognitive tests are
slightly higher (1.74 point mean difference on the MMSE compared
with 1.99 points here; 2.27 points on the ADAS-Cog compared with
2.42 points here). The range of effects is now greater, with slight
effects now emerging in additional domains such as Activities of
Daily Living, mood and behaviour that challenges. However, the
most striking difference is that the current results show a much
greater level of heterogeneity, with much greater differences in
effects between studies. For example, in the current review, 12 was
62% for overall cognition and 60% for self-reported quality of life
compared with 0% for both cognition and quality of life in the 2012
review. Examining factors involved in the substantial inconsistency
between studies was then of particularimportance for this updated
review.

The modality of the intervention, individual versus group, was a
particular issue, as the majority of the individual studies have been
published since 2012, and it can be argued that the social aspects
of the group setting are a core aspect of the cognitive stimulation
approach, which may be difficult to replicate in the individual
situation. We planned to explore whether modality did have an
influence on outcomes but, in view of the relatively small number
of studies using the individual approach, this was only possible
for three outcomes: cognition, self-reported quality of life and
instrumental activities of daily living. In each case, the subgroup
analysis did not indicate that effect sizes for the individual modality
were significantly different from those associated with the group
approach. The imbalance in numbers of studies and participants
between the two modalities means that caution is needed in
drawing conclusions from these analyses and, for cognition,
substantial inconsistency in both subgroups remains. Although
there are important differences between studies using individual
cognitive stimulation, for example, in who delivers the intervention
(professional/paid worker versus family carer) and in participant
population (typical dementia versus Parkinson's-related dementia
versus dementia in adults with an intellectual disability), the small
number of available studies means that we cannot explore these
differences further at this time.

In view of group cognitive stimulation having been both widely
recommended and used internationally, it may be helpful to
summarise the findings for studies using this approach. For
cognition overall, in 27 studies of group cognitive stimulation
including 1637 participants, there is a probable small improvement
compared with control participants at the evaluation following
the end of the intervention. This is mirrored in a probable small
improvement of 2.66 points on the ADAS-Cog (17 studies, 1168
participants) and a probable clinically important difference of
2.16 points on the MMSE (21 studies, 1325 participants). Slight
improvements in quality of life, both self-reported (13 studies,
1058 participants) and proxy-rated (7 studies, 511 participants),
may be associated with group cognitive stimulation, but the
quality of the evidence is low, with inconsistency between studies
evident as well as imprecision. There is high-quality evidence of
a slight improvement in Instrumental Activities of Daily Living (8
studies, 687 participants) and moderate-quality evidence of slight
improvements in self-reported mood (6 studies, 299 participants),
staff/interviewer-rated mood (10 studies, 859 participants) and
behaviour that challenges (8 studies, 754 participants). In addition,
it should be noted that the clinically relevant improvement in
communication and interaction was related entirely to studies of
group cognitive stimulation.
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Results for several domains, including overall cognition, self-
reported and proxy-rated quality of life and staff/interviewer-
rated mood continue to show a moderate or substantial degree
of inconsistency between group cognitive stimulation studies,
suggesting that further exploration of differences between studies
would be helpful. Studies varied in a number of potentially
important aspects: the total number of group sessions and their
frequency, the location (care home or community), the type
of control condition (alternate activity or 'treatment-as-usual')
and the average level of dementia severity of participants. We
only undertook subgroup analyses for overall cognition, as there
were insufficient studies in each subgroup for the other outcome
domains.

There was no evidence that the total number of sessions
contributed to inconsistency between studies, with no difference
in cognition effect sizes between those studies offering the median
of 20 or more group sessions and those offering less, with both
estimates associated with moderate or substantial heterogeneity.
However, there did appear to be an effect of frequency of sessions,
with studies offering two or more group sessions per week
associated with a larger improvement in cognition (probably of
clinical importance) than those offering sessions only once per
week. However, moderate inconsistency remains in the estimated
effect size for studies offering two or more sessions per week. .

The potential for results to be different in different settings was
also explored, comparing studies of group cognitive stimulation
recruiting participants from care homes with those recruiting
people with dementia living at home in the community. These
subgroup analyses did not include several large studies which
recruited participants from both settings (Carbone 2021; Orrell
2014; Spector 2001; Spector 2003). There was no evidence of
a difference in cognition effect sizes between studies carried
out in the two settings, and inconsistency between studies was
substantial in each setting.

The availability of a few studies offering an 'active' control
condition (social activities, reading, watching TV) allowed a
comparison with the majority of group studies where control
participants received 'treatment-as-usual' There was no indication
that cognition effect sizes were smaller where an alternate activity
was offered to control participants. Inconsistency between studies
was substantial in the 'treatment-as-usual' subgroup.

Finally, we explored possible differences between studies of
cognitive stimulation groups based on the dementia severity level
of the participants, as indicated by the average MMSE score at
baseline, comparing those studies reporting an average MMSE
score for their participants of above and below the median of 20
i.e. 'mild' and 'moderate' dementia, respectively. Studies where
dementia severity was initially mild had a larger improvement
in cognition (of probable clinical importance) than those where
dementia severity was moderate. However, it should be noted
that the 'mild dementia' studies showed a moderate degree of
inconsistency, suggesting there remain other factors leading to
differences between studies.

Overall completeness and applicability of evidence

Astrength of this review is that it is based on a thorough, complete
and current search of the relevant literature. However, by design,
it only includes randomised controlled trials published in peer

review journals. This has resulted in the exclusion of at least 35
other studies that may have met the other inclusion criteria for
the review. A further exclusion that limits the completeness of the
review is the restriction to people meeting diagnostic criteria for
dementia, with a number of studies excluded as they additionally
included individuals with Mild Cognitive Impairment (MCI), and
results for people with dementia were not available separately.
These exclusions lead to a more focused review, addressing directly
our review question, and providing more certainty that effects
observed are intervention effects than might be the case with
studies lacking random allocation to treatment and control groups.
Other reviews may be needed to identify the effects of cognitive
stimulation therapy with people with MCI. A further limitation
comes from the inclusion criteria requiring studies to have been
published in the English language. This may have resulted in some
studies being missed, but is in line with other reviews (e.g. Chan
2020; Kim 2017).

The review definition of 'cognitive stimulation' also led to the
exclusion of a number of potentially relevant studies, including
some that have used the term 'cognitive stimulation' to describe
their intervention (e.g. Quayhagen 2000) and some that have been
included in other reviews of 'cognitive stimulation'. Potentially
a wide range of activities could be described as cognitively
stimulating, including, for example, arts-based interventions,
reminiscence work and so on, but we have adopted an agreed
definition that underpins Cochrane reviews of other cognition-
based interventions in dementia care, including those relating
to cognitive training, cognitive rehabilitation and reminiscence
therapy. Although clear in principle, the distinction between
cognitive stimulation, with its general, wide-ranging approach
and cognitive training, with its specific, domain-based cognitive
exercises, can be difficult to make in practice, with some studies
providing limited details of their intervention. With an evident
trend towards multi-component interventions, recognising the
broad range of relevant activities, we have included studies with
other intervention components as long as more than half the
intervention time was clearly engaged in cognitive stimulation.

The review can be considered broadly applicable to people with
mild or moderate degrees of dementia. Although we could not
analyse results separately for individuals with mild as compared
with individuals with moderate dementia, it was possible to
conduct an analysis of overall cognition based on the average
severity of impairment reported for study participants, offering
some indication of the effects at different (average) levels of
dementia impairment. Cognitive stimulation interventions are
unlikely to be appropriate for people living with advanced or severe
dementia. Although this review has included one study where
the participants were diagnosed as having Lewy body dementia
and Parkinson's disease dementia, and another where all the
participants had an intellectual disability as well as dementia, it
has not been possible to examine the effects specifically on these
or on other subtypes of dementia. More work may be needed
to define if there are people with dementia, or subgroups, who
are more or less likely to benefit from a cognitive stimulation
intervention. The combined effects of cognitive stimulation and
acetylcholinesterase inhibitors (AChEls), commonly prescribed for
people with Alzheimer's disease, have been of some interest
(e.g. Orrell 2014). Given that AChEIs are typically 'treatment-as-
usual' for people with an Alzheimer's diagnosis, it would not be
considered ethical to include in trials a control group where such

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 40
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

medication was withheld. Separating effects of subtype (most
commonly Alzheimer's and vascular dementia) then becomes
confounded with medication effects. Given that the average age of
participants across the review was 80 years, it is highly likely that
neurodegenerative and vascular changes are co-occurring in the
majority of participants, and so the distinction may be of limited
pragmatic utility. Although some studies included participants
as young as 54 years, none of the studies included focused
specifically on younger people with dementia, or on subtypes
of dementia more common in younger people (such as fronto-
temporal dementia).

In relation to outcomes, whilst all included studies reported
measures of cognitive function (as an inclusion criterion), only
around half the studies reported measures of quality of life or
evaluated changes in participants' mood or in aspects of day-to-
day functioning. Less than a quarter reported on communication
and social interaction. There is a risk that the evident emphasis
on cognitive outcomes may have limited the potential to identify
with certainty effects in other domains that arguably have at least
as great, if not greater, impact on the experience of living with
dementia.

We did not identify any reports of adverse events for study
participants related to the intervention, but across the studies there
has been an absence of evidence in this respect. Attrition was
due to expected reasons in studies of this nature: illness, death,
transfer to another facility and occasional refusal to complete
follow-up assessments. The main, influential critiques identifying
negative, depersonalising effects of some implementations of
Reality Orientation were based on qualitative and observational
reports (e.g. Dietch 1989), and so the systematic review of
qualitative studies reported by Gibbor 2020a may be informative in
this respect. Ten qualitative studies of cognitive stimulation were
reviewed and analysed thematically; the only potentially negative
aspect was that people with dementia and carers could 'sometimes
experience activities as ‘childish’ or 'too easy". Given the range of

impairment of potential recipients of cognitive stimulation, these
findings suggest that those providing the intervention need skills
in achieving the appropriate level of difficulty and challenge for
their specific group of participants. There is no indication from
the current review of the amount or type of training required to
deliver cognitive stimulation, with the included studies utilising
therapists with a variety of backgrounds, experience and training.
They included volunteers, family caregivers, speech and language
therapists, occupational therapists, nurses, care workers and
research staff. There appears to be broad agreement that whilst
some training is needed, a professional qualification is not a
prerequisite for delivery of cognitive stimulation.

We have undertaken a number of subgroup analyses, allowing
some exploration of the high levels of inconsistency between
studies, especially for cognitive outcomes. However, some caution
is needed in interpretation of these exploratory findings. For
example, whilst we may conclude that studies offering, say, group
cognitive stimulation three times a week show higher effect sizes
on a specific outcome than studies offering cognitive stimulation
once perweek, itisimportant to remember that these are not direct
head-to-head comparisons, and may arise from a number of other
differences between studies.

Finally, consideration should be given to the possibility of
publication bias in this domain. By reviewing only the studies on
cognitive stimulation that have been published in peer-reviewed
journals, it must be acknowledged that these could represent a
biased sample of the studies undertaken worldwide on this topic.
In many fields of endeavour, trials that are not successful (in that
they do not produce the expected positive findings) are less likely
to be published. This may be especially the case with smaller trials.
The welcome trend to preregistration of trials, and the publication
of trial protocols, makes this less likely to occur in the future in
relation to larger, well-funded trials. Funnel plots of the cognitive
outcome (Figure 14) appear reasonably symmetrical, suggesting
that publication bias is not a major issue in this case.
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Figure 14. Funnel plot of comparison: 1 Cognitive stimulation versus no cognitive stimulation: post-treatment,
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Quality of the evidence

The quality of the included studies has improved from previous
versions of this review, with 43% of studies (16/37) having at least
six of the seven risk of bias items rated as 'low risk' and only
4% of risk of bias items rated as 'high risk'. There remains room
for improvement, certainly in terms of reporting, and possibly in
methodology, in that just over a quarter (28%) of risk of bias
items were rated as 'unclear'. By design, risk of bias ratings with
respect to selection bias were all rated as 'low risk' or 'unclear
risk!, in that only randomised controlled trials were included.
However, in a third of studies, including some carried out more
recently, details were sketchy regarding the procedure for random
sequence generation and, in two-thirds of studies, the procedures
for ensuring randomisation was carried out independently from
researchers conducting evaluations were unclear. Attrition bias
accounted for the highest number of 'high risk' ratings (in 4 studies),
mainly due to reporting of 'per protocol' rather than 'intention-
to-treat' analyses. Arrangements for training and supervision of
those delivering the intervention were unclear in 43% of the studies
although, encouragingly, over three-quarters reported use of some
form of treatment manual or clear structure for their intervention.
However, there appear to be few if any attempts to evaluate the
extent to which the intervention as delivered followed the manual
or protocol.

Although there were a few examples of large-scale, multicentre
trials, with oversight and randomisation carried out by an

independent clinical trials unit (e.g. Orgeta 2015; Orrell 2014), these
are the exception rather than the rule, and the median sample size
of 56 for included studies since the previous version of this review
(i.e. post-2012) is only a little larger than the median of 50 for studies
prior to this time.

The need for assessors to be blind to treatment allocation is
widely recognised and attempted in almost all studies for outcomes
such as cognition and self-reports of quality of life and mood,
by these being assessed or recorded in interviews by researchers
not involved at all in the intervention. Ratings by staff or family
caregivers of functional abilities and behaviour that challenges or
of proxy-rated quality of life are less readily blinded, depending
on the role of the staff member or family member in either
assisting the person with dementia in attending intervention
sessions, or in the actual delivery of the intervention (as in most
of the individual cognitive stimulation studies). Maintaining staff
blinding to treatment allocation is more challenging than for an
assessor who only visits the facility to carry out the assessments.
Accordingly, findings for these domains may be more likely to be
subject to bias in this respect.

In addition, other issues may arise with staff ratings. In a care home
or hospital context, it is well known that achieving consistent staff
ratings in research studies such as these is a major challenge. It
can often be impossible to have the same staff member rate the
person at each time point due to staff turnover and sickness. There
can be a 'drift' in ratings over time, even with the same rater. The

Cognitive stimulation to improve cognitive functioning in people with dementia (Review)

42

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



Trusted evidence.
Informed decisions.
Better health.

= 3 Cochrane
st g Library

Cochrane Database of Systematic Reviews

observation period and opportunities for observation may vary
over time. Assuring the quality of these ratings is essential if they
are to be relied upon as useful outcome measures.

More attention may need to be given in future studies to
demonstrating the extent to which the cognitive stimulation
is delivered as planned. Well-developed treatment manuals, as
used in the majority of studies now, will help with developing
approaches to assuring the replicability of the intervention and
adherence to its key principles. Assessment of fidelity to the
treatment was not evident across the studies.

As was pointed out previously, the results of this updated review
show a much greater level of inconsistency between studies than
the previous review. Whilst the number of studies has more
than doubled, our certainty in the evidence base has reduced in
some respects, reflecting greater diversity in intervention modality,
intervention methods, frequency and duration of the intervention
and level of dementia severity. Examining the results for specific
subgroups was only possible for cognition, but inconsistency was
not fully attributable to any specific dimension of difference,
suggesting there are other differences between studies that we
have not been able to account for in this review, or that there is
some interaction between these dimensions which could not be
examined here.

Potential biases in the review process

We decided not to include in our risk of bias assessment for each
study any judgement regarding the extent to which participants and
interventionists had been blinded to group allocation. We consider
that people with dementia and therapists cannot realistically be
participating in a psychosocial intervention of this nature without
awareness of the intervention being received. However, some
commentators argue that an active placebo control is nonetheless
needed, to ensure that any effects noted are not attributable
to nonspecific effects such as meeting as a group, socialising,
increased attention and so on or to motivational effects arising
from not being allocated to the intervention group. For example,
Huntley 2015 concluded that, in order to match the rigour of
pharmacotherapy trials, "there is a need for theoretically based,
well designed, blinded and adequate active control interventions,
rather than relying on non-active 'treatment-as-usual' controls,
which in themselves may differ widely from each other."

There are several issues to consider here. Firstly, it is suggested
'treatment-as-usual' may differ greatly, presumably between
studies and for participants within studies. Within a study, random
allocation and ensuring all other aspects of treatment and care
remain the same for those receiving cognitive stimulation should
allow results to be interpreted as the additional, incremental
effect of cognitive stimulation. 'Treatment-as-usual' will inevitably
differ greatly between studies, in relation to availability of
services, resources, societal attitudes and policies. In comparison
with pharmacotherapy, the implementation of psychosocial
approaches is much more influenced by contextual and cultural
aspects, and so results from different countries and contexts - as
evident in this review - add greatly to an understanding of the
effects of a specific intervention.

Secondly, Huntley 2015 suggested that 'active controls' are needed
to account for nonspecific effects, although they recognise that
a psychosocial equivalent of a placebo pill is difficult to achieve.

Particularly for a rather general intervention such as cognitive
stimulation is designed to be, a plausible active control group
may well inadvertently include potential therapeutic 'ingredients’.
An alternative view (Woods 2014) considered nonspecific effects
an integral component of the overall intervention package, with
a pragmatic randomised controlled trial focusing on what the
intervention adds to usual treatment, rather than attempting to
fractionate the contributions to efficacy of the various components.
At a later stage, comparing different interventions of proven
efficacy may be appropriate, but this is not the focus of the current
review.

The great majority of the studies included in this review have
included a 'treatment-as-usual' or 'waiting-list control' group (31 of
the 37 studies) and one further study offered physical rehabilitation
sessions to both groups (Baldelli 2002), in effect offering an
augmented 'treatment-as-usual'. The remaining five studies offered
a loosely structured 'active control' (watching TV, reading, social
activities). Comparing the two types of control groups did not
provide any support for the argument that the use of 'treatment-as-
usual' controls overestimates the effects of cognitive stimulation.
Three studies also reported comparisons with potentially effective
comparison interventions but, for two of these, extractable data at
post-treatment were not available and the third had a small sample
size, and so we did not consider it appropriate to revisit the protocol
and add consideration of such comparisons to this review.

A further area of potential bias arising from the review process is
evident in that several members of the review team (BW, MO, AS,
HR, EA) had been actively involved in one or more of the trials
included in the review. In view of this, the remaining members of
the review team carried out decisions regarding the inclusion of
such studies, risk of bias judgements and data extraction.

Agreements and disagreements with other studies or
reviews

We have identified seven relevant systematic reviews that have
been published since the previous version of this review (Cafferata
2021; Chan 2020; Chen 2019; Huntley 2015; Kim 2017; Lobbia 2019;
Watt 2021).

Four had a specific focus on cognitive stimulation; the others
(Huntley 2015; Chan 2020; Watt 2021) included cognitive
stimulation alongside other cognitive interventions or other non-
pharmacological therapies, but reported results specifically for
cognitive stimulation. Two of these broader reviews focused on
outcomes relating to mood (Chan 2020; Watt 2021), whilst Huntley
2015 reported only on cognitive outcomes.

The number of studies included ranges greatly from 5 to 44,
reflecting differences in inclusion criteria. Chen 2019 (5 studies,
315 participants) included only studies where participants had
a diagnosis of Alzheimer's disease. Cafferata 2021 (44 studies,
2444 participants) and Huntley 2015 (21 studies, 1199 participants)
had a broad definition of cognitive stimulation, including studies
that are reviewed in the Cochrane review of reminiscence therapy
(Woods 2018b). Lobbia 2019 included 12 studies that had used
the treatment protocol developed by Spector 2006, and did
not undertake a meta-analysis. Chan 2020 (14 studies, 1144
participants) included studies where participants met criteria for
MCI and also had a broad definition of cognitive stimulation,
including reminiscence interventions but, like Watt 2021 (13
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studies, 805 participants), included fewer studies, as only those
reporting mood outcomes were eligible. Kim 2017 (14 studies, 731
participants) drew most closely on the previous version of this
review (Woods 2012), but predated a number of recent studies
included in the current review.

From the five reviews reporting on cognitive outcomes, there is
consensus that cognitive stimulation is associated with improved
cognition compared with controls, with reviews reporting what
they describe asa 'medium’ or 'moderate’ effect sizes. For example,
Cafferata 2021 reported an overall effect size (Hedge's g) of 0.49
(95% ClI 0.35 to 0.63). Several reviews cited mean improvements
on specific cognitive measures from their meta-analyses. For the
MMSE, the improvement ranged from 1.10 points (Chen 2019: 95%
Cl 0.62 to 1.58), to 1.78 points (Huntley 2015 versus non-active
controls: 95% Cl 1.23 to 2.33), with results from Kim 2017 (1.41
points, 95% Cl 0.98 to 1.84) and Huntley 2015 (in comparison with
active control groups: 1.45 points, 95% Cl -0.11 to 3.02) falling
in between. These results are broadly consistent with (although
slightly lower than) our finding for cognitive stimulation overall of
a mean difference of 1.99 points (95% Cl 1.24 to 2.74). For the ADAS-
Cog, animprovement of 2.41 points was reported by Cafferata 2021,
reduced from 3.50 points after removing a positive outlier (Requena
2006). The other reviews reported slightly lower improvements on
the ADAS-Cog ranging from 2.21 points (Kim 2017: 95% Cl 0.93 to
3.49) to 1.92 points (Huntley 2015: 95% Cl 0.40 to 3.43). Whilst these
are allslightly lower than the estimate of 2.42 points (95% CI 1.21 to
3.63) from this review, they all fall within what we would consider
to be the range of questionable clinical relevance.

The reviews provided mixed evidence in relation to mood, with
Kim 2017 finding no benefit and Lobbia 2019 only weak evidence
of an improvement, whereas Cafferata 2021 found strong evidence
for an effect of cognitive stimulation on mood (Hedge's g = 0.46,
95% C10.15 to 0.78). The two reviews focusing specifically on mood
showed positive effects, reporting effect sizes (standard mean
differences) of 0.61 (Chan 2020: 95% CI 0.15 to 1.08) and 0.67 (Watt
2021:95% CI 0.33 to 1.02). This lack of agreement between reviews
is partially reflected in the current review, where the improvements
on both self-report and staff/interviewer-rated measures are slight
and, in the latter case, inconsistent.

Only three of the reviews examined the evidence on quality of life,
with Lobbia 2019 reporting 'moderate’ evidence of an effect and
Kim 2017 citing an improvement on the QoL-AD of 2.05 points (95%
C10.72,3.38).In contrast, Cafferata 2021 reported no effect (Hedge's
g = 0.16, 95% CI -0.16 to 0.48), but this is seen as an ambiguous
finding, with heterogeneity between studies. Heterogeneity was
also a feature of the current review findings on quality of life
although, overall, a slight benefit was noted (SMD 0.25, 95% CI 0.07,
0.42; 12 =60%; moderate-quality evidence), consistent with the Kim
2017 review.

The same thee reviews reported on the effects on activities of daily
living. For this domain, Kim 2017 and Lobbia 2019 did not find any
evidence of an effect, whereas Cafferata 2021 identified a 'small'
significant benefit (Hedge's g =0.17, 95% CI 0.02 to 0.32), although
the evidence was again seen as ambiguousin this case. The findings
of the current review showed a slight effect both on basic daily
living tasks, and on higher level instrumental ADLs, consistent with
the findings of Cafferata 2021.

Finally, three reviews reported on outcomes relating to behaviour
that challenges. Here, Kim 2017 and Cafferata 2021 reported no
effect (although again for Cafferata 2021 this was an ambiguous
finding), whereas Chen 2019, only looking at studies including
people with Alzheimer's disease, reported a 2.14 point benefit on
the NPI (95% ClI 1.30 to 2.98 points). The current review showed a
probable slight effect, with a substantial degree of inconsistency
between studies (SMD 0.18, 95% CI -0.01, 0.38, 12 =62%, moderate-
quality evidence).

In summary, despite differences between reviews in study selection
criteria and methods of analysis, there is emerging consensus that
cognitive stimulation leads to improved cognition in people with
dementia, with clinical relevance more likely to be apparent when
the MMSE is used as an outcome measure, and with more doubtful
clinical relevance when the ADAS-Cog is the outcome measure.
The results for other outcomes are less clear-cut, with findings
varying between reviews for mood, quality of life, activities of daily
living and behaviour that challenges. Differences in measurement
of outcomes and in study selection may contribute to these
differences, with heterogeneity between studies evident in most
domains.

Few moderating factors have been identified by the other reviews.
A longer duration of cognitive stimulation was identified by
Chen 2019 as having greater benefits in terms of MMSE scores
and (tentatively) by Cafferata 2021 in terms of depression. Watt
2021 suggested that a combination of cognitive stimulation with
acetylcholinesterase inhibitors was more effective in reducing
depressed mood in people with dementia without major
depression than some anti-depressants. Cafferata 2021 looked at
subtypes of cognitive stimulation and found that, where Reality
Orientation (RO) methods predominated, there was a greater effect
on cognition than with other forms of cognitive stimulation. This
finding may be in part due to a number of the RO studies having
been carried out some years ago, with relatively small sample sizes -
we have excluded several of those included by Cafferata 2021 in this
category from the current version of this review, due to uncertainty
regarding diagnostic criteria (e.g. Baines 1987; Ferrario 1991; Wallis
1983; Woods 1979). The only review to include modality (individual
versus group) as a potential moderating variable was Huntley 2015,
but this analysis was carried out on the whole range of cognitive
interventions and not cognitive stimulation specifically, and did not
identify an effect, as was the case in the current review.

AUTHORS' CONCLUSIONS

Implications for practice

This updated review adds to the evidence base for the effectiveness
of cognitive stimulation for people with mild to moderate
dementia in relation to cognitive function. Small benefits have
been consistently demonstrated, reported in multiple trials on
commonly used brief measures of cognitive function; adverse
effects have not been reported. This is perhaps the most consistent
finding in the literature on psychosocial interventions with people
with dementia. The 37 studies included here come from 17 different
countries, across five continents and a variety of contexts; from
hospital, care home, nursing home, day-centre and outpatient
settings; and administered in groups by staff or volunteers,
or individually by family caregivers. They provide evidence of
moderate quality that cognitive stimulation is associated with
improved scores on cognitive tests, although there is substantial
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inconsistency between studies. Exploratory subgroup analyses
suggest that the frequency of group sessions and the severity
of the person's initial cognitive impairment may influence the
extent of cognitive benefits, and whether they are large enough
to have an impact on the person's day-to-day life. Those studies
offering two or more group sessions a week and those studies
including people with, on average, a mild degree of dementia
appeared to show the clearest benefits to cognition. In contrast
to our Cochrane review of reminiscence therapy (Woods 2018a),
care home studies did not show greater benefits to cognition than
community studies. We cannot be certain whether the cognitive
changes evident immediately after the intervention period are
maintained in the following six to 12 weeks, but there may be a
slight benefit eight to 12 months later.

We are generally less certain regarding the effects of cognitive
stimulation on other important outcomes, such as the quality of
life and mood of the person with dementia, with around half the
studies having looked at these aspects. We conclude that slight
improvements in quality of life, mood, activities of daily living
and behaviour that challenges may be associated with cognitive
stimulation, an important addition to any cognitive benefits.
From a smaller number of studies, we have identified a clinically
relevant improvement in communication and social interaction
from studies of group cognitive stimulation.

Individual cognitive stimulation has become a research focus
in recent years. Studies were diverse, with differences between
studies in the participant population, the person delivering the
intervention and the medium of delivery. We have not found
evidence that the results are different from those obtained with
group cognitive stimulation, but the small number of studies to
date and their diversity, means that conclusions regarding the
benefits of individual cognitive stimulation specifically would be
premature.

The findings of this review are consistent with the reviews
underpinning the recommendations from NICE-SCIE 2006 and
NICE 2018 that group cognitive stimulation therapy should
be offered to people living with mild to moderate dementia.
The availability of treatment manuals setting out the cognitive
stimulation approaches reviewed here, makes this intervention
highly accessible to health and social care professionals, care
workers and family caregiversThe World Alzheimer's Report
makes a similar recommendation (Prince 2011). From a health
economics viewpoint, Knapp 2022 provided data to suggest that
offering cognitive stimulation groups to all those developing
mild-to-moderate dementia is cost-effective and affordable, with
maintenance cognitive stimulation sessions adding to the health-
related quality of life of people with dementia, but at greater cost.

Implications for research

There are a number of areas, relating to both theory and practice,
where further research is required. Now that its effects on cognition
are well established, the theoretical basis of cognitive stimulation
and the mechanisms by which change occurs would benefit from
fuller investigation. This would involve studying cognitive changes
both in relationship to neural processes and pathways and their
linkage, if any, with outcomes such as mood, quality of life, day-to-
day function and behaviour.

Research to explore further the differences that have emerged
between subgroups of studies in this review would also be helpful.
Direct, within-study comparisons of different intensities of group
sessions and within-study analyses of the effects of dementia
severity on outcomes would be informative, for example. Further
research on individual cognitive stimulation is warranted, to
explore more fully the benefits for people with dementia and
carers, and to identify how to address the difficulties seen in
some studies (e.g. Orgeta 2015) in achieving the planned level
of engagement. Different modes of delivery, including digital
and remote applications, for both individuals and groups require
further research.

Little is known about the longer-term effects of cognitive
stimulation, or how best to maintain any short-term improvements.
Relatively few of the included studies reported a follow-up
assessment some time after the end of the intervention, and
few had an intervention period greater than six months. One
study (Requena 2006) is exceptional in having a two-year
intervention period, but the promising results from this study
require replication. Although we were able to include a six-month
once-weekly maintenance cognitive stimulation group study in our
analyses (Orrell 2014), further work on the benefits of lower-level
input following a period of more intensive cognitive stimulation is
indicated.

Where studies have indicated the subtype dementia diagnosis of
their participants, this has typically been Alzheimer's, vascular
dementia, or a mixture of both. The inclusion in this review of
single studies focusing on participants with Parkinson's disease
dementia/Lewy body dementia and on dementia in adults with
intellectual disability indicates that more research is required in
relation to the effectiveness of cognitive stimulation with other
dementia subtypes.

We have noted an increase in multi-component interventions,
where cognitive stimulation forms one part of the overall
intervention package. Here we have included studies where
cognitive stimulation comprises at least half the intervention time.
Whilst all studies met our definition of 'cognitive stimulation’,
there are doubtless differences between studies in the procedures,
principles and activities followed. For example, some haveincluded
elements that might also feature in cognitive training approaches.
Even where the same manual is used, there may be differences in
approach and differences in fidelity to the manual that we have not
been able to take account of in this review. It would be helpful to
explore furtherin depth the content of the sessions and the additive
and interactive benefits of different components such as physical
exercise or more specific cognitive exercises.

In taking forward these areas of research, it is important that
the wide range of outcome domains included in this review are
incorporated in evaluations. As well as any effects on cognitive
function, we need to understand changes in outcomes of particular
significance to people with dementia and their supporters,
which to date have been evaluated in much smaller numbers
of studies. Further improvements in the quality of research,
including adequate sample sizes, clear reporting of randomisation
procedures and of attrition would also assist in developing the
evidence base. A range of research designs may be considered.
Qualitative studies have already been informative regarding
potential mechanisms for change, and observational studies may
assist in identifying components of cognitive stimulation that are
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more or less engaging or help identify who benefits most from the
intervention.

With the benefits of cognitive stimulation now well established, it
is likely that it may be used more often in the future in comparative
studies, where the challenge is for alternative interventions to
provide equal or greater benefits. Whilst this would be of some
interest, it will be important to recognise that interventions may
benefit people living with dementia differently, and so the question
should also be asked 'what works for whom?', rather than assuming
that any intervention can have universal benefits.
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* Indicates the major publication for the study

Study characteristics

Methods RCT

Participants N =40 (23F/17M)

Confirmed clinical diagnosis of mild or moderate dementia in adults (aged 40 and over) with premorbid
mild or moderate intellectual disability

Age 60.4 (SD 8.2)

Most (72.5%) living in supported housing/residential care

45% receiving anti-dementia medication

Interventions
mainder are relatives or friends)

Individual cognitive stimulation delivered by carers (N = 20) (most carers (82.5%) were paid carers; re-

Waiting-list controls receiving usual treatment (N = 20)

Outcomes Cognition: Cambridge Cognitive Examination for Older Adults with Down Syndrome (CAM-COG-DS);
Modified Memory for
Objects tests from Neuropsychological Assessment of Dementia in Intellectual Disabilities Battery; Cog-
nitive Scale for Down Syndrome (CSDS) (proxy-completed)
Quality of life: QoL-AD (proxy-completed)
ADL: Alzheimer’s Dementia Cooperative Study-Activities of Daily Living Inventory (ADCS-ADL)
Caregiver outcomes: Care Giving Burden Scale; Sense of Competence in Dementia Care Staff Scale
(SCIDS); Hospital Anxiety and Depression Scale (HADS)

Notes Recommended 30 minutes, twice a week, for 20 weeks

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "The randomisation process was performed centrally using a web-based sys-

tion (selection bias) tem".
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Allocation concealment Low risk Randomisation carried out by external administrator and unblinded re-
(selection bias) searcher informed participants of allocation.
Blinding of outcome as- Low risk Blinded evaluator

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Low attrition at end-point and intention-to-treat analyses reported
(attrition bias)
All outcomes

Selective reporting (re- Low risk All outcomes cited in protocol paper appeared to be reported.
porting bias)

Other bias - training and Low risk One-to-one training and ongoing support provided to carers implementing the
supervision intervention

Other bias - treatment Low risk Used adapted version of iCST Manual (Yates 2014)

manual

Alvares-Pereira 2021

Study characteristics

Methods RCT

Participants N =105 (91F/14M)
Met the DSM-5 criteria for neurocognitive disorder (dementia) (no information regarding medication)
Age 83.6 (SD 7.6; range 59-98)
Eight centres participated (2 day-centres, 2 nursing homes, 2 psychogeriatric centres, 1 hospital, 1 re-
habilitation centre)

Interventions Cogpnitive stimulation group sessions (N =55)
Treatment-as-usual (N = 50)

Outcomes Cognition: ADAS-Cog;
Clinical Dementia Rating (CDR)
Cognitive Reserve Questionnaire
Quality of life: QoL-AD (self-report & proxy scores combined in paper - separate scores provided by au-
thors)
Communication: Holden Communication Scale
Mood: Cornell Scale for Depression in Dementia (CSDD); RAID (Rating of Anxiety in Dementia)
Behaviour: Behaviour Rating Scale (CAPE)

Notes 45 minutes, twice a week, for 7 weeks

Risk of bias
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Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Randomisation process performed centrally using a web-based system

tion (selection bias)

Allocation concealment Low risk Randomisation carried out by external administrator; participants informed of

(selection bias)

group allocation by an unblinded researcher

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk QOutcome assessors blinded

Incomplete outcome data
(attrition bias)
All outcomes

Low risk No attrition in intervention group - reasons given for larger dropout in control
group

Selective reporting (re-
porting bias)

Low risk All outcomes cited in Methods section were reported.

Other bias - training and
supervision

Low risk Facilitators trained by researchers who had trained at International CST centre

Other bias - treatment
manual

Low risk Used Portugese adaptation of CST Manual (Spector 2006)

Baldelli 1993

Study characteristics

Methods

RCT

Participants

N =23 (23F/0M)

Alzheimer’s (SDAT)

Mean MMSE 20.6 (SD 4.9)

Mean age 84.5 (SD 6.4; range 75-94)

All resident in institution

Interventions

RO group sessions (N = 13)

Treatment-as-usual (N = 10)

Outcomes Cognition: MMSE; Berg Orientation Scale
Mood: GDS-30
ADL: Stewart ADL scale
Notes 60 minutes, 3 times a week for 3 months; 3-month follow-up data on cognitive measures
Risk of bias
Bias Authors' judgement  Support for judgement
Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 61

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Baldelli 1993 (continued)

Random sequence genera-  Unclear risk Stated by email that their trials were randomised (with no detail of the meth-
tion (selection bias) ods used)

Allocation concealment Unclear risk Stated by email that their trials were randomised (with no detail of the meth-
(selection bias) ods used)

Blinding of outcome as- Unclear risk No details of who assessors were

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Zero attrition at 3-month post-treatment assessment; no attrition reported at
(attrition bias) follow-up 3 months later
All outcomes

Selective reporting (re- Low risk Scores for all measures reported
porting bias)

Other bias - training and Unclear risk No details of who carried out the groups
supervision
Other bias - treatment Unclear risk Described as 'formal ROT'
manual
Baldelli 2002
Study characteristics
Methods RCT
Participants N =87 (61F/26M)

'Degenerative senile dementia of the Alzheimer’s type (SDAT)' (N = 46) and “vascular multi-infarct de-
mentia” (N =41)

Mean MMSE 20.7 (SD 3.0)

Mean age 80.0 (range 65-97)

Resident in subacute care nursing home
All had at least elementary schooling.

"All had comorbid conditions consisting of vascular accidents with acute motor deficits of recent on-
set".

Interventions RO + physical therapy programme (N =71)

Physical therapy programme only (N = 16)

Outcomes Cognition: MMSE

Mood: Geriatric Depression Scale (GDS-30)

ADL: Barthel
Notes 60 minutes, 5 days per week for one month
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Baldelli 2002 (continued)
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Stated by email that their trials were randomised (with no detail of the meth-
tion (selection bias) ods used)
Allocation concealment Unclear risk Stated by email that their trials were randomised (with no detail of the meth-
(selection bias) ods used)
Blinding of outcome as- Unclear risk No details of assessors given
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Zero attrition reported
(attrition bias)
All outcomes
Selective reporting (re- Low risk Scores for all measures reported
porting bias)
Other bias - training and Unclear risk No information given on therapists
supervision
Other bias - treatment Unclear risk No information given - 'ROT sessions'
manual
Bottino 2005
Study characteristics
Methods RCT

Participants

N = 13 (9F/4M)

'Mildly impaired probable Alzheimer’s diagnosis'

All participants taking rivastigmine 6-12 mg/day for 2 months
Mean MMSE 22.3 (SD 3.6; range 16-28)

Age 73.7 (range 62-83)

Outpatients

Interventions

'cognitive rehabilitation' plus rivastigmine; carers attended a support group at same time (N = 6)

Treatment-as-usual: rivastigmine plus 30 minute monthly consultation with doctor in relation to med-
ication (N=7)

Outcomes

Participants:
Cognition: MMSE; ADAS-Cog, plus battery of neuropsychological tests
ADL (rated by carer)

Carers' mood: Hamilton Anxiety and Montgomery-Asberg Depression Rating Scales

Cognitive stimulation to improve cognitive functioning in people with dementia (Review)
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Bottino 2005 (Continued)

Notes 90 minutes, once a week, for 5 months

Risk of bias

Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomised blocks design

tion (selection bias)

Allocation concealment Low risk Random allocation to either group by telephone made by an assessor blind to
(selection bias) the patient group

Blinding of outcome as- Low risk Assessment made by assessors blinded to group allocation

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Zero attrition reported

(attrition bias)
All outcomes

Selective reporting (re- Low risk Scores for all measures reported
porting bias)

Other bias - training and Unclear risk No information provided on therapists
supervision
Other bias - treatment Unclear risk Some detail given of 'cognitive rehabilitation training sessions', meeting crite-
manual ria for cognitive stimulation, but no mention of manual or protocol
Breuil 1994
Study characteristics
Methods RCT
Participants N =61 (37F/24M)

Diagnosis of dementia (DSM-I1I) (90% have Alzheimer's disease)
Age 77.1 (range 61-93)
Mean MMSE 21.5 (range 9-29)

Outpatients

Interventions Cogpnitive stimulation (N =29)

Treatment-as-usual (N =27)

Outcomes Cognition: MMSE, CERAD

ADL: ECA scale rated by family members

Notes 60 minutes, 2 times a week, for 5 weeks
Risk of bias
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Breuil 1994 (continued)

Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Described as randomised, but no details of randomisation reported
tion (selection bias)
Allocation concealment Unclear risk No details of randomisation reported
(selection bias)
Blinding of outcome as- Low risk Cognitive assessments made by an assessor blind to group allocation; ADL as-
sessment (detection bias) sessment open
All outcomes
Incomplete outcome data  Unclear risk Five patients excluded as did not attend all training and evaluation sessions (3
(attrition bias) from treatment group, 2 from controls) - reasons for non-attendance not pro-
All outcomes vided
Selective reporting (re- Unclear risk Data on all measures reported, except for several scales which were deemed
porting bias) unsuitable due to ceiling effects
Other bias - training and Unclear risk Two therapists - psychologist and physician - training in cognitive stimulation
supervision techniques not specified
Other bias - treatment Unclear risk Described as a 'cognitive stimulation programme' and some examples given,
manual but no information regarding a manual or protocol
Buschert 2011
Study characteristics
Methods RCT
Participants N=39

24 amnestic MCI; 15 mild Alzheimer's disease (only data on Alzheimer's patients reported in this review)

8F/TM

Mean MMSE 24.9 (SD 1.6; range 22-27)

All on stable doses of AChEls or memantine

Age 75.9 (SD 8.1)

Outpatients

Interventions

Multi-component cognitive group intervention - for AD group (N = 8) emphasis on cognitive stimulation
(for MCI group more emphasis on cognitive training); Control group (N = 7) had pencil and paper exer-
cises for self-study and monthly meetings.

