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Abstract

This study aimed to investigate the effects of a memory training (MEMO) and a memory stimulation (Stimullus) procedure in
older adults with normal cognitive aging. The study was conducted with 44 participants of both sexes, healthy and over 60 years
old, using a randomized control trial design with two groups receiving cognitive interventions and one control group with no
intervention, with pre and post-intervention assessments. Results indicated that MEMO interventions produce more cognitive
gains than the Stimullus intervention procedure. Visual memory and Face-Name Association tests presented significant differences
between groups, but Free Recall and Image Recognition tests were insensitive to the interventions.
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Resumo

Intervencées cognitivas no aprimoramento da memdria em idosos sauddveis: o uso de metodologias canadense (MEMO) e
brasileira (Stimullus). Este estudo investigou os efeitos de um treino de memaéria (MEMO) e de uma estimulacdo da memoéria
(Stimullus) em idosos com envelhecimento cognitivo normal. O estudo foi realizado com 44 participantes de ambos os sexos,
saudaveis e com mais de 60 anos de idade. Aplicou-se um delineamento controlado randomizado com dois grupos que
receberam intervencdes cognitivas e um grupo controle sem intervencao, com avaliacbes pré e pés-intervencao. Os resultados
demonstraram que a intervencao do tipo MEMO produziu mais ganhos cognitivos do que Stimullus. O teste de memoria visual
e o teste de associacdo nome-rosto apresentaram diferencas significativas entre os grupos, mas os testes de recuperacao livre
de palavras e reconhecimento de imagens nao foram sensiveis as intervencoes.

Palavras-chave: idosos; memaria; intervencao cognitiva; estimulacio cognitiva; treino cognitivo.

Resumen

Intervenciones cognitivas para mejorar la memoria en ancianos saludables: el uso de metodologias canadiense (MEMO) y brasilefia
(Stimullus). Este estudio investigé los efectos de un entrenamiento de la memoria (MEMO) y una estimulacion de la memoria
(Stimullus) en pacientes de edad avanzada con el envejecimiento cognitivo normal. El estudio se realizé con 44 participantes de
ambos sexos, saludables y con mas de 60 afios. Se aplicé un disefo aleatorizado controlado con dos grupos que recibieron las
intervenciones cognitivas y un grupo de control sin intervencién, con las evaluaciones previas y posteriores a la intervencion.
Los resultados mostraron que la intervencion del tipo MEMO produjo mas beneficios cognitivas que Stimullus. La prueba de
memoria y asociacion rostro-nombre visual mostré diferencias significativas entre los grupos, pero las pruebas de recuperacion
de palabras e reconocimiento de imagenes no fueron sensibles a las intervenciones.

Palabras clave: personas de edad avanzada; memoria; intervencion cognitiva; estimulacion cognitiva; entrenamiento cognitivo.
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Many studies with older healthy adults have
shown that some interventions programs had
improves cognitive performance in the domain
trained. Evidence regarding prevention or delay of
cognitive decline is insufficient with different types
of interventions (Butler et al., 2018). It is difficult to
define cognitive aging given that cognitive functions
in this stage of development suffer gradual declines,
which can be considered either normal or pathologi-
cal (Netto, 2010). Several studies (eg, Belleville, 2008;
Belleville et al., 2011; Belleville et al., 2006; Belleville
et al., 2018; Chariglione & Janczura, 2013; Gross,
Rebok, Unverzagt, & Brandt, 2011; Santos & Flores-
Mendoza, 2017) revealed both cognitive and neuro-
biological benefits in older adults that participated in
intervention programs. It has been found that healthy
older adults or those with mild cognitive impairment
or dementia can benefit from at least one of the fol-
lowing cognitive intervention techniques: stimula-
tion, training or rehabilitation (Bahar-Fuchs, Clare,
& Woods, 2013; Belleville, 2008; Clare et al., 2003;
Mowszowski, Batchelor, & Naismith, 2010).

Cognitive stimulation refers to non-specific inter-
ventions that are meant to improve well-being or gen-
eral cognition. Cognitive training refers to a range of
programs designed to improve the performance of a
task and / or cognitive function by teaching strategies
that the elderly can then use in their daily activities
(Belleville, 2008; Belleville et al., 2018; Clare et al., 2000;
Clare et al., 2003; Mowszowski et al., 2010). In turn, cog-
nitive rehabilitation targets an individual’s difficulty with
a specific activity of their daily lives, for instance learning
the name of their new caregiver, and is provided indi-
vidually rather than in groups (Clare et al., 2009).

