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ABSTRACT – Memory training is an alternative for cognitive improvement with elderly, currently evidenced in Brazilian 
research. Nevertheless, there is no verification of the differences between types of training, in order to identify the 
effectiveness of different strategies in intervention. Therefore, this paper seeks to compare strategies adopted in the Brazilian 
context. A meta-analysis was carried out, evaluating the effect size, publication bias and heterogeneity of the studies. 
The results indicate a statistically insignificant effect from insignificant to moderate on the worked memory subsystems, 
although with a moderate and significant effect on incidental memory. The presence of bias in publications and high 
heterogeneity between studies are indicated. Subsequent meta-analyses should associate the results with methodological 
characteristics of the works. 
KEYWORDS: memory, aging, elderly, cognitive training

Treino Cognitivo de Memória com Idosos Saudáveis:  
Metanálise e Comparação de Estratégias

RESUMO – O treino cognitivo é um recurso possível para o aprimoramento da memória. Este trabalho busca comparar 
a eficácia de estratégias de treino de memória com idosos adotadas no contexto brasileiro. Pesquisou-se por estudos que 
apresentassem ensaios clínicos sobre efeitos de diferentes estratégias de memorização com idosos brasileiros. Realizou-se 
uma metanálise do tamanho de efeito (g de Hedges) das estratégias de nove estudos que resultaram com essas características. 
Evidenciaram-se efeitos do treino de insignificantes a moderados, mas não estatisticamente significativos, sobre as memórias 
de trabalho, episódica e semântica, além de moderado e significativo sobre a memória incidental. Isso indica que estudos 
brasileiros têm apresentado programas de treino com estratégias de memorização com efeito no máximo moderado sobre 
a memória de idosos. 
PALAVRAS-CHAVE: memória, envelhecimento, idosos, treino cognitivo

Cognitive decline in aging corresponds to a simultaneously 
individual and public health problem, in which the drop 
in performance on tasks is evidenced as a physiological 
consequence and, when more far-reaching, a predictor of 
neurocognitive disorders and/or impairment of functionality 
(Salmazo-Silva & Lima-Silva, 2018). Recognizing, 
preventing or recovering cognitive deficits with the elderly, 
as well as improving normal performance, becomes relevant 
to public health in light of data on demographic aging. 
Specifically in Brazil, the number of elderly people reached 28 
million in 2017, from 10.7 million in 1991 (Brazilian Institute 

of Geography and Statistics [IBGE], 2019), an increase that 
follows the global aging trend (Lopes & Argimon, 2016).

Different types of interventions, such as cognitive 
stimulation and rehabilitation, can be non-pharmacological 
instruments to achieve these goals, being applicable to 
both healthy and cognitively impaired elderly people, 
compensating for deficits or stimulating the recovery of 
cognitive performance, achievable due to neuroplasticity 
(D’Antonio et al., 2019). One of these intervention 
possibilities has also been the application of cognitive 
memory training (Brum & Yassuda, 2015).
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According to Gates et al. (2011), training prioritizes 
instructing the performance of specific cognitive skills 
(such as episodic memory, addressed by the authors), 
working on strategies such as imagination, categorization 
and listing, which improve performance or compensate 
for underperformance in that role. It differs from cognitive 
stimulation, which works on tasks requiring multiple 
cognitive domains, and from rehabilitation, which proposes 
global readaptation (Yassuda & Brum, 2015).

Reviews have been carried out that synthesize the findings 
of Brazilian research on the improvement of cognitive 

performance in training with the elderly (e.g., Santos & 
Flores-Mendoza, 2017; Souza et al., 2017). Although these 
studies show the improvement in performance with training, 
indicated by the statistical significance of the measurements, 
the reviews do not indicate the magnitude of this improvement, 
nor if there are differences in the results obtained according to 
the type of cognitive training strategy adopted. In view of this, 
the objective of this work is to investigate the magnitude of 
the improvement in mnemonic performance obtained through 
cognitive training and verify whether this magnitude differs 
according to the training strategy used.

METHOD

A meta-analysis of the Brazilian production on cognitive 
memory training with the elderly was carried out. From 
January to April 2020, studies were searched in the online 
databases SciELO.org, SciELO.br, BVS, PubMed and 
PsycNet. The filters “Texto completo” (“Full text”) e “Ensaio 
clínico” (“Clinical trial”) were used when available. In the 
first three indexers, we searched for: treino cognitivo (ou 
cognitive training ou treino de memória ou memory training) 
e memória (ou memory ou memória de trabalho ou memória 
operacional ou working memory ou memória Episódica 
ou episodic memory ou memória semântica ou semantic 
memory), using terms such as indices, where available. In the 
last ones, the terms in English were researched, as indexes, 
with the addition of “Brazil” or “Brazilian”.