Outcomes Cognition: MMSE; ADAS-Cog, Trail Making Test, RBANS story memory & recall
Quality of life: QoL-AD
Mood: Montgomery Asberg Depression Rating Scale

Notes 2 hours, once a week for 6 months (20 sessions)

Risk of bias
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Buschert 2011 (continued)

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Blocked randomisation procedure; participants pooled in pairs with respect to
tion (selection bias) age, gender, education and ApoE genotype, then randomly assigned pairs to
intervention or control using a computerised random number generator
Allocation concealment Low risk Blocked randomisation procedure - "a study-independent person then ran-
(selection bias) domly assigned pairs to the intervention or control arm".
Blinding of outcome as- Low risk Assessors blind to group allocation
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Zero attrition in AD group
(attrition bias)
All outcomes
Selective reporting (re- Low risk Data on all measures reported
porting bias)
Other bias - training and Unclear risk No information provided regarding training or supervision of the group leader,
supervision who remained constant throughout (first author)
Other bias - treatment Low risk "Manual with reproducible detailed protocols" developed before start of pro-
manual gramme
Capotosto 2017
Study characteristics
Methods RCT

Participants

N =39 (27F/12M)

Mild/moderate dementia (Alzheimer's, vascular or mixed); MMSE > 13; Clinical Dementia Rating (CDR) 1

or2

Not receiving AChEI medication

Mean MMSE 18.2 (SD 3.4)

Age 87.4 (SD 5.4)

Two residential homes for older people

Interventions

Cognitive stimulation groups (N = 20)

'Active control' (Reading, discussions, creative activities) (N = 19)

Outcomes

Cognition: MMSE; ADAS-Cog; Digit Span backwards

Communication: Narrative Language test

Quality of Life: QoL-AD

Mood: Cornell Scale for Depression in Dementia (CSDD); De Jong social and emotional loneliness scale

Behaviour Problems: NPI
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Capotosto 2017 (Continued)

ADL/IADL: Disability Assessment for Dementia (DAD)

Notes 45 minutes, twice a week, for 7 weeks

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Very little detail given regarding randomisation except that random allocation
tion (selection bias) took place

Allocation concealment Unclear risk No information given regarding who carried out randomisation

(selection bias)

Blinding of outcome as- Low risk Stated as 'single-blind". Not clear whether care home staff rating NPl and DAD
sessment (detection bias) would have been blind to treatment allocation
All outcomes

Incomplete outcome data  Unclear risk No information given regarding attrition after beginning of treatment; 5/44
(attrition bias) had dropped out by that point (?pre-randomisation).

All outcomes

Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.

porting bias)

Other bias - training and Low risk "Two trained operators acted as facilitators".
supervision
Other bias - treatment Low risk Adapted for Italy from Spector 2006 manual
manual
Carbone 2021
Study characteristics
Methods RCT
Participants N =225 (149F/76M)

'Major neurocognitive disorder' DSM-V mild-to-moderate range (no information regarding medication)
Mean MMSE 20.1 (SD 4.0)
Age 83.6 (SD 8.1; range 50-99)

16 residential homes and day-centres

Interventions Cognitive stimulation groups (N = 123)

Usual treatment group sessions (N = 102)

Outcomes Cognition: ADAS-Cog; MMSE
Language: Narrative Language Test
Quality of life: QoL-AD (self-report)

Mood: Cornell Scale for Depression in Dementia

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 67
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Carbone 2021 (continued)

ADL: Disability Assessment for Dementia (DAD)

Behaviour problems: NPI

Notes 45 minutes, twice a week, for 7 weeks; 3-month follow-up

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "Covariate adaptive randomization was used at each participating centre".
tion (selection bias)

Allocation concealment Unclear risk No information provided as to who carried out the randomisation or the

(selection bias)

process used for concealment of allocation

Blinding of outcome as-
sessment (detection bias)
All outcomes

Low risk "Conducted by trained psychologists who did not participate in the treatment
program, and they had no information on participants’ group allocation".

Incomplete outcome data
(attrition bias)
All outcomes

Low risk Low attrition at post-treatment; reasons given for those dropping out; data
sought for all participants irrespective of compliance

Selective reporting (re- Low risk All outcomes reported
porting bias)
Other bias - training and Low risk One-day training for at least one facilitator of each group, plus experience of

supervision

dementia care and group facilitation skills

Other bias - treatment Low risk Italian version of 'Making a difference' manual used (Spector 2006)
manual
Chapman 2004
Study characteristics
Methods RCT

Participants

N = 54 (29F/25M)

Probable AD, on stable dose of donepezil for at least 3 months
Mean MMSE 20.87 (SD 3.55, range 12-28)

Age 76.4 (SD 7.9; range 54-91)

Living at home initially

Interventions

Cognitive stimulation + donepezil

Donepezil only

Outcomes Cognition: MMSE; ADAS-Cog
ADL: Texas Functional Living Scale
Behavioural problems: NPI - Irritability and Apathy
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Chapman 2004 (continued)

Quality of Life: QoL-AD

Global functioning: CBIC

Verbalisation: Composite discourse score

Carer distress - derived from the NPI

10-month follow-up data available

Notes 90 minutes, once a week, for 8 weeks

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Remote telephone randomisation, using a SAS procedure

tion (selection bias)

Allocation concealment Low risk Independent randomisation procedure

(selection bias)

Blinding of outcome as- Low risk All raters underwent extensive training; assessors blinded to group allocation

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk Intention-to-treat analysis used. 24% attrition rate at end of study

(attrition bias)

All outcomes

Selective reporting (re- Low risk Data on all measures reported

porting bias)

Other bias - training and Low risk Programme led by trained speech therapist, assisted by three Master’s level

supervision speech language
pathology students, who underwent a 2-hr training session before beginning
treatment of each group and were provided with written reference materials.
Weekly meetings were held in order to ensure the programme was implement-
ed as designed.

Other bias - treatment Low risk No indication of a manual, but a clear structure to follow was evident.

manual

Cheung 2019
Study characteristics
Methods Cluster-RCT

Participants

N = 30 (22F/8M)

Early-to-moderate dementia (any type) Global Deterioration Scale stages 4 to 6

Mean MoCA 7.9 (SD 4.4)

Age 83.2(SD7.2)

73.3% had received either only a primary education or no education (73.3%).
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Cheung 2019 (Continued)

Two daycare centres

Interventions Cognitive stimulating play intervention

Control - social activities (reading newspapers, watching TV)

Outcomes Cognitive: Montreal Cognitive Assessment (MoCA); Fuld Object Memory Evaluation; Modified Verbal Flu-
ency Test

Notes 45-60 minutes, once a week, for 8 weeks

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk Cluster-randomised, but only 2 clusters, so chance of comparable groups was

tion (selection bias) less, and there was a significant baseline difference on the MoCA cognitive as-

sessment.
Allocation concealment Low risk Randomisation carried out by independent researcher

(selection bias)

Blinding of outcome as- Low risk Data collection and entry undertaken by a blinded research assistant
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Some attrition due to sickness, 3/18 from cognitive stimulation and 1/12 from
(attrition bias) control, but used ITT analysis

All outcomes

Selective reporting (re- Low risk All outcomes reported

porting bias)

Other bias - training and Low risk Training provided by co-ordinator
supervision
Other bias - treatment Low risk Clear structure for the approach and example session outline provided
manual
Coen 2011
Study characteristics
Methods RCT
Participants N =27 (14F/13M)

Dementia - MMSE 10-23
MMSE: 16.9 (SD 5.0)
Age: 79.8 (SD 5.6)

Groups ran in 2 long-term care facilities and a private nursing home

Interventions Cognitive stimulation (N = 14)

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 70
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



: Cochrane Trusted evidence.
= L- b Informed decisions.
1 iprary Better health. Cochrane Database of Systematic Reviews

Coen 2011 (Continued)

No treatment (N =13)

Outcomes Cognition: MMSE; ADAS-Cog
Quality of life: QoL-AD
Mood: Geriatric Depression Scale (14-item); RAID (Rating of Anxiety in Dementia)
Behaviour: Behaviour Rating Scale (CAPE)
Clinical Dementia Rating (sum of boxes)
Notes 45 minutes, 2 times a week for 7 weeks
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk Stated that participants were randomly assigned. Author confirmed comput-
erised randomisation and random number tables were used.

Allocation concealment Unclear risk Unclear who carried out randomisation and whether this was independent
(selection bias)

Blinding of outcome as- Low risk Tests administered by staff blind to group membership

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk No attrition reported

(attrition bias)

All outcomes

Selective reporting (re- Low risk Data for all measures reported

porting bias)

Other bias - training and Unclear risk Sessions led by occupational therapists and activity coordinator - training/su-

supervision

pervision unclear

Other bias - treatment Low risk Used Spector 2006 manual
manual
Cove 2014
Study characteristics
Methods RCT

Participants

N =47 (22F/25M)

DSM-IV criteria for dementia of any type (62% Alzheimer's or mixed)
62% receiving dementia medications

Mean MMSE 22.8 (SD 3.4)

Age 77.3 (SD 7.0)

Living in the community
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Cove 2014 (Continued)

Interventions

CST groups + carer training (N = 21)

CST groups (N =24)

Waiting-list controls (N = 23)

Outcomes Cogpnitive: MMSE, ADAS-Cog
Quality of Life: QoL-AD
Quality of Caregiver-Patient Relationship (QCPR)
Notes Comparison of interest was CST groups versus controls; 45 minutes, once a week for 14 weeks.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Participants were randomized using the block method to achieve equal group
tion (selection bias) sizes using Random Allocation Software".
Allocation concealment Low risk Although randomisation appeared to have preceded baseline assessment, it
(selection bias) seemed to be independent of assessment.
Blinding of outcome as- Low risk Assessors clearly blinded
sessment (detection bias)
All outcomes
Incomplete outcome data Low risk 3/24 withdrew from CST and 2/24 from controls, but ITT analysis used (LOCF).
(attrition bias) 1 person withdrew from controls before assessment, and was not included,
All outcomes but probably minimal effect.
Selective reporting (re- Low risk All outcomes reported
porting bias)
Other bias - training and Unclear risk Groups run by clinicians - no mention of training or supervision
supervision
Other bias - treatment Low risk The study followed the standardised CST manual (Spector 2006).
manual
Gibbor 2020b
Study characteristics
Methods RCT

Participants

N =33 (16F/17M)

DSM-V criteria for dementia

Mean MMSE 21.7 (SD 3.5; range 14-27)

Age 81.9 (SD 10.3; range 56-98)

Care homes

Interventions

Individual CST (delivered by researchers) (N = 17)
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Gibbor 2020b (continued)

Treatment-as-usual (N = 16)

Outcomes Cognition: SMMSE, ADAS-Cog
Well-being and Quiality of Life: QoL-AD (self-report), QoL-AD (proxy), Positive Psychology Outcome Mea-
sure (PPOM), Engagement and Independence in Dementia Questionnaire (EID-Q)
Notes 45 minutes, 2 times a week for 7 weeks
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Participants were randomly allocated by an independent web-based ran-
tion (selection bias) domiser to receive either iCST or TAU within the care home, with a 1:1 ratio.
Allocation concealment Low risk Randomisation conducted independently
(selection bias)
Blinding of outcome as- Low risk Researchers conducting follow-up assessments were blinded to group alloca-
sessment (detection bias) tion. Some risk for proxy QoL-AD
All outcomes
Incomplete outcome data  Unclear risk The treatment of missing data was unclear, with some imputation, some items
(attrition bias) omitted and some participants excluded for some measures.
All outcomes
Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.
porting bias)
Other bias - training and Unclear risk All sessions conducted by members of the research team, also described as
supervision 'professionals', but no specific mention of their training or supervision
Other bias - treatment Low risk Adapted from CST (Spector 2006) and iCST manuals (Yates 2014)
manual
Graessel 2011
Study characteristics
Methods RCT

Participants

N =96 (80F/16M) (For 6-month evaluation, N = 139 (115F/24M))

ICD-10 criteria for primary degenerative dementia (vascular and secondary dementia excluded)
13.5% receiving anti-dementia medication

Mean MMSE 14.6 (SD 5.4)

Age 85.1(SD 5.1)

Nursing homes

Interventions

MAKS groups (motor stimulation, practice in activities of daily living, and cognitive stimulation) (N = 50;
6 months N=71)
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Graessel 2011 (Continued)

Treatment-as-usual (N = 46; 6 months N = 68)

Outcomes

Cognition: ADAS-Cog*

ADL: Erlangen Test of Activities of Daily Living (E-ADL)*; Barthel Index**; NOSGER ADL** and IADL sub-

scales**

Behaviour: Nurses’ Observation Scale for Geriatric Patients (NOSGER)**

Mood: NOSGER Mood subscale**

Problem Behaviour: NOSGER Challenging behaviour subscale**

Social Interaction: NOSGER Social Behaviour subscale**

Care requirements: Resource Utilization in Dementia—Formal Care (RUD-FOCA)**

(*10-month follow-up data provided; **Data after 6 months of intervention only)

Notes

2 hours, 6 times a week for 12 months

Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Computer-generated randomisation used

tion (selection bias)

Allocation concealment Unclear risk Not clear who carried out the randomisation, or how independent they were.

(selection bias) The randomisation appears to be carried out before baseline assessment, but
evaluators were blinded, so this should not introduce bias.

Blinding of outcome as- Low risk Evaluators were independent and blinded to treatment allocation.

sessment (detection bias)

All outcomes

Incomplete outcome data  High risk Per protocol analysis only has extractable data (although ITT analysis was also

(attrition bias) done). 38% lost for per protocol analysis

All outcomes

Selective reporting (re- Low risk All outcomes reported (time points varied)

porting bias)

Other bias - training and Low risk Three days of training provided and compliance checked three times at each

supervision nursing home throughout study.

Other bias - treatment Low risk "Therapists and aides received a standardized handbook from the central

manual study site describing in detail the steps to be taken on each day of therapy."
Handbook developed specifically for the study

Juarez-Cedillo 2020
Study characteristics
Methods iRCT

Participants

N = 67 (46F/21M)
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Juarez-Cedillo 2020 (continued)

Diagnosis of mild dementia, using DSM-5 criteria (MMSE 19-24)
Mean MMSE 22.6 (SD 0.9)
Age 77.7 (SD 8.2)

Outpatients

Interventions

'SADEM' cognitive stimulation groups (N = 39)

Treatment-as-usual (N =28)

Outcomes Cognition: ADAS-Cog; MMSE; Syndrom-Kurztest (SKT); verbal fluency (semantic and phonological)
Mood: CESD-R, Center for Epidemiologic Studies Depression Scale-Revised
ADL: Rapid Disabilty Rating Scale (RDRS)
Behaviour: Blessed Dementia Rating Scale
Behaviour problems: NPI
Caregiver outcomes (N.B. No data available for these): Zarit Burden Interview; Beck Depression Inven-
tory; Beck Anxiety Inventory
Notes 90 minutes, 2 times a week, for 48 weeks; 12-month follow-up
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk The exact randomisation method was unclear.
tion (selection bias)
Allocation concealment Low risk Randomisation performed by independent researcher
(selection bias)
Blinding of outcome as- Low risk Evaluators blind to treatment allocation
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk At end of intervention period attrition was low, and intention-to-treat analysis
(attrition bias) was used.
All outcomes
Selective reporting (re- High risk The results for caregiver outcomes do not appear to be reported. The results
porting bias) for people with dementia appear to include scales not mentioned in the Meth-
ods section.
Other bias - training and Low risk Some indication training was provided.
supervision
Other bias - treatment Low risk Paper reported a detailed manual was used for the intervention.

manual

Justo-Henriques 2022

Study characteristics
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Justo-Henriques 2022 (continued)

Methods RCT

Participants N =59 (36F/23M)
Formal diagnosis of a neurocognitive disorder according to DSM-5 criteria (51% Alzheimer's disease)
No details available regarding AChEI medication
Mean MMSE: 23.2 (SD 3.2)
Age 78.9 (SD; 7.5; range 65-98)

Community

Interventions Home-based Individual cognitive stimulation delivered by clinical psychologist (N = 30)

Treatment-as-usual (N =29)

Outcomes Cognition: MoCA, MMSE
Quality of life: QoL-AD (self-report)
Mood: GDS-15

ADL: adapted Lawton-Brody Index

Notes 45 minutes, once a week, for 47 weeks

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "Non-stratified permuted block randomization process" carried out by blinded
tion (selection bias) investigator using computer software

Allocation concealment Low risk "Allocation was unknown to participants and the therapist until the interven-
(selection bias) tion started".

Blinding of outcome as- Low risk Evaluator blinded to participant allocation

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk Relatively high level of attrition (8/30 in intervention group), but lengthy treat-
(attrition bias) ment period (47 weeks) and reasons given. Similar attrition in control group

All outcomes

Selective reporting (re- Low risk Results for all outcomes cited in Methods section were reported.
porting bias)

Other bias - training and Low risk Experienced therapist received additional training.
supervision
Other bias - treatment Low risk The study protocol provided a detailed account of the activities for each ses-
manual sion.
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Kim 2016

Study characteristics

Methods

RCT

Participants

N =53 (37F/16M)

Probable Alzheimer's Disease (NINCDS and ADRDA criteria)
All participants receiving 'pharmacotherapy' for dementia
Mean MMSE 18.0 (SD 5.8)

Age 78.5 (SD 1.5; range 61-94)

Community residents attending dementia centre

Interventions

Multi-domain cognitive stimulation (N = 32)

Control group (N =21)

Outcomes Cognition: CERAD (Korean version), including word fluency; short Boston naming test; tests of praxis,
recall and recognition; MMSE
Mood: Geriatric Depression Scale
Quality of Life: QoL-AD (Korean version) (self-rated and proxy)
Clinical Dementia Rating Scale
Notes 1 hour, 5 times a week for 6 months
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Unclear risk Description of randomisation unclear ('using random numbering')
tion (selection bias)
Allocation concealment Unclear risk No mention of randomisation being carried out independently
(selection bias)
Blinding of outcome as- Unclear risk No information about blinding
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk No attrition from intervention group; 34% attrition from control group
(attrition bias)
All outcomes
Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.
porting bias)
Other bias - training and Low risk "Implementation and management of the cognitive intervention program
supervision were carried out by two skilled and professionally educated occupational ther-
apists."
Other bias - treatment Low risk Clear structure for the intervention

manual
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Leroi 2019
Study characteristics
Methods RCT
Participants N=61

Parkinson's disease dementia (PDD); dementia with Lewy bodies (DLB) according to standard clinical
diagnostic criteria

Median age (whole sample) 75 (range 55-90)

Community

Interventions

Individual cognitive stimulation adapted for Parkinson's disease (delivered by informal carers) (CST-
PD) (N=31)

Treatment-as-usual controls (N = 30)

Outcomes

Cognition: ACE-IIl; Dementia Cognitive Fluctuation Scale

Quality of Life: EQ-5D; Parkinson's Disease Questionnaire-39

Quality of relationship: Relationship Satisfaction Scale

Mood: Hospital Anxiety & Depression Scale; Lille Apathy Rating Scale; Brief Resilience Scale
ADL: The Pill Questionnaire (specific ADL task)

Interpersonal Reactivity Index

Behaviour problems: NPI

Caregiver outcomes: Hospital Anxiety & Depression Scales; EQ-5D; Short Form-12 Health Survey
(SF-12); Relationship Satisfaction Scale; Dyadic Relationship Scale; Zarit Burden Interview; Relatives
Stress Scale; Family Caregiving Role Scale; Brief Resilience Scale

Notes

30 minutes, 2-3 times a week for 12 weeks

Study also included mild cognitive impairment in Parkinson's disease (PD-MCI); study authors have
provided data for PDD and DLB separately for this review.

Risk of bias

Bias

Authors' judgement  Support for judgement

Random sequence genera-  Low risk "an independent arbiter, applied a single-stratum, blocked randomization to

tion (selection bias) CST-PD or TAU at a 1:1 level by participant-dyad".

Allocation concealment Low risk Independent process: "A tamper proof process of single-strata, blocked ran-

(selection bias) domisation will be applied and communicated via telephone and confirmatory
email by an independent arbiter" (trial protocol).

Blinding of outcome as- Low risk Clearly blinded:"'Procedures were in place to conceal the allocation from the

sessment (detection bias) independent, blinded outcome raters".

All outcomes

Incomplete outcome data  Unclear risk In the additional data provided by the study authors for e.g. the main cogni-

(attrition bias) tion outcome (ACE-IIl), 10/28 were missing at post-treatment (cf. 3/28 for the

All outcomes
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Leroi 2019 (Continued)

control group). Analyses were for complete case only, so unclear what effect
this might have

Selective reporting (re-
porting bias)

Low risk Results for all outcomes were reported.

Other bias - training and
supervision

Low risk Care partners received training and support to deliver the intervention.

Other bias - treatment
manual

Low risk Manual developed (from iCST manual, Yates 2014) for the study

Lin 2018

Study characteristics

Methods

Cluster-RCT

Participants

N = 105 (66F/39M)

People with dementia with symptoms of agitation or depression
Mean MMSE 14.9 (SD 3.7)

Age 79.5(SD7.7)

Long-term care institutions

Interventions

Cogpnitive stimulation (N = 30)
Reminiscence therapy (N =43)

Treatment-as-usual control (N =32)

Outcomes Cognition: MMSE
Quality of Life: QoL-AD
Three-month follow-up
Notes 50 minutes, once a week for 10 weeks; cognitive stimulation versus control was relevant comparison
for this review.
Analysable data requested - not received
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Long-term care institutions randomly assigned into the different groups
tion (selection bias) through a randomised block technique - but no information about block size
and sequence
Allocation concealment Unclear risk Insufficient information regarding concealment
(selection bias)
Blinding of outcome as- Unclear risk No mention of blinding
sessment (detection bias)
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Lin 2018 (continued)
All outcomes

Incomplete outcome data  High risk Participants excluded if attended < 70% of sessions i.e. per protocol analysis -
(attrition bias) 13% of cognitive stimulation group excluded at post-test; 15% excluded at fol-
All outcomes low-up
Selective reporting (re- Low risk All outcome measures mentioned in Methods were reported.
porting bias)
Other bias - training and Low risk Researcher attended a training course in CST.
supervision
Other bias - treatment Low risk Clear structure - followed CST manual, but fewer sessions and adapted con-
manual tent to make more culturally relevant
Lok 2020
Study characteristics
Methods RCT

Participants

N =60 (30F/30M)

Typical Alzheimer's disease in accordance with International Working Group-2 diagnostic criteria
All receiving AChEI medication

Mean MMSE 16.9 (SD 4.3)

Age - no information provided

Community residents

Interventions

CST groups based on Roy's adaptation model (RAM) (N = 30)

Treatment-as-usual controls (N = 30)

Outcomes Cognition: Standardised MMSE
Quality of Life: QoL-AD
Coping and Adaptation Processing Scale (CAPS)
Notes 45 minutes, twice a week for 7 weeks
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Electronic randomisation programme used
tion (selection bias)
Allocation concealment Unclear risk No information about allocation concealment and independence of randomi-
(selection bias) sation
Blinding of outcome as- High risk "Pre-test and post-test data were collected and RAM-based CST was applied by

sessment (detection bias)

the same person".
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Lok 2020 (continued)
All outcomes

Incomplete outcome data  Low risk Attrition reported as zero and no cases were excluded from analysis
(attrition bias)
All outcomes

Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.
porting bias)

Other bias - training and Unclear risk Intervention delivered by first author of the paper but little information about
supervision receiving training in CST
Other bias - treatment Low risk Based on the manualised CST programme (Spector 2006)
manual
Lopez 2020
Study characteristics
Methods RCT
Participants N =20 (15F/5M)

Alzheimer's dementia according to DSM-5 criteria
All receiving AChEI medication

Mean MMSE 17.9 (SD 3.9)

Age 81.9 (SD 5.5; range 66-89)

Community - daycare centre

Interventions Cogpnitive stimulation groups (N = 10)

Treatment-as-usual controls (N = 10)

Outcomes Cognition: ADAS-Cog; MMSE; WAIS-IIl, Wechsler Memory Scale Il and Neuropsychological test battery
(32 tests in total), including verbal fluency, digit span, Boston Naming Test

Notes 60 minutes, three times a week for 6 months

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk Sequence of block randomisation was described.

tion (selection bias)

Allocation concealment Unclear risk No information about blinding at point of randomisation
(selection bias)

Blinding of outcome as- Unclear risk No information about blinding of outcome assessments
sessment (detection bias)
All outcomes

Incomplete outcomedata  Unclear risk There was no indication of attrition, despite being a 6-month intervention
(attrition bias) study.
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Lopez 2020 (continued)
All outcomes

Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.

porting bias)

Other bias - training and Unclear risk Little to no information about who delivered the intervention

supervision

Other bias - treatment Low risk Intervention was extracted from a manualised, Spanish cognitive psychostim-

manual

ulation therapy (cuadernos de repaso).

Maci 2012
Study characteristics
Methods RCT
Participants N =14 (8F/6M)

Alzheimer's Disease, according to National Institute of Neurological and Communicative Diseases and
Stroke/Alzheimer’s Disease and Related Disorders Association (NINCDS-ADRDA) criteria

All receiving a stable dose regimen of memantine and/or cholinesterase inhibitors and/or antidepres-
sants
for at least 6 months prior to the beginning of the study

Mean MMSE 17.8 (SD 2.8)
Age 72.6 (SD 9.5)

Community (gymnasium)

Interventions

Cogpnitive stimulation/physical activity groups (N =7)

Treatment-as-usual (N=7)

Outcomes Cognition: MMSE; Frontal Assessment Battery
Clinical Dementia Rating
ADL: Katz ADL scale; Lawton & Brody Instrumental Activities of Daily Living scale
Mood: Cornell Scale for Depression in Dementia; Hamilton Anxiety Rating Scale
Quality of Life: Cornell-Brown Scale for Quality of life in Dementia; Apathy Evaluation Scale; Quality of
Life-Alzheimer’s Disease (QoL-AD; self-report and caregiver proxy)
Family caregiver outcomes: Caregiver Burden Inventory; Beck Depression Inventory
Notes 120 minutes, five times a week for 3 months
Risk of bias
Bias Authors' judgement  Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Randomly assigned to the active treatment group or to the usual care as con-
trol group according to a list of randomly generated sequence of numbers."

Allocation concealment
(selection bias)

Unclear risk No indication of who carried out randomisation or their independence
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Maci 2012 (continued)

Blinding of outcome as- Low risk Examiners blinded

sessment (detection bias)

All outcomes

Incomplete outcome data  Unclear risk No mention of attrition - none reported over 3-month period?

(attrition bias)
All outcomes

Selective reporting (re- Low risk All outcomes appear to be reported.
porting bias)

Other bias - training and Low risk Training and supervision provided

supervision

Other bias - treatment Low risk There was a clear structure, though no indication of a manual as such.
manual

Mapelli 2013

Study characteristics
Methods RCT
Participants N =30 (gender not specified)
Alzheimer’s disease (N = 16); vascular dementia (N = 13); mixed dementia (N = 1) according to DSM-IV-
TR criteria
Mean MMSE 19.5 (SD 3.4)
Age 83.7 (SD 4.6)
Nursing home
Interventions Cognitive stimulation groups (N = 10)
Occupational therapy 'Placebo’ groups (N = 10)
Treatment-as-usual control (N = 10)
Outcomes Cognition: MMSE; Esame Neuropsicologico Breve 2 (ENB2) (comprises 14 subtests including digit span,
verbal fluency and Trail Making Test); Clinical Dementia Rating
Mood: Geriatric Depression Scale (GDS-30)
ADL: ADL scale
Behaviour problems: Behavioral Pathology in Alzheimer’s Disease Rating Scale (Behave-AD scale)
Notes 60 minutes, five times a week for 8 weeks. Relevant comparison for this review was cognitive stimula-
tion versus treatment-as-usual.
Risk of bias
Bias Authors' judgement  Support for judgement
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Mapelli 2013 (continued)

Random sequence genera-  Unclear risk Allocation appears to be simple randomisation using 'a simple computerized
tion (selection bias) randomization technique', but no further details given
Allocation concealment Unclear risk No mention of who carried out randomisation

(selection bias)

Blinding of outcome as- Low risk Blinded rater
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Full information provided - no participants lost to follow-up, no participants
(attrition bias) excluded from analyses
All outcomes

Selective reporting (re- High risk No information was reported on some outcome measures despite being in-
porting bias) cluded in the methods (e.g. ADL, GDS-30).

Other bias - training and Unclear risk No mention of training

supervision

Other bias - treatment Unclear risk Although structure was outlined, exact content of exercises was unclear - did
manual not appear to be a treatment manual as such

Marinho 2021

Study characteristics
Methods RCT
Participants N =47 (29F/18M)
Clinical diagnosis of dementia according to DSM-IV criteria (MMSE 10-24)
All participants receiving AChEl medication
Clinical Dementia Rating: 23 mild; 24 moderate
Age 77.8 (SD; 8.4; range 60-91)
Outpatients
Interventions Cognitive stimulation groups (N =23)
Treatment-as-usual (N =24)
Outcomes Cogpnition: ADAS-Cog
Quality of life: QoL-AD (self-report and proxy)
Mood: Cornell Scale for Depression in Dementia
ADL: ADCS-ADL scale
Caregiver outcomes: Zarit Burden Interview
Notes 45 minutes, 2 times a week, for 7 weeks (both weekly sessions on same day, separated by short break)
Risk of bias
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Marinho 2021 (continued)

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Used a random list generated by a computer program; stratified by dementia
tion (selection bias) severity
Allocation concealment Unclear risk Not detailed who carried out the randomisation, and whether external to the
(selection bias) study
Blinding of outcome as- Low risk Outcome assessments carried out by researchers blind to the intervention
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Data provided for intention-to-treat analysis; reasons for dropouts described
(attrition bias)
All outcomes
Selective reporting (re- Low risk Results for all outcomes reported
porting bias)
Other bias - training and Low risk Facilitators trained by International CST centre
supervision
Other bias - treatment Low risk Used Brazilian CST manual, adapted from Spector 2006
manual
Middelstadt 2016
Study characteristics
Methods RCT

Participants

N =71 (60F/11M)

Mild-to-moderate dementia according to ICD-10 criteria

Mean MMSE 16.9 (SD 4.5; range 10-24)

Age 86.4 (SD 4.5; range 74-102)

Nursing homes

Interventions

Cognitive stimulation groups '"NEUROvitalis senseful' (N = 36)

Treatment-as-usual control group (N = 35)

Outcomes

Cognition: ADAS-Cog

Quality of Life: QoL-AD (self-report and proxy)

ADL: ADCS-ADL

Behaviour problems: NPI-NH

Six-week follow-up data provided

Notes

60 minutes, twice a week for 8 weeks
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Middelstadt 2016 (continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Used computer generated random numbers
tion (selection bias)
Allocation concealment Unclear risk "The randomization process was then realized by a member of the research
(selection bias) group who was blinded to the participants". Not clear how independent this
process was?
Blinding of outcome as- Low risk Assessors for ADAS-Cog and QoL-AD blind to group assignment and not in-
sessment (detection bias) volved in any other part of the study. Group secrecy emphasised
All outcomes
Incomplete outcome data  Low risk Details of attrition provided and followed ITT principle (also per protocol
(attrition bias) analysis)
All outcomes
Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.
porting bias)
Other bias - training and Unclear risk Facilitator was researcher experienced in conducting non-pharmacological in-
supervision terventions, but no details of training or supervision
Other bias - treatment Low risk "Every session was described in detail in a manual, including advice for in-
manual structions."”
Onder 2005
Study characteristics
Methods RCT

Participants

N = 156 (113F/43M)

Probable Alzheimer's Disease, on donepezil for at least 3 months

MMSE 20.1 (SD 3.1)
Age 75.8 (SD 7.1)

Living at home

Interventions

Individual RO (delivered by family caregiver) + donepezil (N = 79)

Donepezil only (N =77)

Outcomes Cognition: MMSE; ADAS-Cog
ADL: Barthel; Lawton & Brody IADL scale
Behaviour problems: NPI
Family caregiver outcomes: Hamilton anxiety and depression scales; Caregiver Burden Inventory; SF-36
Notes 30 minutes, 3 times a week, for 25 weeks; plus informal contacts 2 or 3 times a day
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Onder 2005 (Continued)
Risk of bias

Bias

Authors' judgement

Support for judgement

Random sequence genera-  Low risk Computerised block randomisation process
tion (selection bias)
Allocation concealment Unclear risk No information regarding the independence of the randomisation process
(selection bias)
Blinding of outcome as- Low risk Assessments made by blind assessors
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Attrition data reported with reasons: 9 from RO group, 10 from control group
(attrition bias) i.e. 12%. Intention-to-treat analysis
All outcomes
Selective reporting (re- Low risk Data for all outcome measures reported
porting bias)
Other bias - training and Low risk Family caregivers trained by a multidisciplinary team including physicians,
supervision psychologists and therapists. Training included a simulated therapy session.
Other bias - treatment Low risk The family caregivers were also provided with a manual of instruction on the
manual therapy and specific schedules for each session.
Orgeta 2015
Study characteristics
Methods RCT

Participants

N =356 (165 F/191 M)

Mild-to-moderate dementia according to DSM-IV criteria

76% receiving AChEl medication

Mean MMSE 21.2 (SD 4.3)

Age 78.2 (SD7.5)

Community

Interventions

Individual cognitive stimulation (delivered by informal caregivers) (N = 180)

Treatment-as-usual controls (N =176)

Outcomes

Cogpnition: ADAS-Cog; MMSE

Quality of Life: QoL-AD (self-report and proxy); DEMQOL (self-report and proxy)
Quality of relationship: Quality of the Carer-Patient Relationship Scale (QCPR)
ADL: Bristol ADL Scale

Mood: GDS-15
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Orgeta 2015 (Continued)

Behaviour problems: NPI

Caregiver outcomes: Short Form-12 Health Survey (physical (PCS) and mental (MCS) components);
Hospital Anxiety & Depression Scale (HADS); EQ-5D-3L; Resilience Scale-14; NPI carer distress; QCPR

Notes 30 minutes, 3 times a week, for 25 weeks
Imputed adjusted means used in meta-analysis

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "Randomisation was completed using a dynamic adapative allocation
tion (selection bias) method, with an overall allocation ratio of 1: 1. Random allocation was strati-
fied by site and receipt of acetylcholinesterase inhibitors (AChEIs)."
Allocation concealment Low risk Randomisation database held at trials unit; only unblinded researchers in-
(selection bias) formed of allocation
Blinding of outcome as- Low risk Assessors blinded
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Full details given on attrition. ITT analyses used
(attrition bias)
All outcomes
Selective reporting (re- Low risk Results given for all planned outcomes
porting bias)
Other bias - training and Low risk Carers all received training in delivering iCST and support throughout study.
supervision
Other bias - treatment Low risk Carers all received standardised training package and manual (Yates 2014).
manual
Orrell 2014
Study characteristics
Methods RCT

Participants

N =236 (150 F/86 M)

Dementia according to DSM-IV criteria (31% Alzheimer's disease)
32% receiving AChEl medication

Mean MMSE 17.8 (SD 5.5)

Age 83.1 (SD; 7.6)

Nine care homes and nine community settings

Interventions

Maintenance cognitive stimulation groups (following 7 weeks of twice-weekly cognitive stimulation
groups) (N =123)
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Orrell 2014 (continued)

Treatment-as-usual controls (following 7 weeks of twice-weekly cognitive stimulation groups) (N = 113)

Outcomes Cognition: ADAS-Cog; MMSE
Quality of life: QoL-AD (self-report and proxy); DEMQOL
Mood: Cornell Scale for Depression in Dementia; RAID
ADL: ADCS-ADL scale
Behaviour problems: NPI

Caregiver outcomes: SF-12

Notes 45 minutes, once a week, for 24 weeks

No data were imputed for those cases in which all assessments were missing (see page 30, SHIELD re-
port). Adjusted means used for meta-analysis

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "The random allocation sequence was computer-generated and in the ratio of
tion (selection bias) 1:1." Carried out by clinical trials unit

Allocation concealment Low risk Only intervention researcher informed of allocation by clinical trials unit

(selection bias)

Blinding of outcome as- Low risk Blinded researchers completed interviews and questionnaires. Proxy mea-
sessment (detection bias) sures completed by carers/care staff not blinded
All outcomes

Incomplete outcome data  Low risk Attrittion rates and reasons given, analysis by treatment allocated
(attrition bias)
All outcomes

Selective reporting (re- Low risk Results given for all planned outcomes
porting bias)

Other bias - training and Low risk "All facilitators had at least 1 year of experience in dementia care, and had at-
supervision tended the 1-day CST training course."

Other bias - treatment Low risk Published treatment manual

manual

Paddick 2017

Study characteristics
Methods Stepped wedge design
Participants N =34 (29F/5M)
Dementia according to DSM-IV criteria
None receiving AChEI medication
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Mean Clinical Dementia Rating 1.65 (range 1-2)
Median age 80 (IQR 76.5-85.3)

Community

Interventions Cognitive stimulation groups (N = 16)

Wait-list controls (N = 18)

Outcomes Cognition: ADAS-Cog
Quality of life: World Health Organization Quality of Life assessment (WHOQOL)
Mood: Hospital Anxiety & Depression Scales
ADL: World Health Organization Disability Assessment Schedule (WHODAS 2.0)
Behaviour problems: NPI

Caregiver outcomes: WHOQOL; Zarit Burden Inventory; Hospital Anxiety & Depression Scales; NPI Care-
giver distress

Notes 45 minutes, twice a week, for 7 weeks

Relevant comparison was at assessment 8 weeks after baseline, where those who received cognition
stimulation could be compared with the wait-list controls, who had received treatment-as-usual. Only
ADAS-Cog data were available for this comparison.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Cluster-randomised. Simple randomisation with random number generator

tion (selection bias)

Allocation concealment Low risk Randomisation carried out by independent statistician, blinded to participant
(selection bias) allocation

Blinding of outcome as- Low risk Outcome assessors were blind to group allocation and did not deliver the CST
sessment (detection bias) sessions; participants reminded not to disclose

All outcomes

Incomplete outcome data  Low risk Intention-to-treat protocol - no attrition in relation to comparison of immedi-
(attrition bias) ate and delayed start groups
All outcomes

Selective reporting (re- High risk Although all outcome measures were reported for the comparison of interest
porting bias) (between immediate and delayed start CST groups), only data on ADAS-Cog
provided

Other bias - training and Low risk Facilitators received training on CST in the UK and had been involved in the
supervision adaptation and pilot of adapted CST for Sub-Saharan Africa.
Other bias - treatment Low risk Published manual - adapted from CST manual
manual
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Rai 2021

Study characteristics

Methods

RCT

Participants

N =61 (19F/42M)

Dementia of any type according to DSM-IV criteria
71% receiving AChEl medication

Age 73.0 (SD 7.7; range: 50-89)

Community

Interventions

Individual cognitive stimulation therapy (iCST) app, delivered by family caregiver (N = 31)

Treatment-as-usual controls (N = 30)

Outcomes Cognition: ADAS-Cog
Quality of Life: QoL-AD (self-report and proxy); EQ-5D
Quality of relationship: Quality of the Carer-Patient Relationship Scale (QCPR)
ADL: Bristol ADL Scale
Mood: Cornell Scale for Depression in Dementia (CSDD) (self- and proxy-rated)
Behaviour problems: NPI
Caregiver outcomes: Hospital Anxiety & Depression Scale (HADS); EQ-5D; QCPR
Notes Recommended 30 minutes, 2-3 times a week, for 11 weeks
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk On-line central randomisation service used for block randomisation
tion (selection bias)
Allocation concealment Low risk Steps taken to ensure allocation concealment appropriate
(selection bias)
Blinding of outcome as- Low risk Blinded researcher carried out all post-baseline outcome assessments.
sessment (detection bias)
All outcomes
Incomplete outcome data  Low risk Intention-to-treat analyses and reasons for attrition explained
(attrition bias)
All outcomes
Selective reporting (re- Low risk All outcomes cited in Methods section were reported.
porting bias)
Other bias - training and Low risk Training and support provided for carers implementing the intervention
supervision
Other bias - treatment Low risk App based closely on conventional iCST manual (Yates 2014)
manual
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Requena 2006

Study characteristics
Methods RCT
Participants N =86 (61F/25M)
Alzheimer-type dementia (severe dementia excluded)
MMSE 21.9 (6.3)
Age 77.0 (SD 7.5)
Attending daycare centre
Interventions 1) Cognitive stimulation + donepezil (N = 20)
2) Donepezil only (N = 30)
3) Cognitive stimulation only
4) No treatment
Outcomes Cognition: MMSE, ADAS-Cog
Mood: GDS-30
12-month and 24-month data reported
Notes 45 minutes, 5 times a week for 24 months
'No treatment' group were not part of the randomisation process. Comparison of interest to this review
was cognitive stimulation + donepezil versus donepezil alone.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk Randomisation by registration order: "subjects were randomly distributed in
tion (selection bias) groups at the time they arrived at the Centre".
Allocation concealment Unclear risk Not clear if randomisation was independent

(selection bias)

Blinding of outcome as- Low risk Spanish paper stated "Evaluator was blind to treatment allocation".
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Attrition reported: 6/20 in CS + donepezil group; 10/30 in donepezil alone
(attrition bias) group i.e. 32% over 2-year period
All outcomes

Selective reporting (re- Low risk Data for all measures reported
porting bias)

Other bias - training and Unclear risk Spanish paper stated that groups were led by an independent member of the
supervision research team - training and supervision unclear
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Requena 2006 (Continued)

Other bias - treatment
manual

Low risk Clear structure for the cognitive stimulation approach, seven areas of stimula-
tion; two levels of difficulty in relation to questions asked concerning images
on TV screen

Spector 2001
Study characteristics
Methods RCT
Participants N=35

Diagnosis of dementia according to DSM-IV criteria

MMSE 13.1 (SD 4.4)

Age 85.7 (SD 6.7)

Living at home: 12; living in residential home: 23

Interventions

Cogpitive stimulation (N =21)

Treatment-as-usual (N =14)

Outcomes Cognition: MMSE; ADAS-Cog
Communication: Holden Communication Scale
Mood: Cornell Scale for Depression in Dementia; RAID
Behaviour: Behaviour Rating Scale (CAPE).
Family caregivers: Relatives Stress Scale; GHQ
Notes 45 minutes, 2 times a week, for 7 weeks
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Randomly allocated to either group by drawing names from a sealed container
tion (selection bias)
Allocation concealment Unclear risk Randomly allocated to either group by drawing names from a sealed container

(selection bias)

- would have been preferable for randomisation to have been carried out inde-

pendently
Blinding of outcome as- High risk At least some of the assessments were carried out by staff aware of group allo-
sessment (detection bias) cation.
All outcomes
Incomplete outcome data  Low risk Attrition reported (with reasons): 4 in CS group, 4 in control group i.e. 23%
(attrition bias)
All outcomes
Selective reporting (re- Low risk Data from all measures reported

porting bias)
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Spector 2001 (Continued)

Other bias - training and
supervision

Unclear risk Groups led by a member of the research team, with a member of staff as co-fa-
cilitator - training and supervision unclear

Other bias - treatment Low risk Manual (Spector 2006) developed through this study
manual
Spector 2003
Study characteristics
Methods RCT

Participants

N =201 (158F/43M)

Dementia (DSM-IV criteria) - MMSE 10-24
MMSE: 14.4 (SD 3.8)

Age: 85.3(SD 7.0)

Groups ran in 18 residential homes; 5 day-centres

Interventions

Cogpnitive stimulation (N = 115)

Treatment-as-usual (N = 86)

Outcomes Cognition: MMSE; ADAS-Cog
Quality of life: QoL-AD
Communication: Holden Communication Scale
Mood: Cornell Scale for Depression in Dementia
Behaviour: Behaviour Rating Scale (CAPE)
Notes 45 minutes, 2 times a week, for 7 weeks
Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk Randomly allocated to either group by drawing names from a sealed container
tion (selection bias)
Allocation concealment Unclear risk Randomly allocated to either group by drawing names from a sealed container
(selection bias) - would have been preferable for randomisation to have been carried out inde-
pendently
Blinding of outcome as- Low risk Cognitive assessments and quality of life interview conducted by a blind asses-
sessment (detection bias) sor
All outcomes
Incomplete outcome data Low risk 34/201 did not complete study (18 CS/16 controls); 17% attrition; 'intention to

(attrition bias)
All outcomes

treat analysis'
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Spector 2003 (Continued)

Selective reporting (re- Low risk Data from all measures reported
porting bias)
Other bias - training and Unclear risk Groups led by a member of the research team with a member of staff as co-fa-

supervision

cilitator; training and supervision unclear

Other bias - treatment Low risk Manual developed for this study (Spector 2006)
manual
Tanaka 2021
Study characteristics
Methods RCT

Participants

N =31 (18F/13M)
'‘Dementia' - MMSE 5-25
4/31 receiving donepezil
MMSE: 15.5 (SD 5.8)

Age: 86.2 (SD 7.8)

Geriatric health service facility (inpatient)

Interventions

Group exercise and cognitive stimulation (N = 16)

Treatment-as-usual (N = 15)

Outcomes Cognition: MMSE
Quality of life: QoL-D (short version, proxy completed)
Social interaction: nurses’ observation scale of geriatric patients (NOSGER) sub-item ‘social behaviour’
Apathy scale
ADL: Barthel Index
Behaviour problems: Dementia Behavior Disturbance Scale
Notes 45 minutes, 2 times a week, for 8 weeks
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk No detail of how randomisation was carried out
tion (selection bias)
Allocation concealment Unclear risk No information as to who carried out the randomisation or whether an exter-

(selection bias)

nal person was involved

Blinding of outcome as-
sessment (detection bias)
All outcomes

Unclear risk Although observational ratings made by staff not involved in the intervention,
not clear whether assessors were blinded or not
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Tanaka 2021 (continued)

Incomplete outcome data
(attrition bias)
All outcomes

Unclear risk 33% of participants in control group dropped out (compared with 6% in inter-
vention group) - unclear what effect this may have had on results

Selective reporting (re- Low risk Results reported for all outcomes mentioned in Methods section
porting bias)
Other bias - training and Unclear risk Although staff had at least 5 years experience of group interventions in this

supervision

context, arrangements for specific training/supervision in the intervention
used here not described

Other bias - treatment
manual

Unclear risk Although the Japanese version of the CST manual was referenced, the current
study appears to include additional components.