The traditional image of older adults as individuals
dependent and isolated from the world has been replaced
by the concept of “active aging”, which seeks to decon-
struct paradigms imposed by traditional and cultural cus-
toms of Brazilian society. The World Health Organization
defines active aging as the optimization of health oppor-
tunities, participation and security to improve the qual-
ity of life as adults get older, with an individual, collective
and universal challenge. In addition to participating in the
labour market, the concept includes physical capacity and
the involvement of older people in social, economic, cul-
tural, spiritual and civil issues (Fernandes, 2014).

Although the senior citizens currently represent
10.8% of the population of Brazil (about 20.6 million
people), it has been estimated that this number will
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grow until 2042 and gradually decrease by 2060. Some
studies suggest that life expectancy will be of 80 years in
2041, reaching 81.2 years in 2060, corresponding to 58.4
million people (26.7% of the total population) (Instituto
Brasileiro de Geografia e Estatistica [IBGE], 2014).

Significant cognitive changes can be also observed
in the aging process, such as slowing cognitive process-
ing, reduced attention span, and decrease in working,
prospective and episodic memory (Moraes, Moraes,
& Lima, 2010; Naveh-Benjamin, & Mayr, 2018; Xavier,
2006; Yassuda & Paulo, 2010). Studying cognition is of
interest to many researchers seeking to understand the
declines, gain or maintenance of cognitive functions.
Studies that have investigated the mechanisms under-
lying cognitive changes that occur during aging can be
also contribute to define criteria that distinguish normal
and pathological aging.

One of the most important changes for adaptation
in healthy aging is the ability of individuals to memorize
information. Changes in this ability affect the psychological
and social well-being, which are necessary for the individ-
ual to feel and indeed take part in society. Generally, cogni-
tive concerns in older adults start with complaints regard-
ing the difficulty of memorizing daily experiences. In older
ages difficulties are observed in the ability to evoke memo-
ries, which can be explained by a lack of access to records
and not permanent oblivion. There are also observed dif-
ficulties in the formation of short-term memories (Gagnon
& Belleville, 2012; Matos & Paixao Junior, 2010).

It is well established in the literature that during
the aging process there is a decline of some cognitive
functions. This has encouraged researchers to study ways
to improve cognitive functions and increase cognitive
reserve, that is the ability to resist against the detrimen-
tal effect of brain changes on cognition. Several cognitive
intervention techniques such as cognitive stimulation,
cognitive training and cognitive rehabilitation, have been
applied to promote this enhancement. Despite often
being considered as equivalent these procedures differ
in methodology (Mowszowski et al., 2010).

This paper reports the results of two memory inter-
vention techniques - cognitive stimulation (Stimullus) and
cognitive training (MEMO) - following the classification of
Clare et al. (2003) reintroduced by Belleville (2008) and
discussed by Mowszowski et al. (2010). The two types of
procedures differ as to objectives and applicability.

Cognitive stimulation is aimed at functional
improvement in daily life through repetition of cer-
tain activities. In turn, cognitive training targets the

Estudos de Psicologia, 23(1), janeiro a margo de 2018, 2-13



Cognitive interventions in older adults

improvement of performance on a task and/or cogni-
tive function through teaching strategies that the older
adults can use in their daily activities (Bellander et al.,
2016; Belleville, 2008; Clare et al., 2000; Clare et al.,
2003; Mowszowski et al., 2010).

The intervention technique as cognitive stimulation
consists on an improvement of the technique performed
by Chariglione and Janczura (2013), which contributed to
the research on the effects of different cognitive interven-
tions on memory performance and neuropsychological
measures in institutionalized older adults, relating to their
education and the proposed interventions.

The intervention technique used as cognitive
training represents an adaptation and translation of
MEMO. It includes different ways to improve the mem-
ory of elders that present or not a cognitive impair-
ment, which can be considered efficient, practical and
capable of producing significant changes at the cere-
bral level, given that these seniors remain with high
brain plasticity (Belleville et al., 2011).

