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Supplementary Material 1. Search strategy

Medline by Ovid search strategy

1.

wmn

o

((cognit* or neurocognit® or neuropsycholog* or cognition-oriented or cognition-
based or memory or memory skills or non-pharmacolog* or nonpharmacolog* or
mental) adj2 (interven™ or training™ or rehabilitat* or remediat* or stimulat™ or
activit* or enhanc* or exercis* or restructur*)).mp.

(Video gam* or videogam™ or wii or computer gam™ or virtual reality).mp.

lor2

(aging or ageing or elder* or older or senior* or geriatric or MCI or mild cognitive
impairment or cognitive decline or cognitive impairment or memory impairment or
dement* or alzheimer* or amnestic or neurocognitive disorder).mp

(systematic review or meta-analy* or meta analy*).mp

3and 4 and 5



Supplementary Material 2. List of excluded studies

Study Reason for exclusion
Aguirre et al. (2013) Not primary report
Anonymous (2012) Aurticle cannot be found

Bahar-Fuchs et al. (2013)

Not primary report

Basak and Qin (2018)

Not meta-analysis

Biundo et al. (2017)

Article cannot be found

Bleakley et al. (2015)

Not meta-analysis

Bowen et al. (2011)

Does not meet participant criteria

Bowen et al. (2013)

Does not meet intervention criteria

Brodaty and Arasaratnam (2012)

Does not meet intervention criteria

Brunelle-Hamann et al. (2013)

Conference abstract

Burch (2014)

Not meta-analysis

Butler (2017)

Not primary report

Butler et al. (2018)

Not meta-analysis

Cardoso et al. (2017)

Not meta-analysis

Carrion et al. (2013)

Not meta-analysis

Chalfont et al. (2018)

Not meta-analysis

Choi et al. (2017)

Not meta-analysis

Chung et al. (2013)

Does not meet participant criteria

Couture et al. (2017)

Conference abstract

Couture et al. (2018)

Not meta-analysis

Daviglus et al. (2011)

Does not meet intervention criteria

de Oliveira et al. (2015)

Not meta-analysis

Dockx et al. (2016)

Does not meet intervention criteria

Edwards et al. (2018)

Includes long-term follow-ups and
trials not meeting participant criteria

Edwards and Green (2018)

Not primary report

Elliott and Parente (2014)

Does not meet participant criteria

Fowler (2011)

Not primary report

Fritz et al. (2015)

Not meta-analysis

Fukushima et al. (2016)

Not meta-analysis

Garcia-Casal et al. (2017)

Does not meet comparison criteria

Garrido-Pedrosa et al. (2017)

Not meta-analysis

Gates et al. (2019)

Not meta-analysis

Ge et al. (2018)

Not meta-analysis

George et al. (2014)

Not meta-analysis

Guaita and Vitali (2004)

Not meta-analysis

Joan Guardia-Olmos et al. (2012)

Does not meet participant criteria

J. Guardia-Olmos et al. (2012)

Does not meet participant criteria

Hoffmann et al. (2010)

Not meta-analysis

Hong et al. (2015)

Not meta-analysis

Hopper et al. (2013)

Not meta-analysis

Howes et al. (2017)

Does not meet intervention criteria

Howren et al. (2014)

Not meta-analysis

Jamieson et al. (2014)

Does not meet participant criteria

Joubert and Chainay (2018)

Not meta-analysis

Kalbe and Folkerts (2016)

Not meta-analysis

Karssemeijer et al. (2017)

Does not meet intervention criteria
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Kennedy et al. (2008)

Does not meet participant criteria

Kim et al. (2014)

Not primary report

Kong et al. (2009)

Does not meet intervention criteria

Lampit et al. (2015)

Not meta-analysis

Langa and Levine (2014)

Not meta-analysis

Langenbahn et al. (2013)

Does not meet participant criteria

Law et al. (2014)

Not meta-analysis

K. E. Laver et al. (2015)

Does not meet intervention criteria

Kate E. Laver et al. (2018)

Does not meet intervention criteria

Lehert et al. (2015)

Not meta-analysis

Lenze and Bowie (2018)

Not meta-analysis

H. Lietal. (2011)

Includes uncontrolled trials

J. Li et al. (2016)

Does not meet intervention criteria

Liang et al. (2018)

Does not meet comparison criteria

Liang et al. (2019a)

Does not meet comparison criteria

Liang et al. (2019b)

Does not meet comparison criteria

Lin et al. (2013)

Overview

Lipardo et al. (2017a)

Not meta-analysis

Lipardo et al. (2017b)

Not meta-analysis

Livingston et al. (2005)

Not meta-analysis

Livingston et al. (2014a)

Not meta-analysis

Livingston et al. (2014b)

Not meta-analysis

Livingston et al. (2017)

Overview

Luijpen et al. (2003)

Does not meet intervention criteria

Mansor et al. (2019)

Does not meet intervention criteria

Marusic et al. (2018)

Does not meet outcome criteria

McPhee et al. (2019)

Not meta-analysis

Merriman et al. (2019)

Does not meet comparison criteria

Miklos et al. (2015)

Does not meet participant criteria

Milman (2015)

Not meta-analysis

Ogawa et al. (2016)

Not meta-analysis

Oltra-Cucarella et al. (2016)

Does not meet comparison criteria

Oltra-Cucarella et al. (2018)

Does not meet comparison criteria

Orrell et al. (2012)

Not meta-analysis

Oren et al. (2014)