Tsantali 2017

Study characteristics
Methods RCT
Participants N =55

Mild Alzheimer's disease according to NINCDS-ADRDA and DSM-IV-TR criteria
All receiving AChEI medication for at least two years

Mean MMSE 23.0 (SD 1.3)

Age 73.7 (SD 5.3)

Community

Interventions

Individual cognitive stimulation delivered by psychologists (N = 17)
Individual cognitive training delivered by psychologists (N = 17)

Treatment-as-usual controls (N = 21)

Outcomes Cognition: MMSE; CAM-COG; Boston Naming Test; Pyramids and Palm Trees Test; Rivermead Behaviour-
al Memory Test

Notes 90 minutes, 3 times a week, for 4 months
Data for post-treatment assessment requested - not received; only 8-month follow-up data available

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Unclear risk "Participants were...randomly allocated by lot into the three conditions".

tion (selection bias)

Allocation concealment Unclear risk No detail provided on the randomisation process

(selection bias)

Blinding of outcome as- Low risk Clinicians conducting assessments were blinded.

sessment (detection bias)
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Tsantali 2017 (continued)
All outcomes

Incomplete outcome data  High risk Per protocol analysis - 4/21 dropped out from cognitive stimulation group;
(attrition bias) 0/21 from control group
All outcomes

Selective reporting (re- Unclear risk Very little reported of results at post-treatment - nearly all data seems to be
porting bias) from 12-month follow-up.

Other bias - training and Low risk "Four licensed psychologists, who had sufficient clinical experience in provid-
supervision ing cognitive remediation programmes to an aging population administered

the programmes." Activities according to specialisation

Other bias - treatment High risk No indication of a manual or a particular structure for the cognitive stimula-
manual tion
Young 2019
Study characteristics
Methods RCT
Participants N =101 (81F/20M)

Mild dementia according to DSM-V criteria
Mean MMSE 20.7 (SD 2.3)
Age 80.2 (SD 6.4)

Community

Interventions Cogpnitive stimulation plus Tai Chi groups (N =51)

Treatment-as-usual controls (N = 50)

Outcomes Cognition: MMSE; Mattis Dementia Rating Scale

Notes 60 minutes, twice a week, for 7 weeks

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "The randomization and group assignment process was conducted using com-
tion (selection bias) puter software."

Allocation concealment Unclear risk Insufficient information about concealment

(selection bias)

Blinding of outcome as- Low risk Blinded assessor

sessment (detection bias)

All outcomes

Incomplete outcome data  Low risk "Intention- to-treat principle using last observation carried forward (LOCF)
(attrition bias) analysis for any missing data." Attrition rates given

All outcomes
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Young 2019 (Continued)

Selective reporting (re- Low risk All outcome measures mentioned in methods were reported.
porting bias)

Other bias - training and Low risk Training and supervision given and checks on adherence
supervision

Other bias - treatment Low risk Standardised manual produced and structure described.
manual

ACE-IIl: Addenbrooke’s Cognitive Examination -I1I

AChELI: Acetylcholinesterase inhibitor

AD: Alzheimer’s disease

ADAS-COG: Alzheimer's Disease Assessment Scale - Cognitive Subscale

ADCS-ADL: Alzheimer’s Dementia Cooperative Study - Activities of Daily Living Inventory
ADL: Activities of Daily Living

ADRDA: Alzheimer’s Disease and Related Disorders Association

ApoE: apolipoprotein E

Behave-AD: Behavioral Pathology in Alzheimer’s Disease Rating Scale
CAM-COG(-DS): Cambridge Cognitive Examination adapted for individuals with Down Syndrome
CAPE: Clifton Assessment Procedures for the Elderly

CBIC: Clinician's Interview-Based Impression of Change

CDR: Clinical Dementia Rating

CERAD: Consortium to Establish a Registry for Alzheimer's Disease test

CESD-R: Center for Epidemiologic Studies Depression Scale-Revised

CS: cognitive stimulation

CSDD: Cornell Scale for Depression in Dementia

CSDS: Cognitive Scale for Down Syndrome

CST: cognitive stimulation therapy

CST-PD: cognitive stimulation therapy - Parkinson’s disease

DAD: Disability Assessment for Dementia

DEMQOL: Dementia Quality of Life Instrument

DLB: dementia with Lewy bodies

DSM(-1Il/-IV(-TR)/-5/-V): Diagnostic and Statistical Manual of Mental Disorders (-1ll/-IV(-TR)/-5/-V)
E-ADL: Erlangen Test of Activities of Daily Living

ECA: ‘Echelle comportementale adaptive’ (behaviour adaption scale)

EID-Q: Engagement and Independence in Dementia Questionnaire

ENB2: Esame Neuropsicologico Breve 2

EQ-5D(-3L): EuroQol 5 dimension scale (-3 level)

GDS(-15/-30): Geriatric Depression Scale (-15/-30 item)

GHQ: General Health Questionnaire

HADS: Hospital Anxiety and Depression Scale

IADL: Instrumental Activities of Daily Living

ICD-10: International Classification of Diseases -10

IQR: interquartile range

ITT: intention to treat

LOCF: last observation carried forward

MAKS: motor stimulation; activities of daily living; cognitive stimulation; spiritual element
MCI: mild cognitive impairment

MCS: mental component score

MoCA: Montreal Cognitive Assessment

MMSE: Mini-Mental State Examination

NINCDS: National Institute of Neurological and Communicative Diseases and Stroke
NOSGER: Nurses’ Observation Scale for Geriatric Patients

NPI(-NH): Neuropsychiatric Inventory (-Nursing Home)

PCS: physical component score

PDD: Parkinson's disease dementia

PPOM: Positive Psychology Outcome Measure

QCPR: Quality of Caregiver-Patient Relationship

QOL-AD): Quality of Life - Alzheimer’s disease
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QOL-D: Quality of Life in dementia
RAID: Rating of Anxiety in Dementia
RAM: Roy’s adaptation model

RBANS: Repeatable Battery for the Assessment of Neuropsychological Status

RCT: randomised controlled trial
RDRS: Rapid Disability Rating Scale

RO: reality orientation

ROT: reality orientation therapy

RUD-FOCA: Resource Utilization in Dementia—Formal Care
SADEM: study on ageing and dementia in Mexico

SAS: Statistical Analysis System

SCIDS: Sense of Competence In Dementia Care Staff Scale
SDAT: senile dementia of the Alzheimer’s type
SF(-12/-36): Short Form-12/36 Health Survey

SKT: Syndrom-Kurztest
SMMSE: Standardised Mini-Mental State Examination
TAU: treatment as usual
WAIS-III: Wechsler Adult Intelligence Scale - 11

WHODAS: World Health Organization Disability Assessment Schedule
WHOQOL: World Health Organization Quality of Life assessment

Characteristics of excluded studies [ordered by study ID]

Study

Reason for exclusion

Alves 2014

No separate data for people with dementia (MCI)

Apostolo 2013

No data for people with dementia

Apostolo 2014

No data for people with dementia

Arcoverde 2008 Intervention did not meet the inclusion criteria for cognitive stimulation. Diagnoses varied, not
purely dementia

Baglio 2015 Multi-component intervention

Baines 1987 Unclear diagnostic criteria: "moderate-to-severe impairment of cognitive function"

Basak 2008 Intervention described did not meet the inclusion criteria for cognitive stimulation; better fit for
cognitive training

Brook 1975 Did not not include a measure of cognitive function

Buettner 2011 Included both people with dementia and with MCI - results not given separately

Calatayud 2022

No data provided for people with dementia (MCI)

Camargo 2015 Intervention allocation not randomised
Camargo 2019 Intervention allocation not randomised
Carlson 2008 Intervention described did not meet the inclusion criteria for cognitive stimulation but for cognitive

training. Diagnoses varied, not purely dementia

Cassinello 2008

Did not report an RCT

Cheng 2006

Intervention described did not meet the inclusion criteria for cognitive stimulation

Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 929
Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= 3 Cochrane
st g Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

Study

Reason for exclusion

Constantinidou 2008

Intervention described did not meet the inclusion criteria for cognitive stimulation

Croisile 2006 Did not report results from an RCT

Davis 2001 Cognitive stimulation (delivered for 30 minutes a day, 6 days a week by family caregivers) con-
founded with cognitive training-spaced retrieval and face name associations

Devita 2021 Intervention allocation not randomised

Eckroth-Bucher 2009

Intervention did not meet the inclusion criteria for cognitive stimulation. Diagnoses varied, not
purely dementia

Eggermont 2009a Intervention did not meet the inclusion criteria for cognitive stimulation
Eggermont 2009b Intervention did not meet the inclusion criteria for cognitive stimulation
Evans 2009 Intervention did not meet the inclusion criteria for cognitive stimulation
Faggian 2007 Intervention did not meet the inclusion criteria for cognitive stimulation
Fanto 2002 No mention of randomisation; available only as a conference abstract

Farina 2006a

Non-randomised allocation; comparison was with an active treatment group.

Farina 2006b

Non-randomised allocation; comparison was with an active treatment group.

Fernandez-Calvo 2010

In Spanish - only the abstract was in English

Ferrario 1991

Unclear diagnostic criteria: "Elderly patients with cognitive disturbances"

Folkerts 2018

No data for people with a dementia diagnosis

Gerber 1991

Eligible study, but no extractable data provided. Only data available were for a composite cognitive
and behavioural scale.

Goldstein 1982

Around 25% of participants appeared not to have dementia; other diagnoses included schizophre-
nia, epilepsy and ruptured aneurysm.

Gonzalez-Abraldes 2010

Intervention did not meet the inclusion criteria for cognitive stimulation

Green 2009 Intervention did not meet the inclusion criteria for cognitive stimulation

Greenaway 2008 Intervention did not meet the inclusion criteria for cognitive stimulation

Han 2017 No separate data for people with dementia (MCl)

Hanley 1981 Eligible study, but no extractable data available

Hill 2014 Study sample was people with dementia AND superimposed delirium.

Holden 1978 Diagnoses varied, not purely dementia. Not clear that participants were randomised to the inter-

vention and control groups

Johnson 1981

Allocation of patients to treatment was not random for various practical reasons.
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Study

Reason for exclusion

Justo-Henriques 2019

No data for people with dementia (MCl)

Kim 2015

No data for people with dementia (MCl)

Kim 2020

Intervention did not not meet definition of cognitive stimulation.

Kolanowski 2016

Delirium superimposed on dementia

Liu 2021

Allocation to intervention and control not random

Luttenberger 2019

Data not available for people with dementia - included MCI

Matsuda 2007

Non-randomised study

McCormick 2019

No cognitive outcome measure

Menna 2016

Intervention allocation not randomised

Meza-Kubo 2009

Not a randomised control trial

Milev 2008 Intervention did not meet the inclusion criteria for cognitive stimulation - related to 'snoezelen'.
Mudge 2008 Intervention did not meet the inclusion criteria for cognitive stimulation.
Muniz 2015 No data for people with dementia - combined with MCI

Newson 2006

Intervention did not meet the inclusion criteria for cognitive stimulation. Diagnoses varied, not de-
mentia

Niu 2010

Intervention met criteria for cognitive training rather than cognitive stimulation.

Okamura 2018

Not cognitive stimulation - described cognitive training

Olazaran 2004

12/84 participants with diagnoses of MCI; results not presented separately for those with
Alzheimer's disease. Interventions included additional elements as physical exercise.

Oliveira 2021

Did not meet definition of cognitive stimulation

Onieva-Zafra 2018

Intervention allocation not randomised

Orrell 2005

Allocation to intervention and control groups not random for maintenance study

Perkins 2022

Intervention allocation not randomised

Piras 2017

Comparison was with alternate treatment.

Quayhagen 1995

Although intervention was described as cognitive stimulation, it appeared to focus on specific cog-
nitive modalities, and so fits better with cognitive training definition.

Quayhagen 2000 Although intervention was described as cognitive stimulation, it appeared to focus on specific cog-
nitive modalities, and so fits better with cognitive training definition.

Raggi 2007 Not an RCT

Reeve 1985 No indication of random allocation to groups

Cognitive stimulation to improve cognitive functioning in people with dementia (Review)

Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

101



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::':eal:l:.lswns

Cochrane Database of Systematic Reviews

Study Reason for exclusion
Riegler 1980 Comparison of RO plus music versus RO. No control groups without RO
Rueda 2021 Comparison was with alternative treatment.

Ruiz Sanchez de Leon 2007

Not an RCT and intervention did not meet the criteria for inclusion under cognitive stimulation.

Schecker 2013

Intervention did not meet inclusion criteria for cognitive stimulation.

Schmitter-Edgecombe 2008

Intervention did not meet the inclusion criteria for cognitive stimulation.

Scott 2003 Did not report on a study intervention. No RCT

Silva 2017 Not cognitive stimulation

Silva 2021 No data for people with dementia (MCl)

Skov 2022 No control group

Smith 2009 Intervention did not meet the inclusion criteria for cognitive stimulation.

Tadaka 2004 The intervention combined elements of Reality Orientation (RO) and reminiscence. The RO el-

ement appeared to be only an orientation board, used to reinforce orientation for time, place

and person. The reminiscence element appears to be predominant, with a variety of reminis-
cence-based triggers, and so the study would be a better fit for a review of reminiscence work with
people with dementia.

Tanaka 2017

Multi-component intervention

Tarraga 2006

Allocation to groups was not entirely random. For the comparison of interest, integrated psychos-
timulation programme versus medication only control, allocation was clearly non-random.

Thickpenny-Davis 2007

Intervention did not meet the inclusion criteria for cognitive stimulation; participants included
with other diagnosis than dementia

Tsai 2008

Not RCT

Tsai 2019

Intervention allocation not randomised

Van Zon 2016

Intervention allocation not randomised

Wallis 1983

Unclear diagnostic criteria: "Demented/organic"

Wenisch 2007

Participants included with MCI, not dementia

Wettstein 2004

Did not report an intervention study

Williams 1987 Not an RCT; compared two wards; not cognitive stimulation; involved environmental modification
and informal RO
Woods 1979 Unclear diagnostic criteria: "Significant memory impairment"

Yamanaka 2013

Intervention allocation not randomised

Young 2020

No data for people diagnosed with dementia
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Study

Reason for exclusion

Zanetti 1995

Allocation non-randomised

Zepelin 1981

Not an RCT; compared residents at one home with those in another

Zientz 2007

Did not report an intervention study

MCI: mild cognitive impairment

RCT: randomised controlled trial

RO: reality orientation

Characteristics of ongoing studies [ordered by study ID]

ChiCTR1800018600

Study name

Evaluation on the effect of maintenance cognitive stimulation therapy for dementia patients

Methods

Random allocation to groups

Participants

Participants "should meet the diagnostic criteria for 10/66 dementia and be evaluated as mild de-
mentia or moderate dementia by using the Clinical Dementia Rating (CDR)"'

Interventions

Maintenance cognitive stimulation (planned sample size 55)

Treatment-as-usual (planned sample size 55)

Outcomes

Cogpnitive function
Quality of life of person with dementia
Caregiver burden

Quality of life of caregiver

Starting date

01/03/2018

Contact information

Peking University Sixth Hospital; Dr H Chen chenhg@bjmu.edu.cn

Notes
NCT04550975
Study name Feasibility Randomised Controlled Trial (RCT) of Advanced Cognitive Stimulation Therapy (ACST)
for people with moderate to severe dementia
Methods RCT

Participants

People with severe dementia (SMMSE 5-12); DSM-IV criteria

Interventions

ACST (planned sample size 16)

Treatment-as-usual (planned sample size 16)

Outcomes Cognition: SMMSE
Quality of life: QoL-AD
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NCT04550975 (Continued)
Communication: Holden Communication Scale

Behaviour that challenges: NPI

Engagement: Group Observational Measurement of Engagement Tool

Overall well-being: Adapted Greater Cincinnati Chapter Well-Being Observation Tool

Starting date 01/03/2021
Contact information University College London: Dr E Hui esther.hui.19@ucl.ac.uk
Notes 14 group sessions, twice weekly for 7 weeks
NCT04828434
Study name Virtual individual Cognitive Stimulation Therapy: a proof of concept study (V-iCST)
Methods RCT
Participants DSM-IV dementia diagnosis
Interventions Virtual iCST (planned sample size 17)

Treatment-as-usual (planned sample size 17)

Outcomes Cognition: MoCA BLIND; ADAS-Cog
Quality of life: QoL-AD
Mood: GDS-15

Communication: Holden Communication Scale

Engagement: Adapted Greater Cincinnati Chapter Well-Being Observation Tool

Starting date 01/04/2021
Contact information University College London: Prof. A. Spector a.spector@ucl.ac.uk
Notes Two 45-minute sessions per week for 7 weeks

ACST: advanced cognitive stimulation therapy

ADAS-Cog: Alzheimer's Disease Assessment Scale - Cognitive Subscale
CDR: Clinical Dementia Rating

DSM-IV: Diagnostic and Statistical Manual of Mental Disorders IV
GDS-15: Geriatric Depression Scale - 15 items

MoCA BLIND: Montreal Cognitive Assessment Blind version

NPI: Neuropsychiatric Inventory

QoL-AD: Quality of Life - Alzheimer’s Disease

SMMSE: Standardised Mini-Mental State Examination

V-iCST: virtual individual cognitive stimulation therapy

DATA AND ANALYSES
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Comparison 1. Cognitive stimulation versus no cognitive stimulation: post-treatment

Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1.1 Cognition 34 2340 Std. Mean Difference (IV, Random, 0.40 [0.25, 0.55]
95% Cl)

1.1.1 ADAS-Cog 21 1742 Std. Mean Difference (IV, Random, 0.30[0.15, 0.46]
95% Cl)

1.1.2 Global cognitive score 1 56 Std. Mean Difference (IV, Random, 0.63[0.09, 1.17]

(includes MMSE & CERAD) 95% Cl)

1.1.3 MMSE 6 262 Std. Mean Difference (IV, Random, 0.52[0.25,0.79]
95% Cl)

1.1.4 Mattis Dementia Rating 1 101 Std. Mean Difference (IV, Random, 1.32[0.89, 1.75]

Scale 95% Cl)

1.1.5 Esame Neuropsicologi- 1 20 Std. Mean Difference (IV, Random, 0.99[0.05, 1.93]

co Breve 2 (ENB2) 95% Cl)

1.1.6 Montreal Cognitive As- 2 76 Std. Mean Difference (IV, Random, 0.91[0.22, 1.60]

sessment (MoCA) 95% Cl)

1.1.7 ACE-III 1 43 Std. Mean Difference (IV, Random, -0.28 [-0.89, 0.33]
95% Cl)

1.1.8 CAM-COG-DS 1 40 Std. Mean Difference (IV, Random, -0.14 [-0.76, 0.48]
95% Cl)

1.2 MMSE 25 Mean Difference (IV, Random, 95% CI)  Subtotals only

1.2.1 One to twelve months 25 1893 Mean Difference (IV, Random, 95% ClI)  1.99 [1.24, 2.74]

of CS

1.2.2 24 months of CS 1 29 Mean Difference (IV, Random, 95% Cl)  5.99 [-1.58, 13.56]

1.3 ADAS-Cog 21 Mean Difference (IV, Random, 95% CI) ~ Subtotals only

1.3.1 One to 12 months of CS 21 1742 Mean Difference (IV, Random, 95% Cl)  2.42[1.21, 3.63]

1.3.2 24 months of CS 1 29 Mean Difference (IV, Random, 95% Cl)  11.94[-0.97, 24.85]

1.4 Quality of Life: self-report 18 1584 Std. Mean Difference (IV, Random, 0.25[0.07,0.42]
95% Cl)

1.4.1 QoL-AD 17 1541 Std. Mean Difference (IV, Random, 0.26 [0.07, 0.44]
95% Cl)

1.4.2 EQ-5D 1 43 Std. Mean Difference (IV, Random, 0.03[-0.58, 0.63]
95% Cl)

1.5 Quality of Life: proxy-rat- 11 988 Std. Mean Difference (IV, Random, 0.21[0.00, 0.42]

ed

95% Cl)
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Outcome or subgroup title

No. of studies

No. of partici-
pants

Statistical method

Effect size

1.5.1 QoL-AD proxy 10 963 Std. Mean Difference (IV, Random, 0.20[-0.02, 0.41]
95% Cl)

1.5.2QolL-D 1 25 Std. Mean Difference (IV, Random, 0.52[-0.29, 1.34]
95% Cl)

1.6 Communication and so- 7 702 Std. Mean Difference (IV, Random, 0.53[0.36,0.70]

cial interaction 95% Cl)

1.6.1 Holden Communication 3 299 Std. Mean Difference (IV, Random, 0.40 [0.15, 0.65]

Scale 95% Cl)

1.6.2 Narrative language - 2 259 Std. Mean Difference (IV, Random, 0.64[0.38,0.89]

communicative abilities 95% Cl)

1.6.3 NOSGER - Social Behav- 2 144 Std. Mean Difference (IV, Random, 0.71[0.16, 1.26]

iour 95% Cl)

1.7 Mood: Self-reported 10 787 Std. Mean Difference (IV, Random, 0.11[-0.08, 0.31]
95% Cl)

1.7.1 Geriatric Depression 4 213 Std. Mean Difference (IV, Random, 0.28 [-0.02, 0.58]

Scale (GDS-30) One to twelve 95% Cl)

months of CS

1.7.2 Geriatric Depression 1 26 Std. Mean Difference (IV, Random, -0.39[-1.16,0.39]

Scale (14 item) One to twelve 95% Cl)

months of CS

1.7.3 Geriatric Depression 2 402 Std. Mean Difference (IV, Random, 0.22[-0.43,0.88]

Scale (GDS-15) One to twelve 95% Cl)

months of CS

1.7.4 HADS - Depression 1 34 Std. Mean Difference (IV, Random, -0.34[-1.04, 0.37]
95% Cl)

1.7.5CESD-R 1 60 Std. Mean Difference (IV, Random, 0.21[-0.31,0.73]
95% Cl)

1.7.6 Cornell Scale for De- 1 52 Std. Mean Difference (IV, Random, -0.02 [-0.56, 0.52]

pression in Dementia (self-re- 95% Cl)

port)

1.8 Anxiety: Interviewer/staff- 6 410 Std. Mean Difference (IV, Random, 0.11[-0.09, 0.30]

rated 95% Cl)

1.8.1 Hamilton Anxiety Rating 1 14 Std. Mean Difference (IV, Random, 0.84[-0.27,1.95]

Scale 95% Cl)

1.8.2 NPI - anxiety subscale 1 39 Std. Mean Difference (IV, Random, -0.07 [-0.69, 0.56]
95% Cl)

1.8.3 Rating of Anxiety in De- 4 357 Std. Mean Difference (IV, Random, 0.10[-0.11,0.31]

mentia (RAID)

95% Cl)
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1.9 Mood: Interviewer/staff- 11 1011 Std. Mean Difference (IV, Random, 0.35[0.09, 0.61]

rated 95% Cl)

1.9.1 Cornell Scale for De- 9 877 Std. Mean Difference (IV, Random, 0.36[0.05, 0.67]

pression in Dementia 95% Cl)

1.9.2 NOSGER - Mood 1 119 Std. Mean Difference (IV, Random, 0.35[-0.02,0.71]
95% Cl)

1.9.3 Montgomery-Asberg De- 1 15 Std. Mean Difference (IV, Random, 0.31[-0.72,1.33]

pression Rating Scale 95% Cl)

1.10 Quality of Relationship: 4 492 Std. Mean Difference (IV, Random, -0.01[-0.27,0.25]

self-report 95% Cl)

1.10.1 QCPR 3 455 Std. Mean Difference (IV, Random, 0.08[-0.15,0.31]
95% Cl)

1.10.2 Relationship Satisfac- 1 37 Std. Mean Difference (IV, Random, -0.37[-1.03, 0.29]

tion Scale 95% Cl)

1.11 ADL scales 7 360 Std. Mean Difference (IV, Random, 0.19[-0.03,0.41]
95% Cl)

1.11.1 Stewart ADL scale 1 23 Std. Mean Difference (IV, Random, 0.25[-0.57,1.08]
95% Cl)

1.11.2 Barthel ADL scale 3 249 Std. Mean Difference (IV, Random, 0.16[-0.11, 0.43]
95% Cl)

1.11.3 Erlangen Test of ADL 1 61 Std. Mean Difference (IV, Random, 0.29[-0.21, 0.80]
95% Cl)

1.11.4 Katz ADL scale 2 27 Std. Mean Difference (IV, Random, 0.12[-0.63, 0.88]
95% Cl)

1.12 Instrumental ADL 13 1318 Std. Mean Difference (IV, Random, 0.15[0.04, 0.26]
95% Cl)

1.12.1 Lawton Brody Instru- 3 197 Std. Mean Difference (IV, Random, 0.17[-0.11, 0.45]

mental ADL 95% Cl)

1.12.2 Disability Assessment 2 179 Std. Mean Difference (IV, Random, 0.23[-0.07,0.52]

for Dementia 95% Cl)

1.12.3 NOSGER IADL subscale 1 119 Std. Mean Difference (IV, Random, 0.42[0.06, 0.79]
95% Cl)

1.12.4 Bristol Activities of Dai- 2 408 Std. Mean Difference (IV, Random, 0.05[-0.15, 0.24]

ly Living Scale (BADLS) 95% Cl)

1.12.5 Alzheimer's Disease 4 355 Std. Mean Difference (IV, Random, 0.10[-0.11,0.31]

Cooperative Study - ADL
Scale

95% Cl)
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1.12.6 Rapid Disability Rating 1 60 Std. Mean Difference (IV, Random, 0.33[-0.19, 0.85]

Scale 95% Cl)

1.13 Behaviour that chal- 12 1340 Std. Mean Difference (IV, Random, 0.18[-0.01, 0.38]

lenges 95% Cl)

1.13.1 NPI 8 1137 Std. Mean Difference (IV, Random, 0.13[-0.10, 0.36]
95% Cl)

1.13.2 NPI - Agitation 1 39 Std. Mean Difference (IV, Random, 0.00 [-0.63, 0.63]
95% Cl)

1.13.3 NOSGER - Challenging 1 119 Std. Mean Difference (IV, Random, 0.32[-0.04, 0.68]

Behaviour 95% Cl)

1.13.4 Behave-AD 1 20 Std. Mean Difference (IV, Random, 1.30[0.32,2.29]
95% Cl)

1.13.5 Dementia Behaviour 1 25 Std. Mean Difference (IV, Random, 0.19[-0.61, 0.99]

Disturbance Scale (DBD) 95% Cl)

1.14 Behaviour, General Rat- 6 505 Std. Mean Difference (IV, Random, 0.35[0.13, 0.58]

ing Scales 95% Cl)

1.14.1 CAPE Behaviour Rating 4 326 Std. Mean Difference (IV, Random, 0.21[-0.01, 0.43]

Scale 95% Cl)

1.14.2 NOSGER 1 119 Std. Mean Difference (IV, Random, 0.65[0.28,1.02]
95% Cl)

1.14.3 Blessed Dementia Rat- 1 60 Std. Mean Difference (IV, Random, 0.51[-0.02, 1.03]

ing Scale 95% Cl)

1.15 Caregiver outcome - 5 600 Std. Mean Difference (IV, Random, -0.00[-0.19, 0.19]

anxiety 95% Cl)

1.15.1 Hamilton Anxiety Scale 2 150 Std. Mean Difference (IV, Random, 0.18[-0.33,0.68]
95% Cl)

1.15.2 Hospital Anxiety & De- 3 450 Std. Mean Difference (IV, Random, -0.06 [-0.33,0.21]

pression Scale - Anxiety 95% Cl)

1.16 Caregiver outcome-de- 8 664 Std. Mean Difference (IV, Random, 0.05[-0.10, 0.21]

pressed mood 95% Cl)

1.16.1 Hospital Anxiety & De- 4 490 Std. Mean Difference (IV, Random, 0.02 [-0.16, 0.20]

pression Scales - depression 95% Cl)

1.16.2 Hamilton Depression 1 137 Std. Mean Difference (IV, Random, 0.03[-0.30, 0.37]

Scale 95% Cl)

1.16.3 Beck Depression In- 1 14 Std. Mean Difference (IV, Random, 1.04[-0.10, 2.18]

ventory

95% Cl)
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1.16.4 Montgomery-Asberg 1 13 Std. Mean Difference (IV, Random, 0.19[-0.91, 1.28]

Depression Rating Scale 95% Cl)

1.16.5 General Health Ques- 1 10 Std. Mean Difference (IV, Random, 0.94[-0.41, 2.29]

tionnaire (GHQ-12) 95% Cl)

1.17 Caregiver outcome - 6 288 Std. Mean Difference (IV, Random, 0.09[-0.14, 0.32]

caregiving stress/burden (2) 95% Cl)

1.17.1 Caregiver Burden In- 2 151 Std. Mean Difference (IV, Random, 0.12 [-0.50, 0.75]

ventory 95% Cl)

1.17.2 Relative's Stress Scale 1 10 Std. Mean Difference (IV, Random, 0.35[-0.91, 1.60]
95% Cl)

1.17.3 Zarit Burden Inventory 2 87 Std. Mean Difference (IV, Random, 0.14[-0.28,0.57]
95% Cl)

1.17.4 Caregiver Burden 1 40 Std. Mean Difference (IV, Random, 0.23[-0.40, 0.85]

Scale 95% Cl)

1.18 Caregiver outcome - 6 286 Std. Mean Difference (IV, Random, 0.09 [-0.15, 0.32]

caregiving stress/burden (1) 95% Cl)

1.18.1 Caregiver Burden In- 2 151 Std. Mean Difference (IV, Random, 0.12 [-0.50, 0.75]

ventory 95% Cl)

1.18.2 Relative's Stress Scale 2 50 Std. Mean Difference (IV, Random, 0.19[-0.37,0.75]
95% Cl)

1.18.3 Zarit Burden Inventory 1 45 Std. Mean Difference (IV, Random, 0.12[-0.47,0.70]
95% Cl)

1.18.4 Caregiver Burden 1 40 Std. Mean Difference (IV, Random, 0.23[-0.40, 0.85]

Scale 95% Cl)

1.19 Caregiver outcome - 5 651 Std. Mean Difference (IV, Random, 0.17[-0.14, 0.49]

health-related quality of life 95% Cl)

1.19.1 EQ-5D 4 514 Std. Mean Difference (IV, Random, 0.24 [-0.18, 0.65]
95% Cl)

1.19.2 SF-36 1 137 Std. Mean Difference (IV, Random, -0.02 [-0.35, 0.32]
95% Cl)

1.20 Caregiver outcome - 3 Std. Mean Difference (IV, Random, Subtotals only

SF-12 95% Cl)

1.20.1 SF-12 PCS 3 461 Std. Mean Difference (IV, Random, 0.07[-0.11, 0.25]
95% Cl)

1.20.2 SF12 - MCS 3 461 Std. Mean Difference (IV, Random, -0.05[-0.23,0.13]

95% Cl)
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1.21 Caregiver outcome - 3 367 Std. Mean Difference (IV, Random, 0.06 [-0.26, 0.37]

quality of relationship 95% Cl)

1.21.1 QCPR 2 325 Std. Mean Difference (IV, Random, -0.07 [-0.29, 0.15]
95% Cl)

1.21.2 Relationship Satisfac- 1 42 Std. Mean Difference (IV, Random, 0.53[-0.10, 1.15]

tion Scale 95% Cl)

1.22 Caregiver outcome - re- 2 399 Std. Mean Difference (IV, Random, 0.06 [-0.13, 0.26]

silience 95% Cl)

1.22.1 Brief Resilience Scale 1 356 Std. Mean Difference (IV, Random, 0.08[-0.13,0.29]

(Wagnild - RS14) 95% Cl)

1.22.2 Brief Resilience Scale 1 43 Std. Mean Difference (IV, Random, -0.07 [-0.68, 0.53]

(Smith and colleagues) 95% Cl)
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Analysis 1.1. Comparison 1: Cognitive stimulation versus no cognitive stimulation: post-treatment, Outcome 1:

Cognition

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 ADAS-Cog
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 4.0% 0.55[0.16, 0.94] —_—
Bottino 2005 217 8.33 6 -0.43 8.92 7 1.4% 0.28 [-0.82, 1.38]
Buschert 2011 0.7 8 8 0 6.93 7 1.5% 0.09 [-0.93, 1.10]
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 2.8% 0.21[-0.42,0.84] I
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 4.5% 0.70 [0.41, 1.00] —
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.1% -0.34[-1.13, 0.45] I
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.0% 0.14[-0.43,0.71] I
Gibbor 2020b 4.8  4.8235 16 -0.24  4.8235 13 2.2% 1.02[0.23, 1.80]
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 3.4% 0.25[-0.25,0.75] I
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 3.1% 1.03[0.48, 1.58] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.9% 0.04 [-0.84,0.91]
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.01 [-0.54, 0.57] S
Middelstadt 2016 -0.5 14.42 35 2 13.94 33 3.5% -0.17 [-0.65 , 0.30] -
Onder 2005 0.4 6.69 70 -2.5 6.55 67 4.3% 0.44[0.10, 0.77] —_—
Orgeta 2015 -1.52 7.2196 180 -1.97 7.2196 176 5.0% 0.06 [-0.15, 0.27] e
Orrell 2014 -3.83 10.9886 106 -3.18 10.9886 93 4.6% -0.06 [-0.34, 0.22] -
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.5% 0.66 [-0.04, 1.35] I
Rai 2021 0.51 5.2981 26 0.03 5.2981 26 3.2% 0.09 [-0.45, 0.63] R
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.0% 0.70[0.12, 1.29] —_—
Spector 2001 4.3 17.33 17 -1 20.5 10 2.2% 0.28 [-0.51, 1.06] I
Spector 2003 1.9 6.2 97 -0.3 5.5 70 4.4% 0.37 [0.06, 0.68] —_—
Subtotal (95% CI) 918 824  65.7% 0.30 [0.15, 0.46] ‘
Heterogeneity: Tau? = 0.06; Chi2 = 42.34, df = 20 (P = 0.002); I2 = 53%
Test for overall effect: Z = 3.85 (P = 0.0001)
1.1.2 Global cognitive score (includes MMSE & CERAD)
Breuil 1994 5.8 7.3 29 1 7.8 27 3.2% 0.63[0.09, 1.17] —_—
Subtotal (95% CI) 29 27 3.2% 0.63[0.09, 1.17] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.29 (P = 0.02)
1.1.3 MMSE
Baldelli 1993 3 5.32 13 -4.4 9.15 10 1.9% 0.99[0.11, 1.87]
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.1% 0.50 [-0.04, 1.05] N
Kim 2016 0.53 7.64 32 -1.91 9.88 21 3.1% 0.28 [-0.27, 0.83] J
Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 0.80[0.27,1.33] —_—
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.5% 0.23[-0.82,1.28] RN S
Tanaka 2021 1.9 2.3238 15 1.25 3.7947 10 2.1% 0.21[-0.59, 1.01] _
Subtotal (95% CI) 168 94 14.9% 0.52[0.25, 0.79] ‘
Heterogeneity: Tau? = 0.00; Chi? = 3.77, df = 5 (P = 0.58); 12 = 0%
Test for overall effect: Z = 3.82 (P = 0.0001)
1.1.4 Mattis Dementia Rating Scale
Young 2019 10.65 11.07 51 -1.4 6.41 50 3.8% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 51 50 3.8% 1.32[0.89, 1.75] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 5.98 (P < 0.00001)
1.1.5 Esame Neuropsicologico Breve 2 (ENB2)
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 1.7% 0.99 [0.05, 1.93] —
Subtotal (95% CI) 10 10 1.7% 0.99 [0.05, 1.93] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.06 (P = 0.04)
1.1.6 Montreal Cognitive Assessment (MoCA)
Cheung 2019 0.94 2.6745 18 -0.5 2.5969 12 2.3% 0.53[-0.21,1.27] —
Justo-Henriques 2022 5.18 6.57 22 -1.83 4.51 24 2.7% 1.23[0.60, 1.87] [
Subtotal (95% CI) 40 36 5.0% 0.91 [0.22, 1.60] ‘

Heterogeneity: Tau? = 0.12; Chi2 = 1.98, df = 1 (P = 0.16); I2 = 50%
Test for averall effect: 7. = 2.59 (P = 0.009)
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Analysis 1.1. (Continued)
Casavis (oo e oy o
Heterogeneity: Tau? = 0.12; Chi2 = 1.98, df = 1 (P = 0.16); I2 = 50%
Test for overall effect: Z = 2.59 (P = 0.009)

1.1.7 ACE-III
Leroi 2019 -3.29  8.8518 18 -0.79  8.8518
Subtotal (95% CI) 18

Heterogeneity: Not applicable
Test for overall effect: Z = 0.89 (P = 0.37)

1.1.8 CAM-COG-DS

Ali 2021 -2.29 11.0682 20 -0.71  11.0682
Subtotal (95% CI) 20

Heterogeneity: Not applicable

Test for overall effect: Z = 0.44 (P = 0.66)

Total (95% CI) 1254

Heterogeneity: Tau2 = 0.10; Chi2 = 86.32, df = 33 (P < 0.00001); 12 = 62%
Test for overall effect: Z = 5.28 (P < 0.00001)

Test for subgroup differences: Chi? = 31.39, df = 7 (P < 0.0001), I = 77.7%

25
25

20
20

1086

2.9%
2.9%

2.8%
2.8%

100.0%

-0.28[-0.89, 0.33]
-0.28 [-0.89, 0.33]