Due to space limitations and for greater exploration of the 
meta-analysis procedures, a systematic review was not carried 
out, that is, a qualitative description of the characteristics of 
the studies (Vieira, 2017). There are precedents in literature 
on memory training with older adults regarding the decision 
to focus on the meta-analysis, without a systematic review 
(e.g., Gross et al., 2012).

Article selection was based on the guidelines of Preferred 
Reporting Items for Systematic Reviews and Meta-Analyses 
(PRISMA) (Moher et al., 2009). For selection, four steps are 
suggested by the guidelines: a) identification and elimination 
of duplicates; b) screening of the remaining results; c) 
application of eligibility criteria; and d) inclusion of the 
study results of the process (carrying out the meta-analysis).

After the first stage of identifying the results and 
eliminating duplicates through the listing of their titles, 
we moved to screening, in which studies that presented 
interventions identified by their authors as training or 
stimulation with healthy elderly people were identified by 
reading the title and abstract and excluded.

In the eligibility stage, the works were selected according 
to the following criteria: a) clinical trials comparing pre- and 
post-test between groups; b) samples selected in Brazil, with 
individuals considered elderly by the authors, healthy (no 
cognitive alterations identified) and not institutionalized; 
c) memory intervention in accordance with the definition 

by Gates et al. (2011) of cognitive training; d) training of 
at least one memory subsystem, assessed separately after 
the intervention; e) verification of memory performance 
as a function of training results; f) report of the training 
strategies adopted. The results of this process were included 
in the meta-analysis (last step). Studies that worked on data 
from elderly people with pathologies of a cognitive nature 
were not considered.

As additional sources, references to reviews on training 
that, because they are reviews, were not included, but 
that resulted from the research were also included in the 
identification. The references went through screening, 
eligibility and inclusion steps along with the search results 
in the indexers.

In order to verify the magnitude of the memory 
enhancement or effect size, the standardized difference 
between the means (g of Hedges) was calculated (Lakens, 
2013), combined in a random effects model (Higgins & Green, 
2008), with a 95% interval of confidence (CI). Effects were 
classified as negligible (<0.19), small (0.20-0.49), moderate 
(0.5-0.8), large (0.8-1.29), or very large (>1.30) (Rosenthal, 
1996). The I² was used to calculate the heterogeneity of 
the studies, classified as non-existent (0%), low (1-25%) 
moderate (50-75%) or high (75%) (Higgins & Green, 2008). 
A funnel plot was also used to check publication bias (Sterne 
& Egger, 2001). The significance level adopted was α = 
0.05 and calculations were performed using the RevMan® 
5.3 software.

From studies that worked on other functions, only data on 
memory subsystems were considered. When the productions 
discriminated samples of non-elderly people in addition to 
those of elderly people, data from the latter were used. From 
studies that assessed memory with different instruments, data 
collected by a psychometric instrument were used. When more 
than one instrument was adopted, data from that adopted by 
other studies included in the meta-analysis were considered. 
The effect sizes were first grouped according to the trained 
memory subsystem and, in this group, combined by training 
strategy used, in order to be able to compare the effectiveness 
of the adopted strategies with each of the subsystems. 
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RESULTS

Of the 331 results obtained from the online databases 
and additional sources (97 after eliminating duplicates), 21 
studies on training or cognitive stimulation were obtained. Of 
these, 14 works were eligible, five of which were excluded 
for not presenting the full text or statistical data necessary for 
the construction of the meta-analysis. Figure 1 summarizes 
the research process.

Among the results included, four memory subsystems 
were worked on. The most frequent training targets were 
episodic and working memory, trained by at least seven 
and six studies, respectively. Two studies trained semantic 
memory and one, incidental memory. Although nine studies 
were included in the meta-analysis, the effect size calculation 
is performed for 18 memory interventions. This is justified 
by the fact that a single study sometimes presented more than 
one intervention and, therefore, more than one evaluation 
of changes in mnemonic performance after the training was 
carried out. Table 1 summarizes characteristics of the studies.

As indicated in Figure 2, the overall effect size of the 
18 analyzes indicates a small, non-statistically significant 
effect, with g = 0.37, CI 95% [-0.48, 1.22], p < 0.40. The 
heterogeneity of the studies was high and significant, I² = 
96%, p = 0.00001.

The funnel plot (Figure 3) is asymmetric, with most studies 
in upper quadrants, which represents, in the RevMan® graph, 
the presence of low standard error values   for the studies. 
Funnel graphs were not built for each memory subsystem 
individually, as none of the subsystems received more than 
nine interventions, the minimum number recommended for 
this analysis (Higgins & Green, 2008).