Many studies have used a cognitive battery before
and after receiving training to measure its effect on cog-
nition. This was used to support differential diagnosis
between harmonious aging and incipient disease pro-
cesses by identifying pathological patterns of cognitive
changes and to estimate functional capacity (Mattos &
Paixao Janior, 2010). This study uses the term diagnostic
tests for those used both in the delimitation of the sam-
ple as for the control of diagnostic and clinical measure-
ments of the sample. It uses the term performance tests
for those that are completed pre and post-intervention
to assess the likely benefits of the intervention.

It was hypothesized that cognitive training would
produce greater gains in cognition and in some specific
memory tests. It is also foresaw that the word recovery
test could demonstrate the extent to which groups dif-
fer and that figures recognition tests and visual memory
test reflect the influence of the specific type of training
for each group. The Face-Name association test pre-
sented greater gain for the group that was submitted
to MEMO intervention, as this group used a Face-Name
association technique in one of their sessions.

To summarize, this study has the following objec-
tives: 1) Determine whether cognitive intervention
results in positive cognitive and memory gain? Assess
whether cognitive stimulation and cognitive training
produced different effects? 2) Identify the tests (word
recognition test, figure recognition test, name-of-face
association test or visual memory test) that are more
sensitive to the intervention?

Method

Participants

The study included finally 44 participants aged
between 63 and 77 years old, of both sexes, presenting
stable health, cognitively normal and recruited from the
local community. The research included the following
steps: registration, pre-intervention assessment, inter-
vention, post-intervention assessment and data analysis.

Initially, 87 candidates answered a semi struc-
tured interview (Anamnesis) and cognitive tests in
order to select those who met the following inclusion
criteria: age of 60 years and older; minimum of four
years of education; absence of symptoms suggestive
of depression - a maximum score of seven points
on the 15-item Geriatric Depression Scale (GDS-15)
(Almeida & Almeida, 1999); absence of symptoms
suggestive of severe anxiety, with maximum score of
25 points in the Beck Anxiety Inventory - BAI (Beck &
Steer, 1990); and absence of symptoms suggestive of
dementia, with a minimum score of 25 points in the
Mini-Mental State Examination - MMSE (Bertolucci
et al., 1994; Brucki, Nitrini, Caramelli, Bertolucci, &
Okamoto, 2003).

The following conditions resulted in exclusion from
the study: visual or hearing deficits; impairment of mobil-
ity; being submitted to general anesthesia in up to six
months prior to this study; presence or history of psychiat-
ric disorders, neurological diseases and substance abuse.

After applying inclusion and exclusion criteria and
considering the sample loss, 53 participants were ran-
domly by blocks design divided in the three interven-
tion groups (two experimental groups and one control
group with no intervention). Participants in experimen-
tal groups received the MEMO or Stimullus intervention
and those in the control group were directed to take
part in the intervention that presented best results in
the experimental groups after completion of the study
for ethical reasons.

Written informed consent was obtained from all
candidates. The informed consent form was approved
by the CEP/CONEP System (Plataforma Brasil) of an
ethical guideline requested by the Brazilian Ministry
of Health (No. 11145012.6.0000.5540), according to
Brazilian regulations.

Figure 1 describes the starting number of candi-
dates and the sample loss for discontinued interven-
tion due to lack of time or motivation at each stage of
the study.
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(Pre-intervention assessment (N = 87)>

< Exclusion criteria (n = 10) >7

AC Sample loss (n = 24) >

< Intervention (N = 53) >

( MEMO (n = 18) >—< Stimullus (n = 18) Control (n=17)

4( Sample loss (n =9) >

(Pos—intervention asssessment (N = 44) >

< MEMO (n=17) >~< Stimullus (n=11) >—< Control (n =16) >
< Data analvsis (N = 44) >

Figure 1. Flow Chart of Study Design.

We expected to obtain statistically comparable
groups, according to the chi-square test for categorical
variables and the Kruskal-Wallis test for continuous vari-
ables. The significance level (p) for statistical tests was 5%.

Table 1 shows the sociodemographic and clinical
variables at the pre-intervention moment, regarding the 44
participants who composed the final sample of the study
and the statistical significance among the three groups.

Table 1. Sociodemographic and Clinical Variables of Sample at Pre-intervention.