-0.14[-0.76 , 0.48]
-0.14 [-0.76 , 0.48]

0.40 [0.25, 0.55]

|

I t
-2 -1
Favours control

R

1
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Analysis 1.2. Comparison 1: Cognitive stimulation versus
no cognitive stimulation: post-treatment, Outcome 2: MMSE

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI
1.2.1 One to twelve months of CS
Baldelli 1993 3 5.32 13 -4.4 9.15 10 1.2% 7.40[1.03, 13.77] _—
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.9% 2.46 [-0.26 , 5.18] J S
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.6% 2.26 [-3.08, 7.60] R
Breuil 1994 1.4 2.7 29 -0.7 3.1 27 5.9% 2.10[0.57, 3.63] —
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.4% 1.40[-1.62, 4.42] S
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 3.3% 0.57 [-2.56 , 3.70] JR —
Carbone 2021 0.8894 2.68673 123 -1.2016 3.01666 101 7.3% 2.09[1.33, 2.85] -
Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.3% 2.90[0.50, 5.30] _—
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.4% 0.45 [-2.60 , 3.50] JR
Gibbor 2020b -0.5 3.9626 16 -0.01 3.9626 13 3.6% -0.49 [-3.39, 2.41] —_—
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 4.6% 5.17 [2.93, 7.41] —_—
Justo-Henriques 2022 3.54 3.84 22 -1.71 5.08 24 4.0% 5.25[2.66, 7.84] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.7% 2.44[-2.55, 7.43] JE S
Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 5.16 [1.94, 8.38] ——
Lopez 2020 -1.6 4.82 10 -1.7 59 10 1.9% 0.10 [-4.62 , 4.82] PR U
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 2.2% 1.00 [-3.31, 5.31] 1.
Mapelli 2013 29 5.03 10 -0.3 3.83 10 2.5% 3.20[-0.72,7.12] 4
Onder 2005 0.2 3.35 70 -1.1 3.27 67 6.7% 1.30[0.19, 2.41] ——
Orgeta 2015 -2.24 3.5616 180 -1.54 3.5616 176 7.3% -0.70 [-1.44, 0.04] =
Orrell 2014 -1.46  4.0938 106 -2.31 4.0938 93 6.7% 0.85[-0.29, 1.99] -
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.7% 4.87 [-0.14,9.88] I
Spector 2001 3.1 7.04 17 0 7.04 10 1.5% 3.10[-2.40, 8.60] [ S
Spector 2003 0.9 3.5 97 -0.4 3.5 70 6.8% 1.30[0.22, 2.38] ——
Tanaka 2021 1.9 2.3238 15 1.25 3.7947 10 4.0% 0.65[-1.98, 3.28] e
Young 2019 2.1 2.26 51 -0.74 1.52 50 7.3% 2.84[2.09, 3.59] -
Subtotal (95% CI) 1027 866 100.0% 1.99 [1.24, 2.74] ‘
Heterogeneity: Tau? = 1.83; Chi2 = 85.31, df = 24 (P < 0.00001); I2 = 72%
Test for overall effect: Z = 5.23 (P < 0.00001)
1.2.2 24 months of CS
Requena 2006 -1.31 10.3 14 -7.3 10.5 15 100.0% 5.99 [-1.58, 13.56] __.—
Subtotal (95% CI) 14 15 100.0% 5.99 [-1.58 , 13.56] _‘

Heterogeneity: Not applicable

Test for overall effect: Z = 1.55 (P = 0.12)

10 5
Favours control

0 5 10
Favours CS
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Analysis 1.3. Comparison 1: Cognitive stimulation versus no
cognitive stimulation: post-treatment, Outcome 3: ADAS-Cog

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.3.1 One to 12 months of CS
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 9.8% 2.86[0.88, 4.83] —
Bottino 2005 217 8.33 6 -0.43 8.92 7 1.5% 2.60[-6.79, 11.99] R S
Buschert 2011 0.7 8 8 0 6.93 7 2.1% 0.70 [-6.86 , 8.26] [ R
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.2% 3.58[-7.05, 14.21] PR R —
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 10.6% 4.08[2.42,5.73] -
Coen 2011 0.2 7.2 13 23 4.1 12 4.6% -2.10 [-6.65, 2.45] —_—
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.0% 1.50 [-4.60, 7.60] .
Gibbor 2020b 4.8 4.8235 16 -0.24  4.8235 13 6.2% 5.04[1.51, 8.57] —_—
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.2% 5.30 [-5.21, 15.81] N
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.7% 9.17 [4.69 , 13.65] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.1% 0.50 [-10.52, 11.52] R
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 1.9% 0.20 [-7.80, 8.20] R R
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 2.6% -2.50[-9.24 , 4.24] -
Onder 2005 0.4 6.69 70 -2.5 6.55 67 9.2% 2.90[0.68, 5.12] —-—
Orgeta 2015 -1.52 7.2196 180 -1.97 7.2196 176 11.0% 0.45[-1.05, 1.95] e
Orrell 2014 -3.83 10.9886 106 -3.18 10.9886 93 7.2% -0.65[-3.71, 2.41] —
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.2% 7.30 [-0.09 , 14.69] I
Rai 2021 0.51  5.2981 26 0.03  5.2981 26 7.6% 0.48 [-2.40 , 3.36] e
Requena 2006 6.4 14.06 20 -6.6 20.48 30 1.4% 13.00 [3.43, 22.57] JEE Y
Spector 2001 4.3 17.33 17 -1 20.5 10 0.6% 5.30[-9.84, 20.44] >
Spector 2003 1.9 6.2 97 -0.3 5.5 70 10.3% 2.20[0.42, 3.98] ——
Subtotal (95% CI) 918 824 100.0% 2.42[1.21, 3.63] ‘
Heterogeneity: Tau? = 2.85; Chi2 = 40.53, df = 20 (P = 0.004); 2 = 51%
Test for overall effect: Z = 3.93 (P < 0.0001)
1.3.2 24 months of CS
Requena 2006 3.38 18.26 14 -8.56 17.13 15 100.0% 11.94[-0.97 , 24.85] _—H
Subtotal (95% CI) 14 15 100.0% 11.94 [-0.97 , 24.85] -‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.81 (P = 0.07)
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Analysis 1.4. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 4: Quality of Life: self-report

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.4.1 QoL-AD
Alvares-Pereira 2021 -0.53 4.63 55 0.27 5.74 50 7.2% -0.15[-0.54, 0.23] ——l
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 2.4% 0.05[-0.96 , 1.07] R A
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 4.6% 0.11[-0.52, 0.74] R F—
Carbone 2021 1.6 6.63 118 -0.2 5.12 96 8.7% 0.30[0.03, 0.57] -
Coen 2011 3.6 3.7 14 0.5 4.4 13 3.5% 0.74[-0.04 , 1.53] S
Cove 2014 0.23 7.97 24 0.54 7.74 23 5.1% -0.04 [-0.61, 0.53] JR B
Gibbor 2020b 2.09 5.3427 16 215  5.3427 13 3.8% -0.01[-0.74, 0.72] _t
Justo-Henriques 2022 1.64 7.14 22 -2.5 8.28 24 5.0% 0.52[-0.06 , 1.11] j I
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 5.3% -0.22 [-0.78, 0.33] —_—
Lok 2020 11.86 9.64 30 -2.16 7.48 30 5.0% 1.60[1.02, 2.19] —_—
Maci 2012 12.3 11.78 7 -1.3 7.86 7 1.9% 1.27[0.09, 2.46] _——
Marinho 2021 2 8.77 24 0.4 7.21 26 5.3% 0.20 [-0.36, 0.75] —_
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 6.1% -0.10 [-0.58 , 0.38] JR
Orgeta 2015 -0.25 9.4817 180 -0.28  9.4817 176 9.4% 0.00 [-0.20, 0.21] 4
Orrell 2014 -0.67 6.428 106 -2.45 6.428 93 8.5% 0.28 [-0.00, 0.56] -
Rai 2021 0.25  3.9551 26 -1.45  3.9551 26 5.3% 0.42[-0.13, 0.97] 4
Spector 2003 1.3 5.1 97 -0.8 5.6 70 8.1% 0.39[0.08, 0.70] ——
Subtotal (95% CI) 814 727  95.2% 0.26 [0.07 , 0.44] ’
Heterogeneity: Tau? = 0.08; Chi2 = 42.68, df = 16 (P = 0.0003); 12 = 63%
Test for overall effect: Z =2.73 (P = 0.006)
1.4.2 EQ-5D
Leroi 2019 0.0075  0.2616 18 0 0.2616 25 4.8% 0.03[-0.58, 0.63] JR N
Subtotal (95% CI) 18 25 4.8% 0.03 [-0.58 , 0.63] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.09 (P = 0.93)
Total (95% CI) 832 752 100.0% 0.25 [0.07 , 0.42] ’
Heterogeneity: Tau? = 0.08; Chi2 = 43.00, df = 17 (P = 0.0005); I2 = 60%
Test for overall effect: Z =2.71 (P = 0.007) _:2 _:1 0 i 5
Test for subgroup differences: Chi2 = 0.51, df = 1 (P = 0.48), I = 0% Favours control Favours CS
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Analysis 1.5. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 5: Quality of Life: proxy-rated

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 QoL-AD proxy
Ali 2021 0.26  3.9852 20 -2.85  3.9852 20 7.0% 0.76 [0.12, 1.41] —
Alvares-Pereira 2021 -0.53 5.83 55 0.2 1.096 50 12.3% -0.17 [-0.55, 0.21] =
Gibbor 2020b 0.68  6.5725 16 -0.99  6.5725 13 5.8% 0.25[-0.49, 0.98] J —
Kim 2016 0.81 2.34 32 -1.09 2.01 21 8.1% 0.84[0.27, 1.42] —.
Maci 2012 10.2 8.08 7 -1.4 3.89 7 2.3% 1.71[0.43, 3.00] [
Marinho 2021 0.8 7.64 23 -0.2 8.91 24 8.1% 0.12 [-0.45, 0.69] e
Middelstadt 2016 -0.4 6.16 35 -1 5.94 33 10.0% 0.10 [-0.38, 0.57] —f—
Orgeta 2015 -1.71  5.6313 180 -1.97  5.6313 176  17.5% 0.05 [-0.16 , 0.25] -
Orrell 2014 0.62  5.2429 106 0.55  5.2429 93  15.3% 0.01[-0.27, 0.29] .
Rai 2021 0.04  4.5622 26 -0.08  4.5622 26 8.6% 0.03 [-0.52, 0.57] —
Subtotal (95% CI) 500 463  95.0% 0.20 [-0.02, 0.41] ’
Heterogeneity: Tau? = 0.06; Chi? = 19.27, df =9 (P = 0.02); I2 = 53%
Test for overall effect: Z = 1.80 (P = 0.07)
1.5.2 QoL-D
Tanaka 2021 1.5 69714 15 -1.8 4.4272 10 5.0% 0.52[-0.29, 1.34] i I
Subtotal (95% CI) 15 10 5.0% 0.52 [-0.29, 1.34] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.26 (P =0.21)
Total (95% CI) 515 473 100.0% 0.21 [0.00, 0.42]

Heterogeneity: Tau? = 0.05; Chi? = 20.22, df = 10 (P = 0.03); 2= 51%
Test for overall effect: Z = 2.00 (P = 0.05)
Test for subgroup differences: Chi2 = 0.57, df =1 (P = 0.45), 12 = 0%

2 -1 1 2
Favours control Favours CS

13

Analysis 1.6. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 6: Communication and social interaction

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.6.1 Holden Communication Scale
Alvares-Pereira 2021 2.75 6.29 55 0.32 9.67 50 16.3% 0.30 [-0.09 , 0.68] I E—
Spector 2001 -0.7 10.5 17 -0.5 9.4 10 4.4% -0.02 [-0.80, 0.76] R
Spector 2003 0.2 6.1 97 -3.2 6.3 70  23.0% 0.55[0.23, 0.86] S
Subtotal (95% CI) 169 130  43.7% 0.40 [0.15, 0.65] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 2.22, df =2 (P = 0.33); 2 = 10%
Test for overall effect: Z = 3.11 (P = 0.002)
1.6.2 Narrative language - communicative abilities
Capotosto 2017 2.45 4.73 20 0.53 5.61 19 6.5% 0.36 [-0.27, 1.00] N I
Carbone 2021 3.02 4.41 122 0.22 3.58 98  28.5% 0.69[0.41, 0.96] -
Subtotal (95% CI) 142 117 35.1% 0.64[0.38, 0.89] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.84, df =1 (P = 0.36); 2= 0%
Test for overall effect: Z = 4.96 (P < 0.00001)
1.6.3 NOSGER - Social Behaviour
Graessel 2011 1 3.0993 56 -0.54  2.6603 63  17.7% 0.53[0.17, 0.90] R
Tanaka 2021 0.8  3.0984 15 -34 4.111 10 3.5% 1.15[0.28, 2.02] -_
Subtotal (95% CI) 71 73 21.3% 0.71[0.16, 1.26] ‘
Heterogeneity: Tau? = 0.07; Chi2 = 1.64, df = 1 (P = 0.20); I2 = 39%
Test for overall effect: Z = 2.54 (P = 0.01)
Total (95% CI) 382 320 100.0% 0.53 [0.36, 0.70]

Heterogeneity: Tau? = 0.01; Chi2 = 6.77, df = 6 (P = 0.34); I = 11%
Test for overall effect: Z = 6.22 (P < 0.00001)
Test for subgroup differences: Chi2 = 2.15, df = 2 (P = 0.34), I2 = 7.0%

*
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Analysis 1.7. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 7: Mood: Self-reported

Heterogeneity: Tau? = 0.03; Chi2 = 12.42, df =9 (P = 0.19); I = 28%

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.7.1 Geriatric Depression Scale (GDS-30) One to twelve months of CS
Baldelli 1993 2.1 4.61 13 -2.3 4.99 10 4.4% 0.89[0.02, 1.76] [
Baldelli 2002 3.21 7.98 71 2.57 10 16 9.7% 0.08 [-0.47 , 0.62] —
Kim 2016 1.44 10.9 32 0.11 9.62 21 9.5% 0.13[-0.43, 0.68] —
Requena 2006 5.6 7.87 20 2.03 9.07 30 9.0% 0.41[-0.16, 0.98] JH
Subtotal (95% CI) 136 77  32.6% 0.28 [-0.02, 0.58] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 2.91, df = 3 (P = 0.41); 2= 0%
Test for overall effect: Z = 1.82 (P =0.07)
1.7.2 Geriatric Depression Scale (14 item) One to twelve months of CS
Coen 2011 -0.9 3 13 0.1 1.9 13 5.4% -0.39 [-1.16, 0.39] —_—
Subtotal (95% CI) 13 13 5.4% -0.39 [-1.16, 0.39] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.97 (P = 0.33)
1.7.3 Geriatric Depression Scale (GDS-15) One to twelve months of CS
Justo-Henriques 2022 1.37 4.62 22 -1.5 4.46 24 8.5% 0.62[0.03, 1.22] A
Orgeta 2015 -0.3 2.214 180 -0.18 2.214 176 27.1% -0.05 [-0.26, 0.15] -
Subtotal (95% CI) 202 200 35.5% 0.22 [-0.43, 0.88] ’
Heterogeneity: Tau? = 0.18; Chi2 = 4.44, df = 1 (P = 0.04); 2= 77%
Test for overall effect: Z = 0.67 (P = 0.50)
1.7.4 HADS - Depression
Leroi 2019 0.73  2.7652 12 1.68  2.7652 22 6.4% -0.34[-1.04, 0.37] PR
Subtotal (95% CI) 12 22 6.4% -0.34 [-1.04, 0.37] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.93 (P = 0.35)
1.7.5 CESD-R
Juarez-Cedillo 2020 5.08 16.8 36 1.45 17 24 10.4% 0.21[-0.31,0.73] e
Subtotal (95% CI) 36 24 10.4% 0.21 [-0.31, 0.73] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)
1.7.6 Cornell Scale for Depression in Dementia (self-report)
Rai 2021 -0.02  3.4033 26 0.05  3.4033 26 9.7% -0.02 [-0.56 , 0.52] —_—
Subtotal (95% CI) 26 26 9.7% -0.02 [-0.56 , 0.52] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 425 362 100.0% 0.11 [-0.08, 0.31] r

Test for overall effect: Z = 1.12 (P = 0.26)
Test for subgroup differences: Chi2 = 4.76, df = 5 (P = 0.45), 2= 0%
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Analysis 1.8. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 8: Anxiety: Interviewer/staff-rated

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.8.1 Hamilton Anxiety Rating Scale

Maci 2012 5.7 5.61 7 1.3 4.08 7 3.1% 0.84[-0.27, 1.95] JE
Subtotal (95% CI) 7 7 3.1% 0.84 [-0.27 , 1.95] <‘
Heterogeneity: Not applicable

Test for overall effect: Z = 1.48 (P = 0.14)

1.8.2 NPI - anxiety subscale

Capotosto 2017 0.15 1.71 20 0.26 1.58 19 9.7% -0.07 [-0.69, 0.56] —_—
Subtotal (95% CI) 20 19 9.7% -0.07 [-0.69 , 0.56] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 0.20 (P = 0.84)

1.8.3 Rating of Anxiety in Dementia (RAID)

Alvares-Pereira 2021 3.07 8.26 55 1.9 5.87 50  25.9% 0.16 [-0.22, 0.54] S

Coen 2011 1.1 7.3 14 -1.6 6.4 12 6.3% 0.38[-0.40, 1.16] .

Orrell 2014 -0.22  4.2208 106 -0.14  4.2208 93 49.1% -0.02 [-0.30, 0.26]

Spector 2001 3.1 11.68 17 -3.2 9.45 10 6.0% 0.56 [-0.24 , 1.36]

Subtotal (95% CI) 192 165 87.3% 0.10 [-0.11, 0.31]

Heterogeneity: Tau? = 0.00; Chi? = 2.56, df = 3 (P = 0.46); 2= 0%

Test for overall effect: Z = 0.96 (P = 0.34)

Total (95% CI) 219 191 100.0% 0.11 [-0.09, 0.30]

Heterogeneity: Tau? = 0.00; Chi2 = 4.52, df = 5 (P = 0.48); 2= 0% r

Test for overall effect: Z = 1.10 (P = 0.27) _:2 _:1 0 i é

Test for subgroup differences: Chi2 = 1.96, df =2 (P = 0.37), 12 = 0% Favours control Favours CS
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Analysis 1.9. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 9: Mood: Interviewer/staff-rated

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.9.1 Cornell Scale for Depression in Dementia
Alvares-Pereira 2021 191 4.38 55 1.2 5.25 50 11.2% 0.15[-0.24, 0.53] JE I
Capotosto 2017 1.4 2.87 20 0.42 3.49 19 7.8% 0.30[-0.33, 0.93] _
Carbone 2021 1.9 3.14 123 -0.89 3.37 101 12.8% 0.86[0.58 , 1.13] —_—
Maci 2012 5.9 6.26 7 -1.3 4.17 7 3.6% 1.27[0.08, 2.45] - -
Marinho 2021 1.3 2.8 24 -1.1 2.55 26 8.4% 0.88[0.30, 1.47] [ —
Orrell 2014 -0.38  5.2185 106 -1.14  5.2185 93 12.8% 0.15[-0.13, 0.42] ——
Rai 2021 -0.04 4.0103 26 0.79  4.0103 26 8.9% -0.20 [-0.75, 0.34] —_—
Spector 2001 2.6 8.05 17 -2.2 7.19 10 6.1% 0.60 [-0.20, 1.40] S
Spector 2003 0 6.2 97 0.5 7 70 12.4% -0.08 [-0.38, 0.23] e
Subtotal (95% CI) 475 402 84.0% 0.36 [0.05, 0.67] ‘
Heterogeneity: Tau? = 0.15; Chi? = 33.35, df = 8 (P < 0.0001); I> = 76%
Test for overall effect: Z = 2.31 (P = 0.02)
1.9.2 NOSGER - Mood
Graessel 2011 1 25392 56 0.1  2.6206 63 11.6% 0.35[-0.02, 0.71] S
Subtotal (95% CI) 56 63 11.6% 0.35 [-0.02, 0.71] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.87 (P = 0.06)
1.9.3 Montgomery-Asberg Depression Rating Scale
Buschert 2011 1.5 5.33 8 -0.4 6.4 7 4.4% 0.31[-0.72, 1.33] [ S
Subtotal (95% CI) 8 7 4.4% 0.31[-0.72, 1.33] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.59 (P = 0.56)
Total (95% CI) 539 472 100.0% 0.35[0.09, 0.61] ‘
Heterogeneity: Tau? = 0.11; Chi? = 33.36, df = 10 (P = 0.0002); I> = 70% )

Test for overall effect: Z =

2.69 (P = 0.007)

Test for subgroup differences: Chi? = 0.01, df = 2 (P = 0.99), I2 = 0%

105 0 05 1
Favours control Favours CS

Analysis 1.10. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 10: Quality of Relationship: self-report

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.10.1 QCPR
Cove 2014 -1.44 9.72 24 0.28 9.23 23 16.6% -0.18 [-0.75, 0.39] R E—
Orgeta 2015 0.65 7.4121 180 -0.73 74121 176 52.2% 0.19[-0.02, 0.39] -
Rai 2021 0.71 5.39 26 1.54 5.39 26 18.0% -0.15[-0.70, 0.39] PR —
Subtotal (95% CI) 230 225 86.7% 0.08 [-0.15, 0.31] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 2.37, df =2 (P = 0.31); 2= 16%
Test for overall effect: Z = 0.65 (P = 0.51)
1.10.2 Relationship Satisfaction Scale
Leroi 2019 -0.42  8.5747 16 2.83 85747 21 13.3% -0.37[-1.03,0.29] ¢— o |
Subtotal (95% CI) 16 21 13.3% -0.37 [-1.03, 0.29] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.11 (P = 0.27)
Total (95% CI) 246 246 100.0% -0.01 [-0.27 , 0.25]

Heterogeneity: Tau? = 0.02; Chi2 = 4.28, df = 3 (P = 0.23); I2 = 30%

Test for overall effect: Z =

0.07 (P = 0.95)

Test for subgroup differences: Chi2 = 1.59, df = 1 (P = 0.21), 2 = 37.2%
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Analysis 1.11. Comparison 1: Cognitive stimulation versus no
cognitive stimulation: post-treatment, Outcome 11: ADL scales

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.11.1 Stewart ADL scale
Baldelli 1993 1.5 39.47 13 -8.9 39.2 10 7.0% 0.25[-0.57, 1.08] - .
Subtotal (95% CI) 13 10 7.0% 0.25 [-0.57 , 1.08] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 0.60 (P = 0.55)

1.11.2 Barthel ADL scale
Baldelli 2002 15.37 34.94 71 11.88 40.48 16 16.2% 0.10 [-0.45, 0.64] J—

e
Onder 2005 -0.9 8.37 70 -2.9 8.19 67  42.3% 0.24[-0.10, 0.58] i —
Tanaka 2021 0.7  5.0349 15 1.7 53759 10 7.4% -0.19[-0.99, 0.62] R I
Subtotal (95% CI) 156 93  66.0% 0.16 [-0.11, 0.43] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 0.99, df = 2 (P = 0.61); I2 = 0%

Test for overall effect: Z = 1.14 (P = 0.25)

1.11.3 Erlangen Test of ADL

Graessel 2011 -0.3 7.43 31 -2.8 9.28 30 18.8% 0.29 [-0.21, 0.80] PR S —

Subtotal (95% CI) 31 30 18.8% 0.29 [-0.21, 0.80]
Heterogeneity: Not applicable
Test for overall effect: Z = 1.14 (P = 0.25)

.
1.11.4 Katz ADL scale
Bottino 2005 1 3.27 6 0.15 2.86 7 4.0% 0.26 [-0.84, 1.36] —
Maci 2012 0 1.27 7 1.84 7 4.4% 0.00 [-1.05, 1.05] B
Subtotal (95% CI) 13 14 8.3% 0.12 [-0.63, 0.88] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.11, df = 1 (P = 0.74); 12 = 0%
Test for overall effect: Z = 0.32 (P = 0.75)

(=}

Total (95% CI) 213 147 100.0% 0.19 [-0.03, 0.41]
Heterogeneity: Tau? = 0.00; Chi2 = 1.38, df = 6 (P = 0.97); I2 = 0%
Test for overall effect: Z = 1.67 (P = 0.09) 1 05 0 05 1
Test for subgroup differences: Chi2 = 0.27, df = 3 (P = 0.96), 12 = 0% Favours control Favours CS
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Analysis 1.12. Comparison 1: Cognitive stimulation versus no
cognitive stimulation: post-treatment, Outcome 12: Instrumental ADL

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.12.1 Lawton Brody Instrumental ADL

Justo-Henriques 2022 1.09 8.32 22 -1.66 8.15 24 3.5% 0.33[-0.25, 0.91] RN
Maci 2012 0.1 1.03 7 0 0.85 7 1.1% 0.10[-0.95, 1.15]

Onder 2005 0 1.67 70 -0.2 1.64 67  10.5% 0.12 [-0.22, 0.46] —t .
Subtotal (95% CI) 99 98 15.1% 0.17 [-0.11, 0.45] ‘

Heterogeneity: Tau2 = 0.00; Chi? = 0.39, df = 2 (P = 0.82); 2 = 0%
Test for overall effect: Z = 1.17 (P = 0.24)

1.12.2 Disability Assessment for Dementia

Capotosto 2017 -0.35 27.6 20 -0.63 31 19 3.0% 0.01[-0.62, 0.64] RN
Carbone 2021 -0.77 9.98 84 -4.41 15.57 56 10.2% 0.29 [-0.05, 0.63] -
Subtotal (95% CI) 104 75 13.2% 0.23 [-0.07 , 0.52] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.59, df =1 (P = 0.44); 2= 0%
Test for overall effect: Z = 1.48 (P = 0.14)

1.12.3 NOSGER IADL subscale

Graessel 2011 0.7 3.174 56 -0.5 2.465 63 8.9% 0.42[0.06, 0.79]
Subtotal (95% CI) 56 63 8.9% 0.42 [0.06 , 0.79]
Heterogeneity: Not applicable

Test for overall effect: Z = 2.28 (P = 0.02)

}

1.12.4 Bristol Activities of Daily Living Scale (BADLS)

Orgeta 2015 -8.55  6.3051 180 -8.64  6.3051 176 27.4% 0.01[-0.19, 0.22] ——
Rai 2021 -0.08  3.7344 26 -1.09  3.7344 26 4.0% 0.27 [-0.28, 0.81] RN
Subtotal (95% CI) 206 202 31.3% 0.05 [-0.15, 0.24] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.72, df = 1 (P = 0.40); I>= 0%
Test for overall effect: Z = 0.47 (P = 0.64)

1.12.5 Alzheimer's Disease Cooperative Study - ADL Scale

Ali 2021 -3.72  7.7445 20 -5.95  7.7445 20 3.0% 0.28 [-0.34, 0.91] RN S —
Marinho 2021 2 21.02 24 -1.8 21.1 24 3.7% 0.18 [-0.39, 0.74] RN S
Middelstadt 2016 -0.2 21.78 35 0.3 25.04 33 5.2% -0.02 [-0.50, 0.45] RN
Orrell 2014 1.17 10.7013 106 0.23 10.7013 93 15.2% 0.09 [-0.19, 0.37] J —
Subtotal (95% CI) 185 170 27.1% 0.10 [-0.11, 0.31] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.66, df = 3 (P = 0.88); I2= 0%
Test for overall effect: Z = 0.95 (P = 0.34)

1.12.6 Rapid Disability Rating Scale
Juarez-Cedillo 2020 -0.5 531 36 -2.66 7.71 24 4.4% 0.33[-0.19, 0.85] —
Subtotal (95% CI) 36 24 4.4% 0.33 [-0.19, 0.85]
Heterogeneity: Not applicable

Test for overall effect: Z = 1.26 (P = 0.21)

|

"

Total (95% CI) 686 632 100.0% 0.15 [0.04, 0.26]
Heterogeneity: Tau? = 0.00; Chi2 = 6.56, df = 12 (P = 0.89); I> = 0%
Test for overall effect: Z = 2.69 (P = 0.007) 1 05 0 05 1
Test for subgroup differences: Chi? = 4.22, df = 5 (P = 0.52), I = 0% Favours control Favours CS
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Analysis 1.13. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 13: Behaviour that challenges

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.13.1 NPI
Carbone 2021 2.85 7.55 123 -2.21 8.19 101 12.0% 0.64[0.37,0.91] —-—
Juarez-Cedillo 2020 -1.63 14.4 36 -4.41 13.8 24 7.4% 0.19[-0.32,0.71] I
Leroi 2019 -11.24  10.6697 18 -5.28 10.6697 23 6.0% -0.55[-1.18, 0.08] —_
Middelstadt 2016 0.4 6.72 35 -1.6 9.36 33 8.1% 0.24[-0.23, 0.72] I
Onder 2005 0.9 159 70 -2.5 17.19 67 10.7% 0.20[-0.13, 0.54] -
Orgeta 2015 0.58 12.3695 180 1.3 123695 176 13.3% -0.06 [-0.27, 0.15] L
Orrell 2014 -6.16 15.2619 106 -7.74 15.2619 93 11.9% 0.10[-0.18, 0.38] -
Rai 2021 2.21 10.3753 26 3.16 10.3753 26 7.1% -0.09 [-0.63, 0.45] —
Subtotal (95% CI) 594 543  76.4% 0.13 [-0.10, 0.36] ’
Heterogeneity: Tau? = 0.07; Chi? = 22.51, df = 7 (P = 0.002); I = 69%
Test for overall effect: Z =1.09 (P = 0.27)
1.13.2 NPI - Agitation
Capotosto 2017 0.05 0.82 20 0.05 1.74 19 6.0% 0.00 [-0.63, 0.63] R S—
Subtotal (95% CI) 20 19 6.0% 0.00 [-0.63, 0.63] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.00 (P = 1.00)
1.13.3 NOSGER - Challenging Behaviour
Graessel 2011 0.5 2.6886 56 -0.3 2.303 63 10.2% 0.32[-0.04, 0.68] -
Subtotal (95% CI) 56 63 10.2% 0.32 [-0.04, 0.68] ‘
Heterogeneity: Not applicable
Test for overall effect: Z =1.73 (P = 0.08)
1.13.4 Behave-AD
Mapelli 2013 7.2 8.05 10 -2.5 6.05 10 3.1% 1.30[0.32, 2.29] —_—
Subtotal (95% CI) 10 10 3.1% 1.30 [0.32, 2.29] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.59 (P = 0.009)
1.13.5 Dementia Behaviour Disturbance Scale (DBD)
Tanaka 2021 -0.9 12.0062 15 -2.9 6.6408 10 4.3% 0.19[-0.61, 0.99] JR S
Subtotal (95% CI) 15 10 4.3% 0.19 [-0.61, 0.99] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.46 (P = 0.64)
Total (95% CI) 695 645 100.0% 0.18 [-0.01, 0.38]

Heterogeneity: Tau? = 0.06; Chi? = 28.67, df = 11 (P = 0.003); I> = 62%

Test for overall effect: Z =1.81 (P =0.07)

Test for subgroup differences: Chi2 = 6.01, df = 4 (P = 0.20), I = 33.4%
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Analysis 1.14. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 14: Behaviour, General Rating Scales

Experimental Control Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

Std. Mean Difference
IV, Random, 95% CI

1.14.1 CAPE Behaviour Rating Scale

Alvares-Pereira 2021 1.473 3.43 55 -0.36 4.58 50 21.2%
Coen 2011 0 3.6 14 -1.4 5.4 13 7.6%
Spector 2001 -1.1 6.08 17 -0.6 7.07 10 7.2%
Spector 2003 -0.2 6.1 97 -0.7 55 70 27.7%
Subtotal (95% CI) 183 143 63.6%

Heterogeneity: Tau2 = 0.00; Chi2 = 2.70, df = 3 (P = 0.44); 2= 0%
Test for overall effect: Z = 1.86 (P = 0.06)

1.14.2 NOSGER

Graessel 2011 53 11.5757 56 -1 7.5443 63 22.5%
Subtotal (95% CI) 56 63 225%
Heterogeneity: Not applicable

Test for overall effect: Z = 3.44 (P = 0.0006)

1.14.3 Blessed Dementia Rating Scale

Juarez-Cedillo 2020 -0.52 5.12 36 -3.77 7.84 24 13.9%
Subtotal (95% CI) 36 24 13.9%
Heterogeneity: Not applicable

Test for overall effect: Z = 1.89 (P = 0.06)

Total (95% CI) 275 230 100.0%
Heterogeneity: Tau? = 0.02; Chi? = 7.12, df = 5 (P = 0.21); I = 30%

Test for overall effect: Z = 3.08 (P = 0.002)

Test for subgroup differences: Chiz = 4.42, df = 2 (P = 0.11), I* = 54.7%

0.45[0.06, 0.84]
0.30[-0.46 , 1.06]
-0.08 [-0.86, 0.71]
0.08 [-0.22, 0.39]
0.21 [-0.01, 0.43]

0.65[0.28, 1.02]
0.65[0.28 , 1.02]

0.51[-0.02, 1.03]
0.51 [-0.02, 1.03]

0.35[0.13, 0.58]

—_— ]

-~

<>

1 05 0 05 1
Favours control Favours CS

Analysis 1.15. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 15: Caregiver outcome - anxiety

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.15.1 Hamilton Anxiety Scale
Bottino 2005 4.83 6.33 6 0.14 5.41 7 2.8% 0.75[-0.40, 1.89] —
Onder 2005 -0.3 3.35 70 -0.5 3.27 67 26.1% 0.06 [-0.27 , 0.40] e
Subtotal (95% CI) 76 74 28.8% 0.18 [-0.33, 0.68] ’

Heterogeneity: Tau? = 0.05; Chi2 = 1.27, df = 1 (P = 0.26); I = 22%
Test for overall effect: Z = 0.69 (P = 0.49)

1.15.2 Hospital Anxiety & Depression Scale - Anxiety

Leroi 2019 -1.57  3.1352 18 0.06  3.1352 24 8.9%
Orgeta 2015 -0.11  3.8986 180 -0.04  3.8986 176 50.9%
Rai 2021 -0.08 2.925 26 -0.52 2.925 26 11.3%
Subtotal (95% CI) 224 226  71.2%

Heterogeneity: Tau? = 0.02; Chi2 = 2.70, df = 2 (P = 0.26); I> = 26%
Test for overall effect: Z = 0.46 (P = 0.65)

Total (95% CI) 300 300 100.0%
Heterogeneity: Tau? = 0.01; Chi2 = 4.66, df = 4 (P = 0.32); I> = 14%

Test for overall effect: Z = 0.01 (P = 0.99)

Test for subgroup differences: Chi2 = 0.67, df = 1 (P = 0.41), 2 = 0%

-0.51[-1.13,0.11]
-0.02 [-0.23, 0.19]
0.15[-0.40, 0.69]
-0.06 [-0.33, 0.21]

-0.00 [-0.19, 0.19]
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Analysis 1.16. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 16: Caregiver outcome - depressed mood

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

1.16.1 Hospital Anxiety & Depression Scales - depression
Ali 2021 0.76  4.7596 20 1.35  4.7596 20 6.1% -0.12 [-0.74 , 0.50] L

Leroi 2019 -0.53  2.8292 18 -0.14  2.8292 24 6.2% -0.14 [-0.75, 0.48] —_—
Orgeta 2015 -0.74  3.0322 180 -0.94  3.0322 176 54.0% 0.07 [-0.14, 0.27]
Rai 2021 0 2.0052 26 0.14  2.0052 26 7.9% -0.07 [-0.61 , 0.48]
Subtotal (95% CI) 244 246 74.2% 0.02 [-0.16, 0.20]

Heterogeneity: Tau2 = 0.00; Chi2 = 0.74, df = 3 (P = 0.86); I> = 0%
Test for overall effect: Z = 0.21 (P = 0.83)

1.16.2 Hamilton Depression Scale
Onder 2005 -0.9 3.35 70 -1 3.27 67  20.8% 0.03 [-0.30, 0.37] ——
Subtotal (95% CI) 70 67 20.8% 0.03 [-0.30, 0.37] ’
Heterogeneity: Not applicable

Test for overall effect: Z = 0.18 (P = 0.86)

1.16.3 Beck Depression Inventory
Maci 2012 6.9 9.26 7 -1.4 5.11 7 1.8% 1.04 [-0.10, 2.18] i
Subtotal (95% CI) 7 7 1.8% 1.04 [-0.10, 2.18] p
Heterogeneity: Not applicable

Test for overall effect: Z = 1.78 (P = 0.07)

|

1.16.4 Montgomery-Asberg Depression Rating Scale

Bottino 2005 3.83 7.71 6 2.29 7.69 7 1.9% 0.19[-0.91,1.28] R E——
Subtotal (95% CI) 6 7 1.9% 0.19 [-0.91, 1.28] ‘
Heterogeneity: Not applicable

Test for overall effect: Z = 0.33 (P = 0.74)

1.16.5 General Health Questionnaire (GHQ-12)

Spector 2001 3.8 291 5 -0.3 4.75 5 1.3% 0.94[-0.41,2.29] e —

Subtotal (95% CI) 5 5 1.3% 0.94 [-0.41, 2.29] ‘

Heterogeneity: Not applicable
Test for overall effect: Z = 1.37 (P =0.17)

Total (95% CI) 332 332 100.0% 0.05[-0.10, 0.21]
Heterogeneity: Tau? = 0.00; Chi2 = 5.48, df = 7 (P = 0.60); I> = 0%
Test for overall effect: Z = 0.70 (P = 0.48) o 1 0 1 b3
Test for subgroup differences: Chi2 = 4.74, df = 4 (P = 0.31), I = 15.6% Favours control Favours CS
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Analysis 1.17. Comparison 1: Cognitive stimulation versus no cognitive stimulation:
post-treatment, Outcome 17: Caregiver outcome - caregiving stress/burden (2)

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.17.1 Caregiver Burden Inventory
Maci 2012 8 18.54 7 -2 5.75 7 4.6% 0.68 [-0.41, 1.77] R —
Onder 2005 -2 11.7 70 -1.3 12.3 67  48.1% -0.06 [-0.39, 0.28]
Subtotal (95% CI) 77 74 52.7% 0.12 [-0.50, 0.75] ;

Heterogeneity: Tau? = 0.10; Chi2 = 1.62, df = 1 (P = 0.20); I> = 38%
Test for overall effect: Z = 0.39 (P = 0.70)

1.17.2 Relative's Stress Scale
Spector 2001 -1 12.8 5 -9 26.6 5 3.4% 0.35[-0.91, 1.60] - 1.
Subtotal (95% CI) 5 5 3.4% 0.35 [-0.91, 1.60]
Heterogeneity: Not applicable

Test for overall effect: Z = 0.54 (P = 0.59)

|

1.17.3 Zarit Burden Inventory

Leroi 2019 2.38 8.748 17 0.82 8.748 25 14.2% 0.17 [-0.44, 0.79] JR S
Marinho 2021 2 204 22 -0.4 19.67 23 15.8% 0.12[-0.47, 0.70] JR P
Subtotal (95% CI) 39 48  29.9% 0.14 [-0.28 , 0.57] ’
Heterogeneity: Tau2 = 0.00; Chi2 = 0.02, df = 1 (P = 0.90); I2 = 0%

Test for overall effect: Z = 0.67 (P = 0.50)

1.17.4 Caregiver Burden Scale

Ali 2021 -0.1  1.8716 20 -0.53 1.8716 20 14.0% 0.23[-0.40, 0.85]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)

S
4
t

Subtotal (95% CI) 20 20 14.0% 0.23 [-0.40, 0.85] ’

Total (95% CI) 141 147 100.0% 0.09 [-0.14, 0.32]
Heterogeneity: Tau? = 0.00; Chi2 = 2.31, df =5 (P = 0.81); 2= 0%
Test for overall effect: Z = 0.76 (P = 0.45) o 1 0 1 )
Test for subgroup differences: Chi2 = 0.14, df = 3 (P = 0.99), I2 = 0% Favours control Favours CS
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Analysis 1.18. Comparison 1: Cognitive stimulation versus no cognitive stimulation:
post-treatment, Outcome 18: Caregiver outcome - caregiving stress/burden (1)

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.18.1 Caregiver Burden Inventory
Maci 2012 8 18.54 7 -2 5.75 7 4.6% 0.68 [-0.41, 1.77] R —
Onder 2005 -2 11.7 70 -1.3 12.3 67  48.3% -0.06 [-0.39, 0.28]
Subtotal (95% CI) 77 74 52.9% 0.12 [-0.50, 0.75] ;
Heterogeneity: Tau? = 0.10; Chi2 = 1.62, df = 1 (P = 0.20); I> = 38%
Test for overall effect: Z = 0.39 (P = 0.70)
1.18.2 Relative's Stress Scale
Leroi 2019 0.78  6.5259 17 -0.24  6.5259 23 13.8% 0.15[-0.47, 0.78] JE
Spector 2001 -1 12.8 5 -9 26.6 5 3.4% 0.35[-0.91, 1.60] PR I
Subtotal (95% CI) 22 28 17.2% 0.19 [-0.37, 0.75] ’
Heterogeneity: Tau2 = 0.00; Chi2 = 0.07, df =1 (P = 0.79); I2 = 0%
Test for overall effect: Z = 0.67 (P = 0.50)
1.18.3 Zarit Burden Inventory
Marinho 2021 2 204 22 -0.4 19.67 23 15.9% 0.12[-0.47, 0.70] JR P
Subtotal (95% CI) 22 23  159% 0.12 [-0.47 , 0.70] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.39 (P = 0.69)
1.18.4 Caregiver Burden Scale
Ali 2021 -0.1  1.8716 20 -0.53 1.8716 20 14.0% 0.23[-0.40, 0.85] JR
Subtotal (95% CI) 20 20 14.0% 0.23 [-0.40, 0.85] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.71 (P = 0.48)
Total (95% CI) 141 145 100.0% 0.09 [-0.15, 0.32] r

