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Abstract Cognition-oriented treatments (COTs)
are a group of non-pharmacological treatments aimed
at maintaining or improving cognitive functioning.
Specific recommendations on the use of these inter-
ventions in people living with dementia (PLwD) are
included in the Italian Guideline on the Diagnosis and
Treatment of Dementia and Mild Cognitive Impair-
ment, developed by the Italian National Institute of
Health. This systematic review and meta-analysis,
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based on the GRADE methodology, is part of the
guideline. Considered outcomes included the cogni-
tive functions, quality of life, and functional abili-
ties of PLwD, taking into account disease severity,
modality and system of delivery, and form of the
intervention. The effectiveness of these interven-
tions on caregivers’ outcomes was also assessed.
Both group and individual cognitive stimulation were
reported as effective in supporting cognitive func-
tions in PLwD at any degree of severity. Individual
cognitive training and group cognitive training were
reported as effective in improving global cogni-
tive functions in people with mild dementia. Cogni-
tive rehabilitation appeared to be effective only in
improving the functional abilities of people with
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mild dementia. Cognitive rehabilitation appeared to
be the most effective in improving caregivers’ out-
comes, with results suggesting a reduction in care
burden. The observed differences in the effectiveness
of these interventions in people with different disease
severity can be explained by the intrinsic character-
istics of each intervention. Despite the large number
of available studies, a high clinical, statistical, and
methodological heterogeneity was observed. More
methodologically rigorous studies are needed to clar-
ify the effectiveness of each protocol and modality of
intervention.

Keywords Dementia - Cognitive interventions -
Guideline - Cognitive stimulation - Cognitive
training - Cognitive rehabilitation - Systematic review

Introduction

Dementia is considered worldwide as one of the main
causes of disability among older adults. Available esti-
mates suggest that more than 55 million people are cur-
rently living with dementia (World Health Organiza-
tion, [96]). People living with dementia (PLwD) often
need to rely on care provided by either formal or infor-
mal caregivers, including family members, who are
therefore exposed to a higher risk of various degrees
of not only physical, but also emotional, psychologi-
cal, social, and financial burden [38, 41]. Dementia thus
affects the quality of life and well-being of both peo-
ple living with it and their caregivers, thus highlighting
the importance of a holistic approach to care to reduce
as much as possible its impact on the everyday life of
PLwD and their caregivers [91]. Non-pharmacological
interventions (NPIs), sharing this approach, target a
wide range of clinical outcomes, are usually non-inva-
sive, and are less frequently associated with adverse
effects compared to pharmacological treatments [6,
19]. Although some NPIs are also aimed at improving
emotional and behavioral symptoms, there is a group
of interventions called “Cognition-oriented treatments”
(COTs), in which cognitive stimulation (CS), cognitive
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training (CT), and cognitive rehabilitation (CR) are
commonly included. These interventions, though shar-
ing some common characteristics, are defined as hav-
ing different characteristics in literature. The Guideline
on the assessment, management, and support of people
with dementia (NICE Guideline 97, NG97), published
in [69] by the National Institute for Health and Care
Excellence (NICE), described these interventions as
having different goals and modalities (NG97, [69]):

— CS targets involving people in a range of activi-
ties and discussions aimed at generally improv-
ing their cognitive and social functioning. It can
be performed as individual or, more often, group
sessions. Different forms are available based on
different protocols such as reality orientation ther-
apy (ROT) [85] and cognitive stimulation therapy
(CST) [87, 95]. ROT can be easily implemented
also in non-clinical settings and provided by car-
egivers at home. Differently, CST [87, 95] is a
form of CS characterized by a defined interven-
tion protocol and combines various elements and
techniques (reality orientation, reminiscence, mul-
tisensory stimulation, and implicit learning) [18].

— CT is a guided practice on a set of standard tasks
designed to reflect specific cognitive functions.
CT can be designed to train either a single cogni-
tive function or multiple cognitive domains simul-
taneously. It can be performed as an individual or
group session. However, personalizing the inter-
vention can be easier when implementing it in
individual computerized sessions [6].

— CR is an individualized approach based on iden-
tifying goals that are relevant to the patient and
working with them and their caregivers to achieve
them. The approach focuses on improving or
maintaining performance in everyday life and
supporting independence. CR does not specifi-
cally aim to improve cognition but addresses the
disability resulting from the impact of cognitive
impairment on everyday functioning and activi-
ties (NG97, [69]). Evidence on the use of CR in
people with dementia is still inconsistent and
heterogeneous [13]. CR often requires involving
caregivers in supporting people with dementia in
implementing the intervention.

Despite the different definitions and theoretical
basis, these three interventions are often combined,
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and sometimes, the terms defining them are applied
interchangeably, making it difficult to clearly dis-
criminate the individual contribution of each inter-
vention [5, 6, 27, 39, 42, 92]. Moreover, COTs are
often offered in combination with other NPIs, based
on a multi-component approach [94]. For this reason,
examining the contribution of each COT separately is
crucial when investigating the effectiveness of these
interventions on cognitive functions and functional
abilities in PLwD. This was the main objective of this
systematic review and meta-analysis, which was per-
formed within the framework of the activities carried
out for the development of the Italian guideline on the
diagnosis and treatment of dementia and mild cogni-
tive impairment (MCI) that was published in Janu-
ary 2024 by the Italian National Institute of Health
(Istituto Superiore di Sanita, ISS) (ISS, [50]). The
ISS was entrusted by the Italian Ministry of Health,
as part of the activities of the 2021 Italian National
Fund for Alzheimer’s and other dementias, develop-
ing a national guideline following the methodology
standards of the Italian National Guideline System
(Sistema Nazionale Linee Guida, SNLG).

Based on the SNLG Methodological Handbook
(SNLG, [83]), the working group agreed to adapt
and update the NG97. We hereby report and discuss
the summary of evidence and metanalyses about the
efficacy of CS, CT, and CR on cognitive function-
ing, functional abilities, and quality of life (QoL) of
PLwD. We further analyzed and discussed, as a nar-
rative summary, the comparative effectiveness of
different CS (ROT, CST, and other CS protocols)
and CT (traditional vs. computerized) protocols. We
also focused on the role of caregivers, who often
experience a significant care-induced burden, such
as depressive symptoms and other neuropsychiatric
sequelae. Specifically, we examined the indirect role
of COTs on caregivers’ burden and quality of life.

Materials and methods

This systematic review and meta-analysis is part
of the activities carried out by the ISS to develop
the national guideline “Diagnosis and treatment
of dementia and Mild Cognitive Impairment.”
All systematic reviews and meta-analyses in the
guideline were performed according to the meth-
odology described in the Cochrane Handbook for

Systematic Reviews [47] and were reported based on
the PRISMA (Preferred Reporting Items for System-
atic Reviews and Meta-Analysis) statement for report-
ing systematic reviews and meta-analyses [76]. Evi-
dence for all questions included in the guideline was
analyzed based on the GRADE approach. When pos-
sible, meta-analyses were performed using the soft-
ware Review Manager version 5.4. Forest plots were
produced to provide a visual summary of data from
included studies and the cumulative weighted esti-
mate from all included studies. Forest plots included
mean differences in the outcome measured from base-
line to endpoint for each included study, along with
their confidence intervals as a measure for the pre-
cision of the estimate, and the pooled estimate from
the meta-analysis, weighted by the variances for each
study, along with its confidence interval, as a meas-
ure for the cumulative effect of the intervention on the
considered outcome. Results from the meta-analyses,
being based on pooling results from all included pri-
mary studies, provide a more powerful estimate of the
true effect size than those derived from a single study
and increase the power and precision of estimates of
treatment [59].