Group

Variable MEMO (n = 17) Stimullus (n = 11) Control (n = 16) p
Age 72,0 (68,0 - 74,0) 72,0 (63,0 - 75,5) 69,5 (63,0-77,0) 0,95°
Sex

Female 15 (82,2%) 9 (81,8%) 12 (75,0%) 0,625

Male 2(11,8%) 2(18,2%) 4 (25,0%)
Education

4 to 8 years of education 2(11,8%) 1(9,1%) 2(12,5%)

9 to 12 years of education 5(29,4%) 1(9,1%) 4 (25,0%) 0,75°

13 or more years of education 10 (58,8%) 9 (81,8%) 10 (62,5%)
GDS-15 Score 3,0(1,0-5,0) 3,0(2,0-3,5) 2,0(1,0- 3,0 0,31°
BAI Score 5,0 (3,0 - 13,0) 7,0 (4,0 -12,5) 5,5(2,0-12,3) 0,89°
MMSE Score 27,0 (27,0 - 29,0) 29,0 (27,0 - 29,5) 27,5 (25,0 - 28,3) 0,42°

Note. Sex and education represented by their frequencies, with percentages in parentheses. Age and clinical variables represented by their medians, with band interquartile range in
parentheses. GDS - Geriatric Depression Scale. BAl - Beck Anxiety Inventory. MMSE - Mini Mental State Examination. ? Kruskall-Wallis Test. ® Chi-square Test.
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Table 1 indicated that the distribution of par-
ticipants was statistically similar in all groups, with no
significant differences in sociodemographic and clinical
variables investigated.

Design

An experimental design with pre-intervention
and post-intervention assessments was applied, using a
control group with no intervention. In a mixed factorial
design 3 x 2, the intervention factor (MEMO, Stimullus
and control) was manipulated between subjects and the
time of testing factor (pre- and post-intervention) was
manipulated within subjects.

The memory performance was evaluated with
Image Recognition, Free Recall, Visual Memory and Face-
Name Association tests. Diagnostic and clinical measures
were collected with GDS-15, BAI, MMSE and NEUPSILIN
diagnostic tests. Both performance and measures variables
were assessed at pre- and post-intervention moments.

Materials

Materials were classified into four categories: 1)
diagnostic tests - Anamnesis, MMSE (Bertolucci et al.,
1994; Brucki et al., 2003), BAI (Beck & Steer, 1990), GDS-
15 (Almeida & Almeida, 1999) and NEUPSILIN (Fonseca,
Salles, & Parente, 2009); 2) memory tests - Test of Visual
Memory - TMV (Pasquali, Veiga, Alves, & Vasconcelos,
2004), Face-Name-Association test (Vanhalle & col-
leagues, 1998), Free Recall test and Image Recognition
test; 3) Stimullus cognitive stimulation materials; and 4)
MEMO cognitive training materials.

Materials used in TMV consisted of 24 multi-
ple-choice items. Materials used in the Face-Name
Association test were adapted for use in Portuguese
(Vanhalle & colleagues, 1998), which is composed by
12 items, and presented in two versions. Materials used
in the Free Recall test included 38 selected words by
Janczura (1996), having concreteness and frequency of
occurrence controlled from written materials. Materials
used in the Image Recognition test included 260 pic-
tures from Snodgrass and Vanderwart (1980), half of
them presented as targets and half as distractors.

The Stimullus intervention was administered to par-
ticipants through the following sessions: Visual sequence;
Storing of words; Storage of sentences; Categorization of
words; Storage of images; and Storage of stories. Materials
used in Stimullus sessions were based on adaptations
from sessions two to seven of the procedure developed
by Chariglione and Janczura (2013). The first session of
Chariglione and Janczura’s procedure was excluded in

order to align the two intervention groups with same num-
ber of sessions, frequency and application period.

The MEMO intervention was administered to par-
ticipants through the following sessions: Information
on Memory and Aging; The importance of attention;
Mental imagery training; The method of loci; The Face-
Name association method; and The method PRST.
Materials used in MEMO sessions were based on adap-
tations into Portuguese of the materials presented by
Gilbert, Fontaine and Belleville (2011).

Procedures

Procedures included the following steps: translation
and adaptation of MEMO intervention and Face-Name
Association test into Portuguese, training of research assis-
tants, pre-intervention, intervention and post-intervention.

