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Abstract

Objective: A systemized approach to subjective cognitive complaints (SCCs) in

elderly people is needed owing to the high prevalence of such complaints and their

impact on the psychosocial well‐being of those affected. The aim of this study was

to carry out a systematic review of the characteristics and effectiveness of inter-

vention programmes that use a neuropsychological approach to target SCCs in

cognitively unimpaired older people and that are tested in randomized controlled

trials.

Methods: The search included a time‐unlimited query of Scopus, PsycInfo and

Medline, yielding 215 articles, of which only 7 met the inclusion/exclusion criteria.

Results: The number of intervention programmes was very limited (11 in-

terventions), but diverse, with cognitive stimulation, physical exercise, psycho-

education and cognitive restructuring all used to address SCCs.

Conclusions: Interventions including only cognitive stimulation were not effective in

reducing SCCs, but interventions including cognitive stimulation and psycho-

education, physical exercise, and group sessions and discussions reinforced by the

therapist were effective.
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Key points

� Cognitive failures could affect negatively on the emotional and psychosocial well‐being.

� Cognitive training in combination with psychoeducation and psychical exercise showed the

strongest evidence in improving subjective and objective cognitive functioning.

� Initial guidelines for designing successful interventions to target SCCs in cognitively un-

impaired older people are provided.

� The review has implications for promotion of healthy cognitive aging.
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1 | INTRODUCTION

Cognitive failure, particularly regarding memory, is one of the major

concerns of older people. The subjective experience and manifesta-

tion of this failure take the form of complaints, one of the main

reasons why older people consult their general practitioners.1 The

presence of cognitive complaints is considered one of the first

symptoms of cognitive impairment2 and is a necessary criterion for

the diagnosis of Mild Cognitive Impairment3 or the Neurocognitive

Disorders included in the DSM‐54 Although cognitive complaints are

not always associated with these clinical conditions5,6 and have been

suggested to form part of the normal aging process,7 recent research

suggests that the presence of cognitive complaints is associated with

psychosocial risk factors8 such as symptoms of depression7 and

anxiety.9 Furthermore, cognitive complaints may affect the daily

occupational and social sphere10 and become an important secondary

stress factor. This stress may increase the perception of memory

lapses in older people, which in turn may increase the level of strain

and further perceived lapses, resulting in a vicious cycle of stress.11,12

These data support the relevance of addressing them to lessen their

impact.

The term Subjective Cognitive Complaints (SCCs) has been

coined to refer to self‐reported or third party‐reported cognitive

disturbances, in the absence of objective cognitive impairment and

underlying pathological conditions.13 The information provided by a

third party generally concerns the perception of a problem and is not

strictly subjective, although it is likely to be influenced by the in-

dividual's complaining behavior.14

Pharmacological interventions have shown effectiveness to

improve cognitive function in patients with objective cognitive

impairment,15‐17 but not to reduce SCCs in healthy older adults.18

Anyway, even if pharmacological treatment were effective to reduce

them, due to its potential side effects, non‐pharmacological in-

terventions should be provided as the first choice for healthy in-

dividuals with SCCs. Non‐pharmacological intervention programmes

based on cognitive training19‐21 or moderate aerobic exercise22

have been implemented in order to address cognitive complaints

and the associated distress. However, the effectiveness of such

programmes is not clear, as neither memory training or cognitive

stimulation appear to reduce cognitive complaints, with other stra-

tegies such as psychoeducation or cognitive restructuring being

more effective.11,13

We are aware of the existence of previous systematic reviews

that have analyzed the effectiveness of non‐pharmacological in-

terventions to reduce SCCs.11,13,18 However, the present systematic

review adds to the previous literature by posing a broader research

question that also includes analyzing the main characteristics of the

components of the interventions. Moreover, it differs from previous

reviews in research methodology, regards to the keywords, focusing

on both SCCs and related psychosocial factors. It also distinguish

regard to the inclusion criteria, considering only those studies that

include a group of people over 60 years of age with SCCs and that

use measures of subjective cognitive functioning. Therefore, the

present systematic literature review aimed to clarify the state of

knowledge on neuropsychological interventions aimed at SCCs in

cognitively unimpaired older people, by (a) determining the charac-

teristics of neuropsychological intervention programmes aimed at

managing SCCs and that are tested in randomized controlled trials.