Further details on the methodology adopted
for this systematic review and all the systematic
reviews performed are reported in the full guideline
(ISS, [50]). A visual representation of the process is
reported in the flow diagram in Fig. S1.

Information sources

The search strategy for questions on non-pharmaco-
logical interventions for people with dementia (Ques-
tions 20a, b, ¢, and d) in the Italian guideline was per-
formed by adopting the search terms from the NG97
(Document S1). Bibliographic searches were carried
out in December 2023 on the following databases:
Cochrane Library, PubMed, and EMBASE.

Eligibility criteria

Only randomized clinical trials meeting the following
criteria were included:

Type of participants: People aged >40 years living
with dementia.

Type of intervention: CS, CT, or CR, defined as
reported above, either in individual or group session.

Type of comparators: Standard care.

@ Springer
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Type of outcomes: Global cognitive functions,
activities of daily living (ADL), and quality of life
(QoL).

Articles not published in English were removed.

Selection of sources of evidence and data charting
process

The lists of records identified from the search strat-
egy were uploaded on “Rayyan,” a web-based tool to
manage the literature selection process [https://www.
rayyan.ai/]. After removing duplicates, titles and
abstracts were initially screened and selected based
on their pertinence and relevance to the topic of the
review by three couples of independent reviewers.
Potential conflicts and disagreements were resolved
by consensus. The full text of selected studies was
retrieved, and they were applied to the predefined
eligibility criteria. Systematic reviews were excluded
but were considered separately to check the complete-
ness and consistency of results.

Data extraction and quality assessment

Data from the included studies were extracted using
standardized forms. Extracted data included the fol-
lowing information: bibliographic reference, eligibil-
ity criteria, characteristics of participants, number of
participants, type of intervention, definition of usual
care, length of intervention, length of follow-up, and
attrition. The interventions adopted in each of the
included studies were described reporting the follow-
ing information: intervention modality (individual or
group session), system for delivering the exercises
(computerized versus traditional, including paper
and pencil or verbal exercises), and the form of the
intervention. CS was classified as CST, ROT, or CSP
(cognitive stimulation program), which was consid-
ered to cover all CS interventions that did not belong
to either ROT or CST. CSP interventions were clas-
sified as multi-component when CSP was combined
with other interventions (e.g., physical exercise, occu-
pational therapy) that were also not performed by the
control group; it was classified as a single component
in all other cases. CT and CR were also classified as
either single or multi-component.

Uncertainties and disagreements in data extraction
and classification were resolved by involving other
researchers in the discussion.

@ Springer

The quality assessment of the studies was per-
formed using the Cochrane risk-of-bias tool (RoB)
(J. P. T. [46]). The RoB tool is designed to assess the
methodological quality of randomized trials by ana-
lyzing the potential for bias in six domains: (1) ran-
dom sequence generation (selection bias), (2) allo-
cation concealment (selection bias), (3) blinding of
participants and personnel (performance bias), (4)
blinding of outcome assessment (detection bias),
(5) incomplete outcome data (attrition bias), and (6)
selective reporting (reporting bias). Each domain can
be rated as being at a low, unclear, or high risk of
bias.

The overall assessment of evidence for each out-
come was performed based on the GRADE approach.
The certainty of evidence for each outcome was
graded as very low, low, moderate or high.

Data analysis

Meta-analyses were performed using the software
Review Manager version 5.4. Analyses for each out-
come of interest (cognitive functioning, QoL, and
functional abilities) were performed separately for
intervention modality and were stratified for dementia
severity (mild, mild to moderate, and moderate).
Results from single studies were combined using
meta-analyses. Pooled estimates were calculated
along with their 95% confidence interval (CI) using
a random effect model. Estimates of the effect of
the intervention for each study were calculated
using the mean change from baseline to the long-
est available follow-up. The combined estimate of
the effect of the intervention was calculated as the
weighted average of the estimates from individual
studies. Results were reported as mean differences
(MDs), when pooled studies adopted the same
outcome measure, or as standardized mean differ-
ences (SMDs), when pooled studies adopted differ-
ent outcome measures. Consistency of results was
analyzed by considering it as the degree of homo-
geneity in the direction and size of the effect of an
intervention on specific outcomes (Institute of Med-
icine (US) Committee on Standards for Systematic
Reviews of Comparative Effectiveness Research
et al., [49]). Heterogeneity among studies may be
statistical (e.g., precision and direction of the esti-
mates), clinical (e.g., characteristics of study par-
ticipants or interventions), or methodological (e.g.,
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study design). Heterogeneity was assessed using
the Chi? and /2 tests. Statistical significance for the
Chi? test was set at a p value of 0.1, and the 2 test
was considered suggesting significant heterogeneity
when values were >40% [47]. As relying only on
statistics to test for and explore heterogeneity may
be partial, clinical and methodological heteroge-
neity was also discussed in a narrative way (Insti-
tute of Medicine (US) Committee on Standards for
Systematic Reviews of Comparative Effectiveness
Research et al., [49]).

In case of heterogeneity across studies potentially
reflecting differences in a treatment’s effect based on
clinical differences, this was discussed to understand
and further characterize those differences, which can
have relevant implications in clinical practice (Insti-
tute of Medicine (US) Committee on Standards for
Systematic Reviews of Comparative Effectiveness
Research et al., [49]). Methodological heterogene-
ity due to biases in study design or execution was
explored using methodological checklists and was
discussed.

Subgroup analyses were also considered to explore
heterogeneity. However, they were considered unfea-
sible and unreliable as the resulting subgroups were
too small, and clinical heterogeneity was too high.
As an example, when attempting to stratify studies
according to the specific type of intervention adopted,
the resulting subgroups were too small, and in some
strata, most studies adopted the same type of inter-
vention. When considering stratifying according to
the length of the intervention and its intensity, the
resulting subgroups were still heterogeneous in terms
of intensity when stratifying for length (e.g., studies
adopting interventions that had the same length but
different intensity) and in terms of length when strati-
fying for intensity (e.g., studies adopting interven-
tions that had the same intensity but different length).
On this basis, heterogeneity was accounted for and
discussed in the narrative summary of results.

Similarly, when considering the short-term and
long-term effects of these interventions, no stratified
analysis could be made, as studies either reported the
effect of long-term interventions (e.g., lasting>12
weeks with outcomes measured at different times dur-
ing the intervention and immediately after its end) or
the effect of short-term interventions over a long-term
follow-up (e.g., lasting<12 weeks with outcomes
measured at different times during the intervention,

immediately after its end, and at different times of
follow-up).