Combining the studies according to the trained memory 
subsystem, the overall (combined) effect of the episodic 
memory observations was moderate and non-significant, g 
= 0.52, CI 95% [-0.75, 1.79], p = 0.42. High and significant 
heterogeneity was obtained, I² = 96%, p = 0.00001. The 
greatest significant effect occurred with the training that 

Figure 1. PRISMA Flow showing the Number of Results per Search Stage
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Table 1
Characteristics of the Studies 

Study Sample Size Number of 
sessions

Memory and  
assessment test Training strategies p-value 

(intergroups)

Hedges’ g and 
confidence 

interval

Yassuda, 
Batistoni, Fortes e 
Neri (2006)

69 (GE: 35; 
GC: 34) 06

Episodic Memory (number 
of propositions recalled in 

two texts)

Psychoeducation, 
categorization and emphasis 

of words
0.013 a 3.17 [2.45, 

3.89]

Salmazo-Silva e 
Yassuda (2009)

29 (CATG: 16; 
IMG: 13)

08
Episodic Memory 
(18-Picture Test)

Categorization 0.890 0.95 [0.17, 
173]

Imagination -0.95 [-173, 
-0.17]

Working Memory 
(Immediate Recall/RBMT 

subtest)

Categorization 0.558 0.19 [-0.54, 
0.93]

Imagination -0.19 [-0.93, 
-0.54]

Carvalho, Neri e 
Yassuda (2010)

57 (GE: 31; 
GC: 26)

05 Episodic Memory 
(18-Picture Test)

Categorization
0.308 2.68 [1.95, 

3.41]

Working Memory (Digit 
Span WAIS-III subtest) 0.835 -0.62 [-1.16, 

-0.09]

Lima-Silva et al. 
(2010)

69 (GE: 37; 
GC: 32)

05 Episodic Memory (Delayed 
Recall RBMT)

Psychoeducation and 
imagination

0.041 a 1.46 [0.92, 
1.99]

Incidental Memory 
(Incidental Memory BCSB 

subtest)
0.393 0.53 [0.05, 

1.01]

Semantic Memory (Naming 
BCSB subtest) 0.478 0.37 [-0.11, 

0.84]

Lima-Silva et al. 
(2011)

33 (GE: 21; 
GC: 12)

08 Episodic Memory (10-word 
recall) Psychoeducation, 

categorization and repetition

NC -0.34 [-1.05, 
0.37]

Semantic Memory (Boston 
Naming Test) NC -0.74 [-1.47, 

0.00]

Irigaray, Gomes 
Filho e Schneider 
(2012)

76 (GE: 38;
GC: 38)

12 Episodic Memory (Late 
Recall NEUPSILIN subtest) Psychoeducation, 

categorization and repetition

0.118 1.52 [1.01, 
2.04]

Working Memory (Digits 
[asc.]/NEUPSI-LIN) 0.121 6.48 [5.33, 

7.62]

Lima-Silva et al. 
(2012)

43 (GE: 26; 
GC: 17)

06 Episodic Memory (Delayed 
Recall/RBMT) Psychoeducation, 

categorization and repetition

NC -4.76 [-5.99, 
-3.54]

Working Memory (Digit 
Span/WAIS-III subtest) NC -8.61 [-10.62, 

6.61]

Golino e Flores-
Mendoza (2016)

15 (GE: 7; 
GC: 8)

12 Episodic Memory (not 
assessed separately) Visualization, face-name 

association and idea 
association

- -

Working Memory (Digit 
Span/WAIS-III subtest) NC 3.91 [1.99, 

5.83]

Lopes e Argimon 
(2016)

83 (GE: 45; 
GC: 38) 08 Working Memory (Digit 

Span/WAIS-III subtest)
Psychoeducation and 

imagination NC 0.86 [0.41, 
1.32]

Note. EG: experimental group; CG: control group; CATG: trained group with categorization; IMG: group trained with imagination. CWMS: Categorization 
Working Memory Span Task; NEUPSILIN: Instrumento de Avaliação Neuropsicológica Breve NEUPSILIN; RBMT: Rivermead Behavioral Memory Test; 
WAIS-III: Escala de Inteligência Wechsler para Adultos – 3ª Edição; BCSB: Cognitive Screening Brief. NC: there is no intergroup comparison (although, 
depending on the study, there may be an intragroup comparison between times, pre- and post-test; here the intergroup comparison is considered, as the 
effect size also proceeds in this type of comparison). a: Significant difference for the adopted significance level (α = 0.05). 

adopted together the psychoeducation, categorization and 
italics strategies, considered a very large effect, g = 3.17, CI 
95% [2.45, 3.89], p < 0.00001. The smallest effect, among 
those evidenced on the experimental group, was training with 
psychoeducation and imagination, also considered very large 
and significant, g = 1.46, CI 95% [0.92, 1.99], p <0.00001. 
Figure 4 presents data for episodic memory. 