Includes uncontrolled trials

O'Shea et al. (2019)

Not meta-analysis

Paiva et al. (2015)

Does not meet participant criteria

Paiva et al. (2016)

Does not meet participant criteria

Park and Ingles (2001)

Does not meet participant criteria

Petersen et al. (2018)

Not meta-analysis

Racine et al. (2017)

Conference abstract

Ramprasad et al. (2019)

Does not meet intervention criteria

Rohling et al. (2009)

Includes uncontrolled trials

Seppi et al. (2019)

Not meta-analysis

Simon et al. (2013)

Not primary report

Smallfield and Heckenlaible
(2017)

Not meta-analysis

Stanmore et al. (2017)

Does not meet intervention criteria
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Stewart et al. (2018)

Not meta-analysis

Teixeira et al. (2012)

Not meta-analysis

Trivedi et al. (2018)

Not meta-analysis

Valenzuela and Sachdev (2009)

Includes long-term follow-up

Vaportzis et al. (2019)

Does not meet intervention criteria

Vazquez et al. (2018)

Does not meet intervention criteria

Webb et al. (2018)
Verhaeghen (1994)
Williams et al. (2018)
Xu et al. (2013)
Zehnder et al. (2009)
Zhu et al. (2016)

Not systematic review

Atrticle cannot be found

Does not meet intervention criteria
Not meta-analysis

Not primary report

Does not meet intervention criteria
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Study Description of review Key findings Recommendations for research  Recommended intervention
characteristics
Karbach and 49 studies evaluated the Process-based cognitive training of  More research is required to
Verhaeghen  effect of executive control executive function and working investigate the durability and
(2014) and working memory memory was found to have a small  generalizability of training effects
training in healthy younger  to medium effect in healthy older to everyday life. Individual
and older adults. adults. Effect sizes in near and far  differences in effectiveness
transfer were small to medium. No  should be studied, as well as the
AMSTAR score: 4.5 differences were found between effects of this type of training on
Confidence rating: younger and older adults, adaptive  brain structure and function.
critically low or non-adaptive training, or active
and passive controls.
Olazaranet  This review on non- Cognitive training and cognitive Future high quality, larger, RCTs
al. (2010) pharmacological stimulation were found to be should include neglected
interventions for beneficial for cognition. Cognitive  populations (e.g. non-native
Alzheimer's disease stimulation was also shown to language speakers or medically ill
included 179 RCTs. improve behavioural outcomes and  persons), blinded outcome
Among these, 14 were caregiver psychological well- assessors, and investigate
cognitive training, and 10 being. However, these conclusions  response predictors, including the
were cognitive stimulation.  were made on the basis of low- dose of each intervention
quality RCTs. component.
AMSTAR score: 4.5
Confidence rating:
critically low
Sitzer et al. 17 studies including a total ~ Cognitive training may produce Future, larger studies should Coghnitive training should
(2006) of almost 600 participants,  benefits on different cognitive and  investigate whether treatment include caregiver

investigated the effects of
cognitive training on people
with Alzheimer's disease.

AMSTAR score: 3
Confidence rating:
critically low

functional outcomes in people with
Alzheimer's disease, with effect
sizes ranging from small to large.
The larger effects were found in
relation to executive functions,
learning and activities of daily
living.

effects can be generalised to
everyday behaviours. IADL
measures based on performance
should be included for this
purpose. Research should also
focus on the economic impact of
cognitive training for this
population, and on its effects on
caregivers.

involvement and be delivered
in combination with
pharmacotherapy.
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Verhaeghen
et al. (1992)

Wilson
(2008)

This review, that included
controlled and non-
controlled trials, examined
the effects of mnemonic
training on memory
performance of cognitively
unimpaired older adults. 33
studies with 1539
participants were included.

AMSTAR score: 3.5
Confidence rating:
critically low

This review investigated
the effects of memory
training on meta-memory
of healthy older adults. 17
studies were included with
a total of 1163 participants.

AMSTAR score: 4.5
Confidence rating:
critically low

Mnemonic training was shown to
be more beneficial than passive
and active control conditions.
Being younger, receiving pre-
training, group format and shorter
sessions were found to be
associated with larger benefits.

Memory training had a small but
significant effect on subjective
memory, which was larger than the
effect of placebo/control groups.
Expectancy change was found to
be more efficient than traditional
memory training after removal of
outliers.

Further research should include
relevant outcome assessment at
baseline and investigate the
positive effects of group format
training and of pre-training.

More studies are required to
investigate generalisability and
long-term maintenance of
treatment effects, as well as the
potential moderators of these
effects. Multifactorial
interventions and interventions
using technology should be
included in future research, which
should be applied to real-world
situations.

Clinicians are encouraged to
increase their knowledge on
memory training, and this
type of intervention should be
included in residential homes
and community and senior
centres.

AMSTAR = A MeaSurement Tool to Assess systematic Reviews ; RCT = randomized controlled trial
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characteristics

Alves et al. Four randomized controlled This review found modest effects on More high-quality studies utilizing more The authors recommend cognitive

(2013) trials analyzed the effects of global cognition, but not on the sensitive and standardized measures are intervention as a complementary

Bahar-Fuchs,
Martyr, Goh,
Sabates, and
Clare (2019)

Bhome,
Berry,
Huntley, and
Howard
(2018)

cognitive intervention on
people with a diagnosis of
dementia due to Alzheimer's
disease. Evaluated outcomes
included cost-effectiveness of
these interventions, global
cognition and specific cognitive
domains, and psychosocial
outcomes, among others.