Results

Bibliographic searches on literature databases yielded
15,964 records. After removing duplicates, 6333
duplicates were excluded, and the remaining 9631
records were screened. Eighty-eight records were
selected and retrieved in full text. A total of 53 tri-
als met the inclusion criteria and were included. The
characteristics of the included studies are reported in
Table S1 and Table S2 in Supplementary Material. Of
the 53 included trials, 33 were included by the NG97,
while 20 were identified after its update. Overall, 29
trials investigated the use of CS [2, 3, 7, 8, 10-12,
14, 16, 17, 23, 29, 30, 35, 52, 53],H. J. [56, 66, 68,
70, 71, 73, 74,78, 79, 86, 87, 98, 100], 17 the use of
CT [9, 15, 20, 31-33, 37, 45, 54, 55, 58, 61, 64, 81,
88, 89, 99], and 5 the use of CR [13, 25, 26, 28, 57].
Tsantali et al. [90] investigated the use of both CS
and CT, while Amieva et al. [4] investigated the use
of both CR and CT. Information on the categorization
and characteristics of the interventions is reported in
Table 1. The date of publication of the studies ranged
from 1991 to 2023. The flow diagram of the literature
is reported in Fig. 1.

Quality assessment

The quality of the included studies was assessed by
a couple of independent reviewers. Interrater agree-
ment was>90%. The final quality assessment is
reported in Supplementary Fig. S2a, Supplementary
Fig. S2b, Supplementary Fig. S2c. The overall quality
of studies on CS was moderate to high. Overall, 14
out of 30 studies had a low risk of bias [2, 11, 14, 23,
30, 52, 53, 66,71, 73, 74, 87, 98, 100], 13 had a mod-
erate risk of bias [3, 7, 8, 10, 12, 29, 35],H. J. [56, 68,
78,79, 86, 90], and three had a high risk of bias [16,
17, 70].

The overall quality of included studies on CT was
moderate. Four out of 19 studies had a low risk of
bias [4, 9, 15, 20], 10 had a moderate risk of bias [31,
54, 55, 58, 61, 64, 81, 89, 90], and five had a high risk
of bias [32, 37, 45, 88, 99].

The overall quality of studies on CR was high.
Four studies had a low risk of bias [4, 25, 26, 28], one

@ Springer
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Identification

Identification of studies via databases

Records identified from:

Cochrane database of
systematic reviews (n = 63)
CENTRAL (n = 4492)
MEDLINE (n = 4529)
EMBASE (n = 6880)

A4

Records screened
(n =9631)

A 4

Records sought for retrieval
(n=88)

v

Full-text assessed for eligibility
(n = 55)

v

Records removed before
screening:

Duplicate records removed
(n = 6333)

Records excluded
(n = 9543)

Records already included by
NG97
(n=33)

Studies identified by the update
of NG97
(n =20)

Studies identified by NG97
(n=33)

Fig. 1 Flow diagram of the literature

\4

Full-text excluded (n = 35):

No RCT (n = 5)

Wrong publication type (n = 14)
Wrong population (n = 7)
Wrong outcomes (n = 8)

No data available (n=1)

Studies included in the review
(n =53)
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had a moderate risk of bias [57], and one had a high
risk of bias [13].

The main domains for which a high risk of bias
was reported were (i) random sequence generation
(selection bias), (ii) allocation concealment (selection
bias), and (iii) blinding of participants and person-
nel (performance bias). Many of the included studies
either did not report the method of randomization and
allocation concealment or reported inadequate meth-
ods. Moreover, studies either did not ensure the blind-
ing of participants and staff or reported no informa-
tion on this domain.

Demographic and clinical characteristics of the
included population

Overall, studies on CS included a total of 2075
PLwD. Of these, 1106 were enrolled in the interven-
tion groups. Participants in the intervention groups
had a mean age at baseline ranging from 66.1 to 88.3
years (data not reported in 4 studies) and were for
the majority women (66.6%) (data from 24 studies).
The mean Mini-Mental State Examination (MMSE)
[36] score at baseline ranged from 11.5 to 24.5 (data
not available for 4 studies). A total of 969 PLwD
were enrolled in the control groups of studies on CS.
Participants in the control groups had a mean age at
baseline ranging from 68.3 to 86.5 years (data not
collected in four studies) and were for the majority
women (64.2%) (data from 24 studies). The MMSE
at recruitment ranged from 13 to 25.3 (data not avail-
able for four studies). The activities performed by the
control group were generally limited to usual care or
non-specific cognitive tasks.

Studies on CT enrolled a total of 1099 PLwD. Of
these, 545 were enrolled in the experimental groups.
Participants in the intervention groups had a mean
age at baseline ranging from 65.9 to 88.1 years (data
not available for two studies) and were for the major-
ity women (data from 14 studies). The mean MMSE
score at baseline ranged from a minimum mean score
of 15.3 to 25.5 (one study did not provide this data).
A total of 554 PLwD were enrolled in the control
groups. Participants in the control groups had a mean
age at baseline ranging from 66.6 to 84.2 years (data
from 16 studies) and were for the majority women
(58.7%) (data from 14 studies). The mean MMSE
score at baseline ranged from 15.6 to 26.6 (data not
considering one study due to lack of full text). The

@ Springer

activities performed by the control group were gen-
erally limited to usual care or non-specific cognitive
tasks.

Studies on CR enrolled a total of 1362 PLwD. Of
these, 685 were enrolled in the experimental groups.
Participants in the intervention groups had a mean
age at baseline ranging from 70.4 to 79.6 years, were
for the majority women (52.8%), and had a mean
MMSE score at baseline ranging from 21.6 to 23.8.
A total of 677 PLwD were enrolled in the control
groups. Participants in the control groups had a mean
age at baseline ranging from 69.8 to 79.5 years, were
for the majority women (53.4%), and had a mean
MMSE score at baseline ranging from 21.6 to 24. The
activities performed by the control group were gener-
ally limited to usual care.

In most of the included studies, global cognitive
functioning was evaluated using the MMSE. Func-
tional abilities were assessed using different tools
such as the Activities of Daily Living (ADL) [60],
the Activities of Daily Living Questionnaire (ADL-
Q) [15], and the Bayer-Activities of Daily Living
(B-ADL) [48]. The assessment of quality of life
(QoL) was performed using the following tools: Qual-
ity of Life in Alzheimer’s Disease Scale (QOL-AD)
[65], health-related quality of life (HRQoL) [82], and
quality-of-life assessment in Dementia (DEM-QOL)
[84].

Additional information is reported in Table S1.