Among the studies that trained working memory, the effect 
on this construct was generally small and not significant, g = 
0.37, CI 95% [-1.42, 2.16], p = 0.68. Heterogeneity was also 
high and significant, I² = 97%, p = 0.00001. Visualization 
training, face-name association and association of ideas had 
the greatest significant effect on the subsystem (very large, g 
= 3.91, CI 95% [1.99, 5.83], p < 0.00001. The smallest effect 
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favoring the experimental group occurred with training with 
psychoeducation and imagination, with a large and significant 
effect, g = 0.86, CI 95% [0.41, 1.32], p = 0.0002. Figure 5 
presents the findings.

Only one study worked incidental memory, showing a 
statistically significant effect considered moderate (g = 0.53, 
CI 95% [0.05, 1.01], p = 0.03) on the subsystem, being the 
only significant overall effect on the worked subsystems. 
Heterogeneity does not apply to a single study (Higgins 
& Green, 2008). The training used psychoeducation and 
imagination strategies only, a form of training that showed a 
very large and significant effect on episodic memory (Lima-
Silva et al., 2010; Figure 4), considering individual studies, 
and a large and significant effect on working memory (Lopes 

& Argimon, 2016; Figure 5). Figure 6 shows the effect on 
incidental memory.

The greatest effect on semantic memory was small and 
non-significant (g = 0.37, CI 95% [-0.11, 0.84], p = 0.13), 
with use of psychoeducation and imagination. Only one 
other experiment was evidenced on the subsystem, adopting 
psychoeducation, repetition and categorization strategies and 
presenting an effect considered moderate and statistically 
significant, although favoring the control group, g = -0.74, CI 
95% [-1.47, 0.00], p = 0.05. The overall effect on the subsystem 
favored the control group, being of insignificant magnitude 
and not statistically significant, g = -0.15, CI 95% [-1.23, 
0.93], p = 0.79). Heterogeneity was high and significant, I² = 
84%, p = 0.01. Figure 7 shows the findings for the subsystem.

Figure 2. Effect Size (std. mean difference) of Interventions on Memory in General
Note. Size of the effect (std. mean difference) of interventions on memory, with lower and upper limits, heterogeneity (heterogeneity), mean (mean), 
standard deviation (SD), group size (total ), tests for general effect (test for overall effect) and differences in subgroups (test for subgroup differences). 
On the left side of the graph, effects favoring the control group (favors control) and, on the right, the experimental group (favors experimental). Random 
effects model (random [effects]), with 95% CI (CI). α = 0.05. Figure, calculations and graphs generated by RevMan® 5.3. 

Figure 3. Funnel Plot indicating Publication Bias
Note. Funnel plot indicating publication bias, with the magnitude of the effect (standardized mean difference or SMD) on the horizontal x-axis and 
standard error (SE, standard error) of each study on the y-axis, vertical. Figure generated by RevMan® 5.3. 
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Figure 4. Effect Size (std. mean difference) of Interventions in Episodic Memory according to Adopted Strategy
Note. Categorização: categorization; grifos: emphasis of words; imaginação: imagination; psicoeducação: psychoeducation; repetição: repetition. Effect 
size (std. mean difference) of interventions in Episodic Memory memory according to the adopted strategy, with lower and upper limits, heterogeneity 
(heterogeneity), mean (mean), standard deviation (SD [standard deviation]), group size ( total), tests for general effect (test for overall effect) and 
differences in subgroups (test for subgroup differences). On the left side of the graph, effects favoring the control group (favours control) and, on the 
right, the experimental group (favours experimental). Random effects model (random [effects]), with 95% CI (CI). α = 0.05. Figure, calculations and 
graphs generated by RevMan® 5.3.

Figure 5. Effect Size (std. mean difference) of Working Memory Interventions according to Adopted Strategy
Note. Categorização: categorization; imaginação: imagination; psicoeducação: psychoeducation; repetição: repetition. Effect size (std. mean difference) 
of interventions in Episodic Memory memory according to the adopted strategy, with lower and upper limits, heterogeneity (heterogeneity), mean 
(mean), standard deviation (SD [standard deviation]), group size (total), tests for general effect (test for overall effect) and differences in subgroups (test 
for subgroup differences). On the left side of the graph, effects favoring the control group (favors control) and, on the right, the experimental group 
(experimental favors). Random effects model (random [effects]), with 95% CI (CI). α = 0.05. Figure, calculations and graphs generated by RevMan® 5.3.
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One study (Golino & Flores-Mendoza, 2016), as the 
authors themselves claim, presented a training with tasks 
that worked on working memory and also with tasks focused 
on episodic memory. However, in the post-test evaluation, 
verifying the gains from the training sessions, the authors 

only evaluated changes in working memory, through the Digit 
Span subtest of the WAIS-III (Table 1), without presenting 
results related to episodic memory. For this reason, the study 
was included only among studies with training focused on 
working memory.