Neuropsychological intervention is defined as that including not only

a cognitive approach but also a functional and psychosocial approach,

and (b) summarizing the results of these interventions in terms of

their impact on subjective cognitive functioning and/or objective

performance.

2 | METHOD

2.1 | PICOD framework

Research questions were raised using the PICOD framework, where

P (Participants/Population) represents cognitively unimpaired older

people with subjective cognitive complaints (SCCs); I (Interven-

tion) = neuropsychological interventions were defined as cognitive

stimulation, psychoeducation, cognitive restructuring and physical

exercise; C (Comparison) = any control group (i.e. social participa-

tion); O (Outcome) = improving subjective and objective cognitive

functioning impact; D (design) = randomized controlled trials studies.

2.2 | Search strategy

The systematic review was conducted according to the recommen-

dations of the PRISMA 2020 declaration (Preferred Reporting Items for

Systematic Review and Meta‐analyses statement).23

The search strategy included querying the Scopus, PsycInfo and

Medline databases, without any time limit, including studies pub-

lished up to September 2021. The following keywords were used:

(subjective cognitive complaints OR cognitive complaints) AND

(approach OR training OR intervention OR treatment OR therapy)

AND (non‐pharmacological intervention OR cognitive intervention

OR neuropsychological intervention) AND (anxiety OR depression

OR perceived OR self‐report OR self‐efficacy OR confidence OR

complainer OR subjective OR belief OR beliefs). The title was

screened first, followed by abstracts and full article texts. References

were selected using RefWorks, and duplicates were removed using

the same software.

2.3 | Study selection

One researcher (L.P‐B) examined titles, abstracts and full‐text arti-

cles independently. The contribution of the second author (D.R‐S.)

was requested when necessary. Results of the selection process are

shown in Figure 1. The inclusion criteria were as follows: (a) studies

with a group of people older than 60 years with SCCs; (b) randomized

controlled trials; (c) studies including measurement of SCCs (i.e.
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answer/questionnaire); (d) studies evaluating the efficacy of non‐
pharmacological interventions in SCCs; (e) articles published in

peer‐reviewed journals; (f) articles published in Spanish and English

languages. Exclusion criteria were as follows: (a) studies with phar-

macological interventions and/or any type of intervention not

defined as neuropsychological in character; (b) studies exclusively

investigating people with cognitive impairment (i.e. MCI, dementia),

severe neuropsychiatric disorder or traumatic brain injury; (c) studies

with healthy older people without SCCs but who wish to improve

their cognitive performance; (d) non‐randomized controlled trials;

and (e) theoretical review.

2.4 | Data extraction

A standardized Excel spreadsheet was compiled for each of the

studies related to: study information (i.e. first author, year), the

characteristics of the sample (i.e. size of sample, sex, age and years of

schooling), experimental design (i.e. number of experimental groups),

interventions (i.e. format, duration, type of programme and number

of sessions), the measures of objective and subjective cognitive

functioning (i.e. questionnaire/answer) used and the main results

were examined.

2.5 | Quality and risk‐of‐bias assessment

Review quality was assessed using the quality assessment tool for A

Measurement Tool to Assess Systematic Reviews (AMSTAR).24 The

tool includes 11 criteria on which quality is determined. The instru-

ment considers 5 critical domains: description of the systematic re-

view protocol, adequate literature search, justification of included

and excluded studies, risk of bias of individual studies and application

of appropriate meta‐analytical methods.24 The criteria were rated as

either “yes”, “no”, “I can't answer” and “not applicable”. The level of

the quality was deemed to be high where it had a score greater or

equal to 9. Regarding risk‐of‐bias assessment, the revised Cochrane

risk‐of‐bias tool for randomized trials (RoB 2) was applied.25 The tool

rated 5 key domains related to the following: the randomization

process, the allocation and adherence of the intervention, the mea-

sures used and the outcome. The criteria were rated as either “yes”,

“no”, “not applicable”. Risk‐of‐bias judgment is determined as “low

F I GUR E 1 Flow diagram of the systematic
review study selection process
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risk”, “under/moderate risk” and “high risk”. This process was con-

ducted independently by one author (L.P‐B.), who requested the

input of the second author (D.R‐S) when in doubts.