Thirty-three studies
investigated the effect of
cognitive training on cognitive
and non-cognitive outcomes of
people with mild-to-moderate
dementia, and on non-cognitive
outcomes of their caregivers,
compared to active and passive
control conditions, as well as to
alternative forms of treatment.

Twenty studies evaluated
cognitive, psychological,
lifestyle and pharmacological
interventions for older adults
with subjective cognitive
decline. Eleven of these
focused on cognitive training
interventions.

specific cognitive domains. Cognitive
interventions were shown to have high
rates of completion and adherence.

Cognitive training probably has small
to moderate positive effects on global
cognition and on verbal category
fluency at the end of treatment,
compared to an active or passive
control condition. There were
improvements in many other domains,
but certainty in these findings is low
due to the quality of the evidence.
When compared to other treatments,
no strong evidence of any benefits of
cognitive training was found, but
certainty in these findings is also low.

Cognitive training was shown to have
a small but significant effect on
cognitive outcomes and on
psychological well-being, but not on
global cognitive performance.
However, the quality of the evidence
was very poor, and therefore the
validity of such findings remains
uncertain.

needed. Functional neuroimaging should option to antidementia drugs.
also be used in these studies. They should

include active control conditions that are as

comparable to the experimental conditions

as possible. The cost-effectiveness of these

types of interventions should be

investigated.

High quality and prospectively registered
trials with published protocols are required
to compare cognitive training to other
interventions, explore cost-effectiveness
and dose-response-related issues, as well as
maintenance of waning of treatment effects.
When possible, they should include
blinding of participants. Clinically relevant
outcomes should be assessed using
standardized measures.

Future higher-quality studies investigating
interventions for persons with and without
dementia, separately, are needed.
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Chandler, The effect of different According to the available evidence, Social factors, everyday functioning, The authors recommend combining

Parks, cognition-oriented cognitive interventions may have the benefits of combining different physical and cognitive interventions.

Marsiske, interventions (including potential for positive impact in interventions, and efficacy in relation to

Rotblatt, and
Smith (2016)

Chiu et al.
(2017)

Cooper et al.
(2012)

computerized, therapist-based
and multimodal) on mood,
meta-cognition, activities of
daily living and quality of life,
were compared with control
conditions in 30 studies with
2093 participants with mild
cognitive impairment.

Thirty-one studies with a total
of approximately 6000
cognitively healthy older adults
compared the effects of
cognitive training on overall
cognitive function, memory,
attention, executive function,
and visual-spatial abilities, to
those of active and passive
control conditions.

Twenty studies of non-
pharmacological interventions
for people with dementia were
included in this review. Three
of these were cognitive
stimulation interventions.

persons with mild cognitive
impairment. This type of interventions
in mild cognitive impairment may be
beneficial for everyday life, although
further research is required on this
matter. Effect size was small but
statistically significant.

Existing evidence suggests that
cognitive-based training is effective
for the healthy elderly, as it can
enhance overall cognitive function and
executive function with moderate
effect, and some other cognitive
functions with small effect.

Group cognitive stimulation was
shown a small effect on quality of life
of people with dementia living in care
facilities immediately after the
intervention, but this was not true for
individual cognitive stimulation, or for
this intervention delivered to
community-dwellers with dementia.

specific intervention characteristics should
be investigated in randomized controlled
trials with larger samples.

Further research with longer follow-ups is
required, and social factors that predict
participant outcomes need to be
investigated.

The long-term effects of group cognitive

stimulation therapy for care home residents

with dementia should be investigated.
Further research should evaluate the
efficacy and cost-effectiveness of

interventions aimed at increasing the quality

of life of people living with dementia, and

greater consensus on how to define and rate

quality of life is needed.

The authors recommend at least 3
sessions per week for at least 8 weeks
and total training session at least 24
sessions.
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das Nair, Thirteen studies including a Memory rehabilitation was shown to Further, higher quality randomized
Cogger, total of 514 participants, have small to moderate effects on controlled trials of memory rehabilitation
Worthington,  evaluated the effects of subjective reports of memory at the for people who have experienced stroke are
and Lincoln memory training and end of treatment, but no effect was needed.
(2016) rehabilitation on subjective and  found for objective memory, mood,
objective memory and other quality of life and functional abilities.
non-cognitive outcomes of
people who had experienced
stroke.
Floyd and Twenty-seven studies with a Memory training was shown to have a  The included studies should be replicated. Memory training should also include
Scogin total of 1150 participants were  small effect on subjective memory They should measure subjective and pretraining, and it should be
(1997) included in this review, which functioning, and no effect on objective outcomes and try to assess the accompanied by expectancy
investigated the effects of depression and mental health. effects of each of the components of the modification. People's attitudes
memory training on mental However, the effect of mnemonic treatment. Follow-up assessments are also towards age-related memory loss
health and subjective memory interventions did not differ required. should be addressed by these memory
functioning of older adults with  significantly from those of active training programs.
and without dementia. control conditions (expectancy
modification or placebo treatments).
Combined mnemonic training and
expectancy modification programs
yielded the greatest effects.
Folkerts, Twenty-seven studies evaluated  Cognitive interventions are secure and  More studies including active control
Roheger, the effects of various cognition-  effective for persons with dementia conditions, with longer follow-ups and
Franklin, oriented interventions in 1341 living in long-term care facilities. using standardized outcome measures
Middelstadt,  older adults with dementiaand  Small to moderate effects showed that  should aim to investigate cost-effectiveness,
and Kalbe compared them to passive or cognitive benefits can be assigned to clinical significance, everyday functioning,
(2017) active control conditions. this type of interventions, although it dose-response relationships, and the

is not clear whether effects on BPSD
and quality of life can be attributed to
them or they reflect changes due to
additional attention.