DISCUSSION 

By highlighting the differences in effectiveness between 
training strategies, the synthesis of this study has the relevance 
of providing a referential basis for an evidence-based practice 
aimed at the Brazilian elderly population, as it contributes 
to the foundation of the best choice of training intervention 
(with greatest significant effect) for each memory subsystem 
(already worked in literature) with a part of the population.

Also, considering the profile of the study samples (healthy 
elderly living in Brazilian territory) and the operational 
definition of the interventions adopted, this framework 
has the potential to allow researchers and professionals to 
accurately identify the type of intervention for which there 

is evidence of efficacy in this population in literature,. This 
highlights the need to make data available for the construction 
of meta-analyses. Recent studies, such as those by Brum et 
al. (2020) do not specify which training strategy was used. 
This makes it impossible to compare with other programs 
according to the strategy they adopt. Still, other works do 
not present data necessary for effect size formulas (e.g., 
Almondes et al., 2017).

In this research, aspects to be considered are present 
from the job search process. Of the 21 studies that classify 
their intervention as cognitive training or stimulation, 14 fit 
the judicious definition of training by Gates et al. (2011). As 

Figure 6. Effect Size (std. mean difference) of Interventions in Incidental Memory according to Adopted Strategy
Note. Imaginação: imagination; psicoeducação: psychoeducation; repetição: repetition. Effect size (std. mean difference) of interventions in incidental 
memory according to the adopted strategy, with lower and upper limits, heterogeneity (heterogeneity), mean (mean), standard deviation (SD [standard 
deviation]), group size (total), tests for general effect (test for overall effect) and differences in subgroups (test for subgroup differences). On the left side 
of the graph, effects favoring the control group (favors control) and, on the right, the experimental group (experimental favors). Random effects model 
(random [effects]), with 95% CI (CI). α = 0.05. Figure, calculations and graphs generated by RevMan® 5.3. 

Figure 7. Effect Size (std. mean difference) of Interventions in Semantic Memory according to Adopted Strategy
Note. Categorização: categorization; imaginação: imagination; psicoeducação: psychoeducation; repetição: repetition. Effect size (std. mean difference) 
of interventions in semantic memory according to the adopted strategy, with lower and upper limits, heterogeneity (heterogeneity), mean (mean), standard 
deviation (SD [standard deviation]), group size (total), tests for general effect (test for overall effect) and differences in subgroups (test for subgroup 
differences). On the left side of the graph, effects favoring the control group (favors control) and, on the right, the experimental group (experimental 
favors). Random effects model (random [effects]), with 95% CI (CI). α = 0.05. Figure, calculations and graphs generated by RevMan® 5.3. 
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stated, confusion between training programs and those for 
other interventions is common. The review by Souza et al. 
(2019), for example, does not differentiate between formats 
and concludes that “[cognitive training] has been shown to 
improve the cognitive performance of healthy elderly people, 
not only for skills trained directly during sessions, but also 
for other functions, such as episodic memory” (p. 508) citing, 
for this, at least one training study (Almondes et al., 2017) 
and one on cognitive stimulation (Ordonez et al., 2017). This 
limits the validity and generalizability of the review’s findings.

The analysis of the funnel plot (Figure 2) indicated high 
precision of the studies (vertical axis), indicated by the low 
values   of standard error scattered in the graph. However, there 
is a similar dispersion between negative and positive results 
(horizontal axis), indicating similarity between the number 
of works, individually considered, whose effect favors the 
control group and works whose effect favors the experimental 
group. Possible reasons for the occurrence of individual 
studies with effects favoring the control group may also be 
related to the methodological quality, allowing for major 
changes in the post-test of control groups, not explained by 
the intervention, but by other determining variables. Studies 
should be carried out to clarify the present bias.

In addition to publication bias, another measure of 
inconsistency is heterogeneity, which, if high, indicates that 
the divergence of effects between them is beyond randomly 
expected (Higgins & Green, 2008). Heterogeneity was high 
and significant for all analyses. Reasons for this may be the 
diversity of measures adopted by the studies to assess gains, 
methodological and sample differences (Pereira & Galvão, 
2014). This limits the validity of the findings about the evidence 
synthesis, although the method of synthesis through random 
effects, for statistical reasons beyond the scope of this work, 
allows to minimize as much as possible, within the current 
methodological knowledge, the impact of this heterogeneity 
on the produced synthesis. (Borenstein et al., 2009).