3 | RESULTS

The literature search identified 204 articles after removal of dupli-

cate citations with the RefWorks application. After the title and ab-

stract were examined, 183 articles were excluded and the texts of

the remaining 21 articles were read in full, in order to decide on

eligibility according to inclusion and exclusion criteria. The main

reasons for exclusion were as follows: interventions not defined as

neuropsychological in nature; studies that exclusively investigated

groups of individuals with cognitive impairment, severe neuropsy-

chiatric disorder or traumatic brain injury; and non‐randomized

controlled trials. Finally, 7 studies were included for systematic re-

view about neuropsychological intervention programmes addressing

SCCs in cognitively unimpaired older people. The PRISMA flow dia-

gram is shown in Figure 1.

The main features of the studies included in the review are

summarized in Table 1. Their presentation below have been orga-

nized into two main sections: one related to the general character-

istics of the studies and the other to the main results of the

neuropsychological approach to SCCs.

3.1 | General characteristics of the studies included

The sample size of the studies included in the review ranged from 40

to a maximum of 223 participants. The mean age of the participants

was 64.33 years (SD = 7.24) in the experimental group and

69.92 years (SD = 11.85) in the control group. Two studies (28%)

were conducted in North America,26,27 two (28%) in Asia,19,20 two

(28%) in Europe,10,28 and one (16%) in South America.21 The majority

of studies recruited participants from the community, except for

three studies that recruited them in long‐term care centers.19‐21 In

relation to educational level, the mean number of years of schooling

was 12.3 (SD = 4.33) in the experimental group and 11.42 (SD = 5.1)

in the control group, although one study provided data according to

educational level, for both the experimental group (no educa-

tion = 5.4%; primary = 75.7%; secondary = 18.9%) and the control

group (no education = 12.5%; primary = 64.3%; secondary = 23.2%).

In the 7 studies reviewed, 11 different interventions were identi-

fied as having been carried out. Most of the interventions had a group

format,10,19,20,21,26,27,28 with the number of participants in the group

ranging from a minimum of 310 to a maximum of 25.27 The in-

terventions had an individual format in only two cases.21,28 The dura-

tion of the programmes was not very uniform, ranging from 4 weeks28

to 24 weeks27 and only two studies included follow‐ups, after 610 or

9 months.20

The number of sessions in the programmes ranged from a min-

imum of 710 to a maximum of 62.27 The duration of the sessions

varied between 1 h10,26,27 and 1 h 30 min.20,21,28 In addition, the

number of sessions per week ranged from 110,20 to 4.21

Regarding the type of programmes or strategies used in the

intervention, 4 categories were identified. The first category includes

those interventions referring to specific cognitive training.19‐21 The

second category includes those studies in which the interventions

combine cognitive training and physical activity.26,27 The third cate-

gory includes interventions focusing on psychoeducation and health

promotion.19,27 Finally, the fourth category combines cognitive

training with cognitive restructuring and pschoeducation.10

Analysis of the strategies used shows that cognitive training aims

to optimize and maintain the overall cognitive state through tasks that

involve training in strategies and skills. The strategies are mainly aimed

at episodic memory training,10,19,20,21,26,27 but also consider visuo-

spatial ability,27 reasoning,20 processing speed,19,26 attention10,20,21,26

and executive function.21,26 The cognitive Mind‐Motor training used in

one study27 specifically focuses on improving visuospatial episodic

memory, based on an activity that depends on the number of steps and

the order and direction of the feet. Interventions focusing on physical

activity always include aerobic exercises26,27 and the sessions end with

breathing and relaxation exercises, except for one that only included

stretching and toning exercises.26 Finally, psychoeducational inter-

vention strategies and cognitive restructuring strategies both aim to

(a) raise awareness about the cognitive and functional aging process,

contextual factors, compensatory strategies and behavior,10,28 (b)

change beliefs and attitudes related to memory and establish personal

expectations about memory, (c) educate participants in affective‐
emotional health and inform them about neurodegenerative diseases

typical of aging and the associated problems10,19,28 and (d) educate the

participants in physical and social health.14

The following methods were used to implement the in-

terventions: digital cognitive training programmes21,26; a grid carpet

(2.5 � 1 m) for Mind‐Motor training27; and lecture sessions with

PowerPoint presentations, in cognitive training workshops19,20 and

psycho‐educational interventions.10,19,28

Finally, in relation to the cognitive measures used, for subjective

assessment, a general question related to memory “Do you feel that your

memory or thinking skills have worsened?26,27 or the application of

different questionnaires on forgetfulness10,19,20,21,28 have been used.