Heterogeneity: Tau? = 0.00; Chi2 = 2.27, df =5 (P = 0.81); 2= 0%

Test for overall effect: Z = 0.73 (P = 0.47) o 1 0 1 )
Test for subgroup differences: Chi2 = 0.09, df = 3 (P = 0.99), I2 = 0% Favours control Favours CS
Analysis 1.19. Comparison 1: Cognitive stimulation versus no cognitive stimulation:
post-treatment, Outcome 19: Caregiver outcome - health-related quality of life
Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.19.1 EQ-5D
Leroi 2019 0.05 0.175 18 -0.02 0.175 25 14.5% 0.39[-0.22, 1.00] PR S
Orgeta 2015 -0.03 0.1925 180 -0.08 0.1925 176 28.4% 0.26 [0.05, 0.47] —.—
Orrell 2014 -0.05 0.1187 29 0 0.1187 34 17.7% -0.42 [-0.92, 0.09] _—
Rai 2021 3.01 9.8787 26 -4.68  9.8787 26 15.8% 0.77[0.20, 1.33] —_— )
Subtotal (95% CI) 253 261 76.3% 0.24 [-0.18 , 0.65] ‘
Heterogeneity: Tau? = 0.12; Chi? = 10.20, df = 3 (P = 0.02); 2= 71%
Test for overall effect: Z =1.12 (P = 0.26)
1.19.2 SF-36
Onder 2005 -1.3 11.7132 70 -1.1 11.4595 67 23.7% -0.02 [-0.35, 0.32] —_—
Subtotal (95% CI) 70 67 23.7% -0.02 [-0.35, 0.32] ’
Heterogeneity: Not applicable
Test for overall effect: Z = 0.10 (P = 0.92)
Total (95% CI) 323 328 100.0% 0.17 [-0.14, 0.49]

Heterogeneity: Tau2 = 0.08; Chi2 = 11.93, df = 4 (P = 0.02); I = 66%
Test for overall effect: Z = 1.09 (P = 0.28)
Test for subgroup differences: Chi? = 0.87, df = 1 (P = 0.35), I> = 0%

™
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Analysis 1.20. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 20: Caregiver outcome - SF-12

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.20.1 SF-12 PCS
Leroi 2019 1.79  8.0393 24 0.28  8.0393 18 8.9% 0.18 [-0.43 , 0.80] R I
Orgeta 2015 -3.03 9.578 180 -3.84 9.578 176 77.5% 0.08 [-0.12, 0.29]
Orrell 2014 -0.95 5.499 29 -0.4 5.499 34 13.6% -0.10 [-0.59 , 0.40]
Subtotal (95% CI) 233 228 100.0% 0.07 [-0.11, 0.25]
Heterogeneity: Tau? = 0.00; Chi2 = 0.60, df =2 (P = 0.74); I = 0%
Test for overall effect: Z =0.73 (P = 0.46)
1.20.2 SF12 - MCS
Leroi 2019 2.11  10.2597 24 -1.16  10.2597 18 8.9% 0.31[-0.30, 0.93] RN
Orgeta 2015 -1.94  10.2999 180 -1.26  10.2999 176  77.6% -0.07 [-0.27, 0.14]
Orrell 2014 -0.45  4.9847 29 0.58  4.9847 34 13.6% -0.20 [-0.70, 0.29]
Subtotal (95% CI) 233 228 100.0% -0.05 [-0.23, 0.13]

Heterogeneity: Tau? = 0.00; Chi? = 1.73, df = 2 (P = 0.42); I? = 0%
Test for overall effect: Z = 0.55 (P = 0.58)

1 05
Favours control

05 1
Favours CS

0

Analysis 1.21. Comparison 1: Cognitive stimulation versus no cognitive stimulation:
post-treatment, Outcome 21: Caregiver outcome - quality of relationship

CSs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.21.1 QCPR
Orgeta 2015 -0.51  5.6051 134 -0.05  5.6051 139 56.6% -0.08 [-0.32, 0.16]
Rai 2021 0.82  5.4268 26 0.8  5.4268 26 24.0% 0.00 [-0.54, 0.55]
Subtotal (95% CI) 160 165 80.6% -0.07 [-0.29, 0.15]
Heterogeneity: Tau2 = 0.00; Chi2 = 0.08, df = 1 (P = 0.78); I2 = 0%
Test for overall effect: Z = 0.61 (P = 0.54)
1.21.2 Relationship Satisfaction Scale
Leroi 2019 246  6.4628 17 -1 6.4628 25 19.4% 0.53[-0.10, 1.15] 4
Subtotal (95% CI) 17 25 19.4% 0.53 [-0.10, 1.15] _‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.64 (P = 0.10)
Total (95% CI) 177 190 100.0% 0.06 [-0.26 , 0.37]

Heterogeneity: Tau2 = 0.03; Chi2 = 3.15, df =2 (P = 0.21); I2 = 36%
Test for overall effect: Z = 0.35 (P = 0.73)
Test for subgroup differences: Chi2 = 3.07, df = 1 (P = 0.08), 12 = 67.4%
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Analysis 1.22. Comparison 1: Cognitive stimulation versus no cognitive
stimulation: post-treatment, Outcome 22: Caregiver outcome - resilience

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.22.1 Brief Resilience Scale (Wagnild - RS14)
Orgeta 2015 -0.68  9.6742 180 -1.46  9.6742 176 89.5% 0.08 [-0.13, 0.29]
Subtotal (95% CI) 180 176  89.5% 0.08 [-0.13, 0.29]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.76 (P = 0.45)
1.22.2 Brief Resilience Scale (Smith and colleagues)
Leroi 2019 0.02  0.5463 18 0.06  0.5463 25  10.5% -0.07 [-0.68, 0.53] R S
Subtotal (95% CI) 18 25  10.5% -0.07 [-0.68 , 0.53] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.23 (P = 0.82)
Total (95% CI) 198 201 100.0% 0.06 [-0.13 , 0.26]

Heterogeneity: Tau2 = 0.00; Chi2 = 0.22, df = 1 (P = 0.64); I2 = 0%

Test for overall effect: Z = 0.64 (P = 0.52)

Test for subgroup differences: Chi2 = 0.22, df = 1 (P = 0.64), 2= 0%

*_

1 05

Favours control
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Comparison 2. Cognitive stimulation versus no cognitive stimulation (modality): post-treatment

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Cognition - modality 34 2340 Std. Mean Difference (IV, Ran- 0.40 [0.25, 0.55]
dom, 95% Cl)

2.1.1 One to twelve months of 27 1637 Std. Mean Difference (IV, Ran- 0.43[0.26, 0.59]

group CS dom, 95% Cl)

2.1.2 One to twelve months of indi- 7 703 Std. Mean Difference (IV, Ran- 0.30[-0.03, 0.64]

vidual CS dom, 95% Cl)

2.2 MMSE - modality 25 1893 Mean Difference (IV, Random, 1.99[1.24,2.74]
95% Cl)

2.2.1 One to twelve months of 21 1325 Mean Difference (IV, Random, 2.16[1.58,2.74]

group CS 95% Cl)

2.2.2 One to twelve months of indi- 4 568 Mean Difference (IV, Random, 1.18[-0.91, 3.28]

vidual CS 95% Cl)

2.3 ADAS-Cog - modality 21 1742 Mean Difference (IV, Random, 2.42[1.21,3.63]
95% Cl)

2.3.1 One to twelve months of 17 1168 Mean Difference (IV, Random, 2.66[1.12,4.20]

group CS 95% Cl)

2.3.2 One to twelve months of indi- 4 574 Mean Difference (IV, Random, 1.92 [-0.00, 3.85]

vidual CS 95% Cl)

2.4 Quality of Life: self-report 18 1584 Std. Mean Difference (IV, Ran- 0.25[0.07,0.42]

dom, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.4.1 One to twelve months of 13 1058 Std. Mean Difference (IV, Ran- 0.28[0.05, 0.52]

group CS dom, 95% Cl)

2.4.2 One to twelve months of indi- 5 526 Std. Mean Difference (IV, Ran- 0.11[-0.09, 0.30]

vidual CS dom, 95% Cl)

2.5 Quality of Life: proxy-rated 11 988 Std. Mean Difference (IV, Ran- 0.21[0.00, 0.42]
dom, 95% Cl)

2.5.1 One to twelve months of 7 511 Std. Mean Difference (IV, Ran- 0.26 [-0.06, 0.58]

group CS dom, 95% Cl)

2.5.2 One to twelve months of indi- 4 477 Std. Mean Difference (IV, Ran- 0.18[-0.11,0.47]

vidual CS dom, 95% Cl)

2.6 Mood: self-reported 10 787 Std. Mean Difference (IV, Ran- 0.11[-0.08, 0.31]
dom, 95% Cl)

2.6.1 One to twelve months of 6 299 Std. Mean Difference (IV, Ran- 0.20 [-0.06, 0.45]

group cognitive stimulation dom, 95% Cl)

2.6.2 One to twelve months of indi- 4 488 Std. Mean Difference (IV, Ran- 0.04 [-0.28, 0.35]

vidual cognitive stimulation dom, 95% Cl)

2.7 Instrumental ADL 13 1318 Std. Mean Difference (IV, Ran- 0.15[0.04, 0.26]
dom, 95% Cl)

2.7.1 One to twelve months of 8 687 Std. Mean Difference (IV, Ran- 0.20[0.05, 0.35]

group cognitive stimulation dom, 95% Cl)

2.7.2 One to twelve months of indi- 5 631 Std. Mean Difference (IV, Ran- 0.10[-0.06, 0.25]

vidual cognitive stimulation dom, 95% Cl)

2.8 Behaviour that challenges 12 1340 Std. Mean Difference (IV, Ran- 0.18[-0.01, 0.38]
dom, 95% Cl)

2.8.1 One to twelve months of 8 754 Std. Mean Difference (IV, Ran- 0.33[0.11, 0.54]

group cognitive stimulation dom, 95% Cl)

2.8.2 One to twelve months of indi- 4 586 Std. Mean Difference (IV, Ran- -0.04 [-0.28,0.19]

vidual cognitive stimulation dom, 95% Cl)

2.9 Caregiver outcome - depressed 8 664 Std. Mean Difference (IV, Ran- 0.05[-0.10, 0.21]

mood dom, 95% Cl)

2.9.1 One to twelve months of 3 37 Std. Mean Difference (IV, Ran- 0.68[0.00, 1.36]

group cognitive stimulation dom, 95% Cl)

2.9.2 One to twelve months of indi- 5 627 Std. Mean Difference (IV, Ran- 0.02[-0.14,0.18]

vidual cognitive stimulation dom, 95% Cl)
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Analysis 2.1. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 1: Cognition - modality

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI IV, Random, 95% CI
2.1.1 One to twelve months of group CS
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 4.0% 0.55[0.16, 0.94] J—
Baldelli 1993 3 5.32 13 -4.4 9.15 10 1.9% 0.99[0.11, 1.87] [
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.1% 0.50 [-0.04 , 1.05] | I
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 1.4% 0.28 [-0.82, 1.38] R
Breuil 1994 5.8 7.3 29 1 7.8 27 3.2% 0.63[0.09, 1.17] —_—
Buschert 2011 0.7 8 8 0 6.93 7 1.5% 0.09 [-0.93, 1.10] I
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 2.8% 0.21[-0.42,0.84] R I
Carbone 2021 2.313 5.843 108  -1.762 5.649 80 4.5% 0.70 [0.41, 1.00] —_—
Cheung 2019 094  2.6745 18 -0.5  2.5969 12 2.3% 0.53[-0.21, 1.27] I
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.1% -0.34[-1.13, 0.45] R
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.0% 0.14[-0.43,0.71] .
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 3.4% 0.25[-0.25, 0.75] R
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 3.1% 1.03[0.48, 1.58] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 3.1% 0.28 [-0.27, 0.83] I
Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 0.80[0.27, 1.33] -
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.9% 0.04 [-0.84, 0.91] R R
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.5% 0.23[-0.82, 1.28] JE—
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 1.7% 0.99[0.05, 1.93] - .
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.01[-0.54, 0.57] PR
Middelstadt 2016 -0.5 14.42 35 2 13.94 33 3.5% -0.17 [-0.65, 0.30] R
Orrell 2014 -3.83  10.9886 106 -3.18  10.9886 93 4.6% -0.06 [-0.34, 0.22] -
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.5% 0.66 [-0.04 , 1.35] ]
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.0% 0.70[0.12, 1.29] -
Spector 2001 43 17.33 17 -1 20.5 10 2.2% 0.28 [-0.51, 1.06] R S
Spector 2003 1.9 6.2 97 -0.3 5.5 70 4.4% 0.37[0.06 , 0.68] —_—
Tanaka 2021 1.9 23238 15 1.25  3.7947 10 2.1% 0.21[-0.59, 1.01] R I
Young 2019 10.65 11.07 51 -1.4 6.41 50 3.8% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 902 735  77.0% 0.43 [0.26 , 0.59] ‘
Heterogeneity: Tau2 = 0.09; Chi? = 59.26, df = 26 (P = 0.0002); I = 56%
Test for overall effect: Z = 5.12 (P < 0.00001)
2.1.2 One to twelve months of individual CS
Ali 2021 -2.29  11.0682 20 -0.71  11.0682 20 2.8% -0.14[-0.76 , 0.48] R
Gibbor 2020b 4.8  4.8235 16 -0.24  4.8235 13 2.2% 1.02[0.23, 1.80] -
Justo-Henriques 2022 5.18 6.57 22 -1.83 4.51 24 2.7% 1.23[0.60, 1.87] [ —
Leroi 2019 -3.29  8.8518 18 -0.79  8.8518 25 2.9% -0.28[-0.89, 0.33] PR
Onder 2005 04 6.69 70 -2.5 6.55 67 4.3% 0.44[0.10, 0.77] JE—
Orgeta 2015 -1.52  7.2196 180 -1.97  7.2196 176 5.0% 0.06 [-0.15, 0.27] e
Rai 2021 0.51  5.2981 26 0.03  5.2981 26 3.2% 0.09 [-0.45, 0.63] R P
Subtotal (95% CI) 352 351  23.0% 0.30 [-0.03, 0.64] ‘
Heterogeneity: Tau2 = 0.13; Chi2 = 21.51, df = 6 (P = 0.001); I = 72%
Test for overall effect: Z = 1.77 (P = 0.08)
Total (95% CI) 1254 1086 100.0% 0.40 [0.25, 0.55] ‘

Heterogeneity: Tau? = 0.10; Chi2 = 86.32, df = 33 (P < 0.00001); I2 = 62%
Test for overall effect: Z = 5.28 (P < 0.00001)
Test for subgroup differences: Chi? = 0.43, df =1 (P = 0.51), 2 = 0%
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Analysis 2.2, Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 2: MMSE - modality

Control CS Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI

2.2.1 One to twelve months of group CS

Heterogeneity: Tau? = 0.45; Chi2 = 30.24, df = 20 (P = 0.07); 12 = 34%
Test for overall effect: Z = 7.27 (P < 0.00001)

2.2.2 One to twelve months of individual CS

Baldelli 1993 3 5.32 13 -4.4 9.15 10 1.2% 7.40[1.03, 13.77] JEE——
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.9% 2.46 [-0.26 , 5.18] -

Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.6% 2.26 [-3.08, 7.60] —

Breuil 1994 1.4 2.7 29 -0.7 3.1 27 5.9% 2.10[0.57, 3.63] —

Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.4% 1.40 [-1.62 , 4.42] R
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 3.3% 0.57 [-2.56, 3.70] R

Carbone 2021 0.8894 2.68673 123 -1.2016 3.01666 101 7.3% 2.09[1.33, 2.85] -

Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.3% 2.90[0.50, 5.30] [ —

Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.4% 0.45 [-2.60 , 3.50] R S
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 4.6% 5.17[2.93,7.41] —
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.7% 2.44[-2.55, 7.43] R S —

Lok 2020 3 6.39 30 -2.16 6.33 30 3.2% 5.16 [1.94, 8.38] _—
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.9% 0.10 [-4.62, 4.82] R N

Maci 2012 -0.2 4.26 7 -1.2 3.96 7 2.2% 1.00 [-3.31, 5.31] R I

Mapelli 2013 2.9 5.03 10 -0.3 3.83 10 2.5% 3.20[-0.72,7.12] -

Orrell 2014 -1.46  4.0938 106 -2.31  4.0938 93 6.7% 0.85[-0.29, 1.99] -

Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.7% 4.87 [-0.14,9.88] .
Spector 2001 3.1 7.04 17 0 7.04 10 1.5% 3.10 [-2.40, 8.60] —

Spector 2003 0.9 3.5 97 -0.4 3.5 70 6.8% 1.30[0.22, 2.38] —-—

Tanaka 2021 1.9 23238 15 1.25  3.7947 10 4.0% 0.65[-1.98 , 3.28] JR

Young 2019 2.1 2.26 51 -0.74 1.52 50 7.3% 2.84[2.09, 3.59] -

Subtotal (95% CI) 739 586 78.3% 2.16 [1.58 , 2.74] ’

Gibbor 2020b -0.5  3.9626 16 -0.01  3.9626 13 3.6% -0.49 [-3.39, 2.41] _
Justo-Henriques 2022 3.54 3.84 22 -1.71 5.08 24 4.0% 5.25[2.66, 7.84] N —
Onder 2005 0.2 3.35 70 -1.1 3.27 67 6.7% 1.30[0.19, 2.41] —a—

Orgeta 2015 -2.24  3.5616 180 -1.54  3.5616 176 7.3% -0.70 [-1.44 , 0.04] -
Subtotal (95% CI) 288 280 21.7% 1.18 [-0.91, 3.28] ‘

Heterogeneity: Tau? = 3.64; Chi2 = 24.28, df = 3 (P < 0.0001); I = 88%
Test for overall effect: Z = 1.11 (P = 0.27)

Total (95% CI) 1027 866 100.0% 1.99 [1.24, 2.74] ’
Heterogeneity: Tau? = 1.83; Chi2 = 85.31, df = 24 (P < 0.00001); I2 = 72%

Test for overall effect: Z = 5.23 (P < 0.00001) VIR

Test for subgroup differences: Chi? = 0.77, df =1 (P = 0.38), I = 0% Favours control Favours CS
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Analysis 2.3. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 3: ADAS-Cog - modality

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.3.1 One to twelve months of group CS
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 9.8% 2.86[0.88, 4.83] -
Bottino 2005 217 8.33 6 -0.43 8.92 7 1.5% 2.60[-6.79, 11.99] R
Buschert 2011 0.7 8 8 0 6.93 7 2.1% 0.70 [-6.86 , 8.26] _
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.2% 3.58[-7.05, 14.21] —
Carbone 2021 2.313 5.843 108 -1.762 5.649 80  10.6% 4.08 [2.42,5.73] -
Coen 2011 0.2 7.2 13 2.3 4.1 12 4.6% -2.10 [-6.65, 2.45] —_—
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.0% 1.50 [-4.60 , 7.60] PR PR
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.2% 5.30 [-5.21, 15.81] R
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.7% 9.17 [4.69 , 13.65] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.1% 0.50 [-10.52, 11.52] EE—
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 1.9% 0.20 [-7.80, 8.20] R —
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 2.6% -2.50[-9.24 , 4.24] PR -
Orrell 2014 -3.83 10.9886 106 -3.18 10.9886 93 7.2% -0.65[-3.71, 2.41] -
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.2% 7.30 [-0.09, 14.69] I
Requena 2006 6.4 14.06 20 -6.6 20.48 30 1.4% 13.00 [3.43, 22.57]
Spector 2001 4.3 17.33 17 -1 20.5 10 0.6% 5.30[-9.84, 20.44] J—
Spector 2003 1.9 6.2 97 -0.3 5.5 70  10.3% 2.20[0.42, 3.98] =
Subtotal (95% CI) 626 542 66.0% 2.66 [1.12, 4.20] ‘
Heterogeneity: Tau? = 3.32; Chi2 = 29.38, df = 16 (P = 0.02); I2 = 46%
Test for overall effect: Z = 3.38 (P = 0.0007)
2.3.2 One to twelve months of individual CS
Gibbor 2020b 4.8  4.8235 16 -0.24  4.8235 13 6.2% 5.04[1.51,8.57] —
Onder 2005 0.4 6.69 70 -2.5 6.55 67 9.2% 2.90[0.68,5.12] ——
Orgeta 2015 -1.52 7.2196 180 -1.97 7.2196 176 11.0% 0.45[-1.05, 1.95] .
Rai 2021 0 5.2981 26 -0.48 5.2981 26 7.6% 0.48 [-2.40 , 3.36] —
Subtotal (95% CI) 292 282  34.0% 1.92 [-0.00, 3.85] ‘
Heterogeneity: Tau? = 2.28; Chi2 = 7.76, df = 3 (P = 0.05); 2 =61%
Test for overall effect: Z = 1.96 (P = 0.05)
Total (95% CI) 918 824 100.0% 242 [1.21, 3.63]

Heterogeneity: Tau? = 2.85; Chi? = 40.53, df = 20 (P = 0.004); I2 = 51%
Test for overall effect: Z = 3.93 (P < 0.0001)
Test for subgroup differences: Chi2 = 0.34, df = 1 (P = 0.56), I = 0%
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Analysis 2.4. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 4: Quality of Life: self-report

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.4.1 One to twelve months of group CS
Alvares-Pereira 2021 -0.53 4.63 55 0.27 5.74 50 7.2% -0.15[-0.54, 0.23] ——l
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 2.4% 0.05[-0.96 , 1.07] R A
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 4.6% 0.11[-0.52, 0.74] R F—
Carbone 2021 1.6 6.63 118 -0.2 5.12 96 8.7% 0.30[0.03, 0.57] -
Coen 2011 3.6 3.7 14 0.5 4.4 13 3.5% 0.74[-0.04 , 1.53] S
Cove 2014 0.23 7.97 24 0.54 7.74 23 5.1% -0.04 [-0.61, 0.53] JR B
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 5.3% -0.22 [-0.78, 0.33] JRE
Lok 2020 11.86 9.64 30 -2.16 7.48 30 5.0% 1.60[1.02, 2.19] —_—
Maci 2012 12.3 11.78 7 -1.3 7.86 7 1.9% 1.27[0.09, 2.46] _——
Marinho 2021 2 8.77 24 0.4 7.21 26 5.3% 0.20 [-0.36, 0.75] —_
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 6.1% -0.10 [-0.58, 0.38] JR
Orrell 2014 -0.67 6.428 106 -2.45 6.428 93 8.5% 0.28 [-0.00, 0.56] e
Spector 2003 1.3 5.1 97 -0.8 5.6 70 8.1% 0.39[0.08, 0.70] ——
Subtotal (95% CI) 570 488 71.7% 0.28 [0.05, 0.52] ‘
Heterogeneity: Tau? = 0.11; Chi? = 36.28, df = 12 (P = 0.0003); I2 = 67%
Test for overall effect: Z = 2.34 (P = 0.02)
2.4.2 One to twelve months of individual CS
Gibbor 2020b 2.09 5.3427 16 2.15  5.3427 13 3.8% -0.01[-0.74, 0.72] PR
Justo-Henriques 2022 1.64 7.14 22 -2.5 8.28 24 5.0% 0.52[-0.06, 1.11] —
Leroi 2019 0.0075  0.2616 18 0 0.2616 25 4.8% 0.03[-0.58, 0.63] JR N
Orgeta 2015 -0.25 9.4817 180 -0.28  9.4817 176 9.4% 0.00 [-0.20, 0.21] 4
Rai 2021 0.25  3.9551 26 -145  3.9551 26 5.3% 0.42[-0.13, 0.97] i
Subtotal (95% CI) 262 264 28.3% 0.11 [-0.09, 0.30] ’
Heterogeneity: Tau? = 0.00; Chi2 = 4.28, df =4 (P = 0.37); 2= 7%
Test for overall effect: Z = 1.08 (P = 0.28)
Total (95% CI) 832 752 100.0% 0.25 [0.07 , 0.42]

Heterogeneity: Tau? = 0.08; Chi2 = 43.00, df = 17 (P = 0.0005); I2 = 60%
Test for overall effect: Z =2.71 (P = 0.007)
Test for subgroup differences: Chi2 =1.27, df = 1 (P = 0.26), I = 21.5%
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Analysis 2.5. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 5: Quality of Life: proxy-rated

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.5.1 One to twelve months of group CS
Alvares-Pereira 2021 -0.53 5.83 55 0.2 1.096 50 12.3% -0.17 [-0.55, 0.21] =
Kim 2016 0.81 2.34 32 -1.09 2.01 21 8.1% 0.84[0.27, 1.42] —
Maci 2012 10.2 8.08 7 -1.4 3.89 7 2.3% 1.71[0.43, 3.00]
Marinho 2021 0.8 7.64 23 -0.2 8.91 24 8.1% 0.12 [-0.45, 0.69] e
Middelstadt 2016 -0.4 6.16 35 -1 5.94 33 10.0% 0.10[-0.38, 0.57] e
Orrell 2014 0.62  5.2429 106 0.55  5.2429 93 15.3% 0.01[-0.27, 0.29] .
Tanaka 2021 1.5 6.9714 15 -1.8  4.4272 10 5.0% 0.52[-0.29, 1.34] Ji B
Subtotal (95% CI) 273 238 61.1% 0.26 [-0.06 , 0.58] ‘
Heterogeneity: Tau? = 0.10; Chi? = 15.65, df = 6 (P = 0.02); I = 62%
Test for overall effect: Z = 1.59 (P =0.11)
2.5.2 One to twelve months of individual CS
Ali 2021 0.26  3.9852 20 -2.85  3.9852 20 7.0% 0.76 [0.12, 1.41] —_—
Gibbor 2020b 0.68  6.5725 16 -0.99 6.5725 13 5.8% 0.25[-0.49, 0.98] —
Orgeta 2015 -1.71  5.6313 180 -1.97  5.6313 176 17.5% 0.05[-0.16, 0.25] -
Rai 2021 0.04  4.5622 26 -0.08  4.5622 26 8.6% 0.03[-0.52, 0.57] —
Subtotal (95% CI) 242 235 38.9% 0.18 [-0.11, 0.47]
Heterogeneity: Tau? = 0.03; Chi2 = 4.56, df = 3 (P = 0.21); I = 34%
Test for overall effect: Z = 1.22 (P =0.22)
Total (95% CI) 515 473 100.0% 0.21 [0.00, 0.42]

Heterogeneity: Tau? = 0.05; Chi? = 20.22, df = 10 (P = 0.03); 2= 51%
Test for overall effect: Z = 2.00 (P = 0.05)
Test for subgroup differences: Chi2=0.13, df =1 (P =0.72), 2= 0%
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Analysis 2.6. Comparison 2: Cognitive stimulation versus no cognitive

stimulation (modality): post-treatment, Outcome 6: Mood: self-reported

Heterogeneity: Tau2 = 0.03; Chi2 = 12.42, df =9 (P = 0.19); 2= 28%
Test for overall effect: Z =1.12 (P = 0.26)

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.6.1 One to twelve months of group cognitive stimulation
Baldelli 1993 2.1 4.61 13 -2.3 4.99 10 4.4% 0.89[0.02, 1.76] —
Baldelli 2002 3.21 7.98 71 2.57 10 16 9.7% 0.08 [-0.47 , 0.62] PR S
Coen 2011 -0.9 3 13 0.1 1.9 13 5.4% -0.39[-1.16, 0.39] [ —
Juarez-Cedillo 2020 5.08 16.8 36 1.45 17 24 10.4% 0.21[-0.31,0.73] JE
Kim 2016 1.44 10.9 32 0.11 9.62 21 9.5% 0.13[-0.43, 0.68] JR
Requena 2006 5.6 7.87 20 2.03 9.07 30 9.0% 0.41[-0.16, 0.98] J S —
Subtotal (95% CI) 185 114  48.4% 0.20 [-0.06 , 0.45] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 5.36, df =5 (P = 0.37); 2= 7%
Test for overall effect: Z = 1.51 (P =0.13)
2.6.2 One to twelve months of individual cognitive stimulation
Justo-Henriques 2022 1.37 4.62 22 -1.5 4.46 24 8.5% 0.62[0.03, 1.22] I
Leroi 2019 0.73  2.7652 12 1.68  2.7652 22 6.4% -0.34[-1.04, 0.37] _—
Orgeta 2015 -0.3 2.214 180 -0.18 2.214 176  27.1% -0.05[-0.26 , 0.15] .
Rai 2021 -0.02  3.4033 26 0.05  3.4033 26 9.7% -0.02[-0.56 , 0.52] R S
Subtotal (95% CI) 240 248 51.6% 0.04 [-0.28 , 0.35] ‘
Heterogeneity: Tau? = 0.04; Chi2 = 5.34, df = 3 (P = 0.15); I2 = 44%
Test for overall effect: Z = 0.24 (P = 0.81)
Total (95% CI) 425 362 100.0% 0.11 [-0.08, 0.31] r

0

Test for subgroup differences: Chi2 = 0.59, df = 1 (P = 0.44), 2= 0%
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Analysis 2.7. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 7: Instrumental ADL

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
2.7.1 One to twelve months of group cognitive stimulation
Capotosto 2017 -0.35 27.6 20 -0.63 31 19 3.0% 0.01[-0.62, 0.64] JE—
Carbone 2021 -0.77 9.98 84 -4.41 15.57 56  10.2% 0.29 [-0.05, 0.63]
Graessel 2011 0.7 3.174 56 -0.5 2.465 63 8.9% 0.42 [0.06, 0.79] —_—
Juarez-Cedillo 2020 -0.5 5.31 36 -2.66 7.71 24 4.4% 0.33[-0.19, 0.85] R
Maci 2012 0.1 1.03 7 0 0.85 7 1.1% 0.10 [-0.95, 1.15]
Marinho 2021 2 21.02 24 -1.8 21.1 24 3.7% 0.18 [-0.39, 0.74] R R
Middelstidt 2016 -0.2 21.78 35 0.3 25.04 33 5.2% -0.02 [-0.50, 0.45] R
Orrell 2014 1.17 10.7013 106 0.23 10.7013 93  15.2% 0.09 [-0.19, 0.37] R
Subtotal (95% CI) 368 319 51.7% 0.20 [0.05, 0.35] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 3.81, df = 7 (P = 0.80); I2= 0%
Test for overall effect: Z = 2.56 (P = 0.01)
2.7.2 One to twelve months of individual cognitive stimulation
Ali 2021 -3.72  7.7445 20 -5.95  7.7445 20 3.0% 0.28 [-0.34, 0.91] R
Justo-Henriques 2022 1.09 8.32 22 -1.66 8.15 24 3.5% 0.33[-0.25, 0.91] ]
Onder 2005 0 1.67 70 -0.2 1.64 67  10.5% 0.12 [-0.22, 0.46] JE E—
Orgeta 2015 -8.55  6.3051 180 -8.64  6.3051 176 27.4% 0.01[-0.19, 0.22] ——
Rai 2021 -0.08  3.7344 26 -1.09  3.7344 26 4.0% 0.27 [-0.28, 0.81] R
Subtotal (95% CI) 318 313  48.3% 0.10 [-0.06 , 0.25] ‘
Heterogeneity: Tau2 = 0.00; Chi? = 1.94, df = 4 (P = 0.75); 2= 0%
Test for overall effect: Z = 1.22 (P = 0.22)
Total (95% CI) 686 632 100.0% 0.15 [0.04, 0.26]

Heterogeneity: Tau? = 0.00; Chi2 = 6.56, df = 12 (P = 0.89); I2= 0%

Test for overall effect: Z = 2.69 (P = 0.007)

Test for subgroup differences: Chi? = 0.81, df =1 (P = 0.37), 2= 0%
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Analysis 2.8. Comparison 2: Cognitive stimulation versus no cognitive
stimulation (modality): post-treatment, Outcome 8: Behaviour that challenges

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.8.1 One to twelve months of group cognitive stimulation
Capotosto 2017 0.05 0.82 20 0.05 1.74 19 6.0% 0.00 [-0.63 , 0.63] R S—
Carbone 2021 2.85 7.55 123 -2.21 8.19 101 12.0% 0.64[0.37,0.91] —.—
Graessel 2011 0.5  2.6886 56 -0.3 2.303 63  10.2% 0.32 [-0.04, 0.68] | E—
Juarez-Cedillo 2020 -1.63 14.4 36 -4.41 13.8 24 7.4% 0.19[-0.32, 0.71] R S —
Mapelli 2013 7.2 8.05 10 -2.5 6.05 10 3.1% 1.30[0.32, 2.29] [
Middelstadt 2016 0.4 6.72 35 -1.6 9.36 33 8.1% 0.24[-0.23,0.72] JE B
Orrell 2014 -6.16  15.2619 106 -7.74  15.2619 93  11.9% 0.10[-0.18, 0.38] i
Tanaka 2021 -0.9 12.0062 15 -29  6.6408 10 4.3% 0.19 [-0.61, 0.99] JRR I
Subtotal (95% CI) 401 353  63.0% 0.33 [0.11, 0.54] ‘
Heterogeneity: Tau? = 0.04; Chi? = 13.03, df = 7 (P = 0.07); I> = 46%
Test for overall effect: Z =2.91 (P = 0.004)
2.8.2 One to twelve months of individual cognitive stimulation
Leroi 2019 -11.24  10.6697 18 -5.28 10.6697 23 6.0% -0.55 [-1.18, 0.08] [
Onder 2005 0.9 15.9 70 -2.5 17.19 67  10.7% 0.20 [-0.13, 0.54] J —
Orgeta 2015 0.58 12.3695 180 1.3 12.3695 176 13.3% -0.06 [-0.27, 0.15] —a
Rai 2021 0 10.3753 26 0.95 10.3753 26 7.1% -0.09 [-0.63, 0.45] [ S
Subtotal (95% CI) 294 292 37.0% -0.04 [-0.28 , 0.19]
Heterogeneity: Tau? = 0.02; Chi2 = 4.59, df = 3 (P = 0.20); I = 35%
Test for overall effect: Z =0.37 (P =0.71)
Total (95% CI) 695 645 100.0% 0.18 [-0.01, 0.38]

Heterogeneity: Tau? = 0.06; Chi? = 28.67, df = 11 (P = 0.003); I2 = 62%
Test for overall effect: Z = 1.81 (P = 0.07)
Test for subgroup differences: Chi2 = 5.14, df = 1 (P = 0.02), 12 = 80.5%

Favours control

.

0 05 1
Favours CS

1 -05

Analysis 2.9. Comparison 2: Cognitive stimulation versus no cognitive stimulation
(modality): post-treatment, Outcome 9: Caregiver outcome - depressed mood

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
2.9.1 One to twelve months of group cognitive stimulation
Bottino 2005 3.83 7.71 6 2.29 7.69 7 1.9% 0.19[-0.91, 1.28] —
Maci 2012 6.9 9.26 7 -1.4 5.11 7 1.8% 1.04 [-0.10, 2.18] i
Spector 2001 3.8 291 5 -0.3 4.75 5 1.3% 0.94[-0.41, 2.29] —
Subtotal (95% CI) 18 19 5.0% 0.68[0.00, 1.36] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 1.31, df = 2 (P = 0.52); I2 = 0%
Test for overall effect: Z = 1.96 (P = 0.05)
2.9.2 One to twelve months of individual cognitive stimulation
Ali 2021 0.76  4.7596 20 135 4.7596 20 6.1% -0.12 [-0.74, 0.50] —_—
Leroi 2019 -0.53  2.8292 18 -0.14  2.8292 24 6.2% -0.14 [-0.75, 0.48] —
Onder 2005 -0.9 3.35 70 -1 3.27 67 20.8% 0.03[-0.30, 0.37] ——
Orgeta 2015 -0.74  3.0322 180 -0.94  3.0322 176 54.0% 0.07 [-0.14, 0.27]
Rai 2021 0  2.0052 26 0.14  2.0052 26 7.9% -0.07 [-0.61 , 0.48]
Subtotal (95% CI) 314 313 95.0% 0.02 [-0.14, 0.18]
Heterogeneity: Tau? = 0.00; Chi2 = 0.74, df = 4 (P = 0.95); I = 0%
Test for overall effect: Z = 0.27 (P = 0.79)
Total (95% CI) 332 332 100.0% 0.05 [-0.10, 0.21]

Heterogeneity: Tau? = 0.00; Chi2 = 5.48, df = 7 (P = 0.60); I = 0%
Test for overall effect: Z = 0.70 (P = 0.48)
Test for subgroup differences: Chi2 = 3.43, df = 1 (P = 0.06), 12 = 70.9%
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Comparison 3. Group cognitive stimulation versus no cognitive stimulation (number of sessions): post-treatment

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.1 Cognition 27 1637 Std. Mean Difference (IV, Ran-  0.43[0.26, 0.59]
dom, 95% Cl)

3.1.1 20 or more group sessions of CS 12 615 Std. Mean Difference (IV, Ran-  0.42[0.16, 0.67]

during one to twelve months dom, 95% Cl)

3.1.2 Less than 20 group sessions of CS 15 1022 Std. Mean Difference (IV, Ran-  0.43[0.22, 0.65]

during one to twelve months dom, 95% Cl)

3.2 ADAS-Cog 17 1168 Mean Difference (IV, Random, 2.66[1.12,4.20]
95% Cl)

3.2.1 20 or more group sessions of CS 7 418 Mean Difference (IV, Random, 4.18[-0.28, 8.64]

during one to twelve months 95% Cl)

3.2.2 Less than 20 group sessions of CS 10 750 Mean Difference (IV, Random, 2.52[1.22, 3.83]

during one to twelve months 95% Cl)

3.3 MMSE 21 1325 Mean Difference (IV, Random, 2.16[1.58,2.74]
95% CI)

3.3.120 or more group sessions of CS 11 554 Mean Difference (IV, Random,  2.51[1.20, 3.83]

during one to twelve months 95% Cl)

3.3.2 Less than 20 group sessions of CS 10 771 Mean Difference (IV, Random,  2.11[1.51,2.72]

during one to twelve months 95% Cl)

3.4 Quality of Life: self-report 13 1058 Mean Difference (IV, Random,  1.97[0.47, 3.47]
95% Cl)

3.4.120 or more group sessions of CS 4 281 Mean Difference (IV, Random, 1.33[-1.14,3.79]

during one to twelve months 95% Cl)

3.4.2 Less than 20 group sessionsof CS 9 777 Mean Difference (IV, Random, 2.24[0.13, 4.36]

during one to twelve months

95% Cl)
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Analysis 3.1. Comparison 3: Group cognitive stimulation versus no cognitive
stimulation (number of sessions): post-treatment, Outcome 1: Cognition

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI

3.1.1 20 or more group sessions of CS during one to twelve months

Baldelli 1993 3 5.32 13 -4.4 9.15 10 2.4% 0.99[0.11, 1.87]
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.1% 0.50 [-0.04 , 1.05]
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 1.7% 0.28 [-0.82, 1.38] EE—
Buschert 2011 0.7 8 8 0 6.93 7 1.9% 0.09 [-0.93, 1.10] JEE—
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 4.4% 0.25[-0.25, 0.75] —
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.1% 1.03 [0.48, 1.58]
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.0% 0.28 [-0.27, 0.83] —
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 2.4% 0.04 [-0.84, 0.91] RN
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.8% 0.23[-0.82, 1.28]
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 2.2% 0.99 [0.05, 1.93]
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93 6.2% -0.06 [-0.34, 0.22] —
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.8% 0.70[0.12, 1.29]
Subtotal (95% CI) 350 265 39.0% 0.42[0.16, 0.67]

Heterogeneity: Tau? = 0.08; Chi2 = 20.51, df = 11 (P = 0.04); I2 = 46%
Test for overall effect: Z = 3.22 (P = 0.001)

3.1.2 Less than 20 group sessions of CS during one to twelve months

Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 5.3% 0.55[0.16, 0.94]
Breuil 1994 5.8 7.3 29 1 7.8 27 4.2% 0.63[0.09, 1.17]
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 3.6% 0.21[-0.42, 0.84] —
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 6.0% 0.70 [0.41, 1.00]
Cheung 2019 094  2.6745 18 -0.5  2.5969 12 3.0% 0.53[-0.21, 1.27] —
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.7% -0.34[-1.13, 0.45] RS
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.9% 0.14[-0.43, 0.71] —
Lok 2020 3 6.39 30 -2.16 6.33 30 4.2% 0.80[0.27, 1.33]
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 4.0% 0.01[-0.54, 0.57] —
Middelstadt 2016 -0.5 14.42 35 2 13.94 33 4.6% -0.17 [-0.65, 0.30] JEE—
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.2% 0.66 [-0.04 , 1.35]
Spector 2001 43 17.33 17 -1 20.5 10 2.8% 0.28 [-0.51, 1.06] J—
Spector 2003 1.9 6.2 97 -0.3 55 70 5.9% 0.37[0.06, 0.68]
Tanaka 2021 1.9 23238 15 1.25  3.7947 10 2.7% 0.21[-0.59, 1.01] —
Young 2019 10.65 11.07 51 -1.4 6.41 50 4.9% 1.32[0.89, 1.75]
Subtotal (95% CI) 552 470 61.0% 0.43 [0.22, 0.65]

Heterogeneity: Tau? = 0.10; Chi2 = 36.13, df = 14 (P = 0.0010); I2 = 61%
Test for overall effect: Z = 3.92 (P < 0.0001)

. ‘}“‘i"\"\l‘\\ T w

Total (95% CI) 902 735 100.0% 0.43 [0.26 , 0.59]
Heterogeneity: Tau? = 0.09; Chi2 = 59.26, df = 26 (P = 0.0002); I> = 56%
Test for overall effect: Z = 5.12 (P < 0.00001) 1050 05 1
Test for subgroup differences: Chi2 = 0.01, df =1 (P =0.94), 12 = 0% Favours control Favours CS
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Analysis 3.2. Comparison 3: Group cognitive stimulation versus no cognitive

stimulation (number of sessions): post-treatment, Outcome 2: ADAS-Cog

Cs Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.2.1 20 or more group sessions of CS during one to twelve months
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 2.4% 2.60[-6.79, 11.99] .
Buschert 2011 0.7 8 8 0 6.93 7 3.4% 0.70 [-6.86 , 8.26] _t
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.9% 5.30[-5.21, 15.81] [
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 7.3% 9.17 [4.69 , 13.65] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.8% 0.50 [-10.52, 11.52] [ —
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93  10.8% -0.65[-3.71, 2.41] e
Requena 2006 6.4 14.06 20 -6.6 20.48 30 2.3% 13.00 [3.43, 22.57] —_—
Subtotal (95% CI) 217 201 29.8% 4.18 [-0.28 , 8.64] ‘
Heterogeneity: Tau? = 20.92; Chi? = 17.69, df = 6 (P = 0.007); I> = 66%
Test for overall effect: Z = 1.84 (P = 0.07)
3.2.2 Less than 20 group sessions of CS during one to twelve months
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 14.3% 2.86[0.88, 4.83] -
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.9% 3.58[-7.05, 14.21] JR
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 15.4% 4.08[2.42,5.73] -
Coen 2011 0.2 7.2 13 2.3 4.1 12 7.1% -2.10 [-6.65 , 2.45] —
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.8% 1.50 [-4.60, 7.60] —_—
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.20 [-7.80, 8.20] PR —
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 4.1% -2.50 [-9.24 , 4.24] _
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.5% 7.30 [-0.09, 14.69] —
Spector 2001 4.3 17.33 17 -1 20.5 10 1.0% 5.30 [-9.84 , 20.44] _
Spector 2003 1.9 6.2 97 -0.3 5.5 70 15.0% 2.20[0.42, 3.98] =
Subtotal (95% CI) 409 341 70.2% 2.52[1.22, 3.83] ‘
Heterogeneity: Tau? = 0.87; Chi2 = 11.67, df = 9 (P = 0.23); I = 23%
Test for overall effect: Z = 3.79 (P = 0.0001)
Total (95% CI) 626 542 100.0% 2.66 [1.12, 4.20] ‘

Heterogeneity: Tau? = 3.32; Chi2 = 29.38, df = 16 (P = 0.02); I2 = 46%

Test for overall effect: Z = 3.38 (P = 0.0007)
Test for subgroup differences: Chi2 = 0.49, df = 1 (P = 0.48), I2 = 0%
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Analysis 3.3. Comparison 3: Group cognitive stimulation versus no cognitive
stimulation (number of sessions): post-treatment, Outcome 3: MMSE

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.3.1 20 or more group sessions of CS during one to twelve months
Baldelli 1993 3 5.32 13 -4.4 9.15 10 0.8% 7.40[1.03, 13.77] -
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.7% 2.46 [-0.26 , 5.18] J
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.1% 2.26 [-3.08, 7.60] RN
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.1% 1.40[-1.62, 4.42] J
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 5.0% 5.17[2.93, 7.41] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.3% 2.44[-2.55,7.43] R
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.4% 0.10 [-4.62, 4.82] N
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.7% 1.00 [-3.31, 5.31] R R
Mapelli 2013 2.9 5.03 10 -0.3 3.83 10 2.0% 3.20[-0.72,7.12] [
Orrell 2014 -1.46 4.0938 106 -2.31 4.0938 93 11.1% 0.85[-0.29, 1.99] e
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.3% 4.87[-0.14,9.88]
Subtotal (95% CI) 319 235 325% 2.51[1.20, 3.83] ‘
Heterogeneity: Tau? = 1.73; Chi2 = 17.10, df = 10 (P = 0.07); 2 = 42%
Test for overall effect: Z = 3.75 (P = 0.0002)
3.3.2 Less than 20 group sessions of CS during one to twelve months
Breuil 1994 14 2.7 29 -0.7 3.1 27 8.3% 2.10[0.57, 3.63] —_—
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 2.9% 0.57 [-2.56, 3.70] JR
Carbone 2021 0.8894 2.68673 123 -1.2016 3.01666 101 14.6% 2.09[1.33,2.85] -
Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.5% 2.90[0.50, 5.30] JE—
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.1% 0.45 [-2.60 , 3.50] _
Lok 2020 3 6.39 30 -2.16 6.33 30 2.8% 5.16[1.94,8.38] —_—
Spector 2001 3.1 7.04 17 0 7.04 10 1.1% 3.10 [-2.40, 8.60] RN —
Spector 2003 0.9 35 97 -0.4 3.5 70 11.7% 1.30[0.22, 2.38] .
Tanaka 2021 1.9 23238 15 1.25  3.7947 10 3.9% 0.65[-1.98, 3.28] JE P—
Young 2019 21 2.26 51 -0.74 1.52 50 14.7% 2.84[2.09, 3.59] -
Subtotal (95% CI) 420 351  67.5% 2.11[1.51, 2.72] ‘
Heterogeneity: Tau? = 0.24; Chi? = 12.90, df =9 (P = 0.17); 2 = 30%
Test for overall effect: Z = 6.81 (P < 0.00001)
Total (95% CI) 739 586 100.0% 2.16 [1.58 , 2.74] ‘
Heterogeneity: Tau? = 0.45; Chi2 = 30.24, df = 20 (P = 0.07); I2 = 34% .