The results still show a restricted amount of worked 
memory subsystems. Internationally, studies show the 
cognitive improvement of healthy elderly people in training, 
for example, autobiographical (Neshat-Doost et al., 2012) and 

prospective (Waldum et al., 2016) memories, which makes 
room for the possibility of realization of more Brazilian 
studies on other subsystems. Recent meta-analyses have 
pointed to an overall training effect size from small (Gross et 
al., 2012) to moderate (Chiu et al., 2017). The meta-analysis 
of the Brazilian context showed a small and non-significant 
general effect on memory, although, if considered separately, 
for example, the effect on incidental memory, the effect was 
moderate and significant at most.

Internationally, for working memory, there was a small 
and non-significant effect of cognitive training (Melby-Lervåg 
& Hulme, 2013), as in the Brazilian context, according to the 
results of this meta-analysis. Nevertheless, there are studies 
showing great effects in the Brazilian context, when viewed 
individually. For example, despite showing a small and non-
significant general effect of interventions on working memory, 
particularly the study by Golino and Flores-Mendoza (2016) 
showed a significant and very large effect on the construct, 
adopting a training that mixes strategies of visualization, 
face-name association and association of ideas.

Observing those individual studies that present the 
greatest significant effects and favoring the experimental 
group, as well as considering the design of these studies and 
characteristics of their samples, can provide a framework for 
practice and research in cognitive training based on the best 
evidence. This, however, is also in view of the limitations 
of generalizing the results of clinical trials to practice, such 
as the risk that those assisted show similarities with the low 
percentage of the sample not covered by the intervention 
gains (Flather et al., 2006).

This research has limitations to be better elucidated in 
further studies. It is necessary to carry out meta-analyses 
that: a) verify the effects by methods other than combination 
by random effects, in order to seek to eliminate the possible 
determination of high heterogeneity on the general effects; b) 
associate the observed effects with data on the methodological 
quality of the studies, the characteristics of the designs and 
the profile of the samples; c) evaluate the effects of training 
also with samples of institutionalized elderly or with general 
or cognitive pathologies.

FINAL REMARKS 

Based on the data presented by the meta-analysis, it 
is possible to conclude that the Brazilian production of 
cognitive training with healthy elderly people has shown: a) 
training programs with an effect, in general, moderate, but 
not significant, on episodic memory; small not significant 
on working memory and not insignificantly significant 

on semantic memory but moderately significant effect on 
incidental memory; b) high diversity of measurements, 
designs and samples between studies; c) possible bias favoring 
the publication of positive results of the studies; and d) that 
studies, when individually considered, present even very 
large effects on the worked constructs.

REFERENCES 

Almondes, K. M. de, Leonardo, M. E. M., & Moreira, A. M. S. 
(2017). Effects of a cognitive training program and sleep 
hygiene for executive functions and sleep quality in healthy 

elderly. Dementia & Neuropsychologia, 11(1), 69-78. https://
doi.org/10.1590/1980-57642016dn11-010011

https://doi.org/10.1590/1980-57642016dn11-010011
https://doi.org/10.1590/1980-57642016dn11-010011


9Psic.: Teor. e Pesq., Brasília, 2022, v. 38, e38319

Cognitive Memory Training with Elderly

Brum, P., Borella, E., Carretti, B., & Yassuda, M. (2020). Working 
memory training format in older adults: Individual versus group 
sessions. Aging Clinical and Experimental Research, 32(11), 
2357-2366. https://doi.org/10.1007/s40520-019-01468-0

Borenstein, M., Hedges, L. V., Higgins, J. P. T., & Rothstein, H. 
R. (2009). Introduction to meta-analysis. John Wiley & Sons. 

Carvalho, F. C. R., Neri, A. L., & Yassuda, M. S. (2010). Treino 
de memória episódica com ênfase em categorização para 
idosos sem demência e depressão. Psicologia: Reflexão 
e Crítica, 23(2), 317-323. https://doi.org/10.1590/S0102-
79722010000200014

Chiu, H., Chu, H., Tsai, J., Liu, D., Chen, Y., Yang, H., & Chou, K. 
(2017). The effect of cognitive-based training for the healthy 
older people: A meta-analysis of randomized controlled trials. 
PLoS ONE, 12(5), e0176742. https://doi.org/10.1371/journal.
pone.0176742

D’Antonio, J., Simon-Pearson, L., Goldberg, T., Sneed, J., Rushia, 
S., Kerner, N., Andrews, H., Hellegers, C., Tolbert, S., Perea, 
E., Petrella, J., Doraiswamy, M., & Devanand, D. (2019). 
Cognitive training and neuroplasticity in mild cognitive 
impairment (COG-IT): Protocol for a two-site, blinded, 
randomised, controlled treatment trial. BMJ Open, 9(8), p. 
e028536. http://dx.doi.org/10.1136/bmjopen-2018-028536

Flather, M., Delahunty, N., & Collinson, J. (2006). Generalizing 
results of randomized trials to clinical practice: Reliability and 
cautions. Clinical Trials: Journal of the Society for Clinical Trials, 
3(6), 508-512. https://doi.org/10.1177%2F1740774506073464