In order to assess objective performance in relation to global cognitive

status, most studies used the MMSE screening test19‐21,27,28 or the

MoCA.10,27 For assessment of specific cognitive domains, different

neuropsychological tests, such as the Trail Making Test10,21,26 and the

Wechsler memory and attention subscales,21 have been used.

3.2 | Main results of the neuropsychological
approach to cognitive complaints

In general, the results regarding neuropsychological intervention in

SCCs indicate an improvement in cognitive functioning at the sub-

jective level10,19,20,21,28 and also in objective performance,19‐21,26,27

although the improvement is not always significant.
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3.2.1 | Cognitive training (4 interventions)

The results of the three studies using interventions based on cognitive

training showed the following: (a) only one intervention significantly

reduced self‐reported memory complaints19; (b) three interventions

improved performance in the specific cognitive domains trained, that

is, memory,19,20 visuospatial ability,19 conceptualization,20 attention,

executive function/mental inhibition/flexibility and orientation (Inte-

grated Programme of Psychostimulation)21; (c) only the Integrated

Psychostimulation Program21 significantly improved global objective

cognitive performance; and finally, (d) two interventions improved

SCCs although not significantly: the Integrated Programme of Psy-

chostimulation21 and cognitive training intervention.20

3.2.2 | Cognitive training and psychical exercise (3
interventions)

Regarding interventions based on the combination of cognitive

training and physical exercise used in two studies, they have shown:

(a) significant improvement in global cognitive status when combined

games to improve speed‐accuracy, visual and auditory processing and

aerobic exercises were used26; (b) significant improvement in visuo-

spatial working memory when combined multimodal exercise and

Mind‐Motor Training were used27; (c) improvement in different

cognitive domains (memory, executive function/mental inhibition/

flexibility, divided and selective attention) with cognitive training

using a computer program, although the improvement was only sig-

nificant for attention26; (d) aerobic exercise alone did not lead to

cognitive improvement, either objectively or subjectively.26

3.2.3 | Psychoeducation and health promotion (2
interventions)

The results of the two studies using interventions based on psycho-

education have shown improvement in subjective and objective

cognitive functioning.19,28 In particular, they have shown that: (a) the

promotion of emotional, physical and social health in older people

with SCCs improved subjective well‐being and objective cognitive

performance, but did not lead to a significant reduction in SCCs19; (b)

a significant improvement in the subjective cognitive reducing

negative emotions towards cognitive functioning,28 but not in

objective cognitive functioning.

3.2.4 | Psychoeducation, cognitive restructuring and
cognitive training (1 intervention)

The intervention based on a combination of psychoeducation, cogni-

tive restructuring and training in mnemonic strategies, improved the

subjective perception of cognitive functioning and decreased SCCs,

although the changes were not statistically significant.10T
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3.3 | Methodological quality of the included studies

The quality was deemed to be high (9 out of a maximum of 11 points,

corresponding to 81.81% positive responses). Five studies had a

moderate/under risk of bias (71.42%); only one study had a low level

of risk (14.2%), and one was high risk (14.2%). All studies specified

the eligibility criteria and used randomization. The failures were

mainly related to the absence of single and/or double‐blinding of

participants or professionals (performance bias),10,19,20,27 and to the

validity of the subjective variables28 and the incomplete outcome

date (attrition bias)10,19,20,21,27,28

4 | DISCUSSION

The results of the present review study show that the number of

intervention programmes that use a neuropsychological approach, in

randomized controlled trials, aimed at the management of SCCs in

cognitively unimpaired older people is very limited. Moreover, scien-

tific evidence shows that studies carried out to assess intervention

programmes use different designs, technical perspectives and strate-

gies. In this regard, the following types of programmes or interventions

aimed at addressing SCCs have been identified: specific cognitive

training alone or combined with physical exercise, and psycho-

education and/or cognitive restructuring, alone or combined with

cognitive training.