Meta-analysis
Group cognitive stimulation

Overall, 24 studies investigated the effectiveness
of group sessions of CS in PLwD. When consid-
ering cognitive functions, 10 studies [7, 8, 11, 12,
14, 23, 30, 52, 78, 79] reported an improvement
in the intervention group compared to the control
group in MMSE scores in people with mild demen-
tia (MD=2.61, 95% CI 1.45-3.77, n=408, I* 42%,
moderate certainty). Two studies [66, 100] reported
an improvement in people with mild-to-moderate
dementia (MD=2.24, 95% CI 0.01-4.46, n=121, I*
40%, very low certainty). Nine studies [3, 17, 29],H.
J. [56, 68, 74, 86, 87, 98] reported an improvement
in people with moderate dementia (MD=1.31, 95%
CI 0.59-2.04, n=639, I* 21%, moderate certainty)
(Fig. 2). Two studies [2, 66] reported an improvement
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cs uc Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
23.3.1 mild dementia
Baldelli 1993 08 537 13 -56 858 10 32% 6.50([0.43,1257)
Baldelli 2002 234 344 71 -012 364 16 151% 2.46[0.51,4.41] —
Bottino 2005 083 3.21 6 -1.43 375 7 69% 2.26 [-1.52,6.04) e
Breuil 1994 14 27 29 -07 341 27 181% 210[0.57,3.63) -
Buschert 2011 05 235 8 -09 21 7 132% 1.40 [-0.85, 3.65] -T—r—
Chapman 2004 -1.25 3.98 26 -56 858 10 38% 4.35[-1.18,9.88) =
Cove 2014 -0.33 434 21 -0.78 3.22 21 129% 0.45[-1.86, 2.76) B
Juarez-Cedillo 2020  -1.17 3.93 32 -3 361 18 138% 1.83[-0.32,3.98] T
Requena 2004 15 523 20 -3.37 758 30 76% 4.87[1.32,842)
Requena 2006 245 8.06 18 -6.28 546 18 53% 8.73[4.23,13.23)
Subtotal (95% CI) 244 164 100.0% 2.61[1.45,3.77] e 3
Heterogeneity. Tau®= 1.32; Chi*= 15.58, df= 9 (P = 0.08), F= 42%
Test for overall effect: Z= 4.42 (P < 0.0001)
23.3.2 mild to moderate dementia
Lopez 2020 -16 418 10 -1.7 541 10 22.0% 010[-3.99,4.19) e
Young 2018 21 2.26 51 -0.74 152 50 78.0% 2.84[2.09, 3.59] | |
Subtotal (95% CI) 61 60 100.0% 2.24[0.01,4.46] i
Heterogeneity. Tau*= 1.51; Chi*=1.67,df=1 (P = 0.20); F= 40%
Test for overall effect. Z=1.97 (P = 0.05)
23.3.3 moderate dementia
Alves 2014 3 212 9 457 331 7 59% -1.57[4.39 125 —
Capotosto 2017 018 3.23 20 -0.39 378 19 9.0% 0.57 [-1.64,2.78) -
Coen 2011 08 386 14 -21 25 1 7.9% 2.90[0.50, 5.30)
Kim 2016 053 548 32 -1.91 699 21 3.9% 2.44[-1.10,5.98] =
Mapelli 2013 29 37 10 -03 271 10 58% 3.20 [0.36, 6.04)
Orrell 2014 085 446 123 0 446 113 236% 0.85[-0.29, 1.99) ™
Spector 2001* 31 504 17 0 504 10  32% 3.10[-0.84,7.04) =
Spector 2003~ 074 277 97 -04 277 70 3M.7% 1.14[0.29,1.99] -
Yamanaka 2013 163 4.23 26 -04 422 30 9.0% 2.03[-0.19, 4.25) A —
Subtotal (95% CI) 348 291 100.0% 1.31[0.59, 2.04) ®
Heterogeneity: Tau*= 0.24; Chi*=10.14, df= 8 (P = 0.26); F=21%
Testfor overall effect: Z= 3.54 (P = 0.0004)

-10 -5 0 5 10

Fig. 2 Forest plot for group cognitive stimulation effect on
cognitive functions (MMSE). Note. Chi: heterogeneity test;
CI: confidence interval; CS: cognitive stimulation; df: degrees
of freedom; I.%: heterogeneity index; IV: inverse variance

in the intervention group compared to the control
group in cognitive functions measured with ADAS-
Cog in people with mild-to-moderate dementia
(MD=—-2.76, 95% CI—4.7 t0—0.83, n=125, P
0%, moderate certainty). One study [52] reported
no differences between groups in the same out-
come in people with mild dementia (MD= —4.21,
95% CI—10.26-1.84, n=50, I* n.a., low certainty).
One study [10] on 57 participants with dementia at
an unspecified degree of severity reported no dif-
ferences between groups in cognitive functions
assessed with both ADAS-Cog (MD= —5.89, 95%
CI-11.01-0.77, P n.a., very low certainty) and
MoCA scale (MD=3.59, 95% CI 0.72-6.46, I* n.a.,
very low certainty).

Favours [control] Favours [experimental]

method; MMSE: Mini-Mental State Examination; Random:
random effects model; SD: standard deviation; UC: usual care;
Z: test for overall mean difference. *Data calculated by the
NICE Guideline working group (NG97)

When considering functional abilities, four stud-
ies [7, 8, 11, 35] reported no differences between
groups in people with mild dementia (SMD=0.19,
95% CI1-0.2-0.57, n=142, I* 0%, low certainty).
Two studies [17, 74] reported no differences
between groups in people with moderate dementia
(SMD=0.07, 95% CI-0.17-0.31, n=275, > 0%,
low certainty) (Supplementary Fig. S3).

Seven studies [3, 17, 29],H. J. [56, 74, 87, 98]
reported an improvement in the intervention group
compared to the control group in quality of life of
people with moderate dementia (SMD =0.25, 95% CI
0.09-0.41, n=>595, I> 0%, moderate certainty). Three
studies [14, 23, 30] and one study [2] reported no dif-
ferences between groups respectively in people with
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mild dementia (SMD=0.09, 95% CI-0.29-0.46,
n=111, P 0%, low certainty) and mild-to-moderate
dementia (MD =0.47, 95% CI—1.11-2.05, n=105, >
n.a., low certainty) (Supplementary Fig. S4).

Individual cognitive stimulation

Overall, six studies investigated the effectiveness of
individual sessions of CS.

When considering cognitive outcomes, four stud-
ies [16, 71, 73, 90] reported no differences between
groups in cognitive functions measured with MMSE
in people with mild dementia (MD=0.38, 95%
CI—0.66-1.41, n=457, I* 66%, very low certainty)
(Fig. 3). Two studies [53, 70] and one study [53]
reported an improvement in the intervention group
compared to the control group in cognitive func-
tions measured respectively by MMSE (MD =4.96,
95% CI 2.61-7.3, n=63, I 0%, moderate certainty)
(Fig. 3) and MoCA (MD=7.01, 95% CI 3.91-10.11,
n=46, I n.a., moderate certainty) in people with
mild-to-moderate dementia. Two studies [71, 73]
reported no significant differences between groups
in functional abilities in people with mild dementia
(SMD=0.15, 95% CI—0.04-0.35, n=406, > 0%,
moderate certainty).

One study on 272 participants [73] and one study
on 46 participants [53] reported no significant dif-
ferences in the quality of life of people with mild

Mean Difference
SD Total Weight IV, Random, 95% CI

dementia (MD= —0.02, 95% CI—1.04-1, > n.a.,
moderate certainty) and mild-to-moderate demen-
tia (MD=4.14, 95% IC—-0.07-8.35, I’ n.a., low
certainty).

Group cognitive training

Overall, five studies investigated the effectiveness
of group sessions of CT. Of the three studies that
investigated cognitive outcomes, two studies [9,
89] reported an improvement in the intervention
group compared to the control group in cognitive
functions in the treated group compared to the con-
trol group in people with mild dementia (MMSE:
MD=5.18, 95% CI 3.04-7.31, n=172, > 69%,
very low certainty), while one study [88] reported
no differences between groups in the same out-
come in people with moderate dementia (MMSE:
MD =0.00, 95% CI—5.41-5.41, n=25, I* n.a., very
low certainty) (Fig. 4). The same study [88] also
showed no differences in quality of life (MD=3.4,
95% CI—1.32-8.12, P n.a., very low certainty).