Gates, N., Sachdev, P., Singh, M. F., & Valenzuela, M. (2011). 
Cognitive and memory training in adults at risk of dementia: 
A systematic review. BMC Geriatrics, 11(1), 1-14. https://doi.
org/10.1186/1471-2318-11-55

Golino, M., & Flores-Mendoza, C. (2016). Desenvolvimento de um 
programa de treino cognitivo para idosos. Revista Brasileira 
de Geriatria e Gerontologia, 19(5), 769-785. http://dx.doi.
org/10.1590/1809-98232016019.150144

Gross, A. L., Parisi, J. M., Spira, A. P., Kueider, A. M., Ko, J. 
Y., Saczynski, J. S., Samus, Q. M., & Rebok, G. W. (2012). 
Memory training interventions for older adults: A meta-
analysis. Aging & mental health, 16(6), 722-734. https://doi.
org/10.1080/13607863.2012.667783

Higgins, J. P. T., & Green, S. (2008). Cochrane Handbook for 
systematic reviews of interventions. Wiley. 

Irigaray, T. Q., Gomes Filho, I., & Schneider, R. H. (2012). Efeitos 
de um treino de atenção, memória e funções executivas na 
cognição de idosos saudáveis. Psicologia: Reflexão e Crítica, 
25(1), 182-187. 

Instituto Brasileiro de Geografia e Estatística. (2019). Projeção da 
população do Brasil e das Unidades da Federação. https://
www.ibge.gov.br/apps/populacao/projecao/ 

Lakens, D. (2013). Calculating and reporting effect sizes to facilitate 
cumulative science: A practical primer for t-tests and ANOVAs. 
Frontiers in psychology, 863. https://doi.org/10.3389/
fpsyg.2013.00863

Lima-Silva, T. B., Oliveira, A. C. V., Paulo, P. L. V., Malagutti, 
M. P., Danzini, V. M. P., & Yassuda, M. S. (2011). Treino 
cognitivo para idosos baseado em estratégias de categorização 
e cálculos semelhantes a tarefas do cotidiano. Revista 
Brasileira de Geriatria e Gerontologia, 14(1), 65-74. https://
doi.org/10.1590/S1809-98232011000100008

Lima-Silva, T. B., Ordonez, T. N, Santos, G. D., Fabrício, A. 
T., Aramaki, F. O, Almeida, E. B., Vianna-Paulo, D. L., 
Malagutti, M. P., Valente-Oliveira, A. C., Iwasaki, A., Souza, 
G. S., & Yassuda, M. S. (2010). Effects of cognitive training 
based on metamemory and mental images. Dementia & 
Neuropsychologia, 4(2), 114-119. https://doi.org/10.1590/
S1980-57642010DN40200007

Lima-Silva, T. B., Teixeira-Fabrício, A., Silva, L. S. V., Oliveira, 
G. M., Silva, W. T., Kissaki, P. T., Silva, A. P. F., Sasahara, 
T. F., Ordonez, T. N., Oliveira, T. B., Aramaki, F. O., Buriti, 
A., & Yassuda, M. S.. (2012). Training of executive functions 
in healthy elderly: Results of a pilot study. Dementia & 
Neuropsychologia, 6(1), 35-41. 

Lopes, R., & Argimon, I. (2016). El entrenamiento cognitivo 
en los ancianos y efectos en las funciones ejecutivas. Acta 
Colombiana de Psicología, 159-176. http://www.dx.doi.
org/10.14718/ACP.2016.19.2.8

Melby-Lervåg, M., & Hulme, C. (2013). Is working memory 
training effective? A meta-analytic review. Developmental 
Psychology, 49(2), 270–291. https://psycnet.apa.org/
doi/10.1037/a0028228

Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. (2009). Preferred 
reporting items for systematic reviews and meta-analyses: The 
PRISMA statement. PLoS Medicine, 6(7), e1000097.

Neshat-Doost, H., Dalgleish, T., Yule, W., Kalantari, M., 
Ahmadi, S., Dyregrov, A., & Jobson, L. (2012). Enhancing 
autobiographical memory specificity through cognitive 
training. Clinical Psychological Science, 1(1), 84-92. https://
doi.org/10.1177%2F2167702612454613

Ordonez, T. N., Borges, F., Kanashiro, C. S., Santos, C. C. N., Hora, 
S. S., & Lima-Silva, T. B. (2017). Actively station: Effects on 
global cognition of mature adults and healthy elderly program 
using electronic games. Dementia & Neuropsychologia, 11(2), 
186-197. https://doi.org/10.1590/1980-57642016dn11-020011

Pereira, M. G., & Galvão, T. F. (2014). Heterogeneidade e viés de 
publicação em revisões sistemáticas. Epidemiologia e Serviços 
de Saúde, 23(4), 775-778.