The most commonly used type of intervention is cognitive

training.19‐21 Programmes based on cognitive training, mainly mem-

ory, attention and executive function/mental inhibition/flexibility, are

generally organized in group sessions of 90 min each, at least once a

week, and with an average duration of 10 weeks. These intervention

programmes include the ACTIVE programme, which generated a

significant improvement in cognitive state, both subjectively and

objectively, of people with SCCs.19 The aims of this program and also

the Integrated Psychostimulation Program21 are to (a) improve

objective performance (specifically memory, attention and executive

function), (b) generalize the use of external and internal memory

strategies and, (c) encourage social participation through discussion

and feedback from the professionals involved. However, unlike the

ACTIVE programme, the Integrated Psychostimulation Program did

not produce any significant improvement in the subjective well‐being

of people with SCCs, although it did reduce the associated symptoms

of anxiety. The difference in the results of the two programmes may

be related to differences in their format, which is group‐based in the

case of the ACTIVE programme. This consistent with previous evi-

dence on the personal, relational and emotional benefits of group‐
based interventions.29‐31 In this regard, Yin and colleagues

confirmed that the combination of group counseling and memory

training would improve emotional well‐being and learning memory

performance in older adults with SCCs who reported depressive or

anxious symptoms.32 Furthermore, although specific cognitive

training by itself, without reflection or group discussion, leads to

improvements in objective cognitive functioning, it does not do so at

the subjective level.21 In this regard, Oh and colleagues showed that

memory training in an individual format, through a smartphone

application (the Smartphone‐based brain Anti‐aging and memory

Reinforcement Training, SMART), improved cognitive performance

but not reduce the feeling of subjective failure33

Intervention programmes combining cognitive training and phys-

ical activity have also been used to address cognitive complaints,

although only in two cases,26,27 and with programmes that are orga-

nizeddifferently. Inone case, the programme is carried out in individual

sessions for cognitive activity and group sessions for physical activity

(with amaximum of 12participants), with one hour for each activity, for

3 days a week, for 12 weeks.26 In the other case, the physical exercise

and Mind‐Motor training programme is carried out in group sessions

(maximum 25 participants), each of 60 min (cognitive activity = 15 min;

physical activity = 45 min), 3 times a week, for 24 weeks.27 In both

cases, the intervention improved objective cognitive performance, but

did not reduce SCCs. The improvement in objective performance

seems to be independent of the time dedicated in the sessions to each

of the programme components. Thus, the Mind‐Motor27 intervention

programme, which dedicates 45 min to physical activity and 15 min to

cognitive training, produced the same improvement in objective

cognitive performance as the intervention that specifically dedicates

1 hour to each activity.26 The fact that the improvement at the

objective level appears to be independent of the time dedicated to each

component may be related to other characteristics of the interventions

such as their duration, which is 24 weeks in one study27 and only

12 weeks in the other.26 This finding is consistent with data suggesting

that to be effective, interventions should last at least 6 months.34

Moreover, aerobic exercise by itself, without cognitive training, did not

yield any improvement in global cognitive status, unlike cognitive

training alone.26 Consistent with this finding, research by Kamegaya

and colleagues showed that the practice of aerobic physical exercise

alone improved some aspects of cognitive function, although not

significantly, even if maintained for 12 weeks.35

Regarding the two programmes that include interventions based

on psychoeducation, this is aimed at working both on the under-

standing of complaints as part of normal aging and on training and

information on their influence on daily life.19,28 Thus, three funda-

mental aspects are addressed in these programmes: information on the

normal cognitive and functional aging process; education in affective‐
emotional health; and information on the different neurodegenerative

diseases typical of old age. However, the impact of both programmes

on cognitive status differed, both subjectively and objectively. Only the

intervention carried out in one study28 produced a significant

improvement in subjective well‐being by reducing negative emotional

reactions to cognitive functioning, although it did not improve objec-

tive cognitive performance. This finding align with those from previous

studies on SCCs exploring the role of group psychoeducation in psy-

chological well‐being.13,14 This difference in the impact of the two

programmes on subjective cognitive state may be related to differ-

ences in their characteristics. Thus, apart from differences in the

number and duration of sessions, only women were included in one of

them,28 which may bias the generalization of the results. In addition to

these differences, the programmes use different types of psycho-

educational intervention strategies. Importantly, one programme28
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encouraged maximum social participation through debate and