difference in the effects of the different
types of interventions on institutionalized
and non-institutionalized people.
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Gates, Rutjes,
et al. (2019a)

Gates,
Vernooij, et
al. (2019b)

Gross et al.
(2012)

Hill et al.
(2017)

Eight studies with a total of
1183 participants were included
in this review, which aimed to
assess the effects of at least 12
weeks of computerized
cognitive training on cognition
of healthy older adults.

Eight studies with a total of 660
participants evaluated the
effects of at least 12 weeks of
computerized cognitive training
on maintaining or improving
cognition of people with mild
cognitive impairment.

Thirty-five studies with a total
of 3797 participants assessed
the effects of memory training
on cognitive performance of
cognitively healthy older
adults.

Twenty-nine studies compared
the effects of computerized-
cognitive training on to those of
active and passive controls in a
total of 1075 participants with
mild cognitive impairment (17
trials) and dementia (12 trials).

A meta-analysis of the included trials
either did not show computerized
cognitive training to influence
cognition for most of the included
cognitive outcomes or did not allow
the authors to draw conclusions about
its effects, due to the low and very low
quality of the evidence.

Low-quality evidence suggested that
computerized cognitive training
probably has no effect on processing
speed, verbal fluency, or quality of
life. The quality of the evidence was
too low to draw conclusions for the
rest of the included outcomes.

Memory training interventions had a
small and statistically significant
effect on memory, which was greater
than the pooled effect of the control
groups. Additionally, training on
multiple strategies was shown to be
moderately associated with larger
improvements in memory.

Computerized-cognitive training is
efficacious on global cognition, select
cognitive domains, and psychosocial
functioning in mild cognitive
impairment. Effects were small to
moderate. Computerized-cognitive
training is unlikely to be beneficial for
people with dementia, but immersive
technologies might be useful.

Trials evaluating the effects of longer
periods of training and including quality of
life, psychiatric symptoms and daily
functioning are needed. Standardized,
reliable tools should be included to measure
cognitive function at the end of treatment
and over time. Differential effects of
moderators should be investigated. Studies
should include active control conditions.
Attention should also be paid to the quality
of reporting.

Higher quality trials should explore the
long-term effects of computerized cognitive
training in people with mild cognitive
impairment. Sensitive and reliable outcomes
should be chosen, the quality of reporting
should be improved, and blinding of
participants should be attempted, potentially
by the inclusion of active control conditions

Further research with longer follow-ups is
needed. The effects of memory training on
other domains, as well as its combination
with other interventions, such as
pharmacotherapy or exercise should be
investigated.

Further research with longer follow-ups and
larger samples should investigate the effects
of booster sessions, compare different
cognitive interventions, and include more
executive tasks. The efficacy on conversion
to dementia should be studied.
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Hindin and Forty-two studies Both extended cognitive practice and Further research should intend to identify
Zelinski encompassing 3781 participants aerobic fitness training have a small approaches that encourage participation in
(2012) assessed the effects of extended  yet significant effect on untrained cognitively beneficial activities, to

cognitive practice and aerobic cognitive tasks, with no significant investigate benefits in subpopulations with

exercise interventions on difference between the two types of health problems, or with different

reaction time, executive intervention. High quality extended educational levels or ability.

function and memory of practice studies produced larger effect

healthy older adults. sizes while for aerobic training, lower

quality studies produced larger effect
sizes.

Hoefler Seventeen studies including a Existing evidence suggests that More qualitative and quantitative studies
(2016) total of almost 500 participants ~ computer-based cognitive training isa  with larger diverse samples are needed to

investigated the effect of cost-effective form of intervention. A investigate the effects of CBCT on quality

computerized cognitive training  small effect size showed that it can of life, everyday functioning and caregiver-

on global cognition, specific delay cognitive decline or decrease the related outcomes.

cognitive domains, mental symptomatology in persons with early

health, dementia progression stage AD or with mild cognitive

and activities of daily living in  impairment, although it may not

older adults with AD or mild improve the overall fate of the

cognitive impairment. neurodegenerative disease.
Hudes, Rich,  This review aimed to Available evidence suggests that this Future studies with better designs are
Troyer, investigate the impact of type of interventions is effective at required to include process-based

Yusupov, and
Vandermorris
(2019)

memory-strategy training
interventions on healthy older
adults, using self-reported
outcome measures including
meta-memory and well-being.
It included 18 studies with a
total of 2895 participants.

improving several meta-memory
domains, quality of life, and
psychological well-being. No
significant effect was found for daily
function.