Translation and adaptation of MEMO interven-
tion (Gilbert et al., 2011) and Face-Name Association test
(Vanhalle & colleagues, 1998) into Portuguese followed by
the five steps proposed by Beaton, Bombardier, Guillemin
and Ferraz (2002) for the cross-cultural adaptation of pro-
cedures and tools in healthcare: (i) translation (performed
by two independent bilingual translators - Portuguese and
French), (ii) synthesis (resolution of differences between
both translations by a third translator), (iii) back-trans-
lation (judgment of the property of the third translator
translation from an independent translator, bilingual and
original language material), (iv) review (performed by psy-
chologists with expertise in the area of cognitive interven-
tions with older adults) and (v) pre-test and preliminary
version (procedure applied in five older adults, to detect
difficulties of comprehension and understanding of the
procedure and materials). The translation and adapta-
tion of MEMO intervention into Portuguese included the
application manual for the administration of the sessions.

The research assistants included a neuropsychol-
ogist and six psychology undergraduate students. There
was one responsible for their training and that the wiz-
ards received adequate training before the beginning of
the interventions.

During the pre-intervention diagnostic and mem-
ory tests were administered to all 87 candidates, within
up to three individual 60-min sessions, one per week.
They were administered within 30 days before the begin-
ning of the intervention procedure. Anamnesis, MMSE,
BAI, GDS-15, NEUPSILIN, and TMV were administered
orally. Free Recall, Image Recognition and Face-Name
Association tests were administered with a computer,
using SuperLab 4.0 application (Produced by Cedrus
Corporation®). The oral responses were recorded by
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the research assistant on answer sheets and the Image
Recognition test responses were stored in the computer.

Each intervention procedure included six sessions
distributed in a six-week period, one per week, lasting
two hours each. The experimental groups were led by
a neuropsychologist, with cognitive intervention expe-
rience with older adults, and accompanied by at least
two research assistants. In each session of the interven-
tion procedure, the following steps were taken: review
of the previous session’s content and home exercises,
discussion of the week’s theme of application, conduct-
ing group exercises, recap of the current session’s con-
tent, and presentation of the exercises to be performed
at home. These instructions were standardized for bet-
ter comparison between experimental groups.

During post-intervention the same pre-interven-
tion tests were administered, except Anamnesis and
MMSE. Tests were administered up to 30 days after the
conclusion of interventions in three individual 60-min-
sessions, one per week. 44 participants completed the
post-intervention assessment.

Data Analysis

The effect of the intervention on memory per-
formance was assessed using the following measures:
hits in TMV test; hits discrimination index (memory
accuracy measure that indicates the probability that an
image is properly recognized) and response bias (prob-
ability of a target image to be recognized as a target,
when the participant is in doubt if it is target or distrac-
tor) in Image Recognition test, calculated according to
Snodgrass & Corwin (1988); amount of retrieved words,
in Free Recall test; number of correct associations in
Name-Face Association test. The clinical status of the
participants was assessed through 16 diagnostic mea-
sures: BAI, GDS-15, and 14 NEUPSILIN variables? scores.

Table 2. Memory Measures in Pre and Post Intervention.

I. P. F. S.Chariglione, G. A. Janczura, S. Belleville

The data was first analyzed to assess whether they
met the statistical assumptions of parametric analysis nor-
mality (Shapiro-Wilk test), homoscedasticity (Levene test),
error independence (Durbin-Watson test) and multicol-
linearity (FIV). Analysis revealed that the data did not meet
these assumptions and hence were submitted to nonpara-
metric analysis. The median and interquartile range was
considered to evaluate the effects of interventions on
memory and diagnostic measures. The intervention type
between-groups effect was analyzed by Kruskal-Wallis test
with post hoc Mann-Whitney, and the intra-group pre-post
effect was analyzed by station signals Wilcoxon test. The
significance level was 5% (p < 0.05) for all tests.

Results

Analysis of the Intervention Effect on Memory
Measures

The intra-group analysis of pre and post inter-
vention performance revealed that participants of the
MEMO group showed significant improvement in TMV
(Z=-2.87,p=0.01, r=-0.43) and, based on their medians,
they recognized greater number of images correctly and
remained stable in relation to other variables. Participants
of the Stimullus group showed significant decline in the
probability of correctly recognizing an image (Z = -2.03,
p = 0.04, r = -0.31), improvement in TMV (Z = -2,87,
p = 0,01, r = -0,43) decline in Face-Name Association
test (Z=-2,03, p = 0,04, r = -0,31) and remained stable
in relation to other variables. Participants of the control
group showed improvement in TMV and in the prob-
ability of correctly recognizing an image, decline in the
number of images correctly recognized and in Face-Name
Association test. The remaining variables showed no sig-
nificant differences as can be observed in Table 2.