Test for overall effect: Z = 7.27 (P < 0.00001)
Test for subgroup differences: Chi2 = 0.29, df = 1 (P = 0.59), I> = 0%
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Analysis 3.4. Comparison 3: Group cognitive stimulation versus no cognitive
stimulation (number of sessions): post-treatment, Outcome 4: Quality of Life: self-report

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
3.4.1 20 or more group sessions of CS during one to twelve months
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 2.5% 0.50[-7.91, 8.91] R R
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 12.8% -0.17 [-0.58 , 0.24]
Maci 2012 12.3 11.78 7 -1.3 7.86 7 1.8% 13.60 [3.11, 24.09]
Orrell 2014 -0.67 6.428 106 -2.45 6.428 93 10.9% 1.78 [-0.01, 3.57] -
Subtotal (95% CI) 153 128  28.0% 1.33[-1.14, 3.79] ’
Heterogeneity: Tau? = 3.21; Chi2 = 10.87, df =3 (P = 0.01); I2= 72%
Test for overall effect: Z = 1.05 (P = 0.29)
3.4.2 Less than 20 group sessions of CS during one to twelve months
Alvares-Pereira 2021 -0.53 4.63 55 0.27 5.74 50  10.5% -0.80 [-2.81, 1.21] -
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 3.6% 1.20[-5.53, 7.93] JR P
Carbone 2021 1.6 6.63 118 -0.2 5.12 96 11.3% 1.80[0.23, 3.37] -
Coen 2011 3.6 3.7 14 0.5 4.4 13 8.4% 3.10[0.02, 6.18] e
Cove 2014 0.23 7.97 24 0.54 7.74 23 6.0% -0.31 [-4.80, 4.18] —
Lok 2020 11.86 9.64 30 -2.16 7.48 30 6.2% 14.02 [9.65 , 18.39] —_—
Marinho 2021 2 8.77 24 0.4 7.21 26 6.0% 1.60 [-2.87, 6.07] e
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 8.9% -0.60 [-3.43, 2.23] —
Spector 2003 1.3 5.1 97 -0.8 5.6 70 11.2% 2.10[0.44 , 3.76] .
Subtotal (95% CI) 417 360 72.0% 2.24[0.13, 4.36] ‘
Heterogeneity: Tau? = 7.49; Chi2 = 40.91, df = 8 (P < 0.00001); I2 = 80%
Test for overall effect: Z = 2.08 (P = 0.04)
Total (95% CI) 570 488 100.0% 1.97 [0.47 , 3.47] ‘
Heterogeneity: Tau? = 4.52; Chi2 = 64.97, df = 12 (P < 0.00001); I2 = 82% )

20

-10

20

Test for overall effect: Z = 2.58 (P = 0.010) 0 10
Test for subgroup differences: Chi2 = 0.31, df = 1 (P = 0.58), 2= 0% Favours control Favours CS
Comparison 4. Group cognitive stimulation versus no cognitive stimulation (frequency): post-treatment
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
4.1 Cognition (3 levels) 27 1637 Std. Mean Difference (IV, 0.43[0.26, 0.59]
Random, 95% Cl)
4.1.1 Three or more group sessions of CS 8 328 Std. Mean Difference (1V, 0.46 [0.22, 0.69]
per week during one to twelve months Random, 95% Cl)
4.1.2 Two group sessions of CS per week 13 955 Std. Mean Difference (IV, 0.52[0.28,0.76]
during one to twelve months Random, 95% Cl)
4.1.3 One group session of CS per week 6 354 Std. Mean Difference (IV, 0.04[-0.17,0.25]
during one to twelve months Random, 95% Cl)
4.2 Cognition (2 levels) 27 1637 Std. Mean Difference (IV, 0.43[0.26, 0.59]
Random, 95% Cl)
4.2.1 Two or more group sessions of CS 21 1283 Std. Mean Difference (IV, 0.51[0.34, 0.69]
per week during one to twelve months Random, 95% Cl)
4.2.2 One group session of CS per week 6 354 Std. Mean Difference (1V, 0.04[-0.17,0.25]

during one to twelve months

Random, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4.3 ADAS-Cog (3 levels) 17 1168 Mean Difference (IV, Ran- 2.66[1.12,4.20]
dom, 95% Cl)

4.3.1 Three or more group sessionsof CS 3 131 Mean Difference (IV, Ran- 6.68 [-0.57,

per week during one to twelve months dom, 95% Cl) 13.92]

4.3.2 Two group sessions of CS per week 9 713 Mean Difference (IV, Ran- 3.10[1.24, 4.96]

during one to twelve months dom, 95% Cl)

4.3.3 One group session of CS per week 5 324 Mean Difference (IV, Ran- 0.09 [-2.28, 2.46]

during one to twelve months dom, 95% Cl)

4.4 ADAS-Cog (2 levels) 17 1168 Mean Difference (IV, Ran- 2.66[1.12,4.20]
dom, 95% Cl)

4.4.1 Two or more group sessions of CS 12 844 Mean Difference (IV, Ran- 3.41[1.58,5.24]

per week during one to twelve months dom, 95% Cl)

4.4.2 One group session of CS per week 5 324 Mean Difference (IV, Ran- 0.09 [-2.28, 2.46]

during one to twelve months dom, 95% Cl)

4.5 MMSE (3 levels) 21 1325 Mean Difference (IV, Ran- 2.16[1.58,2.74]
dom, 95% Cl)

4.5.1 Three or more group sessionsof CS 7 267 Mean Difference (IV, Ran- 2.66[1.09, 4.23]

per week during one to twelve months dom, 95% Cl)

4.5.2 Two group sessions of CS per week 10 784 Mean Difference (IV, Ran- 2.40[1.66, 3.13]

during one to twelve months dom, 95% Cl)

4.5.3 One group session of CS per week 4 274 Mean Difference (IV, Ran- 0.92[-0.07, 1.90]

during one to twelve months dom, 95% Cl)

4.6 MMSE (2 levels) 21 1325 Mean Difference (IV, Ran- 2.16[1.58,2.74]
dom, 95% Cl)

4.6.1 Two or more group sessions of CS 17 1051 Mean Difference (IV, Ran- 2.42[1.80, 3.03]

per week during one to twelve months dom, 95% Cl)

4.6.2 One group session of CS per week 4 274 Mean Difference (IV, Ran- 0.92 [-0.07, 1.90]

during one to twelve months dom, 95% Cl)

4.7 Quality of Life: self-report 13 1058 Mean Difference (IV, Ran- 1.97[0.47, 3.47]
dom, 95% Cl)

4.7.1 Two or more group sessions of CS 9 747 Mean Difference (IV, Ran- 2.40[0.48, 4.33]

per week during one to twelve months dom, 95% Cl)

4.7.2 One group session per week of CS 4 311 Mean Difference (IV, Ran- 1.47[-0.06, 3.01]

during one to twelve months dom, 95% Cl)

4.8 Mood: interviewer/staff-rated 10 959 Std. Mean Difference (1V, 0.40[0.14, 0.67]

Random, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

4.8.1 Two or more group sessions of CS 7 695 Std. Mean Difference (IV, 0.41[0.07,0.75]

per week during one to twelve months Random, 95% Cl)

4.8.2 One group session per week of CS 3 264 Std. Mean Difference (IV, 0.42 [-0.10, 0.94]

during one to twelve months Random, 95% Cl)

4.9 Anxiety - interviewer/staff-rated 6 410 Std. Mean Difference (IV, 0.11[-0.09, 0.30]

Random, 95% Cl)

4.9.1 Two or more group sessions of CS 5 211 Std. Mean Difference (1V, 0.23[-0.04, 0.51]
per week during one to twelve months Random, 95% Cl)
4.9.2 One group session per week of CS 1 199 Std. Mean Difference (IV, -0.02 [-0.30, 0.26]
during one to twelve months Random, 95% Cl)
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Analysis 4.1. Comparison 4: Group cognitive stimulation versus no cognitive

stimulation (frequency): post-treatment, Outcome 1: Cognition (3 levels)

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI
4.1.1 Three or more group sessions of CS per week during one to twelve months
Baldelli 1993 3 5.32 13 -4.4 9.15 10 2.4% 0.99[0.11, 1.87] [
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.1% 0.50 [-0.04 , 1.05] I
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 4.4% 0.25[-0.25, 0.75] I
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.0% 0.28 [-0.27, 0.83] I
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 2.4% 0.04 [-0.84, 0.91] JE—
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.8% 0.23[-0.82, 1.28] R
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 2.2% 0.99[0.05, 1.93] -
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.8% 0.70[0.12, 1.29] —_—
Subtotal (95% CI) 194 134 251% 0.46 [0.22, 0.69] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 5.43, df = 7 (P = 0.61); I = 0%
Test for overall effect: Z = 3.82 (P = 0.0001)
4.1.2 Two group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 5.3% 0.55[0.16, 0.94] -
Breuil 1994 5.8 7.3 29 1 7.8 27 4.2% 0.63[0.09, 1.17] I
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 3.6% 0.21[-0.42, 0.84] R
Carbone 2021 2.313 5.843 108  -1.762 5.649 80 6.0% 0.70 [0.41, 1.00] —_—
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.7% -0.34[-1.13, 0.45] R
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.1% 1.03[0.48 , 1.58] —_—
Lok 2020 3 6.39 30 -2.16 6.33 30 4.2% 0.80[0.27, 1.33] —_—
Middelstidt 2016 -0.5 14.42 35 2 13.94 33 4.6% -0.17 [-0.65, 0.30] —
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.2% 0.66 [-0.04 , 1.35] | S
Spector 2001 4.3 17.33 17 -1 20.5 10 2.8% 0.28 [-0.51, 1.06] R S
Spector 2003 1.9 6.2 97 -0.3 5.5 70 5.9% 0.37[0.06, 0.68] —_—
Tanaka 2021 19 23238 15 1.25  3.7947 10 2.7% 0.21[-0.59, 1.01] R
Young 2019 10.65 11.07 51 -1.4 6.41 50 4.9% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 522 433  54.1% 0.52[0.28, 0.76]
Heterogeneity: Tau? = 0.11; Chi? = 34.52, df = 12 (P = 0.0006); I? = 65%
Test for overall effect: Z = 4.31 (P < 0.0001)
4.1.3 One group session of CS per week during one to twelve months
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 1.7% 0.28[-0.82, 1.38] -1 .
Buschert 2011 0.7 8 8 0 6.93 7 1.9% 0.09 [-0.93, 1.10] I
Cheung 2019 094  2.6745 18 -0.5  2.5969 12 3.0% 0.53[-0.21, 1.27] I
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.9% 0.14[-0.43, 0.71] R
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 4.0% 0.01[-0.54, 0.57] R R
Orrell 2014 -3.83  10.9886 106 -3.18  10.9886 93 6.2% -0.06 [-0.34, 0.22] —
Subtotal (95% CI) 186 168  20.7% 0.04 [-0.17,, 0.25] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 2.46, df =5 (P = 0.78); 2= 0%
Test for overall effect: Z = 0.40 (P = 0.69)
Total (95% CI) 902 735 100.0% 0.43 [0.26 , 0.59]

Heterogeneity: Tau? = 0.09; Chi2 = 59.26, df = 26 (P = 0.0002); I> = 56%
Test for overall effect: Z = 5.12 (P < 0.00001)
Test for subgroup differences: Chi2 = 10.82, df = 2 (P = 0.004), 12 = 81.5%
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Analysis 4.2. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 2: Cognition (2 levels)

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Random, 95% CI 1V, Random, 95% CI
4.2.1 Two or more group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 5.3% 0.55[0.16, 0.94] —_—
Baldelli 1993 3 5.32 13 -4.4 9.15 10 2.4% 0.99[0.11, 1.87] - .
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.1% 0.50 [-0.04, 1.05] | I
Breuil 1994 5.8 7.3 29 1 7.8 27 4.2% 0.63[0.09, 1.17] P
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 3.6% 0.21[-0.42, 0.84] R IS
Carbone 2021 2.313 5.843 108  -1.762 5.649 80 6.0% 0.70 [0.41, 1.00] —
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.7% -0.34 [-1.13, 0.45] R E—
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 4.4% 0.25[-0.25, 0.75] I
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.1% 1.03[0.48, 1.58] -
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.0% 0.28[-0.27, 0.83] I
Lok 2020 3 6.39 30 -2.16 6.33 30 4.2% 0.80[0.27, 1.33] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 2.4% 0.04[-0.84,0.91] R
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.8% 0.23[-0.82, 1.28] J—
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 2.2% 0.99[0.05, 1.93] - .
Middelstadt 2016 -0.5 14.42 35 2 13.94 33 4.6% -0.17 [-0.65, 0.30] —_—
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.2% 0.66 [-0.04 , 1.35] | I —
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.8% 0.70[0.12, 1.29] -
Spector 2001 4.3 17.33 17 -1 20.5 10 2.8% 0.28[-0.51, 1.06] R B
Spector 2003 1.9 6.2 97 -0.3 5.5 70 5.9% 0.37[0.06, 0.68] —_—
Tanaka 2021 19 2.3238 15 1.25  3.7947 10 2.7% 0.21[-0.59, 1.01] R B
Young 2019 10.65 11.07 51 -1.4 6.41 50 4.9% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 716 567  79.3% 0.51[0.34, 0.69] ‘
Heterogeneity: Tau? = 0.08; Chi2 = 40.49, df = 20 (P = 0.004); I2 = 51%
Test for overall effect: Z = 5.76 (P < 0.00001)
4.2.2 One group session of CS per week during one to twelve months
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 1.7% 0.28[-0.82, 1.38] [ R
Buschert 2011 0.7 8 8 0 6.93 7 1.9% 0.09[-0.93, 1.10] [ —
Cheung 2019 094  2.6745 18 -0.5  2.5969 12 3.0% 0.53[-0.21, 1.27] I
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.9% 0.14[-0.43, 0.71] .
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 4.0% 0.01[-0.54, 0.57] R
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93 6.2% -0.06 [-0.34, 0.22] -
Subtotal (95% CI) 186 168  20.7% 0.04 [-0.17,, 0.25] ’
Heterogeneity: Tau? = 0.00; Chi2 = 2.46, df =5 (P = 0.78); 2= 0%
Test for overall effect: Z = 0.40 (P = 0.69)
Total (95% CI) 902 735 100.0% 0.43 [0.26 , 0.59]

Heterogeneity: Tau? = 0.09; Chi2 = 59.26, df = 26 (P = 0.0002); I> = 56%
Test for overall effect: Z = 5.12 (P < 0.00001)
Test for subgroup differences: Chi2 = 11.41, df =1 (P = 0.0007), 12 = 91.2%
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Analysis 4.3. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 3: ADAS-Cog (3 levels)

Cs Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.3.1 Three or more group sessions of CS per week during one to twelve months
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.9% 5.30 [-5.21, 15.81] R R
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.8% 0.50 [-10.52, 11.52]
Requena 2006 6.4 14.06 20 -6.6 20.48 30 2.3% 13.00 [3.43, 22.57] R
Subtotal (95% CI) 61 70 6.0% 6.68 [-0.57 , 13.92] .‘
Heterogeneity: Tau? = 13.17; Chi? = 2.94, df = 2 (P = 0.23); I2 = 32%
Test for overall effect: Z = 1.81 (P = 0.07)
4.3.2 Two group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 14.3% 2.86[0.88, 4.83] —
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.9% 3.58 [-7.05, 14.21]
Carbone 2021 2.313 5.843 108  -1.762 5.649 80  15.4% 4.08[2.42,5.73] -
Coen 2011 0.2 7.2 13 2.3 41 12 7.1% -2.10 [-6.65, 2.45] —_—
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 7.3% 9.17 [4.69 , 13.65] —_—
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 4.1% -2.50 [-9.24, 4.24] PR E—
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.5% 7.30 [-0.09, 14.69] —_—
Spector 2001 4.3 17.33 17 -1 20.5 10 1.0% 5.30[-9.84, 20.44] >
Spector 2003 19 6.2 97 -0.3 5.5 70 15.0% 2.20[0.42, 3.98] J—
Subtotal (95% CI) 397 316 69.6% 3.10 [1.24, 4.96] ‘
Heterogeneity: Tau? = 3.36; Chi2 = 18.42, df = 8 (P = 0.02); I> = 57%
Test for overall effect: Z = 3.27 (P = 0.001)
4.3.3 One group session of CS per week during one to twelve months
Bottino 2005 217 8.33 6 -0.43 8.92 7 2.4% 2.60[-6.79, 11.99] RN
Buschert 2011 0.7 8 8 0 6.93 7 3.4% 0.70 [-6.86 , 8.26]
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.8% 1.50 [-4.60 , 7.60] _
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.20 [-7.80, 8.20]
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93  10.8% -0.65[-3.71, 2.41] R -
Subtotal (95% CI) 168 156  24.4% 0.09 [-2.28 , 2.46] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.73, df =4 (P = 0.95); 12 = 0%
Test for overall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 626 542 100.0% 2.66 [1.12, 4.20] ‘

Heterogeneity: Tau? = 3.32; Chi? = 29.38, df = 16 (P = 0.02); I2 = 46%

Test for overall effect: Z = 3.38 (P = 0.0007)
Test for subgroup differences: Chi2 = 5.42, df = 2 (P = 0.07), 2 = 63.1%
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Analysis 4.4. Comparison 4: Group cognitive stimulation versus no cognitive

stimulation (frequency): post-treatment, Outcome 4: ADAS-Cog (2 levels)

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.4.1 Two or more group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 14.3% 2.86[0.88 , 4.83] —-—
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.9% 3.58[-7.05, 14.21] e —
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 15.4% 4.08[2.42,5.73] —-
Coen 2011 0.2 7.2 13 2.3 4.1 12 7.1% -2.10 [-6.65, 2.45] —_—
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.9% 5.30[-5.21, 15.81] J—
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 7.3% 9.17 [4.69, 13.65] —
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.8% 0.50 [-10.52, 11.52] R
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 4.1% -2.50 [-9.24 , 4.24] PR —
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.5% 7.30 [-0.09, 14.69] I —
Requena 2006 6.4 14.06 20 -6.6 20.48 30 2.3% 13.00 [3.43, 22.57] R —
Spector 2001 43 17.33 17 -1 20.5 10 1.0% 5.30 [-9.84, 20.44] N
Spector 2003 1.9 6.2 97 -0.3 5.5 70  15.0% 2.20[0.42, 3.98] -
Subtotal (95% CI) 458 386 75.6% 3.41[1.58, 5.24] ‘
Heterogeneity: Tau? = 3.66; Chi? = 22.85, df = 11 (P = 0.02); I2 = 52%
Test for overall effect: Z = 3.66 (P = 0.0003)
4.4.2 One group session of CS per week during one to twelve months
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 2.4% 2.60[-6.79, 11.99] R I
Buschert 2011 0.7 8 8 0 6.93 7 3.4% 0.70 [-6.86 , 8.26] JRE
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.8% 1.50 [-4.60 , 7.60] _
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 3.1% 0.20 [-7.80, 8.20] PR
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93  10.8% -0.65[-3.71, 2.41] —
Subtotal (95% CI) 168 156  24.4% 0.09 [-2.28 , 2.46] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.73, df = 4 (P = 0.95); I = 0%
Test for overall effect: Z = 0.07 (P = 0.94)
Total (95% CI) 626 542 100.0% 2.66 [1.12, 4.20]

Heterogeneity: Tau? = 3.32; Chi2 = 29.38, df = 16 (P = 0.02); I2 = 46%

Test for overall effect: Z = 3.38 (P = 0.0007)

Test for subgroup differences: Chi2 = 4.73, df = 1 (P = 0.03), I = 78.9%
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Analysis 4.5. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 5: MMSE (3 levels)

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.5.1 Three or more group sessions of CS per week during one to twelve months
Baldelli 1993 3 5.32 13 -4.4 9.15 10 0.8% 7.40[1.03, 13.77] R
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.7% 2.46 [-0.26 , 5.18] S
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.3% 2.44[-2.55,7.43] N
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.4% 0.10 [-4.62 , 4.82] [ S
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.7% 1.00[-3.31, 5.31] R S
Mapelli 2013 29 5.03 10 -0.3 3.83 10 2.0% 3.20[-0.72,7.12] i
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.3% 4.87[-0.14,9.88] |
Subtotal (95% CI) 163 104  12.1% 2.66 [1.09, 4.23] ‘
Heterogeneity: Tau? = 0.00; Chi? = 4.68, df = 6 (P = 0.59); I2 = 0%
Test for overall effect: Z = 3.31 (P = 0.0009)
4.5.2 Two group sessions of CS per week during one to twelve months
Breuil 1994 1.4 2.7 29 -0.7 3.1 27 8.3% 2.10[0.57, 3.63] —
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 2.9% 0.57 [-2.56 , 3.70] R —
Carbone 2021 0.8894 2.68673 123 -1.2016 3.01666 101 14.6% 2.09[1.33, 2.85] -
Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.5% 2.90[0.50, 5.30] —_—
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 5.0% 5.17[2.93,7.41] —_—
Lok 2020 3 6.39 30 -2.16 6.33 30 2.8% 5.16 [1.94, 8.38] —_—
Spector 2001 3.1 7.04 17 0 7.04 10 1.1% 3.10 [-2.40, 8.60] —
Spector 2003 0.9 3.5 97 -0.4 3.5 70 11.7% 1.30[0.22, 2.38] —-—
Tanaka 2021 1.9 2.3238 15 1.25 3.7947 10 3.9% 0.65 [-1.98, 3.28] R
Young 2019 21 2.26 51 -0.74 1.52 50 14.7% 2.84[2.09, 3.59] -
Subtotal (95% CI) 432 352 69.5% 2.40 [1.66 , 3.13] ‘
Heterogeneity: Tau? = 0.55; Chi2 = 17.99, df =9 (P = 0.04); I2 = 50%
Test for overall effect: Z = 6.39 (P < 0.00001)
4.5.3 One group session of CS per week during one to twelve months
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.1% 2.26 [-3.08, 7.60] _
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.1% 1.40 [-1.62 , 4.42] R I
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.1% 0.45 [-2.60 , 3.50] _
Orrell 2014 -1.46 4.0938 106 -2.31 4.0938 93 11.1% 0.85[-0.29, 1.99] -
Subtotal (95% CI) 144 130 18.4% 0.92 [-0.07 , 1.90] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 0.44, df = 3 (P = 0.93); 2= 0%
Test for overall effect: Z = 1.81 (P = 0.07)
Total (95% CI) 739 586 100.0% 2.16 [1.58, 2.74] ‘
Heterogeneity: Tau? = 0.45; Chi? = 30.24, df = 20 (P = 0.07); I2 = 34% )

Test for overall effect: Z = 7.27 (P < 0.00001)
Test for subgroup differences: Chi2 = 6.39, df = 2 (P = 0.04), I = 68.7%
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Analysis 4.6. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 6: MMSE (2 levels)

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.6.1 Two or more group sessions of CS per week during one to twelve months
Baldelli 1993 3 5.32 13 -4.4 9.15 10 0.8% 7.40[1.03, 13.77] R
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.7% 2.46 [-0.26 , 5.18] S
Breuil 1994 1.4 2.7 29 -0.7 3.1 27 8.3% 2.10[0.57, 3.63] —
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 2.9% 0.57 [-2.56 , 3.70] _
Carbone 2021 0.8894 2.68673 123  -1.2016 3.01666 101 14.6% 2.09[1.33,2.85] -
Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.5% 2.90[0.50, 5.30] _—
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 5.0% 5.17[2.93,7.41] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.3% 2.44[-2.55,7.43] R S —
Lok 2020 3 6.39 30 -2.16 6.33 30 2.8% 5.16 [1.94, 8.38] —_—
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.4% 0.10 [-4.62 , 4.82] [ S
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.7% 1.00[-3.31, 5.31] JR
Mapelli 2013 2.9 5.03 10 -0.3 3.83 10 2.0% 3.20[-0.72,7.12] i
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.3% 4.87[-0.14,9.88] .
Spector 2001 3.1 7.04 17 0 7.04 10 1.1% 3.10 [-2.40, 8.60] N —
Spector 2003 0.9 35 97 -0.4 3.5 70 11.7% 1.30[0.22, 2.38] .
Tanaka 2021 1.9 23238 15 1.25  3.7947 10 3.9% 0.65[-1.98, 3.28] .
Young 2019 2.1 2.26 51 -0.74 1.52 50 14.7% 2.84[2.09, 3.59] -
Subtotal (95% CI) 595 456 81.6% 2.42[1.80, 3.03] ‘
Heterogeneity: Tau? = 0.37; Chi? = 22.81, df = 16 (P = 0.12); I2 = 30%
Test for overall effect: Z = 7.69 (P < 0.00001)
4.6.2 One group session of CS per week during one to twelve months
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.1% 2.26 [-3.08, 7.60] RN
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.1% 1.40 [-1.62, 4.42] R
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.1% 0.45 [-2.60, 3.50] R
Orrell 2014 -1.46  4.0938 106 -2.31  4.0938 93  11.1% 0.85[-0.29, 1.99] | o
Subtotal (95% CI) 144 130 18.4% 0.92 [-0.07 , 1.90] ‘
Heterogeneity: Tau? = 0.00; Chi? = 0.44, df = 3 (P = 0.93); 2= 0%
Test for overall effect: Z = 1.81 (P = 0.07)
Total (95% CI) 739 586 100.0% 2.16 [1.58 , 2.74]

Heterogeneity: Tau? = 0.45; Chi2 = 30.24, df = 20 (P = 0.07); I2 = 34%

Test for overall effect: Z = 7.27 (P < 0.00001)
Test for subgroup differences: Chi2 = 6.38, df =1 (P = 0.01), I> = 84.3%
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Analysis 4.7. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 7: Quality of Life: self-report

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.7.1 Two or more group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 -0.53 4.63 55 0.27 5.74 50  10.5% -0.80 [-2.81, 1.21] -
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 3.6% 1.20[-5.53, 7.93] R
Carbone 2021 1.6 6.63 118 -0.2 5.12 9%  11.3% 1.80[0.23, 3.37] -
Coen 2011 3.6 3.7 14 0.5 4.4 13 8.4% 3.10[0.02, 6.18] -
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 12.8% -0.17 [-0.58 , 0.24]
Lok 2020 11.86 9.64 30 -2.16 7.48 30 6.2% 14.02 [9.65 , 18.39] R
Maci 2012 12.3 11.78 7 -1.3 7.86 7 1.8% 13.60 [3.11, 24.09] JE
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 8.9% -0.60 [-3.43, 2.23] i
Spector 2003 1.3 5.1 97 -0.8 5.6 70 11.2% 2.10[0.44 , 3.76] =
Subtotal (95% CI) 408 339 745% 2.40[0.48 , 4.33] ’
Heterogeneity: Tau? = 5.91; Chi2 = 61.67, df = 8 (P < 0.00001); I2 = 87%
Test for overall effect: Z = 2.45 (P =0.01)
4.7.2 One group session per week of CS during one to twelve months
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 2.5% 0.50[-7.91,8.91] R R—
Cove 2014 0.23 7.97 24 0.54 7.74 23 6.0% -0.31 [-4.80, 4.18] ——
Marinho 2021 2 8.77 24 0.4 7.21 26 6.0% 1.60 [-2.87, 6.07] J
Orrell 2014 -0.67 6.428 106 -2.45 6.428 93  10.9% 1.78 [-0.01, 3.57] -
Subtotal (95% CI) 162 149 25.5% 1.47 [-0.06 , 3.01] |‘
Heterogeneity: Tau2 = 0.00; Chi2 = 0.77, df = 3 (P = 0.86); I2 = 0%
Test for overall effect: Z = 1.88 (P = 0.06)
Total (95% CI) 570 488 100.0% 1.97 [0.47 , 3.47] ‘
Heterogeneity: Tau? = 4.52; Chi2 = 64.97, df = 12 (P < 0.00001); I2 = 82% )

Test for overall effect: Z = 2.58 (P = 0.010)
Test for subgroup differences: Chi2 = 0.55, df = 1 (P = 0.46), I2 = 0%

0 0 10 20
Favours CS

+
-20
Favours control

Analysis 4.8. Comparison 4: Group cognitive stimulation versus no cognitive
stimulation (frequency): post-treatment, Outcome 8: Mood: interviewer/staff-rated

Cs Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.8.1 Two or more group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 191 4.38 55 1.2 5.25 50 12.4% 0.15[-0.24, 0.53] .
Capotosto 2017 1.4 2.87 20 0.42 3.49 19 8.5% 0.30[-0.33, 0.93] _
Carbone 2021 1.9 3.14 123 -0.89 3.37 101 14.2% 0.86[0.58 , 1.13] —
Graessel 2011 1 2.5392 56 0.1 2.6206 63  12.7% 0.35[-0.02, 0.71] I
Maci 2012 5.9 6.26 7 -1.3 4.17 7 3.8% 1.27[0.08, 2.45] - -
Spector 2001 2.6 8.05 17 -2.2 7.19 10 6.6% 0.60 [-0.20, 1.40] N
Spector 2003 0 6.2 97 0.5 7 70 13.7% -0.08 [-0.38, 0.23] —
Subtotal (95% CI) 375 320 71.9% 0.41[0.07, 0.75] ‘
Heterogeneity: Tau? = 0.14; Chi2 = 23.93, df = 6 (P = 0.0005); I> = 75%
Test for overall effect: Z = 2.34 (P = 0.02)
4.8.2 One group session per week of CS during one to twelve months
Buschert 2011 1.5 5.33 8 -0.4 6.4 7 4.7% 0.31[-0.72, 1.33] PR, S
Marinho 2021 1.3 2.8 24 -1.1 2.55 26 9.2% 0.88[0.30, 1.47] P
Orrell 2014 -0.38  5.2185 106 -1.14  5.2185 93 14.2% 0.15[-0.13, 0.42] J S
Subtotal (95% CI) 138 126  28.1% 0.42 [-0.10, 0.94] 4-
Heterogeneity: Tau? = 0.12; Chi2 = 5.02, df = 2 (P = 0.08); I = 60%
Test for overall effect: Z = 1.58 (P = 0.12)
Total (95% CI) 513 446 100.0% 0.40 [0.14, 0.67] ‘
Heterogeneity: Tau? = 0.11; Chi2 = 29.47, df = 9 (P = 0.0005); 12 = 69%
Test for overall effect: Z = 3.01 (P = 0.003) _:1 _0:_5 0 0f5 i
Test for subgroup differences: Chi2 = 0.00, df =1 (P = 0.97), I2 = 0% Favours control Favours CS
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Analysis 4.9. Comparison 4: Group cognitive stimulation versus no cognitive

stimulation (frequency): post-treatment, Outcome 9: Anxiety - interviewer/staff-rated

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
4.9.1 Two or more group sessions of CS per week during one to twelve months
Alvares-Pereira 2021 3.07 8.26 55 1.9 5.87 50 25.9% 0.16 [-0.22, 0.54] J
Capotosto 2017 0.15 1.71 20 0.26 1.58 19 9.7% -0.07 [-0.69 , 0.56] PR S
Coen 2011 1.1 7.3 14 -1.6 6.4 12 6.3% 0.38[-0.40, 1.16] _
Maci 2012 5.7 5.61 7 1.3 4.08 7 3.1% 0.84[-0.27, 1.95] —
Spector 2001 3.1 11.68 17 -3.2 9.45 10 6.0% 0.56 [-0.24 , 1.36] —
Subtotal (95% CI) 113 98 50.9% 0.23 [-0.04, 0.51] ‘
Heterogeneity: Tau? = 0.00; Chi? = 2.93, df = 4 (P = 0.57); I = 0%
Test for overall effect: Z = 1.67 (P = 0.10)
4.9.2 One group session per week of CS during one to twelve months
Orrell 2014 -0.22  4.2208 106 -0.14  4.2208 93 49.1% -0.02 [-0.30, 0.26]
Subtotal (95% CI) 106 93 49.1% -0.02 [-0.30, 0.26] :
Heterogeneity: Not applicable
Test for overall effect: Z = 0.13 (P = 0.89)
Total (95% CI) 219 191 100.0% 0.11 [-0.09, 0.30]

Heterogeneity: Tau? = 0.00; Chi? = 4.52, df =5 (P = 0.48); 2= 0%

Test for overall effect: Z = 1.10 (P = 0.27)

?

2

0 1 2

Test for subgroup differences: Chi2 = 1.60, df =1 (P =0.21), I2= 37.4% Favours control Favours CS
Comparison 5. Cognitive stimulation versus no cognitive stimulation (setting): post-treatment
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.1 Cognition 23 1056 Std. Mean Difference (IV, Random, 0.63[0.33,0.93]
95% Cl)

5.1.1 Community 15 642 Std. Mean Difference (IV, Random, 0.66 [0.33, 0.99]
95% Cl)

5.1.2 Care home 9 414 Std. Mean Difference (IV, Random, 0.60[-0.01, 1.20]
95% Cl)

5.2 ADAS-Cog 13 587 Mean Difference (IV, Random, 95% CI)  3.16 [1.85, 4.47]

5.2.1 Community 9 328 Mean Difference (IV, Random, 95% Cl)  4.49[2.18, 6.80]

5.2.2 Care home 5 259 Mean Difference (IV, Random, 95% Cl)  1.15[-1.71,4.01]

5.3 MMSE 17 708 Mean Difference (IV, Random, 95% Cl)  2.57[1.87, 3.27]

5.3.1 Community 11 489 Mean Difference (IV, Random, 95% Cl)  2.72[1.85, 3.59]

5.3.2 Care home 6 219 Mean Difference (IV, Random, 95% Cl)  2.16 [0.83, 3.48]

5.4 Quality of Life: self-re- 9 373 Mean Difference (IV, Random, 95% Cl)  2.98 [0.06, 5.90]

port

5.4.1 Community 6 239 Mean Difference (IV, Random, 95% Cl)  4.33 [-0.75, 9.42]
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

5.4.2 Care home 134 Mean Difference (IV, Random, 95% Cl)  1.17 [-1.44, 3.78]

5.5 Quality of Life: proxy- 207 Std. Mean Difference (IV, Random, 0.50[0.05, 0.94]

rated 95% Cl)

5.5.1 Community 114 Std. Mean Difference (IV, Random, 0.74 [-0.02, 1.49]
95% Cl)

5.5.2 Care home 93 Std. Mean Difference (IV, Random, 0.21[-0.21,0.62]
95% Cl)

5.6 Mood: self-reported 299 Std. Mean Difference (IV, Random, 0.20 [-0.06, 0.45]
95% Cl)

5.6.1 One to twelve months 163 Std. Mean Difference (IV, Random, 0.24 [-0.07, 0.56]

of group cognitive stimula- 95% Cl)

tion: community

5.6.2 One to twelve months 136 Std. Mean Difference (IV, Random, 0.16 [-0.48, 0.79]

of group cognitive stimula- 95% Cl)

tion: care home

5.7 Mood: Interviewer/staff- 237 Std. Mean Difference (IV, Random, 0.50[0.21,0.79]

rated 95% Cl)

5.7.1 One to twelve months 79 Std. Mean Difference (IV, Random, 0.82[0.36, 1.29]

of group cognitive stimula- 95% Cl)

tion: community

5.7.2 One to twelve months 158 Std. Mean Difference (IV, Random, 0.34[0.02, 0.65]

of group cognitive stimula-
tion: care home

95% Cl)
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Analysis 5.1. Comparison 5: Cognitive stimulation versus no
cognitive stimulation (setting): post-treatment, Outcome 1: Cognition

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.1.1 Community
Alvares-Pereira 2021 2.789 1.192 19 -1.05 1.162 20 3.4% 3.20[2.22,4.17] -5
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 3.1% 0.28 [-0.82, 1.38] R
Breuil 1994 5.8 7.3 29 1 7.8 27 4.6% 0.63[0.09, 1.17] —_—
Buschert 2011 0.7 8 8 0 6.93 7 3.3% 0.09 [-0.93, 1.10] [ R
Cheung 2019 094 2.6745 18 -0.5  2.5969 12 4.1% 0.53[-0.21, 1.27] J
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.5% 0.14[-0.43, 0.71] JR —
Juarez-Cedillo 2020 53 8.94 36 -3.87 8.48 24 4.6% 1.03[0.48 , 1.58] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.6% 0.28 [-0.27, 0.83] i
Lok 2020 3 6.39 30 -2.16 6.33 30 4.7% 0.80[0.27, 1.33] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 3.7% 0.04 [-0.84, 0.91] R R
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 3.2% 0.23[-0.82, 1.28] R I
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 4.6% 0.01[-0.54, 0.57] 4
Paddick 2017 8.1 11.96 16 0.8 9.74 18 4.2% 0.66 [-0.04 , 1.35] | E—
Requena 2006 6.4 14.06 20 -6.6 20.48 30 4.5% 0.70[0.12, 1.29] R
Young 2019 10.65 11.07 51 -1.4 6.41 50 4.9% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 330 312 62.2% 0.66 [0.33, 0.99] ‘

Heterogeneity: Tau? = 0.29; Chi2 = 51.46, df = 14 (P < 0.00001); I = 73%
Test for overall effect: Z = 3.95 (P < 0.0001)

5.1.2 Care home

Alvares-Pereira 2021 0.694 0.866 36 -2 1 30 4.2% 2.87[2.17, 3.56] —

Baldelli 1993 3 5.32 13 -4.4 9.15 10 3.7% 0.99[0.11, 1.87] - .

Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.6% 0.50 [-0.04, 1.05] J S

Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 4.4% 0.21[-0.42, 0.84] JR I

Coen 2011 0.2 7.2 13 2.3 4.1 12 3.9% -0.34 [-1.13, 0.45] —_—

Graessel 2011 0.1 19.14 31 -5.2 22.54 30 4.7% 0.25[-0.25, 0.75] J

Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 3.5% 0.99[0.05, 1.93] —

Middelstadt 2016 -0.5 14.42 35 2 13.94 33 4.8% -0.17 [-0.65, 0.30] —_—

Tanaka 2021 1.9 23238 15 1.25  3.7947 10 3.9% 0.21[-0.59, 1.01] R S —

Subtotal (95% CI) 244 170  37.8% 0.60 [-0.01, 1.20] ‘

Heterogeneity: Tau? = 0.72; Chi? = 60.46, df = 8 (P < 0.00001); I> = 87%

Test for overall effect: Z = 1.94 (P = 0.05)

Total (95% CI) 574 482 100.0% 0.63 [0.33, 0.93] ‘

Heterogeneity: Tau? = 0.42; Chi? = 114.02, df = 23 (P < 0.00001); 12 = 80%

Test for overall effect: Z = 4.16 (P < 0.0001) _:2 _:1 0 i é

Test for subgroup differences: Chi2 = 0.03, df =1 (P = 0.86), 12 = 0% Favours control Favours CS
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Analysis 5.2. Comparison 5: Cognitive stimulation versus no
cognitive stimulation (setting): post-treatment, Outcome 2: ADAS-Cog

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.2.1 Community
Alvares-Pereira 2021 2.789 1.192 19 -1.05 1.162 20 30.6% 3.84[3.10, 4.58] ™
Bottino 2005 217 8.33 6 -0.43 8.92 7 1.8% 2.60[-6.79, 11.99] E—
Buschert 2011 0.7 8 8 0 6.93 7 2.7% 0.70 [-6.86 , 8.26] _
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.0% 1.50 [-4.60 , 7.60] JR
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 6.8% 9.17 [4.69, 13.65] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 1.4% 0.50 [-10.52, 11.52] —
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 2.5% 0.20 [-7.80, 8.20] R S
Paddick 2017 8.1 11.96 16 0.8 9.74 18 2.9% 7.30 [-0.09, 14.69] I
Requena 2006 6.4 14.06 20 -6.6 20.48 30 1.8% 13.00 [3.43, 22.57] —_)
Subtotal (95% CI) 163 165 54.5% 4.49 [2.18, 6.80] ‘
Heterogeneity: Tau? = 3.58; Chi2 = 12.16, df = 8 (P = 0.14); I = 34%
Test for overall effect: Z = 3.81 (P = 0.0001)
5.2.2 Care home
Alvares-Pereira 2021 0.694 0.866 36 -2 1 30 32.6% 2.69[2.24,3.15] ™
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 1.4% 3.58[-7.05, 14.21] JR—
Coen 2011 0.2 7.2 13 2.3 4.1 12 6.6% -2.10 [-6.65 , 2.45] —_——
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 1.5% 5.30 [-5.21, 15.81] R S
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 3.4% -2.50 [-9.24 , 4.24]
Subtotal (95% CI) 135 124 45.5% 1.15[-1.71, 4.01] ’
Heterogeneity: Tau? = 4.08; Chi2 = 6.73, df =4 (P = 0.15); 2= 41%
Test for overall effect: Z = 0.79 (P = 0.43)
Total (95% CI) 298 289 100.0% 3.16 [1.85, 4.47]

Heterogeneity: Tau2 = 1.31; Chi2 = 28.30, df = 13 (P = 0.008); 12 = 54%
Test for overall effect: Z = 4.74 (P < 0.00001)
Test for subgroup differences: Chi2 = 3.17, df = 1 (P = 0.08), I2 = 68.4%
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Analysis 5.3. Comparison 5: Cognitive stimulation versus no
cognitive stimulation (setting): post-treatment, Outcome 3: MMSE

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
5.3.1 Community
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.7% 2.26 [-3.08 , 7.60] R S
Breuil 1994 1.4 2.7 29 -0.7 3.1 27 13.8% 2.10[0.57, 3.63] —-—
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 4.8% 1.40 [-1.62, 4.42] J —
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 4.7% 0.45 [-2.60 , 3.50] JR R
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 7.9% 5.17[2.93, 7.41] —
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.9% 2.44[-2.55,7.43] |
Lok 2020 3 6.39 30 -2.16 6.33 30 4.3% 5.16[1.94, 8.38] —_—
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 2.1% 0.10 [-4.62, 4.82] R —
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 2.5% 1.00[-3.31,5.31] R
Requena 2006 1.5 7.38 20 -3.37 10.71 30 1.9% 4.87[-0.14,9.88]
Young 2019 2.1 2.26 51 -0.74 1.52 50 27.2% 2.84[2.09, 3.59] -
Subtotal (95% CI) 253 236  72.5% 2.72 [1.85, 3.59] ‘
Heterogeneity: Tau? = 0.43; Chi2 = 12.91, df = 10 (P = 0.23); 2= 23%
Test for overall effect: Z = 6.13 (P < 0.00001)
5.3.2 Care home
Baldelli 1993 3 5.32 13 -4.4 9.15 10 1.2% 7.40[1.03, 13.77] —_—
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 5.7% 2.46 [-0.26 , 5.18] | I
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 4.5% 0.57 [-2.56, 3.70] JR R
Coen 2011 0.8 3.6 14 -2.1 2.5 11 7.1% 2.90[0.50, 5.30] —
Mapelli 2013 29 5.03 10 -0.3 3.83 10 3.0% 3.20[-0.72,7.12] 4
Tanaka 2021 1.9 23238 15 1.25  3.7947 10 6.0% 0.65[-1.98, 3.28] JE
Subtotal (95% CI) 143 76  27.5% 2.16 [0.83 , 3.48] ‘
Heterogeneity: Tau? = 0.28; Chi2 = 5.55, df = 5 (P = 0.35); I2 = 10%
Test for overall effect: Z = 3.19 (P = 0.001)
Total (95% CI) 396 312 100.0% 2.57[1.87, 3.27] ‘

Heterogeneity: Tau? = 0.33; Chi2 = 19.25, df = 16 (P = 0.26); 2= 17%

Test for overall effect: Z =
Test for subgroup differences: Chi2 = 0.49, df = 1 (P = 0.49), 2= 0%

7.17 (P < 0.00001)
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Analysis 5.4. Comparison 5: Cognitive stimulation versus no cognitive
stimulation (setting): post-treatment, Outcome 4: Quality of Life: self-report

CS Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
5.4.1 Community
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 6.9% 0.50 [-7.91, 8.91] R N
Cove 2014 0.23 7.97 24 0.54 7.74 23 11.7% -0.31[-4.80, 4.18] ——
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 16.1% -0.17 [-0.58 , 0.24]
Lok 2020 11.86 9.64 30 -2.16 7.48 30 11.9% 14.02 [9.65, 18.39] —
Maci 2012 12.3 11.78 7 -1.3 7.86 7 5.2% 13.60 [3.11, 24.09] [
Marinho 2021 2 8.77 24 0.4 7.21 26 11.7% 1.60 [-2.87, 6.07] J
Subtotal (95% CI) 125 114 63.6% 4.33 [-0.75, 9.42] ‘
Heterogeneity: Tau? = 31.95; Chi? = 47.25, df = 5 (P < 0.00001); I2 = 89%
Test for overall effect: Z = 1.67 (P = 0.09)
5.4.2 Care home
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 8.7% 1.20 [-5.53, 7.93] JR —
Coen 2011 3.6 3.7 14 0.5 44 13 13.7% 3.10[0.02, 6.18] e
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 14.0% -0.60 [-3.43, 2.23] -
Subtotal (95% CI) 69 65 36.4% 1.17 [-1.44, 3.78] ’
Heterogeneity: Tau? = 1.82; Chi2 = 3.01, df = 2 (P = 0.22); I = 34%
Test for overall effect: Z = 0.88 (P = 0.38)
Total (95% CI) 194 179 100.0% 2.98 [0.06 , 5.90] ‘

Heterogeneity: Tau? = 13.75; Chi2 = 51.42, df = 8 (P < 0.00001); I? = 84%

20 -10 20

Test for overall effect: Z = 2.00 (P = 0.05) 0 10
Test for subgroup differences: Chi> = 1.18, df = 1 (P =0.28), 1> = 15.1% Favours control Favours CS
Analysis 5.5. Comparison 5: Cognitive stimulation versus no cognitive
stimulation (setting): post-treatment, Outcome 5: Quality of Life: proxy-rated
CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
5.5.1 Community
Kim 2016 0.81 2.34 32 -1.09 2.01 21 23.5% 0.84[0.27,1.42] -
Maci 2012 10.2 8.08 7 -1.4 3.89 7 9.2% 1.71[0.43, 3.00] —
Marinho 2021 0.8 7.64 23 -0.2 8.91 24 23.6% 0.12 [-0.45, 0.69] S
Subtotal (95% CI) 62 52  56.3% 0.74 [-0.02, 1.49] ‘
Heterogeneity: Tau? = 0.29; Chi2 = 6.28, df = 2 (P = 0.04); I> = 68%
Test for overall effect: Z = 1.91 (P = 0.06)
5.5.2 Care home
Middelstadt 2016 -0.4 6.16 35 -1 5.94 33 26.8% 0.10[-0.38, 0.57] .
Tanaka 2021 1.5 69714 15 -1.8 44272 10 16.9% 0.52[-0.29, 1.34] -
Subtotal (95% CI) 50 43 43.7% 0.21 [-0.21, 0.62] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 0.78, df = 1 (P = 0.38); I2 = 0%
Test for overall effect: Z = 0.98 (P = 0.33)
Total (95% CI) 112 95 100.0% 0.50 [0.05, 0.94] ‘
Heterogeneity: Tau? = 0.13; Chi2 = 8.85, df = 4 (P = 0.07); I2 = 55%
Test for overall effect: Z = 2.19 (P = 0.03) 4 2 0 > 4
Test for subgroup differences: Chi2 = 1.45, df = 1 (P = 0.23), 2= 31.2% Favours control Favours CS
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Analysis 5.6. Comparison 5: Cognitive stimulation versus no cognitive
stimulation (setting): post-treatment, Outcome 6: Mood: self-reported

CS Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

5.6.1 One to twelve months of group cognitive stimulation: community

Juarez-Cedillo 2020 5.08 16.8 36 1.45 17 24 22.3% 0.21[-0.31,0.73] — -
Kim 2016 1.44 10.9 32 0.11 9.62 21 19.9% 0.13[-0.43, 0.68] R PSS
Requena 2006 5.6 7.87 20 2.03 9.07 30  18.6% 0.41[-0.16, 0.98] i
Subtotal (95% CI) 88 75  60.7% 0.24 [-0.07, 0.56] ‘

Heterogeneity: Tau? = 0.00; Chi2 = 0.51, df = 2 (P = 0.78); I> = 0%
Test for overall effect: Z = 1.51 (P = 0.13)

5.6.2 One to twelve months of group cognitive stimulation: care home

Baldelli 1993 2.1 4.61 13 -2.3 4.99 10 8.4% 0.89[0.02, 1.76] .
Baldelli 2002 3.21 7.98 71 2.57 10 16 20.5% 0.08 [-0.47, 0.62] R S

Coen 2011 -0.9 3 13 0.1 1.9 13 10.4% -0.39[-1.16, 0.39] R

Subtotal (95% CI) 97 39  39.3% 0.16 [-0.48 , 0.79] ’
Heterogeneity: Tau? = 0.18; Chi2 = 4.64, df = 2 (P = 0.10); I = 57%

Test for overall effect: Z = 0.49 (P = 0.63)

Total (95% CI) 185 114 100.0% 0.20 [-0.06 , 0.45]

Heterogeneity: Tau2 = 0.01; Chi2 = 5.36, df =5 (P = 0.37); 2= 7% r

Test for overall effect: Z = 1.51 (P = 0.13) _’1 —0:.5 0 065 i

Test for subgroup differences: Chi2 = 0.06, df = 1 (P = 0.81), 2= 0% Favours control Favours CS

Analysis 5.7. Comparison 5: Cognitive stimulation versus no cognitive
stimulation (setting): post-treatment, Outcome 7: Mood: Interviewer/staff-rated

Cognitive Stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

5.7.1 One to twelve months of group cognitive stimulation: community

Buschert 2011 1.5 5.33 8 -0.4 6.4 7 7.7% 0.31[-0.72, 1.33] R S
Maci 2012 5.9 6.26 7 -1.3 4.17 7 5.8% 1.27[0.08, 2.45] _—
Marinho 2021 1.3 2.8 24 -1.1 2.55 26 21.5% 0.88[0.30, 1.47] R
Subtotal (95% CI) 39 40  34.9% 0.82[0.36, 1.29] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 1.57, df = 2 (P = 0.46); I2 = 0%

Test for overall effect: Z = 3.46 (P = 0.0005)

5.7.2 One to twelve months of group cognitive stimulation: care home

Capotosto 2017 1.4 2.87 20 0.42 3.49 19 18.7% 0.30[-0.33, 0.93] J
Graessel 2011 1 25392 56 0.1  2.6206 63 46.4% 0.35[-0.02, 0.71] -

Subtotal (95% CI) 76 82 65.1% 0.34 [0.02, 0.65] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 0.01, df = 1 (P = 0.90); I2 = 0%

Test for overall effect: Z = 2.09 (P = 0.04)

Total (95% CI) 115 122 100.0% 0.50 [0.21, 0.79] ‘
Heterogeneity: Tau? = 0.01; Chi2 = 4.47, df =4 (P = 0.35); 2= 11%

Test for overall effect: Z = 3.41 (P = 0.0007) _:2 _:1 0 i é
Test for subgroup differences: Chi2 = 2.89, df = 1 (P = 0.09), 12 = 65.5% Favours control Favours CS

Comparison 6. Group cognitive stimulation versus no treatment post-treatment (Active control group)

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants
6.1 Cognition 27 1637 Std. Mean Difference (IV, Random, 0.43[0.26, 0.59]
95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

6.1.1 Alternate activity con- 5 322 Std. Mean Difference (IV, Random, 0.59[0.37,0.82]
trol group 95% Cl)
6.1.2 Treatment-as-usual 22 1315 Std. Mean Difference (IV, Random, 0.41[0.22, 0.60]

Analysis 6.1. Comparison 6: Group cognitive stimulation versus no
treatment post-treatment (Active control group), Outcome 1: Cognition

Control Cognitive Stimulation Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
6.1.1 Alternate activity control group
Buschert 2011 0.7 8 8 0 6.93 7 1.9% 0.09[-0.93, 1.10] R
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 3.6% 0.21[-0.42, 0.84] JE
Carbone 2021 2.313 5.843 108  -1.762 5.649 80 6.0% 0.70 [0.41, 1.00] —
Cheung 2019 0.94 2.6745 18 -0.5 2.5969 12 3.0% 0.53[-0.21, 1.27] i S
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.8% 0.70[0.12, 1.29] —_—
Subtotal (95% CI) 174 148 18.3% 0.59 [0.37, 0.82] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 3.09, df = 4 (P = 0.54); 12 = 0%
Test for overall effect: Z = 5.13 (P < 0.00001)
6.1.2 Treatment-as-usual control group
Alvares-Pereira 2021 1.418 5.112 55 -1.44 5.199 50 5.3% 0.55[0.16, 0.94] —
Baldelli 1993 3 5.32 13 -4.4 9.15 10 2.4% 0.99[0.11, 1.87] —_—
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.1% 0.50 [-0.04 , 1.05] S
Bottino 2005 217 8.33 6 -0.43 8.92 7 1.7% 0.28 [-0.82, 1.38] R
Breuil 1994 5.8 7.3 29 1 7.8 27 4.2% 0.63[0.09, 1.17] —_—
Coen 2011 0.2 7.2 13 2.3 4.1 12 2.7% -0.34[-1.13, 0.45] -
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 3.9% 0.14[-0.43, 0.71] JE
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 4.4% 0.25[-0.25, 0.75] J
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.1% 1.03[0.48, 1.58] ——
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.0% 0.28 [-0.27, 0.83] —
Lok 2020 3 6.39 30 -2.16 6.33 30 4.2% 0.80[0.27, 1.33] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 2.4% 0.04[-0.84,0.91] R R
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.8% 0.23[-0.82, 1.28] J—
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 2.2% 0.99[0.05, 1.93] ——
Marinho 2021 -1.6 13.19 24 -1.8 15.63 26 4.0% 0.01 [-0.54, 0.57] _
Middelstddt 2016 -0.5 14.42 35 2 13.94 33 4.6% -0.17 [-0.65, 0.30] e
Orrell 2014 -3.83 10.9886 106 -3.18 10.9886 93 6.2% -0.06 [-0.34, 0.22] —
Paddick 2017 8.1 11.96 16 0.8 9.74 18 3.2% 0.66 [-0.04 , 1.35] ) S
Spector 2001 4.3 17.33 17 -1 20.5 10 2.8% 0.28 [-0.51, 1.06] PR —
Spector 2003 1.9 6.2 97 -0.3 5.5 70 5.9% 0.37[0.06 , 0.68] ——
Tanaka 2021 1.9 2.3238 15 1.25 3.7947 10 2.7% 0.21[-0.59, 1.01] _
Young 2019 10.65 11.07 51 -1.4 6.41 50 4.9% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 728 587 81.7% 0.41 [0.22, 0.60] ‘
Heterogeneity: Tau? = 0.12; Chi2 = 53.41, df = 21 (P = 0.0001); I2 = 61%
Test for overall effect: Z = 4.17 (P < 0.0001)
Total (95% CI) 902 735 100.0% 0.43 [0.26 , 0.59] ‘

Heterogeneity: Tau? = 0.09; Chi2 = 59.26, df = 26 (P = 0.0002); I = 56%
Test for overall effect: Z = 5.12 (P < 0.00001)
Test for subgroup differences: Chi? = 1.45, df =1 (P = 0.23), 12 = 30.9%
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Comparison 7. Group cognitive stimulation versus no cognitive stimulation post-treatment (dementia severity)
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Outcome or subgroup No. of studies No. of partici- Statistical method Effect size

title pants

7.1 Cognition 23 1418 Std. Mean Difference (IV, Random, 95%  0.43[0.24, 0.62]
Cl)

7.1.1 Mild impairment 10 640 Std. Mean Difference (IV, Random, 95%  0.71[0.47,0.95]
cl

7.1.2 Moderate impair- 13 778 Std. Mean Difference (IV, Random, 95%  0.21[0.03, 0.39]

ment Cl)

7.2 MMSE 21 1325 Mean Difference (IV, Random, 95% Cl) 2.16 [1.58, 2.74]

7.2.1 Mild impairment 10 676 Mean Difference (IV, Random, 95% Cl) 2.59[1.87,3.31]

7.2.2 Moderate impair- 11 649 Mean Difference (IV, Random, 95% Cl) 1.42[0.78,2.07]

ment

7.3 ADAS-Cog 14 979 Mean Difference (IV, Random, 95% Cl) 2.52[0.59, 4.46]

7.3.1 Mild impairment 6 373 Mean Difference (IV, Random, 95% Cl) 4,98 [1.95, 8.00]

7.3.2 Moderate impair- 8 606 Mean Difference (IV, Random, 95% Cl) 1.10[-0.29, 2.48]

ment

7.4 Quality of life (self-re- 11 903 Mean Difference (IV, Random, 95% Cl) 2.41[0.66,4.17]

port)

7.4.1 Mild impairment 3 276 Mean Difference (IV, Random, 95% Cl) 1.54[0.07, 3.00]

7.4.2 Moderate impair- 8 627 Mean Difference (IV, Random, 95% Cl) 3.07[0.77,5.36]

ment

7.5 Quality of life (proxy 5 359 Std. Mean Difference (IV, Random, 95%  0.45[-0.01, 0.90]

rated) Cl)

7.5.1 Moderate impair- 5 359 Std. Mean Difference (IV, Random, 95%  0.45[-0.01, 0.90]

ment Cl)

7.6 Mood: self-reported 6 299 Std. Mean Difference (IV, Random, 95%  0.20 [-0.06, 0.45]
Cl)

7.6.1 Mild impairment 4 220 Std. Mean Difference (IV, Random, 95%  0.30[0.01, 0.60]
cl

7.6.2 Moderate impair- 2 79 Std. Mean Difference (IV, Random, 95%  -0.05 [-0.53, 0.42]

ment

cl)
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Analysis 7.1. Comparison 7: Group cognitive stimulation versus no cognitive
stimulation post-treatment (dementia severity), Outcome 1: Cognition

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.1.1 Mild impairment
Baldelli 1993 3 5.32 13 -4.4 9.15 10 2.9% 0.99[0.11, 1.87] —_—
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 4.8% 0.50 [-0.04 , 1.05] | I
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 2.2% 0.28 [-0.82, 1.38] R
Breuil 1994 5.8 7.3 29 1 7.8 27 4.9% 0.63[0.09, 1.17] [
Buschert 2011 0.7 8 8 0 6.93 7 2.4% 0.09[-0.93, 1.10] [ —
Carbone 2021 2.313 5.843 108  -1.762 5.649 80 6.8% 0.70[0.41, 1.00] —_—
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 4.7% 0.14[-0.43, 0.71] JR —
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 4.8% 1.03[0.48 , 1.58] —_—
Requena 2006 6.4 14.06 20 -6.6 20.48 30 4.6% 0.70[0.12, 1.29] —_—
Young 2019 10.65 11.07 51 -1.4 6.41 50 5.7% 1.32[0.89, 1.75] —_—
Subtotal (95% CI) 366 274  43.8% 0.71[0.47 , 0.95] ‘
Heterogeneity: Tau? = 0.06; Chi2 = 15.75, df =9 (P = 0.07); I = 43%
Test for overall effect: Z =5.78 (P < 0.00001)
7.1.2 Moderate impairment
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 4.3% 0.21[-0.42, 0.84] JR
Coen 2011 0.2 7.2 13 2.3 4.1 12 3.4% -0.34[-1.13, 0.45] R
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 5.2% 0.25[-0.25, 0.75] —
Kim 2016 0.53 7.64 32 -1.91 9.88 21 4.8% 0.28 [-0.27, 0.83] J I
Lok 2020 3 6.39 30 -2.16 6.33 30 5.0% 0.80[0.27, 1.33] —_—
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 3.0% 0.04[-0.84,0.91] R NE—
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 2.3% 0.23[-0.82, 1.28] R
Mapelli 2013 8.7 10.88 10 -2.2 10.21 10 2.7% 0.99[0.05, 1.93] —
Middelstadt 2016 -0.5 14.42 35 2 13.94 33 5.4% -0.17 [-0.65, 0.30] R
Orrell 2014 -3.83  10.9886 106 -3.18 10.9886 93 6.9% -0.06 [-0.34, 0.22] —
Spector 2001 4.3 17.33 17 -1 20.5 10 3.4% 0.28 [-0.51, 1.06] R B
Spector 2003 1.9 6.2 97 -0.3 5.5 70 6.7% 0.37[0.06 , 0.68] —
Tanaka 2021 19 23238 15 1.25  3.7947 10 3.3% 0.21[-0.59, 1.01] R E—
Subtotal (95% CI) 423 355 56.2% 0.21 [0.03, 0.39] ‘
Heterogeneity: Tau? = 0.03; Chi? = 16.61, df = 12 (P = 0.17); I2 = 28%
Test for overall effect: Z = 2.23 (P = 0.03)
Total (95% CI) 789 629 100.0% 0.43[0.24, 0.62] .

Heterogeneity: Tau? = 0.11; Chi? = 56.23, df = 22 (P < 0.0001); I = 61%
Test for overall effect: Z = 4.44 (P < 0.00001)
Test for subgroup differences: Chi? = 10.53, df = 1 (P = 0.001), I> = 90.5%
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Analysis 7.2. Comparison 7: Group cognitive stimulation versus no
cognitive stimulation post-treatment (dementia severity), Outcome 2: MMSE

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.2.1 Mild impairment
Baldelli 1993 3 5.32 13 -4.4 9.15 10 0.8% 7.40[1.03, 13.77] JE—
Baldelli 2002 2.34 4.78 71 -0.12 5.06 16 3.7% 2.46 [-0.26 , 5.18] J S
Bottino 2005 0.83 4.53 6 -1.43 5.3 7 1.1% 2.26 [-3.08, 7.60] S
Breuil 1994 1.4 2.7 29 -0.7 3.1 27 8.3% 2.10[0.57, 3.63] —
Buschert 2011 0.5 3.14 8 -0.9 2.83 7 3.1% 1.40[-1.62, 4.42] JE R
Carbone 2021 0.8894 2.68673 123 -1.2016 3.01666 101 14.6% 2.09[1.33,2.85] .
Cove 2014 -0.33 6.06 24 -0.78 4.54 23 3.1% 0.45 [-2.60 , 3.50] —
Juarez-Cedillo 2020 2.05 4.41 36 -3.12 4.29 24 5.0% 5.17[2.93, 7.41] —_—
Requena 2006 15 7.38 20 -3.37 10.71 30 1.3% 4.87[-0.14,9.88]
Young 2019 2.1 2.26 51 -0.74 1.52 50 14.7% 2.84[2.09, 3.59] -
Subtotal (95% CI) 381 295 55.7% 2.59 [1.87,3.31] ‘
Heterogeneity: Tau? = 0.33; Chi2 = 13.01, df =9 (P = 0.16); 2 = 31%
Test for overall effect: Z = 7.07 (P < 0.00001)
7.2.2 Moderate impairment
Capotosto 2017 0.18 4.57 20 -0.39 5.34 19 2.9% 0.57 [-2.56 , 3.70] [
Coen 2011 0.8 3.6 14 -2.1 2.5 11 4.5% 2.90[0.50, 5.30] —_—
Kim 2016 0.53 7.64 32 -1.91 9.88 21 1.3% 2.44[-2.55,7.43] N
Lok 2020 3 6.39 30 -2.16 6.33 30 2.8% 5.16 [1.94, 8.38] —_—
Lopez 2020 -1.6 4.82 10 -1.7 5.9 10 1.4% 0.10 [-4.62, 4.82] .
Maci 2012 -0.2 4.26 7 -1.2 3.96 7 1.7% 1.00[-3.31, 5.31] R E—
Mapelli 2013 2.9 5.03 10 -0.3 3.83 10 2.0% 3.20[-0.72,7.12] S —
Orrell 2014 -1.46 4.0938 106 -2.31 4.0938 93 11.1% 0.85[-0.29, 1.99] j
Spector 2001 3.1 7.04 17 0 7.04 10 1.1% 3.10[-2.40, 8.60] - .
Spector 2003 0.9 35 97 -0.4 35 70 11.7% 1.30[0.22, 2.38] [
Tanaka 2021 19 23238 15 1.25  3.7947 10 3.9% 0.65 [-1.98, 3.28] —
Subtotal (95% CI) 358 291  44.3% 1.42 [0.78, 2.07] ‘
Heterogeneity: Tau? = 0.00; Chi2 = 9.92, df = 10 (P = 0.45); 2= 0%
Test for overall effect: Z = 4.31 (P < 0.0001)
Total (95% CI) 739 586 100.0% 2.16 [1.58 , 2.74] ‘

Heterogeneity: Tau? = 0.45; Chi2 = 30.24, df = 20 (P = 0.07); 12 = 34%
Test for overall effect: Z = 7.27 (P < 0.00001)
Test for subgroup differences: Chi2 = 5.58, df = 1 (P = 0.02), I> = 82.1%

4 20 2 4
Favours control Favours CS
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Analysis 7.3. Comparison 7: Group cognitive stimulation versus no cognitive
stimulation post-treatment (dementia severity), Outcome 3: ADAS-Cog

Mean Difference
IV, Random, 95% CI

Mean Difference
1V, Random, 95% CI

Cognitive stimulation Control
Study or Subgroup Mean SD Total Mean SD Total Weight
7.3.1 Mild impairment
Bottino 2005 2.17 8.33 6 -0.43 8.92 7 3.5%
Buschert 2011 0.7 8 8 0 6.93 7 4.9%
Carbone 2021 2.313 5.843 108 -1.762 5.649 80 17.1%
Cove 2014 -0.91 11.58 24 -2.41 9.71 23 6.6%
Juarez-Cedillo 2020 5.3 8.94 36 -3.87 8.48 24 9.6%
Requena 2006 6.4 14.06 20 -6.6 20.48 30 3.4%
Subtotal (95% CI) 202 171 45.1%
Heterogeneity: Tau? = 5.97; Chi2 = 9.52, df = 5 (P = 0.09); I = 47%
Test for overall effect: Z = 3.22 (P = 0.001)
7.3.2 Moderate impairment
Capotosto 2017 0.9 16.03 20 -2.68 17.73 19 2.8%
Coen 2011 0.2 7.2 13 2.3 4.1 12 9.4%
Graessel 2011 0.1 19.14 31 -5.2 22.54 30 2.9%
Lopez 2020 -1.8 11.53 10 -2.3 13.53 10 2.7%
Middelstadt 2016 -0.5 14.42 35 2 13.95 33 5.8%
Orrell 2014 -3.83  10.9886 106 -3.18  10.9886 93  13.1%
Spector 2001 4.3 17.33 17 -1 20.5 10 1.5%
Spector 2003 1.9 6.2 97 -0.3 5.5 70 16.7%
Subtotal (95% CI) 329 277  54.9%
Heterogeneity: Tau? = 0.00; Chi2 = 6.84, df = 7 (P = 0.45); 2= 0%
Test for overall effect: Z = 1.55 (P = 0.12)
Total (95% CI) 531 448 100.0%

Heterogeneity: Tau? = 5.02; Chi? = 27.52, df = 13 (P = 0.01); I = 53%
Test for overall effect: Z = 2.55 (P = 0.01)
Test for subgroup differences: Chi2 = 5.21, df = 1 (P = 0.02), I2 = 80.8%

2.60[-6.79, 11.99]
0.70 [-6.86 , 8.26]
4.08[2.42,5.73]
1.50 [-4.60 , 7.60]
9.17[4.69 , 13.65]
13.00 [3.43, 22.57]
4.98[1.95, 8.00]

3.58 [-7.05, 14.21]
-2.10 [-6.65 , 2.45]
5.30[-5.21, 15.81]
0.50 [-10.52, 11.52]
-2.50[-9.24, 4.24]
-0.65[-3.71, 2.41]
5.30 [-9.84 , 20.44]
2.20[0.42, 3.98]
1.10 [-0.29, 2.48]

2.52[0.59, 4.46]

RINICTIAL

¥

A 4
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Analysis 7.4. Comparison 7: Group cognitive stimulation versus no cognitive
stimulation post-treatment (dementia severity), Outcome 4: Quality of life (self-report)

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
7.4.1 Mild impairment
Buschert 2011 -0.4 10.61 8 -0.9 5.52 7 3.4% 0.50 [-7.91, 8.91] R R
Carbone 2021 1.6 6.63 118 -0.2 5.12 96  13.2% 1.80[0.23, 3.37] -
Cove 2014 0.23 7.97 24 0.54 7.74 23 7.5% -0.31[-4.80, 4.18] JR— —
Subtotal (95% CI) 150 126  24.0% 1.54[0.07 , 3.00] |’
Heterogeneity: Tau? = 0.00; Chi2 = 0.82, df =2 (P = 0.67); 2= 0%
Test for overall effect: Z = 2.06 (P = 0.04)
7.4.2 Moderate impairment
Capotosto 2017 1.25 11.5 20 0.05 9.91 19 4.6% 1.20[-5.53, 7.93] JE
Coen 2011 3.6 3.7 14 0.5 44 13 10.1% 3.10[0.02, 6.18] -
Kim 2016 -0.4 0.76 32 -0.23 0.73 21 14.6% -0.17 [-0.58 , 0.24]
Lok 2020 11.86 9.64 30 -2.16 7.48 30 7.7% 14.02 [9.65, 18.39] —_—
Maci 2012 12.3 11.78 7 -1.3 7.86 7 2.3% 13.60 [3.11, 24.09] R
Middelstadt 2016 -0.2 5.47 35 0.4 6.36 33 10.7% -0.60 [-3.43, 2.23] —a
Orrell 2014 -0.67 6.428 106 -2.45 6.428 93  12.8% 1.78 [-0.01, 3.57] -
Spector 2003 1.3 5.1 97 -0.8 5.6 70 13.0% 2.10[0.44, 3.76] =
Subtotal (95% CI) 341 286 76.0% 3.07 [0.77 , 5.36] ‘
Heterogeneity: Tau? = 7.62; Chi2 = 59.74, df = 7 (P < 0.00001); I2 = 88%
Test for overall effect: Z = 2.62 (P = 0.009)
Total (95% CI) 491 412 100.0% 2.4110.66 ,4.17] ‘
Heterogeneity: Tau? = 5.42; Chi2 = 63.53, df = 10 (P < 0.00001); I2 = 84%
Test for overall effect: Z =2.70 (P = 0.007) _2:0 _1:0 0 1:0 2:0
Test for subgroup differences: Chi2 = 1.21, df = 1 (P = 0.27), 2 = 17.6% Favours control Favours CS

Analysis 7.5. Comparison 7: Group cognitive stimulation versus no cognitive
stimulation post-treatment (dementia severity), Outcome 5: Quality of life (proxy rated)

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

7.5.1 Moderate impairment
Kim 2016 0.81 2.34 32 -1.09 2.01 21 21.5% 0.84[0.27,1.42]

—
Maci 2012 10.2 8.08 7 -1.4 3.89 7 9.0% 1.71[0.43, 3.00] —_—
Middelstadt 2016 -0.4 6.16 35 -1 5.94 33 24.2% 0.10[-0.38, 0.57] S
Orrell 2014 0.62  5.2429 106 0.55  5.2429 93  29.3% 0.01 [-0.27, 0.29] s
Tanaka 2021 1.5 69714 15 -1.8  4.4272 10 16.0% 0.52[-0.29, 1.34] J E—
Subtotal (95% CI) 195 164 100.0% 0.45 [-0.01, 0.90] ‘

Heterogeneity: Tau? = 0.16; Chi2 = 12.59, df = 4 (P = 0.01); I> = 68%
Test for overall effect: Z = 1.93 (P = 0.05)

Total (95% CI) 195 164 100.0% 0.45 [-0.01, 0.90] ‘
Heterogeneity: Tau? = 0.16; Chi2 = 12.59, df = 4 (P = 0.01); I = 68%

Test for overall effect: Z = 1.93 (P = 0.05) _:2 _:1 0 i é
Test for subgroup differences: Not applicable Favours control Favours CS
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Analysis 7.6. Comparison 7: Group cognitive stimulation versus no cognitive

stimulation post-treatment (dementia severity), Outcome 6: Mood: self-reported

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
7.6.1 Mild impairment
Baldelli 1993 2.1 4.61 13 -2.3 4.99 10 8.4% 0.89[0.02, 1.76] -
Baldelli 2002 3.21 7.98 71 2.57 10 16 20.5% 0.08 [-0.47 , 0.62] P S
Juarez-Cedillo 2020 5.08 16.8 36 1.45 17 24 22.3% 0.21[-0.31,0.73] JE
Requena 2006 5.6 7.87 20 2.03 9.07 30 18.6% 0.41[-0.16, 0.98] | -
Subtotal (95% CI) 140 80 69.7% 0.30 [0.01, 0.60] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 2.65, df = 3 (P = 0.45); I2 = 0%
Test for overall effect: Z = 2.00 (P = 0.05)
7.6.2 Moderate impairment
Coen 2011 -0.9 3 13 0.1 1.9 13 10.4% -0.39 [-1.16, 0.39] R
Kim 2016 1.44 10.9 32 0.11 9.62 21 19.9% 0.13[-0.43, 0.68] R F—
Subtotal (95% CI) 45 34 30.3% -0.05 [-0.53, 0.42] ‘
Heterogeneity: Tau? = 0.01; Chi2=1.11,df = 1 (P = 0.29); 2= 10%
Test for overall effect: Z = 0.22 (P = 0.83)
Total (95% CI) 185 114 100.0% 0.20 [-0.06 , 0.45]

Heterogeneity: Tau2 = 0.01; Chi2 = 5.36, df =5 (P = 0.37); 2= 7%
Test for overall effect: Z = 1.51 (P = 0.13)

1050 05 1

Test for subgroup differences: Chi2 = 1.53, df = 1 (P = 0.22), 2 = 34.7% Favours control Favours CS
Comparison 8. Cognitive stimulation versus no cognitive stimulation: follow-up
Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size

pants

8.1 Cognition - 6 to 12-week fol- 3 242 Std. Mean Difference (IV, Random, 0.34[-0.11, 0.80]
low-up 95% Cl)

8.1.1 Three months follow-up 1 23 Std. Mean Difference (IV, Random, 0.90 [0.03, 1.78]
MMSE 95% Cl)

8.1.2 Six week follow-up ADAS- 1 68 Std. Mean Difference (IV, Random, -0.07 [-0.54,0.41]
Cog 95% Cl)

8.1.3 Three-months follow-up 1 151 Std. Mean Difference (IV, Random, 0.44[0.11,0.77]
ADAS-Cog 95% Cl)

8.2 Cognition - 8 to 12-month fol- 4 194 Std. Mean Difference (IV, Random,  0.13[-0.16, 0.42]
low-up 95% Cl)

8.2.1 Ten - twelve months fol- 3 156 Std. Mean Difference (IV, Random, 0.23 [-0.09, 0.55]
low-up ADAS-Cog 95% Cl)

8.2.2 Eight months follow-up 1 38 Std. Mean Difference (IV, Random, -0.25[-0.90, 0.39]
CAM-COG 95% Cl)

8.3 Cognition: MMSE - Three- 2 210 Mean Difference (IV, Random, 3.16[-0.99, 7.31]
month follow-up 95% Cl)

8.4 Cognition: MMSE - 8 to 12- 3 142 Mean Difference (IV, Random, 0.53[-0.63, 1.70]

month follow-up

95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

8.5 Quality of Life: self-report & 3 Mean Difference (IV, Random, Subtotals only

proxy measures 95% Cl)

8.5.1 Six to twelve week fol- 2 254 Mean Difference (IV, Random, 0.36 [-2.47, 3.20]

low-up QoL-AD 95% Cl)

8.5.2 Six week follow-up QoL-AD 1 68 Mean Difference (IV, Random, -0.30[-3.15, 2.55]

proxy 95% Cl)

8.5.3 Ten months follow-up QoL- 1 54 Mean Difference (IV, Random, 2.15[-1.12,5.42]

AD 95% Cl)

8.5.4 Ten months follow-up QoL- 1 54 Mean Difference (IV, Random, -0.28 [-3.14, 2.58]

AD proxy 95% Cl)

8.6 Communication and socialin- 2 Std. Mean Difference (IV, Random,  Subtotals only

teraction 95% Cl)

8.6.1 Twelve week follow-up Nar- 1 182 Std. Mean Difference (IV, Random, 0.33 [0.04, 0.63]

rative Language - communicative 95% Cl)

abilities

8.6.2 Ten month follow-up 'Rele- 1 54 Std. Mean Difference (IV, Random,  0.15[-0.38, 0.69]

vance of discourse' 95% Cl)

8.7 Mood 2 Std. Mean Difference (IV, Random,  Subtotals only
95% Cl)

8.7.1 Twelve week follow-up: in- 1 187 Std. Mean Difference (IV, Random,  0.54[0.24, 0.83]

terviewer / staff-rated 95% Cl)

8.7.2 Twelve month follow-up: 1 50 Std. Mean Difference (IV, Random, 0.36 [-0.23, 0.94]

self-report 95% Cl)

8.8 ADL/IADL scales 5 Std. Mean Difference (IV, Random,  Subtotals only
95% Cl)

8.8.1 Six to twelve weeks fol- 2 176 Std. Mean Difference (IV, Random, 0.12[-0.19, 0.42]

low-up IADL scales 95% Cl)

8.8.2 Ten to twelve months fol- 3 156 Std. Mean Difference (IV, Random,  0.40[0.07,0.72]

low-up ADL / IADL scales 95% Cl)

8.9 Behaviour that challenges 4 Std. Mean Difference (IV, Fixed, Subtotals only
95% Cl)

8.9.1 Six to twelve weeks fol- 2 255 Std. Mean Difference (1V, Fixed, 0.19[-0.06, 0.44]

low-up NPI 95% Cl)

8.9.2 Ten to twelve months fol- 2 104 Std. Mean Difference (IV, Fixed, 0.43[0.03, 0.83]

low-up NPI severity 95% Cl)

8.9.3 Ten-month follow up NPI 1 54 Std. Mean Difference (1V, Fixed, 0.41[-0.13,0.95]

(Caregiver Distress)

95% Cl)
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Heterogeneity: Tau2 = 0.09; Chi2 = 4.72, df = 2 (P = 0.09); I2 = 58%
Test for overall effect: Z = 1.48 (P = 0.14)

Test for subgroup differences: Chi2 = 4.72, df = 2 (P = 0.09), I2 = 57.7%

f

1 -05

Favours control

Analysis 8.2. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 2: Cognition - 8 to 12-month follow-up

0 05 1
Favours CS

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
8.2.1 Ten - twelve months follow-up ADAS-Cog
Chapman 2004 -4.89 5.78 26 -5.62 6.02 28 28.8% 0.12[-0.41, 0.66] R I S—
Graessel 2011 -7.46 20.56 30 -11.32 23.87 22 27.1% 0.17 [-0.38, 0.72] R B —
Juarez-Cedillo 2020 -2.47 9.45 32 -6.68 11 18 24.2% 0.41[-0.17, 1.00] — e
Subtotal (95% CI) 88 68 80.1% 0.23 [-0.09, 0.55] ‘
Heterogeneity: Tau2 = 0.00; Chi2 = 0.58, df = 2 (P = 0.75); I2 = 0%
Test for overall effect: Z = 1.39 (P =0.17)
8.2.2 Eight months follow-up CAM-COG
Tsantali 2017 -6.1 12.48 17 -3.2 10.11 21 19.9% -0.25[-0.90, 0.39] -_
Subtotal (95% CI) 17 21 19.9% -0.25 [-0.90 , 0.39] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 0.77 (P = 0.44)
Total (95% CI) 105 89 100.0% 0.13 [-0.16, 0.42]

Heterogeneity: Tau? = 0.00; Chi2 = 2.29, df = 3 (P = 0.51); = 0%
Test for overall effect: Z = 0.90 (P = 0.37)

Test for subgroup differences: Chi2 = 1.72, df =1 (P = 0.19), I2 = 41.8%

?