interventions, to identify specific elements
of the intervention that might affect
efficacy, and to investigate the effects of
this type of interventions on everyday
function more thoroughly.
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Huntley, Thirty-three studies Cognitive stimulation may have a More randomized studies should focus on
Gould, Liu, investigated the effect on global small to moderate effect on improving  the comparison of different cognitive
Smith, and cognition of a cognitive the scores on MMSE in persons with interventions. They should blind
Howard intervention, compared to an dementia, when compared to passive participants and assessors, include active
(2015) active or passive control or an and active controls. It may also control conditions, use standardized
alternative intervention in older  improve scores on ADAS-Cog. outcome measures, and assess overall
adults with dementia. However, these benefits are generally  cognition and quality of life.
not clinically significant. Cognitive
training or mixed cognitive training
and stimulation do not improve
general cognition in persons with
dementia.
Karr, Twenty-three studies evaluated  The findings of this review suggest Higher quality trials should explore the The authors recommend combining
Areshenkoff,  the effects of cognitive training  that cognitive training has benefitson ~ combination of cognitive and physical cognitive and physical strategies,
Rast, and on executive function in executive functions related to the exercise and focus on executive-related holistic behavioral programs and
Garcia- healthy older adults or older activities of daily living of older outcomes. person-centered approaches involving
Barrera adults with mild cognitive adults. Cognitive training presented a enjoyable social settings.
(2014) impairment or dementia. potential advantage over physical
exercise at improving this domain.
The effect was small but significant
for cognitively healthy participants,
but it was not significant for those
participants with cognitive impairment
Kelly et al. Thirty-one studies with a total Compared to active controls, cognitive  Further research on mental stimulation is The authors recommend at least 10
(2014) of 4555 participants analyzed training improves cognitive function needed. Studies need to include group sessions of adaptive cognitive

the impact of cognitive training
and mental stimulation on
cognitive and everyday
functioning in healthy older
adults.

and executive functions. Compared to
no intervention, cognitive training
improves memory and subjective
measures of cognitive performance.
Results show that mental stimulation
can improve memory performance as
much as cognitive training.

standardized training protocols and
measures and compare different cognitive
interventions. Longer follow-ups and the
inclusion of executive tasks are required.

training programs.
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Kim et al. Fourteen studies investigated Cognitive stimulation can be an More studies are needed to investigate dose-

(2017) the effect of cognitive effective non-pharmacological response relationships.

Kurz, Leucht,
and
Lautenschlag
er (2011)

Lampit,
Hallock, and
Valenzuela
(2014)

Lawrence,
Gasson,
Bucks,
Troeung, and
Loftus (2017)

stimulation on cognition, mood,
behavioral and functional
outcomes of people with
dementia, compared to passive
control conditions.

Thirty-three studies
encompassing 1945 participants
assessed the clinical
significance of cognition-
focused intervention for older
adults with mild cognitive
impairment and dementia.

Fifty-one randomized
controlled trials investigated
the effect of computerized-
cognitive training on
cognitively healthy older
adults, compared to active and
passive control conditions.

Fourteen trials investigated the
effect of cognitive training and
non-invasive brain stimulation
on cognition of people with
Parkinson's disease.

treatment for improving cognition and
quality of life in people with dementia.

Cognition-focused interventions were
shown to have small effects on trained
cognitive abilities, comparable to
those of antidementia drugs, although
only single trials showed significant
effects on the delay of cognitive
decline, on everyday activities, or on
personal goals achievement.

Computerized-cognitive training has a
positive, although small, effect on
cognitive performance in healthy older
adults, but its efficacy varies across
cognitive domains and design choices,
and it is ineffective for executive
functions and verbal memory.
Specifically, unsupervised at-home
training and training more than three
times a week is ineffective.

The existing evidence suggests that
standard and tailored cognitive
training can improve
attention/working memory, executive
function and memory in people with
dementia.

More research including consistent methods
should focus on tailoring these types of
interventions to individual needs and
resources. It should assess person-centered
outcomes and implement appropriate
treatment duration.

Further research with better targeted CCT
technology should intend to assess the
therapeutic responsiveness of verbal
memory and executive outcomes, as well as
the effects of combining CCT with other
interventions, such as physical exercise or
memory strategy training.

Better design trials with larger samples of
people with varying severity of cognitive
impairment should investigate the effects of
cognitive training on quality of life,
everyday functioning, behavioral and
affective symptoms, and language. Further
research needs to compare different types of
cognitive training interventions, and to
assess the effects of combining it with brain
stimulation, as well as to investigate
efficacy in relation to specific intervention
characteristics.

The authors recommend less than 3
group sessions per week lasting more
than 30 minutes, including direct
supervision by a trainer, motivational
support and encouragement, problem
solving of IT issues and social
interaction.
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Lee et al. Thirty-one trials investigated Cognitive rehabilitation was not
(2019) the effects of the different non-  shown to have an effect on caregivers'
pharmacological interventions depressive symptoms.
available for depressive
symptoms among caregivers of
people with dementia. 5 of
these studies, which a total of
933 participants, included
cognitive rehabilitation
interventions.
I.H. Leung et  Seven studies with 272 Cognitive training appears to be safe Larger, multicenter randomized controlled
al. (2015) participants with Parkinson's and, although modestly, beneficial in  trials need to investigate the efficacy of CT
disease were included to assess  cognition of patients with mild to in secondary prevention of cognitive decline
the effects of cognitive training  moderate Parkinson's disease, in this population, and to target more
on cognitive and behavioral particularly in working memory, cognitively impaired people with
outcomes. executive functioning and processing Parkinson's disease.
speed.
P. Leung, Eight studies encompassing Caregiver involvement in cognition- Better quality randomized controlled trials
Orgeta, and 803 dyads studied the effects based interventions for people with and studies with larger samples are required
Orrell (2017)  on caregiver well-being of their  dementia has benefits on their quality  to study this type of interventions. Control
involvement in cognitive of life and depressive symptoms, groups should also receive cognition=based
interventions for people with which can contribute to the cost- interventions, but without caregiver
dementia. effectiveness of this type of involvement.