Rosenthal, J. (1996). Qualitative descriptors of strength of 
association and effect size. Journal Of Social Service Research, 
21(4), 37-59. https://doi.org/10.1300/J079v21n04_02

Salmazo-Silva, H., & Lima-Silva, T. B. (2018). Saúde cognitiva e 
promoção do envelhecimento cognitivo bem sucedido. In F. 
S. Santos, T. B. Lima-Silva, E. B. Almeida, & E. M. Oliveira 
(eds.), Estimulação cognitiva para idosos:Ênfase em memória 
(2a ed., pp. 09-14). Editora Atheneu.

Salmazo-Silva, H., & Yassuda, M. S. (2009). Memory training 
for older adults with low education: Mental images versus 
categorization. Educational Gerontology, 35(10), 37-59. 
https://doi.org/10.1080/03601270902782487

Santos, M. T., & Flores-Mendoza, C. (2017). Treino cognitivo 
para idosos: Uma revisão sistemática dos estudos nacionais. 
Psico-USF, 22(2), 337-349. https://doi.org/10.1590/1413-
82712017220212

Souza, F., Mendes, A., Bennemann, R., & Milani, R. (2019). Treino 
cognitivo para grupos de idosos: Uma revisão sistemática. 
Psicologia, Saúde & Doenças, 20(2), 503-511. http://dx.doi.
org/10.15309/19psd200218

Sterne, J. A. ., & Egger, M. (2001). Funnel plots for detecting bias 
in meta-analysis. Journal of Clinical Epidemiology, 54(10), 
1046–1055. https://doi.org/10.1016/S0895-4356(01)00377-8

Vieira, V. A. (2017). Meta-análise: Metodologia, pesquisa e análise 
de dados. Editora UFSC.

Waldum, E. R., Dufault, C. L., & McDaniel, M. A. (2016). 
Prospective memory training: Outlining a new approach. 
Journal of Applied Gerontology, 35(11), 1211-1234. https://
doi.org/10.1177%2F0733464814559418

Yassuda, M. S., Batistoni, S. S. T., Fortes, A. G., & Neri, A. L. 
(2006). Treino de memória no idoso saudável: Benefícios e 
mecanismos. Psicologia: Reflexão e Crítica, 19(3), 470-481.

Yassuda, M. S., & Brum, P. S. (2015). Reabilitação dos transtornos 
neurocognitivos leves em idosos. In F. H. dos Santos, V. M. 
Andrade, & O. F. A. Bueno (orgs.), Neuropsicologia hoje (2a 
ed., pp. 318-325). Artmed.

https://doi.org/10.1007/s40520-019-01468-0
https://doi.org/10.1590/S0102-79722010000200014
https://doi.org/10.1590/S0102-79722010000200014
https://doi.org/10.1371/journal.pone.0176742
https://doi.org/10.1371/journal.pone.0176742
http://dx.doi.org/10.1136/bmjopen-2018-028536
https://doi.org/10.1177%2F1740774506073464
https://doi.org/10.1186/1471-2318-11-55
https://doi.org/10.1186/1471-2318-11-55
http://dx.doi.org/10.1590/1809-98232016019.150144
http://dx.doi.org/10.1590/1809-98232016019.150144
https://doi.org/10.1080/13607863.2012.667783
https://doi.org/10.1080/13607863.2012.667783
https://www.ibge.gov.br/apps/populacao/projecao/
https://www.ibge.gov.br/apps/populacao/projecao/
https://doi.org/10.3389/fpsyg.2013.00863
https://doi.org/10.3389/fpsyg.2013.00863
https://doi.org/10.1590/S1809-98232011000100008
https://doi.org/10.1590/S1809-98232011000100008
https://doi.org/10.1590/S1980-57642010DN40200007
https://doi.org/10.1590/S1980-57642010DN40200007
http://www.dx.doi.org/10.14718/ACP.2016.19.2.8
http://www.dx.doi.org/10.14718/ACP.2016.19.2.8
https://psycnet.apa.org/doi/10.1037/a0028228
https://psycnet.apa.org/doi/10.1037/a0028228
https://doi.org/10.1177%2F2167702612454613
https://doi.org/10.1177%2F2167702612454613
https://doi.org/10.1590/1980-57642016dn11-020011
https://doi.org/10.1300/J079v21n04_02
https://doi.org/10.1080/03601270902782487
https://doi.org/10.1590/1413-82712017220212
https://doi.org/10.1590/1413-82712017220212
http://dx.doi.org/10.15309/19psd200218
http://dx.doi.org/10.15309/19psd200218
https://doi.org/10.1016/S0895-4356(01)00377-8
https://doi.org/10.1177%2F0733464814559418
https://doi.org/10.1177%2F0733464814559418