Finally, three studies [4, 9, 15] with mild demen-
tia reported no differences between groups in daily
activities assessed with ADL (SMD=0.13, 95%
CI—0.34-0.60, n=299, I* 57%, very low certainty)
(Supplementary Fig. S5).

Mean Difference
IV, Random, 95% CI

CS individual usual care

Study or Subgroup Mean SD Total Mean

5.1.1 mild dementia

Camargo 2015 143 294 7 -114 348 7 17%
Onder 2005 02 335 70 11 327 67 285%
Orgeta 2015 -061 326 130 -014 326 138 341%
Tsantali 2017 -16 1.24 17 -15 198 21 298%
Subtotal (95% ClI) 224 233 100.0%

Heterogeneity: Tau*= 0.66; Chi*= 8.74, df= 3 (P=0.03), F= 66%
Test for overall effect Z=0.72 (P=0.47)

5.1.2 mild to moderate dementia
Justo-Henriques 2022
Oliveira 2021

Heterogeneity: Tau*= 0.00; Chi*= 0.65, df=1 (P=0.42), F= 0%
Test for overall effect: Z= 4.14 (P < 0.0001)

Fig. 3 Forest plot for individual cognitive stimulation effect
on cognitive functions (MMSE). Note. Chi’: heterogeneity
test; CI: confidence interval; CS: cognitive stimulation; df:
degrees of freedom; 1.2 heterogeneity index; IV: inverse vari-
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354 363 22 171 431 24 916%
12 844 10 -0.57 834 7 84%
Subtotal (95% ClI) 32 31 100.0%

2.57 [-0.80, 5.94) —

1.30(0.19, 2.41) ——
-0.47 [-1.25,0.31)  §
-0.10[-1.13,0.93) s

0.38 [-0.66, 1.41] >

5.25(2.80, 7.70) ——

1.77 [-6.33, 9.87)

4.96 [2.61,7.30) ~—

0 5 0 5 10

Favours [control] Favours [experimental]

ance method; MMSE: Mini-Mental State Examination; Ran-
dom: random effects model; SD: standard deviation; Z: test for
overall mean difference. *Data calculated by the NICE Guide-
line working group (NG97)
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usual care
SD Total

CT group

Study or Subgroup Mean SD Total Mean

Mean Difference
Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

6.1.1 mild dementia

Bergamaschi 2013 275 261 16 -357 262 16 47.6%
Trebbastoni 2018 -1.38 4.32 54 -552 494 86 52.4%
Subtotal (95% Cl) 70 102 100.0%
Heterogeneity: Tau*= 1.63; Chi*= 3.20, df=1 (P = 0.07); F= 69%

Test for overall effect: Z= 4.76 (P < 0.00001)

6.1.2 moderate dementia

Tanaka 2020 2 78 15 2 596 10 100.0%
Subtotal (95% ClI) 15 10 100.0%

Heterogeneity: Not applicable
Test for overall effect. Z= 0.00 (P = 1.00)

Fig. 4 Forest plot for group cognitive training effect on cog-
nitive functions (MMSE). Note. Chi: heterogeneity test; CI:
confidence interval; CT: cognitive training; df: degrees of
freedom; 1% heterogeneity index; IV: inverse variance method;

Individual cognitive training

Overall, 14 studies investigated the effectiveness
of individual sessions of CT in PLwD. Nine stud-
ies [20, 31, 32, 37, 45, 55, 81, 90, 99] reported an
improvement in the intervention group compared
to the control group in cognitive functions meas-
ured with MMSE in people with mild dementia
(MD=2.43, 95% CI 0.86-4.00, n=311, > 75%,
very low certainty). One study on 147 participants
with mild-to-moderate dementia [54] and two stud-
ies on 31 participants with moderate dementia [33,
61] reported no differences between groups in the
same outcome measured respectively with MMSE
(MD = —0.80, 95% CI—3.75-2.16, I? 0%, very low
certainty) (Fig. 5) and ADAS-Cog (MD= -0.90,
95% CI—2.36-0.56, I” n.a., low certainty).

When considering functional abilities, two stud-
ies on 277 participants [37, 64] and two studies
on 31 participants [33, 61] reported no differences
between groups in ADL respectively in people with
mild dementia (SMD=0.02, 95% CI-0.22-0.25,
I* 0%, very low certainty) and moderate demen-
tia (SMD=0.42, 95% CI—0.29-1.14, I> 0%, low
certainty) (Supplementary Fig. S6). One study
on participants with mild-to-moderate demen-
tia [54] reported no differences between groups
in health-related quality of life (MD=0.00, 95%
CI-0.03-0.03, n=147, I? n.a., low certainty).

6.32[4.51,8.13) ——
414 (2,59, 5.69) —-—
5.18 [3.04, 7.31] -

0.00 [-5.41, 5.41]
0.00 [-5.41, 5.41]

e

-10 -5 0 5 10
Favours [control] Favours [experimental]

MMSE: Mini-Mental State Examination; Random: random
effects model; SD: standard deviation; Z: test for overall mean
difference

Cognitive rehabilitation

Overall, six studies investigated the effectiveness of
individual sessions of CR in people with mild demen-
tia. When considering cognitive outcomes, one study
on 16 participants [13] reported no differences between
groups in cognitive functions measured with MMSE
(MD=0.87, 95% CI—0.96-2.70, I* n.a., low certainty).

When considering functional abilities, four stud-
ies [4, 25, 26],S. [57] reported an improvement in the
intervention group compared to the control group in
this outcome (SMD=0.52, 95% CI 0.04-1.00, n="728,
P> 86%, low certainty) (Supplementary Fig. S7). Two
studies [13, 28] reported no differences between groups
in ADL measured with different tools (SMD= —0.15,
95% CI—0.89-0.59, n=484, I* 59%, very low cer-
tainty) (Supplementary Fig. S8). Five studies [4, 13, 25,
26],S. [57] reported no differences between groups in
quality of life of people with mild dementia measured
with different tools (SMD=0.22, 95% CI-0.08-0.53,
n=789, P 62%, very low certainty) (Supplementary
Fig. S9).
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CT individual usual care

Study or Subgroup  Mean SD Total Mean

Mean Difference
SD Total Weight IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

8.1.1 mild dementia

Cavallo 2019 -224 238 40 -38 41 40 143%
Davis 2001 016 4.1 19 022 447 18 11.1%
de Luca 2016 27 095 10 -203 341 10 12.4%
Galante 2007 -15 35 7 -47 254 4 88%
Heiss 1993 -1.22 599 18 -094 523 17 85%
Kang 2019 22 442 20 -06 444 20 10.9%
Shyu 2021 1 388 15 1 516 15 96%
Tsantali 2017 38 175 17 15 188 21 150%
Yang 2017 24 396 10 -05 389 10 9.2%
Subtotal (95% Cl) 156 155 100.0%

Heterogeneity: Tau®= 3.92; Chi*= 31.56, df= 8 (P = 0.0001); F=75%
Test for overall effect: Z= 3.03 (P = 0.002)

8.1.2 moderate dementia

de Vreese 1998 524 1503 9
Lee 2013a 4133 314 6 -029 221 7 97.0%
Subtotal (95% Cl) 15 16 100.0%
Heterogeneity: Tau® = 0.00; Chi*= 0.83, df= 1 (P = 0.36); F= 0%

Test for overall effect: Z= 0.53 (P = 0.60)