comment on doubts about the session in discussion groups and

encouraged participants to keep a diary to consolidate what has been

learned, unlike the other programme.19

Finally, regarding the intervention that includes cognitive

training, cognitive restructuring and psychoeducation, only one

study10 combined the three techniques in a programme carried out in

group sessions, each of 60 min, with a maximum of five people per

group, once a week, for 7 weeks. This intervention, which emphasized

training and information on aging and cognitive complaints, gener-

ated a non‐statistically significant improvement in the subjective

perception of cognitive status and complaints, both by enhancing

personal goals regarding memory and by changing erroneous beliefs

about cognitive and functional aging. In addition, the programme

generated an improvement in objective cognitive functioning by

succeeding in getting participants to generalize the use of internal

memory strategies, although not the use of external strategies.10

In conclusion, the review of the literature on non‐pharmacological

interventions with a neuropsychological approach aimed at SCCs in the

elderly highlights two interventions that have a significant positive

impact on subjective cognitive functioning. One is the ACTIVE cogni-

tive training programme proposed by Cohen‐Mansfield and col-

leagues19 and the other is the psychoeducational intervention tested

by Hoogenhout and colleagues.28 Regarding their characteristics, the

ACTIVE programme combines training specific cognitive areas and

participation in group discussions. By contrast, the intervention by

Hoogenhout and colleagues28 in addition to providing psycho-

education on cognitive and functional aging, favored group participa-

tion and cognitive reinforcement by keeping a diary. Both programmes

probably owe their efficacy at the subjective level to the organization

of group sessions for a minimum of 4 weeks and to the fact that they

enhanced the social intervention of the participants. These data pro-

vide initial guidelines for designing successful interventions targeting

SCCs in cognitively unimpaired older people, thereby improving the

current health policy for the elderly. To our knowledge no specific

programmes are usually offered to older adults without objective

impairment but do have cognitive complaints, rather interventions

aimed at training cognitive abilities, such as cognitive stimulation or

memory training programmes.

Finally, it should be pointed out that all intervention programmes

based on psychoeducation and/or cognitive restructuring reduced,

although not significantly, self‐reported cognitive complaints,

improving the personal and social well‐being of the elderly partici-

pants. On the other hand, specific or combined cognitive training

programmes (e.g. with physical exercise, psychoeducation or cogni-

tive restructuring) improved objective cognitive performance both

globally and in the areas specifically trained.26,27

4.1 | Limitations

Although this systematic review provides guidelines for the neu-

ropsychological approach to SCCs in cognitively unimpaired older

people, these should be applied by considering the review findings.

First, the analysis of SCCs is a recent line of research, and very

few studies have been conducted to date. Moreover, we were

unable to carry out a meta‐analysis because the studies included

were heterogeneous in terms of methodology (e.g. therapeutic

approaches, cognitive domains, diversity in measurement in-

struments). On the other hand, most studies have used small

samples.10,20,21,28 Furthermore, only two studies included long‐
term follow‐up of the impact of the intervention on subjective

cognitive functioning and/or objective performance.10,21 Never-

theless, a long‐term follow up assessment it would be useful to

examine whether the level of stress and perceived memory lapses

decreases after maintenance of the learned cognitive, social and

psychoeducational strategies. More prospective longitudinal studies

are needed. Lastly, the scientific evidence regarding the efficacy of

the techniques used like as the cognitive restructuring is limited

and therefore results in this regards should be interpreted with

caution.

4.2 | Conclusions

This systematic review showed that interventions including only

cognitive stimulation were not effective in reducing Subjective

Cognitive Complaints, but interventions including cognitive stimula-

tion and psychoeducation, physical exercise, and group sessions and

discussions reinforced by the therapist were effective. Despite the

limited number of studies, it provides an initial guide for designing

successful interventions, which should run on the organization of

group sessions for a minimum of 4 weeks and to the social inter-

vention of the participants. Our findings may have implications for

public health policies focused on promoting healthy cognitive aging,

and the design of prevention and intervention programs for the early

stages of cognitive impairment.
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