0.5-0.2
Favours control

50 02505
Favours CS

- Coch rane Trusted evidence.
= ° Informed decisions.
q lera ry Better health. Cochrane Database of Systematic Reviews
Analysis 8.1. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 1: Cognition - 6 to 12-week follow-up
Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
8.1.1 Three months follow-up MMSE
Baldelli 1993 0.9 5.37 13 -5.6 8.6 10 18.6% 0.90[0.03, 1.78] = —
Subtotal (95% CI) 13 10 18.6% 0.90 [0.03, 1.78] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.03 (P = 0.04)
8.1.2 Six week follow-up ADAS-Cog
Middelstadt 2016 -0.2 13.87 35 0.7 13.41 33 36.0% -0.07 [-0.54, 0.41]
Subtotal (95% CI) 35 33 36.0% -0.07 [-0.54, 0.41] :
Heterogeneity: Not applicable
Test for overall effect: Z = 0.27 (P = 0.79)
8.1.3 Three-months follow-up ADAS-Cog
Carbone 2021 0.939 6.106 91 -2.0389 7.631 60  45.3% 0.44[0.11,0.77] —.—
Subtotal (95% CI) 91 60 45.3% 0.44[0.11, 0.77] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 2.61 (P = 0.009)
Total (95% CI) 139 103 100.0% 0.34 [-0.11, 0.80]
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Analysis 8.3. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 3: Cognition: MMSE - Three-month follow-up

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Baldelli 1993 0.9 5.37 13 -5.6 8.6 10 28.6% 6.50 [0.42, 12.58] I —
Carbone 2021 0.3464 2.82566 106 -1.4691 3.52167 81 71.4% 1.82[0.88, 2.75] |
Total (95% CI) 119 91 100.0% 3.16 [-0.99, 7.31]
Heterogeneity: Tau? = 6.05; Chi2 = 2.23, df = 1 (P = 0.14); 2 = 55%
Test for overall effect: Z = 1.49 (P = 0.14) 20 10 0 10 20
Test for subgroup differences: Not applicable Favours control Favours CS

Analysis 8.4. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 4: Cognition: MMSE - 8 to 12-month follow-up

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chapman 2004 -1.25 3.98 26 -2.14 5.51 28 17.9% 0.89 [-1.66 , 3.44] e
Juarez-Cedillo 2020 -1.17 3.93 32 -3 3.61 18 23.7% 1.83[-0.32, 3.98] 4
Tsantali 2017 -1.6 1.35 17 -1.5 2.13 21 58.4% -0.10 [-1.21, 1.01]
Total (95% CI) 75 67 100.0% 0.53 [-0.63, 1.70]
Heterogeneity: Tau? = 0.28; Chi2 = 2.61, df = 2 (P = 0.27); I2 = 23%
Test for overall effect: Z = 0.90 (P = 0.37) 4 ) 0 ) 4
Test for subgroup differences: Not applicable Favours control Favours CS
Cognitive stimulation to improve cognitive functioning in people with dementia (Review) 167
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Analysis 8.5. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 5: Quality of Life: self-report & proxy measures

Cognitive stimulation Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
8.5.1 Six to twelve week follow-up QoL-AD
Carbone 2021 1.009 6.8 106 -0.54 4.22 80  59.8% 1.55[-0.04, 3.14] T
Middelstadt 2016 -1.1 5.8 35 0.3 6.8 33 40.2% -1.40 [-4.41 , 1.61] R —
Subtotal (95% CI) 141 113 100.0% 0.36 [-2.47 , 3.20] ‘
Heterogeneity: Tau? = 2.84; Chi2 = 2.88, df = 1 (P = 0.09); I2 = 65%
Test for overall effect: Z = 0.25 (P = 0.80)
8.5.2 Six week follow-up QoL-AD proxy
Middelstadt 2016 -1.7 5.8 35 -1.4 6.16 33 100.0% -0.30[-3.15, 2.55]
Subtotal (95% CI) 35 33 100.0% -0.30 [-3.15, 2.55] i
Heterogeneity: Not applicable
Test for overall effect: Z = 0.21 (P = 0.84)
8.5.3 Ten months follow-up QoL-AD
Chapman 2004 2.05 5.98 26 -0.1 6.29 28 100.0% 2.15[-1.12, 5.42] .
Subtotal (95% CI) 26 28 100.0% 2.15[-1.12, 5.42] ‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.29 (P = 0.20)
8.5.4 Ten months follow-up QoL-AD proxy
Chapman 2004 1.05 5.8677 26 133 4.7452 28 100.0% -0.28 [-3.14, 2.58]
Subtotal (95% CI) 26 28 100.0% -0.28 [-3.14, 2.58] i

Heterogeneity: Not applicable
Test for overall effect: Z = 0.19 (P = 0.85)

4 2 0 2 4
Favours control Favours CS

Analysis 8.6. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 6: Communication and social interaction

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
8.6.1 Twelve week follow-up Narrative Language - communicative abilities
Carbone 2021 1.27 4.68 105 -0.27 4.44 77 100.0% 0.33[0.04, 0.63] _._
Subtotal (95% CI) 105 77 100.0% 0.33[0.04, 0.63] ‘
Heterogeneity: Not applicable
Test for overall effect: Z =2.22 (P =0.03)
8.6.2 Ten month follow-up 'Relevance of discourse'
Chapman 2004 -3.35 10.5717 26 -5.05 11.3214 28 100.0% 0.15[-0.38, 0.69] _.._
Subtotal (95% CI) 26 28 100.0% 0.15 [-0.38, 0.69]

Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58)

1 05 0 05 1
Favours control Favours CS
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Analysis 8.7. Comparison 8: Cognitive stimulation versus no cognitive stimulation: follow-up, Outcome 7: Mood

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

8.7.1 Twelve week follow-up: interviewer / staff-rated

Carbone 2021 0.887 3.36 106 -0.901 3.25 81 100.0% 0.54[0.24, 0.83]
Subtotal (95% CI) 106 81 100.0% 0.54 [0.24, 0.83]
Heterogeneity: Not applicable

Test for overall effect: Z = 3.58 (P = 0.0003)

8.7.2 Twelve month follow-up: self-report
Juarez-Cedillo 2020 12.9 20.1 32 6.31 14.1 18 100.0% 0.36 [-0.23, 0.94] .
Subtotal (95% CI) 32 18 100.0% 0.36 [-0.23, 0.94]
Heterogeneity: Not applicable

Test for overall effect: Z = 1.20 (P = 0.23)

400 -50 0 50 100
Favours control Favours CS

Analysis 8.8. Comparison 8: Cognitive stimulation versus no
cognitive stimulation: follow-up, Outcome 8: ADL/IADL scales

Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI

8.8.1 Six to twelve weeks follow-up IADL scales

Carbone 2021 -2.91 12.89 69 -6.55 19.48 39 59.3% 0.23[-0.16, 0.63] [ —
Middelstadt 2016 -1.8 21.35 35 -0.7 24.55 33 40.7% -0.05[-0.52, 0.43]
Subtotal (95% CI) 104 72 100.0% 0.12 [-0.19, 0.42] t

Heterogeneity: Tau? = 0.00; Chi2 = 0.79, df = 1 (P = 0.38); I> = 0%
Test for overall effect: Z = 0.76 (P = 0.44)

8.8.2 Ten to twelve months follow-up ADL / IADL scales

Chapman 2004 -2.89  7.4522 26 -6.86  9.9546 28  35.6% 0.44[-0.10, 0.98] i —
Graessel 2011 -5.7 11.3 30 -8.92 10.97 22 34.0% 0.28 [-0.27, 0.84] — -
Juarez-Cedillo 2020 -2.21 7.3 32 -5.81 8.16 18 30.4% 0.47 [-0.12, 1.05] i
Subtotal (95% CI) 88 68 100.0% 0.40 [0.07, 0.72] ‘

Heterogeneity: Tau2 = 0.00; Chi2 = 0.24, df = 2 (P = 0.89); I2 = 0%

Test for overall effect: Z = 2.40 (P = 0.02)

1 05 0 05 1
Favours control Favours CS
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Analysis 8.9. Comparison 8: Cognitive stimulation versus no cognitive
stimulation: follow-up, Outcome 9: Behaviour that challenges
Cognitive stimulation Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
8.9.1 Six to twelve weeks follow-up NPI
Carbone 2021 -1.66 10.37 106 -4.12 10.95 81 72.9% 0.23 [-0.06, 0.52] —m—
Middelstadt 2016 -2 9.63 35 -2.8 8.35 33 27.1% 0.09 [-0.39, 0.56] RN
Subtotal (95% CI) 141 114 100.0% 0.19 [-0.06 , 0.44] ‘
Heterogeneity: Chi2 = 0.25, df = 1 (P = 0.61); I2 = 0%
Test for overall effect: Z = 1.52 (P = 0.13)
8.9.2 Ten to twelve months follow-up NPI severity
Chapman 2004 2.25 14.33 26 -2.19 15.33 28 54.7% 0.29 [-0.24, 0.83] —
Juarez-Cedillo 2020 2.04 10.5 32 -5.56 15.8 18  453% 0.59 [0.00, 1.18] I
Subtotal (95% CI) 58 46 100.0% 0.43 [0.03, 0.83] ‘
Heterogeneity: Chi2 = 0.53, df = 1 (P = 0.46); 12 = 0%
Test for overall effect: Z = 2.12 (P = 0.03)
8.9.3 Ten-month follow up NPI (Caregiver Distress)
Chapman 2004 1.35 6.19 26 -2.1 9.86 28  100.0% 0.41[-0.13, 0.95] __._
Subtotal (95% CI) 26 28 100.0% 0.41 [-0.13, 0.95] <‘
Heterogeneity: Not applicable
Test for overall effect: Z = 1.49 (P = 0.14)
1 05 0 05 1
Favours control Favours CS
ADDITIONAL TABLES
Table 1. Risk of bias assessment table
Domain Risk of bias judgement
Selection bias Low High Unclear

Random sequence
generation

Assigned if simple randomisation was used (e.g.
computer-generated random sequence, coin toss-
ing).

Assigned if study reported an
inadequate randomisation
method (e.g. using date of birth
or odd/even numbers).

Assigned if there
was insufficient de-
tail to judge the risk
of bias as low or
high.

Assigned if restricted randomisation was used (e.g.
block randomisation, provided that within groups
randomisation was not affected).

Allocation Conceal-
ment

Assigned if there was evidence of concealed alloca-
tion sequence in which allocations could not have
been foreseen in advance of, or during, enrolment.

Assigned if those enrolling par-
ticipants were aware of the

group (or period in a cross-over
trial) to which the next enrolled
participant would be allocated.

Assigned if there
was insufficient de-
tail to judge the risk
of bias as low or
high.

Detection bias Low High Unclear

Blinding of out- Assigned if outcome assessors were blind to treat-  Assigned if the outcome asses- Assigned if there

come assessors ment allocation.
(blinding of partic-

ipants and facilita-

tors is not possible

in psychosocial in-

terventions).

sors were aware of treatment
allocation (e.g. if the cognitive
stimulation group leader was al-
S0 an outcome assessor).

was insufficient de-
tail to judge the risk
of bias as low or
high.
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Table 1. Risk of bias assessment table (continued)

Attrition bias

Low

High

Unclear

Incomplete out- Assigned if the study reported levels of attrition, Assigned if there was inade- Assigned if there
come data reasons for attrition and how missing data were quate information regarding the  was insufficient de-
dealt with. Assigned if the impact of missing data level of attrition in each group, tail to judge the risk
was not believed to alter the conclusions and there  reasons for attrition and if miss-  of bias as low or
were acceptable reasons for the missing data. ing data were not handled cor- high.
rectly.
Reporting bias Low High Unclear

Selective reporting

Assigned if study reported results of all outcome
measures that were detailed in the methods sec-
tion. If a study protocol was available, low risk of
bias was assigned if the outcome assessments re-

Assigned if study did not report
results of all outcome measures
that were detailed in the meth-
ods section. Assigned if all out-

Assigned if there
was insufficient de-
tail to judge the risk
of bias as low or

ported in the trial paper matched those detailedin ~ come measures detailed in the high.
the protocol. protocol (if available) were not
reported in the study.
Other bias Low High Unclear

Availability of train-
ing and supervision

Assigned if cognitive stimulation sessions were fa-
cilitated by people who had received some form

of training to ensure the necessary principles of
cognitive stimulation were adhered to. The def-
inition of training was inclusive and could range
from a brief session to a longer, more intensive
course. This also applied to interventions delivered
by trained family carers. The opportunity for facil-
itators to access appropriate supervision was also
desirable.

Assigned if there was no evi-
dence of facilitator training or
supervision.

Assigned if there
was insufficient de-
tail to judge the risk
of bias as low or
high.

Availability of man-
ual, structure or
protocol

Assigned if there was evidence of a documented in-
tervention protocol, structure or manual outlining
the content of each session to ensure the principles
of cognitive stimulation were adhered to.

Assigned if there was no evi-
dence of a treatment protocol,
structure or manual for facilita-
tors to follow.

Assigned if there
was insufficient de-
tail to judge the risk
of bias as low or
high.

Cognitive stimulation to improve cognitive functioning in people with dementia (Review)
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Table 2. Summary of key characteristics of included studies

Study ID Intervention/modality Setting Frequen- Duration Total Session MMSE Fol- Age Relevant
cy (per (weeks) number length low-up? sample
week) of ses- (minutes) Mean (SD) Mean size

sions
(sb) interven-
tion/con-
trol
Ali 2021 Individual iCST adapted Mixed commu- 2 20 40 30 N/A None 60.4 (8.2) 20/20
from ‘Making a Difference’  nity/supported
manuals delivered by paid  housing/resi-
staff or family/friends dential care, UK

Al- CST groups using Por- Mixed day-cen- 2 7 14 45 N/A None 83.6 (7.6) 55/50

vares-Pereira tugese version of 'Making tre/residential

2021 a Difference' manual settings, Portu-

gal

Baldelli RO group sessions Institution, Italy 3 12 36 60 20.6 (4.9) 3-month 84.5 (6.4) 13/10

1993

Baldelli RO group sessions Nursing home, 5 4 20 60 20.7(3.0) None 80.0(7.4) 71/16

2002 Italy

Bottino ‘Cognitive rehabilitation’ Outpatients, 1 20 20 90 22.3(3.6) None 73.7 (6.6) 6/7

2005 group sessions/carer sup-  Brazil

port group

Breuil Cognitive stimulation Outpatients, 2 5 10 60 21.5 None 77.1(7.1) 29/27

1994 groups France

Buschert Cogpitive stimulation Outpatients,all 1 26 20 120 24.9 (1.6) None 75.9 (8.1) 8/7

2011 groups on AChEls/me-

mantine, Ger-
many

Capotosto  CST groups using ‘Making Residential 2 7 14 45 18.2 (3.4) None 87.4(5.4) 20/19

2017 a Difference’ manual homes, Italy

Carbone CST groups using Italian Residential 2 7 14 45 20.1(4.0) 3-month 83.6(8.1) 123/102

2021 version of 'Making a Differ-  homes and day- follow-up

ence' manual

centres, Italy
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Table 2. Summary of key characteristics of included studies (continued)

Chapman Cognitive-communication ~ Outpatients 1 8 8 90 20.9 (3.6) 6-month 76.4 (7.9) 26/28
2004 stimulation groups -allon and 10-
donepezil, USA month fol-
low-up
Cheung Cognitive stimulating play 2 daycare cen- 1 8 8 45-60 (MoCA7.9  None 83.2(7.2) 18/12
2019 intervention groups tres, Hong Kong (4.4))
Coen2011  CST Groups using ‘Making  Long-term care, 2 7 14 45 16.9 (5.0) None 79.8 (5.6) 14/13
a Difference’ manual nursing home,
Ireland
Cove 2014  CST Groups using ‘Making ~ Community, UK 1 14 14 45 22.8(3.4) None 77.3(7.0) 24/23
a Difference’ manual
Gibbor Individual iCST adapted Carehomes, UK 2 7 14 45 21.7(3.5) None 81.9(10.3) 17/16
2020b from ‘Making a Difference’
manuals delivered by re-
searchers
Graessel ‘MAKS’ groups Nursing homes, 6 52 300 120 14.6 (5.4) 10-month 85.1(5.1) 71/68 (6
2011 Germany follow-up months)
50/46 (12
months)
Juarez- 'SADEM' cognitive stimu- Outpatients, 2 48 96 90 22.6(0.9) 12-month 77.7(8.2) 39/28
Cedillo lation groups Mexico follow-up
2020
Jus- Home-based individual Community, 1 47 47 45 23.2(3.2) None 78.9 (7.5) 30/29
to-Hen- cognitive stimulation de- Portugal
riques livered by clinical psychol-
2022 ogist
Kim 2016 Multi-domain cognitive Community - 5 26 130 60 18.0(5.8) None 78.5(1.5) 32/21
stimulation groups all receiving
pharmacother-
apy, South Ko-
rea
Leroi2019  Individual cognitive stim- Community, UK 2-3 12 24-36 30 N/A None Median 31/30
ulation delivered by infor- 75 (range
mal carers (CST-PD) 55-90)
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Table 2. Summary of key characteristics of included studies (continued)

Lin 2018 Cognitive stimulation Long-termcare 1 10 10 50 14.9 (3.7) 3-month 79.5(7.7) 30/32
groups institutions, follow-up
Taiwan
Lok 2020 RAM-based CST groups Community - 2 7 14 45 16.9 (4.3) None Not stated  30/30
(using ‘Making a Differ- all receiving
ence’ themes and struc- AChEls, Turkey
ture)
Lopez Cognitive stimulation Community 3 26 78 60 17.9(3.9) None 81.9 (5.5) 10/10
2020 groups (daycare cen-
tre) - all receiv-
ing AChEls,
Spain
Maci2012  Cognitive stimulationand ~ Community 5 12 60 120 17.8(2.8) None 72.6 (9.5) 7/7
physical activity groups (gymnasium)
- all receiving
AChEls/meman-
tine/anti-de-
pressants, Italy
Mapelli Cognitive stimulation Nursing home, 5 8 40 60 19.5(3.4) None 83.7(4.6) 10/10
2013 groups Italy
Marinho CST groups using Brazilian ~ Outpatients - 2 (but 7 14 45 N/A None 77.8 (8.4) 23/24
2021 version of 'Making a Differ-  all receiving both ses-
ence' manual AChEls, Brazil sions on
same day)
Middel- NEUROVvitalis senseful Nursing homes, 2 8 16 60 16.9 (4.5) 6-week 86.4 (4.5) 36/35
stadt2016  cognitive stimulation Germany follow-up
groups
Onder Individual reality orienta- Communi- 3 25 75 30 20.1(3.1) None 75.8 (7.1) T79/77
2005 tion delivered by family ty-allon
carers donepezil, Italy
Orgeta Individual cognitive stim- Community, UK 3 25 75 30 21.2 (4.3) None 78.2 (7.5) 180/176
2015 ulation delivered by infor-

mal carers; ‘Making a Dif-
ference’ manual
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Table 2. Summary of key characteristics of included studies (continued)
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Orrell2014  Maintenance cognitive Care homes 24 45 17.8 (5.5) None 83.1(7.6) 123/113

stimulation groups; ‘Mak-  and communi-

ing a Difference’ manual ty, UK
Paddick Cognitive stimulation Community, 14 45 Mean Clin-  8-week Median 16/18
2017 groups using adapted Tanzania ical De- follow-up 80 (IQR

‘Making a Difference’ man- mentia (uncon- 76.5,85.3)

ual Rating trolled)

1.65

Rai 2021 Individual cognitive stim- Community, UK 22-33 30 N/A None 73.0 (7.7) 31/30

ulation app delivered by

informal carers based on

'Making a Difference' man-

ual
Requena Cognitive stimulation Communi- 250 and 45 21.9 (6.3) None 77.0 (7.5) 20/30
2006 groups using comput- ty - allon 500

er-controlled visual stim- donepezil,

ulion TV screen Spain
Spector Cognitive stimulation Mixed com- 14 45 13.1(4.4) None 85.7 (6.7) 21/14
2001 groups using ‘Making a munity & care

Difference’ manual home, UK
Spector Cognitive stimulation Mixed com- 14 45 14.4 (3.8) None 85.3(7.0) 115/86
2003 groups using ‘Making a munity & care

Difference’ manual home, UK
Tanaka Group exercise and cogni-  Residential 16 45 15.5(5.8) None 86.2(7.8) 16/15
2021 tive stimulation geriatric reha-

bilitation facili-
ty

Tsantali Individual cognitive stim- Community - 48 90 23.0(1.3) 8-month 73.7(5.3) 17/21
2017 ulation delivered by psy- all receiving follow-up

chologists AChEls, Greece
Young Cognitive stimulation Community, 14 60 20.7 (2.3) None 80.2 (6.4) 51/50
2019 groups plus Tai Chi (using ~ Hong Kong

adapted ‘Making a Differ-
ence’ manual)

SLT
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AChEI: acetylcholinesterase Inhibitor

CST: cognitive stimulation therapy

CST-PD: cognitive stimulation therapy - Parkinson’s Disease
iCST: individual cognitive stimulation therapy

IQR: interquartile range

MAKS: motor stimulation; activities of daily living; cognitive stimulation; spiritual element
MMSE: Mini Mental State Examination

MoCA: Montreal Cognitive Assessment

N/A: not applicable

RAM: Roy’s adaptation model

RO: reality orientation

SADEM: study on ageing and dementia in Mexico
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Table 3. Summary of exploratory subgroup analyses: cognition

Cognition Effectsize  95%Cl 12 Numberof  Number Quality of the
studies of partici- evidence
(SMD) pants
Cognitive stimulation (CS) 0.40 0.25,0.55 62% 34 2340 Moderate
Group CS 0.43 0.26, 0.59 56% 27 1637 Moderate
Individual CS 0.30 -0.03,0.64 2% 7 703 Low
20 or more group sessions 0.42 0.16,0.67 46% 12 615 Moderate
Fewer than 20 group sessions 0.43 0.22,0.65 61% 19 1022 Moderate
3 or more group sessions perweek  0.46¢ 0.22,0.69 0% 8 328 Moderate
2 or more group sessions perweek  0.51b 0.34,0.69 51% 21 1283 Moderate
1 group session per week 0.04¢ -0.17,0.25 0% 6 354 Low
Community setting (group CS) 0.66 0.33,0.99 7% 15 642 Moderate
Care home setting (group CS) 0.60 -0.01,1.20 87% 9 323 Very low
Mild dementia severity 0.71d 0.47,0.95 43% 10 640 Moderate
Moderate dementia severity 0.21 0.03,0.39 28% 13 778 High
Active control 0.59 0.37,0.82 0% 5 322 Moderate
Treatment-as-usual 0.41 0.22,0.60 61% 22 1315 Moderate

a3 group sessions > 1 group session (P =0.01).

b2 or more > 1 group session (P =0.0007).

€2 group sessions > 1 group session (P =0.003).

dMild dementia severity > moderate dementia severity (P = 0.001).

All other subgroup comparisons shown were not statistically significant.

APPENDICES

Appendix 1. Sources searched and search strategies

Source Search strategy Hits retrieved
1. CDCIG Register cognitive stimulation OR reality orientation OR memory therapy OR memory Jul2018: 22
(CRSWEB) groups OR memory support OR memory stimulation OR global stimulation OR

cognitive psychostimulation Jul2019:18
[Date of most recent
search: 3 March 2022] May 2020: 27

March 2022: 81
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(Continued)
2. MEDLINE In-process 1. exp Dementia/ Jul 2018: 209
and other non-indexed -
citations and MEDLINE 2. Delirium/ Jul2019: 50
1950-present (Ovid SP .

P ( ) 3. Wernicke Encephalopathy/ May 2020: 45
[Date of most recent . . . . .

4. Delirium, Dementia, Amnestic, Cognitive Disorders/ March 2022: 133

search: 3 March 2022]

5. dement*.mp.

6. alzheimer*.mp.

7. (lewy* adj2 bod*).mp.

8. deliri*.mp.

9. (chronic adj2 cerebrovascular).mp.

10. ("organic brain disease" or "organic brain syndrome").mp.
11. ("normal pressure hydrocephalus" and "shunt*").mp.
12. "benign senescent forgetfulness".mp.

13. (cerebr* adj2 deteriorat*).mp.

14, (cerebral* adj2 insufficient*).mp.

15. (pick* adj2 disease).mp.

16. (creutzfeldt or jed or cjd).mp.

17. huntington*.mp.

18. binswanger*.mp.

19. korsako*.mp.

20. or/1-19

21. "cognitiv* stimul*".mp.

22. "reality orientation".mp.

23. (memory adj2 therapy).mp.

*1

24. "memory group*".mp.
25. "memory support".mp.

26. (memory adj2 stimulat*).mp.

27. "global stimulation".mp.

28. ("cognitive psycho-stimulation" or "cognitive psychostimulation").mp.
29. *Psychomotor Performance/

30. 0r/21-29

31.20and 30

32.(2010* OR 2011%).ed.

33.31and 32

34. randomized controlled trial.pt.
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Copyright © 2023 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



+ § Cochrane
é) Library

Trusted evidence.
Informed decisions.
Better health.

Cochrane Database of Systematic Reviews

(Continued)

35. controlled clinical trial.pt.

36. randomized.ab.

37. placebo.ab.

38. drug therapy.fs.

39. randomly.ab.

40. trial.ab.

41. groups.ab.

42.0r/34-41

43. (animals not (humans and animals)).sh.
44.42 not 43

45.33 and 44

3. Embase
1980-present (Ovid SP)

[Date of most recent
search: 3 March 2022]

1. exp dementia/

2. Lewy body/

3. delirium/

4. Wernicke encephalopathy/
5. cognitive defect/

6. dement*.mp.

7. alzheimer*.mp.

8. (lewy* adj2 bod*).mp.

9. deliri*.mp.

10. (chronic adj2 cerebrovascular).mp.

11. ("organic brain disease" or "organic brain syndrome").mp.

12. "supranuclear palsy".mp.

13. ("normal pressure hydrocephalus" and "shunt*").mp.

14. "benign senescent forgetfulness".mp.
15. (cerebr* adj2 deteriorat*).mp.

16. (cerebral* adj2 insufficient*).mp.

17. (pick* adj2 disease).mp.

18. (creutzfeldt or jed or cjd).mp.

19. huntington*.mp.

20. binswanger*.mp.

21. korsako*.mp.

22. CADASIL.mp.

23.0r/1-22

Jul 2018: 1277
Jul 2019: 50
May 2020: 179

March 2022: 305
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24. "cognitiv* stimul*".mp.
25. "reality orientation".mp.
26. (memory adj2 therapy).mp.

*1

27."memory group™*".mp.

28. "memory support".mp.

29. (memory adj2 stimulat*).mp.

30. "global stimulation".mp.

31. ("cognitive psycho-stimulation" or "cognitive psychostimulation").mp.
32. *psychomotor performance/

33. 0r/24-32

34.23and 33

35.(2010* OR 2011*).em.

36.34and 35

4, PsycINFO 1. exp Dementia/ Jul2018: 116
1806-July week 12019 2. exp Delirium/ Jul 2019: 40
(Ovid SP)

3. exp Huntingtons Disease/ May 2020: 31
[Date of most recent
search: 3 March 2022] 4. exp Kluver Bucy Syndrome/ March 2022: 84

5. exp Wernickes Syndrome/

6. exp Cognitive Impairment/

7. dement*.mp.

8. alzheimer*.mp.

9. (lewy* adj2 bod*).mp.

10. deliri*.mp.

11. (chronic adj2 cerebrovascular).mp.

12. ("organic brain disease" or "organic brain syndrome").mp.

13. "supranuclear palsy".mp.

*1

14. ("normal pressure hydrocephalus" and "shunt*").mp.
15. "benign senescent forgetfulness".mp.

16. (cerebr* adj2 deteriorat*).mp.

17. (cerebral* adj2 insufficient*).mp.

18. (pick* adj2 disease).mp.

19. (creutzfeldt or jed or cjd).mp.

20. huntington*.mp.

21. binswanger*.mp.
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22. korsako*.mp.

23. ("parkinson* disease dementia" or PDD or "parkinson* dementia").mp.
24, 0r/1-23

25. "cognitiv* stimul*".mp.

26. "reality orientation".mp.

27. (memory adj2 therapy).mp.

28. "memory group*".mp.

29. "memory support".mp.

30. (memory adj2 stimulat*).mp.

31. "global stimulation".mp.

32. ("cognitive psycho-stimulation" or "cognitive psychostimulation").mp.
33. "psychomotor performance".mp.
34.0r/25-33

35.24 and 34

36. random*.mp.

37. trial.mp.

38. placebo.mp.

39. group*.mp.

40. exp Clinical Trials/

41. or/36-40

42.35and 41

43.(2010* OR 2011%).up.

44.42 and 43

5. CINAHL (EBSCOhost)  S1 (MH "Dementia+") Jul2018: 70
[Date of most recent S2 (MH "Delirium") or (MH "Delirium, Dementia, Amnestic, Cognitive Disor- Jul2019: 45

search: 3 March 2022] ders")
May 2020: 16

S3 (MH "Wernicke's Encephalopathy")
March 2022: 45
S4 TX dement*
S5 TX alzheimer*
S6 TX lewy* N2 bod*
S7 TX deliri*
S8 TX chronic N2 cerebrovascular

S9 TX "organic brain disease" or "organic brain syndrome"

$10 TX "normal pressure hydrocephalus" and "shunt*"
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(Continued)

S11 TX "benign senescent forgetfulness"
S$12 TX cerebr* N2 deteriorat*

S13 TX cerebral* N2 insufficient*

S14 TX pick* N2 disease

S15 TX creutzfeldt or jed or cjd

$16 TX huntington*

S17 TX binswanger*

S18 TX korsako™*

S19S1orS2orS3orS4orS5orS6orS7orS8orS9orS10o0rS1lorS12orS13
or S14 orS15o0rS16 or S17 or S18

S20 TX "cognitiv* stimul*"
S$21 TX "reality orientation"
S22 TX memory N2 therapy
$23 TX "memory group*"

S24 TX "memory support"

$25 TX memory N2 stimulat*

$26 TX "global stimulation"

S27 TX "cognitive psycho-stimulation" OR "cognitive psychostimulation"
$28 (MM "Psychomotor Performance")

$29 S20 or S21 or S22 or S23 or S24 or S25 or S26 or S27 or S28

S30 S19 and S29

S31EM 2010

S32EM 2011

S$33 S31 0rS32

S$34 530 and S33

S35 TXrandom*

S36 (MH "Clinical Trials+")

S37 AB group

S38 Tl study

$39 S35 or S36 or S37 or S38

S40 S34 and S39

6. Web of Science
Core Collection (1945-
present) (Clarivate)

[Date of most recent
search: 3 March 2022]

Topic=(dement* OR alzheimer* OR "lew* bod*" OR deliri* OR creutzfeldt OR
cjd OR jcd OR huntington* OR binswanger* OR korsako*) AND Topic=("cogni-
tiv* stimul*" OR CST OR "reality orienation" OR "memory therapy" OR "memo-
ry group*" OR "memory support" OR "psychomotor performance" OR "global
stimulation" OR "cognitive performance") AND Topic=(random* OR trial* OR
RCT OR "cross-over" OR cross-over) AND Year Published=(2010-2011)

Jul 2018: 1349
Jul2019: 193

May 2020: 165
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Timespan=All Years. Databases=SCI-EXPANDED, SSCI, A&HCI, CPCI-S, CPCI-
SSH.

Lemmatization=0n

March 2022: 357

7. LILACS (BIREME)

[Date of most recent
search: 3 March 2022]

"cognitiv$ stimul$" OR "reality orienation" OR "memory therapy" OR "memo-
ry group$" OR "memory support" OR "psychomotor performance" OR "global
stimulation" OR "cognitive performance" [Words] and dementia OR alzheimer
$ OR demenc$ OR AD OR deméncia [Words]

Jul2018:9
Jul2019: 0
May 2020: 1

March 2022: 0

8. CENTRAL (The
Cochrane Library)

[Date of most recent
search: 3 March 2022]

#1 dement”

#2 alzheimer*

#3 deliri*

#4 chronic adj2 cerebrovascular

#5 (lewy* bod*)

#6 "organic brain disease" or "organic brain syndrome"

#7 (pick* disease)

#8 creutzfeldt or jcd or cjd

#9 huntington*

#10 binswanger*

#11 korsako*

#12 (#1 OR #2 OR #3 OR #4 OR #5 OR #6 OR #7 OR #8 OR #9 OR #10 OR #11)
#13 "cognitiv* stimul*"
#14 "reality orientation"
#15 "memory therapy"
#16 "memory group™"

#17 "memory support"

#18 "memory stimulat™"

#19 "global stimulation"

#20 "cognitive psycho-stimulation”

#21 "cognitive psychostimulation"

#22 MeSH descriptor Psychomotor Performance explode all trees

#23 (#13 OR#14 OR #15 OR #16 OR #17 OR #18 OR #19 OR #20 OR #21 OR #22)
#24 (#12 AND #23)

#25 (#24), from 2010 to 2011

Jul 2018: 370
Jul 2019: 30
May 2020: 80

March 2022: 75

9. Clinicaltrials.gov

(www.clinicaltrials.gov)

#1 Intervention: Cognitive stimulation AND Interventional studies AND First
rec:01/01/2010-12/05/2011 = 30

Jul 2018: 86

Jul2019:0
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[Date of most recent #2 Intervention: reality orientation AND Interventional studies AND First rec: May 2020: 8

search: 3 March 2022] 01/01/2010-12/05/2011=1

March 2022: 19

#3 Interventional Studies | dementia OR alzheimers OR AD OR alzheimer's OR
alzheimer OR lewy OR FTLD OR FLD | memory therapy OR memory training | re-
ceived from 01/01/2010 to 12/05/2011=20

10. ICTRP Search Portal ~ Advanced search: (dementia OR alzheimer OR alzheimers OR alzheimers) AND  Jul 2018: 15
(http://apps.who.int/tri-  (cognitive stimulation OR reality orientation OR memory therapy OR memory
alsearch) [includes: training OR cognitive training) AND (2010-2011) Jul2019:1

Australian New Zealand
Clinical Trials Reg-
istry; ClinicalTrilas.gov;
ISRCTN; Chinese Clini-
cal Trial Registry; Clini-
cal Trials Registry - In-
dia; Clinical Research
Information Service -
Republic of Korea; Ger-
man Clinical Trials Reg-
ister; Iranian Registry
of Clinical Trials; Japan
Primary Registries Net-
work; Pan African Clin-
ical Trial Registry; Sri
Lanka Clinical Trials
Registry; The Nether-
lands National Trial
Register]

[Date of most recent
search: 3 March 2022]

March 2022: 1

TOTAL before de-duplication

Jul2018:3523
Jul 2019: 427
May 2020: 552
March 2022: 1100

TOTAL: 5602

TOTAL after de-duplication and first-assessment by CDCIG information specialist Jul2018: 528

Jul2019: 155
May 2020: 406
March 2022: 775

TOTAL: 1864

WHAT'S NEW

Date Event

Description

30 January 2023 New search has been performed

New search performed, new studies for inclusion
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Date Event Description
30 January 2023 New citation required and conclusions New search performed. New studies for inclusion; content re-
have changed vised. New authors added.
HISTORY

Protocol first published: Issue 4, 2005
Review first published: Issue 2,2012

CONTRIBUTIONS OF AUTHORS

BW: lead author; drafting updated review; selection of trials; extraction of data; risk of bias assessments; GRADE assessments; entry of
data; data analysis; interpretation of data analyses

HKR: selection of trials; extraction of data; risk of bias assessments; GRADE assessments; commenting on drafts of the review
EE: selection of trials; extraction of data; risk of bias assessments; commenting on drafts of the review

EA: For 2012 update: search for trials; obtaining copies of trial reports; entry of data; data analysis; interpretation of data analyses. For 2022
updated review: commenting on all sections

AS: For previous versions of the review: selection of trials; extraction of data; interpretation of data analyses. For updated 2022 review:
commenting on all sections

MO: For previous versions of the review: selection of trials; extraction of data; interpretation of data analyses. For updated 2022 review:
commenting on all sections

DECLARATIONS OF INTEREST

The authors have produced various training materials in dementia care, including cognitive stimulation therapy manuals, in order to
disseminate research findings to care workers, family caregivers and others. Royalties for the manuals are received by the International
Cognitive Stimulation Therapy Centre, based at University College London. AS receives fees for providing training in cognitive stimulation
approaches.

SOURCES OF SUPPORT

Internal sources

« Bangor University, UK

For the 2012 review, BW was employed by Bangor University; for the 2022 review BW was affiliated with Bangor University. No additional
funding was provided.

« University College London, UK

For the 2012 review, MO and AS were employed by University College London. For the 2022 update, AS was employed by University
College London. No additional funding was provided for the 2022 update.

« University of Nottingham, UK

For the 2022 update, HR was a PhD student at and MO was employed by the University of Nottingham.
External sources
« NIHR, UK

For the 2012 review, EA was supported by the Support at Home - Interventions to Enhance Life in Dementia (SHIELD) project (Application
No RP-PG-0606-1083) which is funded by the NIHR Programme Grants for Applied Research funding scheme.

« NIHR, UK

This update was supported by the National Institute for Health and Care Research (NIHR), via Cochrane Infrastructure funding to the
Cochrane Dementia and Cognitive Improvement group. The views and opinions expressed therein are those of the authors and do not
necessarily reflect those of the Systematic Reviews Programme, NIHR, National Health Service or the Department of Health
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In previous versions of this review, studies were included from the original 2000 review of Reality Orientation (Spector 2000a) which used
terms other than 'dementia’ for their participants. These were studies where the review authors were satisfied that the included population
would now be described as having a dementia. However, the development of the field means that, for this update, it is possible to exclude
those early studies with unclear diagnostic categorisation.

Previously, fixed-effect models were used in meta-analyses unless heterogeneity was high, where random-effects models were utilised. In
this review, with greater diversity of studies, random-effects models have been used throughout, in order to provide a consistent approach.

The current review includes an updating and extension of the use of the risk of bias evaluation tool, adopting a similar framework to our
Cochrane Review of reminiscence therapy for people with dementia (Woods 2018a).

The current review includes the use of the GRADE approach throughout and the inclusion of summary of findings tables.

The current review includes the use of subgroup analyses to explore potential factors leading to heterogeneity. To compare results from
studies with different overall levels of dementia severity, we followed NICE-SCIE 2006 and considered MMSE scores of 20 and below as
indicating 'moderate' and above 20 as 'mild' dementia.

NOTES

This review replaces the review of Reality Orientation for dementia (Spector A, Orrell M, Davies S, Woods B. Reality orientation for dementia.
The Cochrane Database of Systematic Reviews 2000, Issue 3. Art. No.: CD001119. DOI: 10.1002/14651858.CD001119).

INDEX TERMS

Medical Subject Headings (MeSH)

Cognition [*physiology]; Dementia [*therapy]; Memory [physiology]; Orientation [*physiology]; Psychotherapy [*methods];
Randomized Controlled Trials as Topic

MeSH check words

Aged; Humans
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