-1.73 2112 9 30%

Fig. 5 Forest plot for individual cognitive training effect on
cognitive functions (MMSE). Note. Chi’: heterogeneity test;
CI: confidence interval; CT: cognitive training; df: degrees of
freedom; % heterogeneity index; IV: inverse variance method;

Narrative summary

Cognitive stimulation therapy, reality orientation
therapy, and other CS protocols

Many CS interventions were based on the CST
protocol. One study [30] investigated group ses-
sions of CST in people with mild dementia, report-
ing no differences between groups in MMSE scores
(MD =0.45, p>0.05). However, two studies [2, 100]
investigated group sessions of CST in people with
mild-to-moderate dementia and reported a significant
effect of the intervention on global cognition meas-
ured with MMSE (MD=2.84, p<0.01) and Adas-
Cog (MD = —2.86, p<0.05), respectively. Six studies
[17, 29, 74, 86, 87, 98] investigated the effectiveness
of group sessions of CST in people with moderate
dementia and reported an improvement in the inter-
vention group compared to the control group in cog-
nitive functions, measured with MMSE. The highest
improvements in MMSE scores were reported by two
studies [29, 87], with one study reporting an MD of
2.90 (95% CI 0.50-5.30) [29] and one study report-
ing an MD of 1.14 (95% CI 0.29-1.99) [87] points
at follow-up. The highest reported MD was 3.10
[86], but it was not statistically significant (p=0.08).
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MMSE: Mini-Mental State Examination; Random: random
effects model; SD: standard deviation; Z: test for overall mean
difference

One study [10] investigated group sessions of virtual
CST and reported no significant differences between
groups in MoCA and Adas-Cog scores.

Two studies [53, 73] investigated individual ses-
sions of CST. One study [53] on people with mild-
to-moderate dementia reported an improvement in the
intervention group compared to the control group in
MMSE scores (MD =5.25, p=0.000). However, the
other study [73] reported no significant differences
between groups (MD= —-0.47, p=0.23) in cogni-
tive functions in patients with mild dementia. Over-
all, no differences between groups were reported for
both group and individual CST in functional abilities
measured with ADL, but five studies [17, 29, 74, 87,
98] reported an improvement in quality of life of peo-
ple with moderate dementia treated with group ses-
sions of CST.

Five studies [7, 8, 16, 35, 71] investigated the
effectiveness of interventions based on ROT in peo-
ple with mild dementia. Two studies [7, 8] investi-
gated group sessions of ROT, reporting an improve-
ment in the intervention group in cognitive functions
(MMSE) with one study reporting an MD of 6.50
(95% CI 0.43-12.57) [8] and one study reporting an
MD of 2.46 (95% CI 0.51-4.41) [7]. One study [71]
reported a positive effect on cognitive functions in
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people with mild dementia treated with individual
sessions of ROT (MMSE: MD =1.30, p=0.02). One
study [16] reported no differences in cognitive func-
tions between individual sessions of ROT and usual
care (MD=2.57, p=0.14). No studies investigated
the effectiveness of ROT in improving quality of life,
and only two studies [7, 8] investigated its effect on
functional abilities, reporting no significant differ-
ences between groups.

A total of 13 studies [3, 11, 12, 14, 23, 52],H. J.
[56, 66, 68, 70, 78, 79, 90] investigated the effective-
ness of either single-component or multi-component
CSP. Most of these studies investigated the effective-
ness of CSP in people with mild dementia, report-
ing heterogeneous results. Three studies [12, 78, 79]
reported an improvement in MMSE scores in peo-
ple treated with group sessions of single-component
CSP. However, four studies [11, 14, 23, 52] reported
no differences in patients with mild dementia. Three
studies [3],H. J. [56, 68] investigated the effective-
ness of single-component CSP in people with moder-
ate dementia, with only one study [68] reporting an
improvement in MMSE scores in people with moder-
ate dementia (MD =3.20, p <0.001). Only one study
[56] investigated the effectiveness of group sessions
of multi-component CSP in people with moder-
ate dementia, reporting no significant differences in
MMSE scores. No differences between groups were
also reported for both single-component and multi-
component CSPs in functional abilities and quality of
life.

Computerized cognitive training (CCT) vs. traditional
cognitive training (TCT)

Studies investigating group sessions of CT [4, 9, 15,
88, 89] usually administered the TCT. Overall, these
studies reported a significant improvement in cogni-
tive functions measured with MMSE in people with
mild dementia.

A higher heterogeneity was found among stud-
ies investigating individual sessions of CT. A total
of six studies [20, 32, 37, 45, 81, 99] investigated
CCT in people with mild dementia, reporting an
overall improvement in the intervention group in
cognitive functions. However, only two studies [20,
32] reported a significant improvement in MMSE
scores, with one study reporting an MD of 1.56
(95% CI 0.09-3.03) [20] and one study reporting an

MD of 4.73 (95% CI 2.54-6.92) [32]. No significant
differences between groups were reported in the
ADL scores. Seven studies [31, 33, 54, 55, 58, 64,
90] investigated the effectiveness of TCT. Only two
studies [55, 90] reported a significant improvement
in the intervention group compared to the control
group in cognitive functions measured with MMSE
in people with mild dementia, with one study
reporting an MD of 2.80 (95% CI 0.05-5.55) [10,
55] and one study reporting an MD of 5.30 (95% CI
4.11-6.49) [90]. Two studies [33, 64] investigated
the effect of TCT on functional abilities in people
with mild and moderate dementia, reporting no dif-
ferences between groups in ADL scores.

Caregivers

Four out of the 30 studies on CS investigated the
effects of this intervention on caregiver-related out-
comes [3, 10, 11, 71]. One study [10] reported a
significant difference between groups in caregiver
burden measured with the Zarit Burden Inven-
tory (ZBI) [101], with a significant decrease in
ZBI scores in the intervention group (MD=3.78,
p=0.001) compared to a significant increase in ZBI
scores in the control group (MD=2.06, p=0.002).
However, three studies [3, 11, 71] reported no dif-
ferences between groups in anxiety, depression,
burden, and general health measured using different
questionnaires.

Only one study [4] investigated the effect of CT
on caregiver-related outcomes and reported no dif-
ferences between groups in ZBI scores at 3- and
24-month post-intervention.

Five out of the six studies on CR evaluated inves-
tigated its effects on different caregiver outcomes [4,
13] [25, 26, 28]). Overall, the studies suggested a pos-
itive effect of CR. One study [4] reported an improve-
ment at 3 months in the intervention group compared
to usual care in caregivers’ burden measured with
ZBI (p=0.01). This result remained significant at 24
months post-intervention (p=0.05). One study [26]
reported an improvement in the intervention group
in social relationships measured with the social rela-
tionship subscale of the World Health Organisation
Quality of Life Instrument—brief version (WHO-
QOL-BREF, Whoqol Group, [44]) at 8 weeks and 3
months, respectively.
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Discussion

This review analyzed available evidence on the effec-
tiveness of cognitive stimulation (CS), cognitive
training (CT), and cognitive rehabilitation (CR) on
cognitive function, activities of daily living, and qual-
ity of life in people living with dementia (PLwD) and
their effect on caregivers’ burden and mental health.
The effectiveness of COTs has been already investi-
gated through systematic reviews and meta-analyses
[1, 94, 97]. However, to our knowledge, this is the
first study evaluating the effectiveness of CS, CT,
and CR taking into account the modality (individual
or group session), system for delivering the exercises,
and form of the intervention.