Loetscher and
Lincoln
(2013)

This review focused on
cognitive rehabilitation for
attention deficits in stroke
survivors. It included 6 studies
with a total of 223 participants.

intervention, according to this review.

No statistically significant effect was Higher quality studies with better reporting ~ The benefits of attention rehabilitation

found in this review for cognitive are needed to investigate persistent effects have to be monitored, as there is
rehabilitation on global attention or and the effects on attention applied to currently no recommendation of a
functional outcomes. However, the everyday life. specific rehabilitation approach.

included studies suggest that this
intervention has a moderate effect on
divided attention in the short term.
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Martin, Clare, Thirty-six studies were Findings suggest that memory training  More standardized protocols are needed to
Altgassen, included in this review on interventions produce significant maximize comparability between studies.
Cameron, and  cognition-based interventions effects on immediate and delayed More trials including people with mild
Zehnder for older adults with and verbal memory of healthy older adults, cognitive impairment and investigating
(2011) without cognitive impairment. when compared to a no-treatment different types and intensity of existing
Only 3 of these included people  control condition. interventions are required.
with mild cognitive
impairment.
Melby- This paper was written in Two recent meta-analyses claimed Future studies of working memory should
Lervag and response to Au et al. (2014) and  that working memory training was include treated control groups.

Hulme (2016)

Metternich,
Kosch,
Kriston,
Harter, and
Hull (2010)

Mewborn,
Lindbergh,
and Stephen
Miller (2017)

Karbach and Verhaeghen
(2014) and reanalyzed the
studies reviewed in these
papers, focusing on working
memory training in adulthood
and old age.

14 studies investigating the
effect of different non-
pharmacological interventions
on memory, depressive
symptoms and well-being of
people with subjective memory
complaints were included in
this review.

Ninety-seven studies with a
total of 8783 participants were
included in this review of
cognitive interventions for
cognition of older adults.

effective in improving cognitive skills
in adulthood and stemming cognitive
decline in old age. However, there is
currently no evidence to produce such
statements.

Memory training was not shown to be
efficient on subjective memory,
depression or well-being, but it
produced a small effect on objective
memory.

Results suggested that cognitive
interventions are equally effective for
older adults with mild cognitive
impairment and cognitively healthy
older adults. These interventions can
help maintain cognitive functioning,
quality of life and independence for
older adults.

Further studies developing and evaluating
interventions for subjective memory
complaints should measure depressive
symptoms and psychological well-being.

Future research should investigate the
relationship between intervention duration
and characteristics and its effects, both
immediately after treatment and in the
longer term, as well as other moderator
variables, such as participant personality
and motivation. Additionally, future studies
should include standardized measures of
cognitive functioning that have previously
shown to be robust to practice effects,
include more diverse and more impaired
populations, and consider the importance of
randomization and allocation concealment.

Combining interventions, such as
memory training with expectancy

modification could make it easier to

reach the people.
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Papp, Walsh,  Ten randomized controlled There is currently no evidence that Future studies with longer follow-ups and

and Snyder trials with a total of 4009 cognitive interventions programs can active control groups should aim to see

(2009) participants were included in delay progression to dementia in improvements in more than one domain.

Pinquart and
Sorensen
(2001)

Rogers,
Foord,
Stolwyk,
Wong, and
Wilson
(2018)

Shao et al.
(2015)

Sherman,
Mauser,
Nuno, and
Sherzai
(2017)

this review of cognitive
interventions in healthy older
adults.

One hundred twenty-three
studies of psychotherapeutic or
psychosocial interventions for
older adults were included in
this review.

Twenty-two studies
investigated the effectiveness
of cognitive remediation in
stroke survivals. Outcomes
evaluated included global
cognition and specific cognitive
domains, quality of life, and
disability.

Twelve studies analyzed the
effects of computerized
cognitive training on memory,
processing speed and executive
function of healthy older adults.

This review on cognitive
intervention for people with
mild cognitive impairment
included 26 studies and
investigated the effects of this
type of intervention on
cognitive outcomes.

healthy older adults. However, the
ability to compare results between the
studies is limited due to
methodological issues.

According to current findings,
psychosocial interventions could be
effective in improving subjective well-
being in healthy older adults and
reducing depression in older adults
with mental disorders.

According to the findings of this
review, cognitive remediation
produces small to moderate effects on
various domains analyzed, suggesting
that this type of intervention is both
effective and efficient in this
population.

Available evidence suggests that
computerized cognitive programs have
small to moderate effects on memory
performance and processing speed, but
no effect on executive function. The
improvements on memory can be
retained at the longer-term.

Multicomponent training and
multidomain-focused strategies
produce moderate effects on cognition
of people with mild cognitive
impairment.

Interventions and outcomes should be
selected according to neuroscientific
evidence.

Further studies are needed to validate the
results from this review.

Future high-quality studies are needed to
investigate early intervention approaches
and whether the effects are maintained in
the longer term. Measures evaluating the

effect of cognitive remediation on daily life

of stroke survivals are required.

More well-designed randomized controlled

trials with longer follow-ups are required.

Improved gerontological and geriatric
training for people who work with
older adults is recommended.
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Smart et al. This review on non- Available evidence suggests that non-  Future studies should characterize Non-pharmacological interventions
(2017) pharmacological interventions pharmacological interventions may be  participants adequately and include an could be provided as part of
for people with subjective a viable alternative for people with estimate of premorbid function and preventative care.
cognitive decline, included 9 subjective cognitive decline, as well as  cognitive reserve. Screening measures of
studies, 8 of which were more cost-effective than medications psychological functioning should also be
cognitive interventions. and less associated with side effects. included. It is recommended that studies use
This review also found that cognitive either a treatment-as-usual passive control
interventions can result beneficial for ~ or an active control, that they include
objective cognitive functioning. follow-ups of at least one year, and that
novel interventions are standardized and
manualized.
Song, Lee, Thirteen studies with a total of ~ Awvailable evidence suggests that Future studies should compare intervention  Clinicians should consider the order in
and Song 474 participants evaluated the multiple cognitive intervention programs that were not included in this which cognitive intervention produces
(2016) effects of cognitive intervention  produces a small effect on dementia review. effects in people with dementia when
on dementia patients. patients, computer-based intervention selecting the intervention to be
produces medium effects, and memory delivered: memory training
training produces large effects. intervention, computer-based
intervention, and multiple cognitive
intervention.
Tetlow and Twenty-one studies This review suggests that There is a need of meta-analysis
Edwards investigated the effects of computerized cognitive training investigating the efficacy of individual
(2017) commercially available produces small to moderate effects on  programs. More research should aim to
computerized cognitive training  attention, processing speed, study the effectiveness of this intervention
on cognition and everyday visuospatial memory, and daily on everyday function. Longer follow-ups
function of cognitively function of healthy older adults. are warranted.
unimpaired older adults.
Toril, Reales,  Twenty studies with a total of Available evidence suggests that video  Future studies should include both active
and 913 participants investigated game training produces small to and passive control groups and further
Ballesteros the effects of video game moderate positive effects on global investigate the effect moderators.
(2014) training on cognition of healthy  cognition and various specific Additionally, research should focus on

older adults.

cognitive skills. Methodological
factors, as well as age, moderated the
magnitude of the effect.

transfer to cognitive function, especially
executive functions, which can be achieved
by incorporating neuroimaging data.
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Virk, Twelve studies with a total of According to current findings, Further studies with longer follow-ups are The cost and resources that are needed
Williams, 584 participants investigated cognitive rehabilitation produces needed to compare different populations, to incorporate cognitive rehabilitation
Brunsdon, the effects of cognitive short-term moderate improvements in  attention domains and rehabilitation interventions into clinical care should
Suh, and interventions on attentional divided attention after stroke, but approaches. be taken into consideration.
Morrow deficits following acquired these were not evident at follow-up.
(2015) brain injury. Six of these
included a total of 237 stroke
survivors.
C. Wang et Eighteen studies were included  Available evidence suggests that Further randomized controlled trials with
al. (2014) in this review of non- cognition-based interventions produce  larger samples are longer interventions are
pharmacological interventions positive effects on global cognition, required to investigate the clinical value of
for older adults with mild executive function, and delayed these findings and whether effects are
cognitive impairment. Of these, memory in people with mild cognitive  maintained over time.
11 evaluated the effects of impairment.
cognition-based interventions.
P. Wang etal. This review on the effects of Current findings suggest that action Self-designed action video game should be
(2016) action video game training in video game training may improve both included in future studies to achieve better
healthy adults included 19 overall and specific cognitive effects. Further research including active
studies, 8 of which included functions in healthy adults. Young controls should investigate the effects of
older adults. adults benefited more from action this intervention in clinical populations.
video game than older.
Weicker, One hundred three studies Overall, working memory training was  More high-quality, randomized studies
Villringer, analyzed the effects of working  shown to have a moderate effect on including active control groups are required
and Thone- memory training on working untrained working memory tasks, and  to investigate the impact of moderator
Otto (2016) memory and other cognitive a small effect on everyday life variables.

and non-cognitive domains in
various populations. Twenty-
three of these studies included a
total of 978 healthy older
adults.

functioning. It also showed small
effects in other cognitive domains,
such as reasoning/intelligence,
attention, and delayed memory, some
of which were maintained at the
longer term.
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Woods, Fifteen studies with a total of Cognitive stimulation has small to The long-term benefits of different People with mild to moderate

Aguirre, 718 participants investigated moderate effects on cognitive function  modalities of cognitive stimulation dementia should be able to participate

Spector, and
Orrell (2012)

Yang et al.
(2018)

the effectiveness of cognitive
stimulation in improving
cognitive function in people
with dementia.

Twenty-seven studies with a
total of 2177 participants
assessed the effects on
memory, global cognition, and
depression of memory-focused
interventions for people with
cognitive disorders, including
cognitive decline, mild
cognitive impairment, and
dementia.

at the end of treatment, self-reported
quality of life and well-being at a
three-month follow-up, and on
communication and social interaction,
as rated by the staff.

Current findings suggest that memory-
focused interventions have small to
moderate effects on learning and
memory function, subjective memory
performance, immediate and delayed
recall, global cognitive function, and
depression. Individual memory
training of shorter duration and more
than 8 treatment sessions were shown
to produce the largest effects.

programmes in people with varying
dementia severity should be further studied,
as well as the neural processes of cognitive
changes and their relationship with mood,
quality of life, daily function and behavior,
and the clinical meaningfulness of any
benefits. Cost-effectiveness, benefits in
relation to social inclusion and individual
goals, and implementation of these
programmes in real-life settings are also
areas that require further investigation.