Results suggested that CS appears to be an over-
all effective and cost-effective intervention, with
improvements observed in people at any stage of
dementia and in all considered outcomes, and the
high quality of the involved studies further supports
this evidence.

When considering cost-effectiveness, data were
insufficient to support any clear indications of the
sustainability of these interventions. As reported in
previous studies specifically focusing on the impact
of these interventions on the use of resources, further
health economic data are needed (Livingstone et al.,
[63], [34]). Moreover, as reported in the analyses per-
formed by the Italian guideline (ISS, [50]), the spe-
cific costs can widely vary depending on the context
where the intervention is meant to be implemented.
Therefore, considering the relevance and overall
effectiveness of these interventions in the manage-
ment of PLwD and their having the stronger evidence
of cost-effectiveness [34], cost analyses account-
ing for the specific context where each intervention
is meant to be implemented (e.g., Health technol-
ogy assessments) could support decision makers in
assessing the financial impact of implementing health
services or interventions.

When considering the clinical effectiveness of
these interventions, both individual and group ses-
sions of CS were reported to be effective in improv-
ing global cognitive functions. Specifically, individ-
ual CS was reported to improve cognitive functions
in people with mild-to-moderate dementia, while
group CS was reported as effective in people with
mild, mild-to-moderate, and moderate dementia.
However, these results were limited by a moderate
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to high heterogeneity. This may be due to differences
in the size and characteristics of the considered sam-
ples, which may cause differences in the response to
the intervention. This heterogeneity affects the gen-
eralizability of results. Furthermore, group CS was
reported to improve QoL in people with moderate
dementia, and this result could be explained by the
social component of CS. Moreover, research explored
which factors could enhance the effectiveness of this
intervention [94]. Three elements were proposed
as potentially being the main key factors when inte-
grated into these interventions: cognitive exercises
with a broad spectrum, social interaction, and sup-
port, with all of them being based on a person-cen-
tered approach safeguarding and ensuring the dignity
of people with dementia [93]. Recent qualitative stud-
ies highlighted the importance of these elements in
both group and individual CS [40, 72].

When considering CT, both individual and group
interventions were reported to improve global cogni-
tive functions in people with mild dementia. These
results are strongly consistent with the intrinsic nature
of this type of intervention. CT was reported to be
more effective in people with mild dementia than in
people with severe dementia. This could be due to CT
being based on more cognitively demanding activities
compared to less standardized and more ecologically
(namely, closer to everyday tasks) focused task-based
interventions like CS. Another possible reason could
be the difficulty in applying domain-specific and
standardized learning to daily tasks and non-domain-
specific assessments, especially in advanced dementia
stages [77]. As suggested by Owen et al. [75], while
improvements may be observed on tasks trained with
cognitive training, transfer is seldom observed, and if
it does occur, it typically involves tasks related to the
same trained cognitive function [75]. However, the
certainty of the evidence for CT was lower compared
to evidence on CS and limited by high heterogene-
ity, which could be due to differences in the charac-
teristics and type, length, and intensity of the inter-
ventions, and this should be taken into account when
considering results from these studies.

Finally, CR was found to be effective only on func-
tional abilities. This is consistent with the purpose of
CR, that is, to preserve or improve functioning in eve-
ryday life [13],NG97, [69]). However, the included
studies did not consistently report an impact of CR on
functional abilities, and results from the meta-analysis
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highlighted a high heterogeneity. This heterogeneity
may be due to the different sensitivity of the assess-
ment tools used across studies [13], to differences in
the size and characteristics of the enrolled sample, as
for the other interventions, and to differences in the
implementation of the intervention in terms of activ-
ity, length, and intensity. Moreover, included stud-
ies only enrolled people with mild dementia. This
research focus can be considered reasonable, as CR
interventions require specific cognitive functions
(e.g., memory, planning, and abstraction ability) to be
preserved to be effectively implemented and applied
in daily life [13]. Further limitations were the smaller
number of available studies and the low frequency
and intensity with which intervention was carried out.
The quality assessment of the studies mostly showed
a moderate risk of bias.

A common limitation to all three types of interven-
tions was the variability in the length and intensity of
treatments, with studies often implementing short-
term interventions with very low intensity. This may
potentially explain both the heterogeneity observed
within each type of intervention and the lack of effi-
cacy reported by some trials. Notably, intensity and
extensiveness seem to be key elements for the effec-
tiveness of cognitive interventions, providing more
resilience to neuropathology and increasing cognitive
and brain reserve [62]. One further issue was related
to the broader scope of the interventions consid-
ered. As underlined by both the NG97 (NG97, [69])
and the Italian guideline (ISS, [50]), despite litera-
ture homogeneously reporting the basic principles
of each intervention, included studies showed con-
siderable variability in how the interventions were
performed. Specifically, some studies implemented
different interventions combining or supplementing
them with other non-pharmacological interventions.
Some studies on CS, for example, implemented CST
protocol, while others included different CSPs that
were not based on a specific protocol. Results showed
that group CST was effective in enhancing cognitive
abilities, especially in people with mild-to-moderate
and moderate dementia. Individual CST, although
applied in fewer studies, also appeared to have a posi-
tive effect in people with mild-to-moderate dementia.
Some of the studies on both group and individual CS
adopted a ROT protocol in mild dementia, reporting
efficacy on cognitive abilities for both group and indi-
vidual intervention. This intervention plays a crucial

role as it is one of the first COTs investigated in peo-
ple with dementia and because its core principles are
incorporated in CST and many interventions that are
part of CSPs [18, 86, 87]. A lower heterogeneity in
CR interventions was observed, which could be also
due to the lower number of included studies. How-
ever, the structure of this intervention itself allows for
heterogeneity, as it needs to be highly personalized.
CR interventions are reported to be more effective the
more they are personalized and targeted to goals rel-
evant to the person [13]. Studies on CT, on the other
hand, reported a high variability in how the interven-
tion was implemented. The targeted functions varied
considerably across studies. In recent years, partly
due to the introduction of CCT, the importance of
personalizing the intervention has been increasingly
emphasized [6], which is easier to pursue in clinical
practice than in research. The included studies were
widely heterogeneous in terms of length and intensity
of interventions and in terms of which cognitive func-
tions were specifically trained. Evidence suggested
that CT seems to be effective both in its traditional
(TCT) form and in its computerized (CCT) form.
This is particularly relevant for those situations where
face-to-face therapy is not feasible for all PLwD.
Offering the opportunity to tailor and personalize the
intervention, especially through CCT, could allow to
maximize its potential benefits. Several different fac-
tors, such as the underlying cause of dementia, indi-
vidual characteristics (e.g. cognitive reserve), and
sociodemographic characteristics (e.g., educational
level, cultural factors) can contribute to the variability
in the response to treatment. The potential influence
of cognitive resources on treatment response is a still
widely debated issue. According to the magnifica-
tion view, individual differences in gains from cogni-
tive training could be due to baseline differences in
cognitive resources [67]. This would mean that group
differences should be magnified after treatment,
gains should be positively correlated with baseline
performance, and interindividual differences should
be higher after treatment compared to baseline. In
contrast, according to the compensation view, peo-
ple who already have good assets have a lower prob-
ability of showing improvement after treatment as
they are already functioning at an optimal level [67].
On this basis, this view assumes that gains should
be negatively correlated with baseline performance
and that interindividual differences should be lower
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after treatment [67]. Results from the meta-analysis
on CT interventions seem to be consistent with the
first hypothesis. That is even more plausible when
considering the magnification hypothesis along with
the concepts of cerebral and cognitive reserve. These
two types of reserve allow to compensate for deficits
due to neurocognitive disorders by providing a buffer
at the biological and alternative cognitive strategies
level. This suggests that people in earlier stages of
dementia could benefit more from this intervention
as they have more residual cerebral and cognitive
resources. CT may therefore be less effective in peo-
ple with more severe dementia due to the progression
of neurodegeneration. Accordingly, the Italian guide-
line reported that CT is effective in people with MCI
in a broader way compared to people with dementia.
However, to our knowledge, few studies investigated
the correlation between cerebral and cognitive reserve
and the efficacy of COTs in people with dementia.
However, cognitive reserve and therefore the effec-
tiveness of COTs are linked to several more complex
factors involving lifestyle, cultural factors, and overall
physical and emotional well-being [24]. Lifestyle hab-
its, including physical exercise, diet, sleep patterns,
alcohol consumption, smoking, and use of medica-
tions for previous or current medical conditions, have
been reported to have an impact on the general health
status and cognitive performances, thus potentially
affecting the overall dimension of the effect of COTs.
However, none of the studies included in this system-
atic review and meta-analysis specifically investigated
the role of these aspects in relation to the outcomes.
Moreover, cultural factors can limit the access and
effectiveness of COTs. Culturally adapting COTs that
have been proven to be effective and maintaining their
core components can make them acceptable and fea-
sible in a wider population, reducing inequalities in
accessing these interventions [51]. The effectiveness
of COTs also appears to be deeply interconnected
with the unique impact of dementia in the whole life
of every single person,therefore, these interventions
should also consider and integrate strategies to tar-
get the impact of the disease on the person’s sense of
self, their motivation, and potential problems affect-
ing their ability to adhere to and accept this type of
engaging interventions [24]. The overall respect for
PLwD when considering their participation in inter-
ventions and the adequate assessment of their abil-
ity to consent to participation and comprehend the
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information they are provided are also part of the
main ethical requirements for experimental studies
on PLwD [22, 43]. Involving PLwD in trials, in fact,
raises unique specific ethical challenges that should
be adequately managed to avoid exploiting PLwD
while at the same time ensuring their representative-
ness in research studies. Accurately identifying and
discussing these ethical challenges and raising aware-
ness of the complexity of addressing ethical issues
in trials on PLwD could help increase the quality of
research and therefore the quality of care [43].

A further limitation of analyzed evidence was the
heterogeneity in the characteristics of the considered
intervention, including the type, length, and intensity.
This is also due to the need to tailor and personalize
interventions to the individual needs and goals. The
need to personalize interventions leads to specifici-
ties that hinder the cumulative analysis of evidence.
However, tailoring interventions based on the goals,
expectations, and need of PLwD and their caregiv-
ers is essential to effectively manage their care. The
whole process of personalizing interventions should
be based on a thorough analysis of the main factors
that motivate each person. Discussing personaliza-
tion without considering this phase risks leading to
interventions where the goal is merely to complete
each planned task. Personalized activities based on
elements that are significant and thus motivating for
the person can significantly increase the perceived
experiential quality. This type of experience aims at
integrating impaired and non-impaired functions and
abilities within the human system and stimulating and
reactivating problem-solving skills in specific situa-
tions and moments. The goals achieved through exer-
cises and tasks that are not based on more complex
personalized activities risk being only partially use-
ful and not maintained in the long term as the person
may be unable to transfer them in their daily life. The
adoption of personalized and meaningful activities,
adjusting their intensity and difficulty, should there-
fore be encouraged within scientific studies based on
an interdisciplinary perspective.

Thoroughly exploring these features could have
significant implications in understanding the mecha-
nisms underlying the efficacy of COTs in people with
dementia, allowing to optimize the interventions and
improve their effectiveness.

Dementia is also considered a “social disease” as it
affects both people themselves and the social network
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in which the PLwD is embedded. Therefore, the role
of this network, and especially caregivers, becomes
crucial in every stage of the disease. The progressive
loss of functioning and the potential onset of behavio-
ral and psychological symptoms of dementia (BPSD)
can increase the burden on caregivers. Caregivers’
burden refers to the physical, psychological, social,
emotional, and economic strain experienced by car-
egivers of people with a chronic illness [80]. Indeed,
a survey conducted by Censis and the Italian Alzhei-
mer’s Disease Association in 2016 found that caregiv-
ers of PLwD often experience fatigue and depres-
sion, which can lead them to start taking medications
due to the impact that caregiving has on their health,
with variable percentages depending on the reported
symptomatology (e.g., depression, anxiety, sleep dis-
orders) [21]. The Italian guideline reported that the
combination of psychoeducational and skill training
interventions and cognitive-behavioral therapy can
be effective in caregivers and PLwD. Despite COTs
not being designed to reduce caregiver burden, we
explored whether these interventions can indirectly
improve caregiver’s well-being. Only four studies on
CS investigated this outcome, reporting no significant
results. Studies on CR studies reported a potentially
positive effect of the type of interventions on caregiv-
ers’ burden. This can be expected as CR intervention
aims are set along with the PLwD and often with their
caregivers, who are also involved in the management
of the intervention. As mentioned, the purpose of CR
is to improve or maintain functioning and independ-
ence in daily living. Considering how these interven-
tions were reported to be effective in improving func-
tional abilities in PLwD and how involving caregivers
in delivering the intervention is often considered as
a part of the intervention process, these two factors
can be considered as contributing to the observed
improvement in caregivers’ well-being.

Future directions

Further studies should be carried out adopting a
more rigorous methodology (e.g., randomization
strategies) to investigate the effectiveness of COTs,
especially CT and CR interventions, and attempt-
ing to address the existing heterogeneity, including
standardizing interventions, and reporting detailed
data on treatment protocols and on the frequency

and intensity of interventions. Few RCTs were
available investigating the effectiveness of CR in
PLwD. Further studies should be carried out inves-
tigating this type of treatment but increasing its
frequency, as it is currently not extensively applied
(leaving much of its implementation to be carried
out by family members thus in an unsupervised
manner). Several studies investigated the effective-
ness of CT in PLwD. However, their quality was
moderate, the frequency and length of interventions
were extremely variable, and the ecological valid-
ity of the intervention was low. Therefore, future
research should focus on reducing risks of bias,
implementing CT in a more intensive and extensive
form, and including more ecological tasks to facili-
tate the generalization of its effects.

As mentioned, exploring the potential association
between cognitive and cerebral reserve and the effec-
tiveness of COTs, especially CT intervention, could
be extremely useful both in clinical practice and to
increase knowledge on the mechanisms underlying
the effect of these interventions. Exploring the poten-
tial role of lifestyle factors and the active involve-
ment of caregivers in delivering interventions could
also help design more personalized interventions
targeted to the goals and needs of both PLwD and
their caregivers. Future research should also explore
the impact of these interventions on the well-being
of caregivers, who play a crucial role throughout the
course of the disease and could often experience sig-
nificant health consequences from caregiving.
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