Future research should investigate the
benefits of these interventions for groups of
people at different stages of cognitive
disorders and include multiple outcome
measures to assess cognitive and non-
cognitive domains. Intervention protocols
should take participants' age and
educational level into consideration, and
more training sessions of shorter duration
should be included.

in cognitive stimulation programmes.

Clinical nursing staff can teach
participants internal and external
memory strategies to improve their
memory abilities.
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Author Year Item1 Item 2 Item3 Item 4 Ttem5 Item6 Item7 Item 8 Ttem 9 Ttem 10 Ttem 11 TItem 12 Item 13 TItem 14 Item 15 Item 16
Alves 2013 Yes No Yes Partial Yes Yes Yes No Partial Yes Yes Yes No Yes Yes Yes Yes Yes
Bahar-Fuchs 2019 Yes Yes Yes Yes Yes No Yes Yes Yes No Yes Yes Yes Yes Yes Yes
Bhome 2018  Yes Partial yes No Partial Yes No Yes No Partial Yes Partial Yes No No No Yes Yes Yes Yes
Chandler 2016 Yes No Yes Partial Yes Yes Yes No Yes No No No No No Yes Yes Yes
Chiu 2017 Yes No No Partial Yes No Yes No Partial Yes Yes No Yes No No No Yes Yes
Cooper 2012 Yes No No Partial Yes No No No Yes Partial Yes No No Yes Yes No Yes Yes
das Nair 2016 Yes Yes No Yes Yes Yes Yes Yes Yes No Yes No Yes Yes No Yes
Floyd 1997  Yes No Yes Partial Yes No Yes No No No No No No No Yes Yes No
Folkerts 2017 Yes No Yes Partial Yes Yes Yes No Yes Yes No Yes No No Yes Yes Yes
Gates 2019a  Yes Yes No Yes Yes Yes Yes Partial Yes Yes Yes Yes No Yes Yes No Yes
Gates 2019b  Yes Yes No Yes Yes Yes Yes Partial Yes Yes Yes Yes No Yes Yes No Yes
Gross 2012 Yes No No Partial Yes Yes Yes No No No No No No No Yes Yes Yes
Hill 2017 Yes Yes Yes Partial Yes Yes No No Partial Yes Yes No Yes Yes Yes Yes Yes Yes
Hindin 2012 Yes No No Partial Yes No No No No No No No No No Yes No Yes
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Huntley 2015 Yes No No Partial Yes Yes Yes No Yes Yes No Yes Yes Yes Yes Yes Yes
Karr 2014 Yes No No Partial Yes No Yes Yes No No No No Yes Yes Yes Yes Yes
Kelly 2014 Yes Yes No Partial Yes Yes Yes Yes Partial Yes Yes No Yes No No No No Yes
Kim 2017 Yes No No Partial Yes Yes No Yes Partial Yes Yes No No No Yes No No Yes
Kurz 2011 Yes No No Partial Yes Yes No No Partial Yes No No No No No Yes Yes Yes
Lampit 2014 Yes Yes Yes Partial Yes Yes No No Yes Yes No Yes Yes Yes Yes Yes Yes
Lawrence 2017 Yes No Yes Partial Yes Yes No No No No No Yes No No Yes Yes Yes
Lee 2019 No No Yes Partial Yes No No No Partial Yes Yes No No No No No Yes Yes
Leung 2015 Yes Yes No Partial Yes Yes No No Partial Yes Yes No Yes No Yes Yes yes Yes
Leung 2017 Yes No Yes Partial Yes No Yes No Partial yes Yes No Yes No Yes Yes No Yes
Loetscher 2013 Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes No Yes Yes No Yes
Martin 2011 Yes Yes No Partial Yes Yes No Yes Partial Yes No No No No No No No Yes
Melby-Lervag 2016 Yes No No No No No No No No No No No No No No No
Metternich 2010 Yes No No Partial Yes Yes Yes No Partial Yes No No No No No Yes No Yes
Mewborn 2017  Yes Yes No Partial Yes No No No Partial Yes Yes No Yes Yes Yes Yes Yes No
Papp 2009  Yes No Yes Partial Yes No No No Yes No No No No No No No No
Pinquart 2001  No No No Partial Yes No No No No No No No No No Yes No No
Rogers 2018 Yes Yes Yes Partial Yes Yes Yes No Yes Partial Yes  No Yes Yes Yes Yes Yes Yes
Shao 2015  No No No Partial Yes Yes Yes No Partial Yes Yes No No No No Yes No Yes
Sherman 2017  Yes No No Partial Yes Yes No No Partial Yes Yes No Yes No No Yes Yes Yes
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Wang 2014 Yes No No Partial Yes No Yes No Partial Yes No No Yes Yes Yes Yes No Yes
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Supplementary Material 6. Sensitivity analysis including only reviews with ‘low’ or ‘moderate’

confidence rating

Population Intervention Outcome Mean effect size estimate  No. of
reviews

Healthy older  Cognitive training Obijective cognition  0.33 (0.00 to 0.65) 5

adults

Mild cognitive Cognitive training Obijective cognition  0.37 (0.06 to 0.67) 3

impairment

Dementia Cognitive stimulation ~ Objective cognition  0.37 (0.14 to 0.60) 3

Dementia Cognitive training Obijective cognition  0.43 (-0.07 t0 0.93) 5
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