Group

Varible

MEMO (n = 17)

Stimullus (n = 11)

Control (n = 16)

™V

C

Pre intervantion
Post intervantion

pb

Pre intervantion
Post intervantion

pb

15,00 (5,00 - 17,00)
17,00 (13,00 - 19,00)
0,01

209,00 (192,00 - 219,00)
214,00 (188,00 - 220,00)

0,61

14,00 (12,50 - 16,50) 14,00 (8,75 - 16,25) 0,79

16,00 (15,00 - 19,00) 16,50 (11,75 - 19,00) 0,87
0,32 0,22

214,00 (211,50 - 218,50) 201,00 (186,00 - 210,25) 0,03

214,00 (209,00 - 216,50) 200,50 (182,00 - 208,25) 0,07

1,00

0,81

continue...
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Table 2. Continuation

Group

Varible MEMO (n =17) Stimullus (n = 11) Control (n = 16) p?

Pr
Pre intervantion 0,73(0,51-0,79) 0,81(0,73-0,86) 0,57 (0,46 - 0,77) 0,05
Post intervantion 0,53(0,30-0,79) 0,64 (-0,13 - 0,84) 0,65 (0,53-0,82) 0,65
p° 0,21 0,04 0,33

Br
Pre intervantion 0,50 (0,50 - 0,50) 0,50 (0,50 - 0,50) 0,50 (0,50 - 0,50) 1,00
Post intervantion 0,50 (0,50 - 0,50) 0,50 (0,50 - 0,59) 0,50 (0,50 - 0,50) 0,03
p° 0,11 0,07 0,32

RECU
Pre intervantion 3,00 (2,00 - 5,00) 3,00 (2,00 - 4,50) 3,50 (2,75 - 6,25) 0,72
Post intervantion 3,00 (1,00 - 4,00) 3,00 (3,00 - 4,50) 3,50 (2,75 - 5,00) 0,43
p° 0,20 0,37 0,73

NoRo
Pre intervantion 4,00 (3,00 - 7,00) 7,00 (5,00 - 8,00) 5,50 (3,75 - 6,25) 0,17
Post intervantion 4,00 (2,00 - 6,00) 6,00 (4,50 - 8,50) 4,50 (3,00 - 5,25) 0,24
p° 0,50 0,53 0,12

Note. Memory measures represented by median, with band interquartile range in parentheses. TMV - Visual Memory Test. C - Number of hits. Pr - Discrimination index. Br - Response
bias. RECU - Word-free recovery test. NoRo - Name-face association. ? Kruskall-Wallis Test. ® station signals Wilcoxon test.

The between-group analyses indicated significant
differences on response bias associated to the Image
Recognition test to at post-intervention (H (2) = 7.22,
p < 0.05). Post hoc analysis indicated significant differ-
ences between control and MEMO groups (U = 105.00,
p <0.05, r = -0.30) and between control and Stimullus
groups (U =52.50, p <005, r =-0.39).

Analysis of Intervention Effect on Diagnostic
Measures

Participants of the Stimullus group showed sig-
nificant improvement in problem solving (Z = -2.00,
p < 0.05, r =-0.30). Based on their medians they showed
improvement in levels of depression and anxiety,

Table 3. Diagnostics Measures in Pre and Post Intervention.

attention, total memory, verbal episodic and semantic
memory, but it did not reach significance.

Participants of the MEMO group showed sig-
nificant improvement in overall memory (Z = -1.94,
p < 0.05, r =-0.29) and verbal episodic semantic memory
(Z=-1.94,p < 0.05,r=-0.29).

Participants of the control group presented significant
improvement in perception cognitive functions (Z=-2.99,
p < 0.05, r =-0.45), short-term visual memory (Z=-2.12,
p <005, r =-0.32) and verbal fluency (Z =-2.12, p < 0.05,
r = -0.32). Medians suggest an improvement in levels of
anxiety, total memory, working memory, verbal episodic
semantic memory, praxis and problem solving, but it did
not reach significance as can be observed in Table 3.

Group

Variable MEMO (n = 17) Stimullus (n = 11) Controle (n = 16) p?

BAI
Pre intervantion 5,00 (3,00 - 13,00) 7,00 (4,00 - 12,50) 5,50 (2,00 - 12,25) 0,89
Post intervantion 6,00 (2,00 - 10,00) 3,00 (2,00 - 6,50) 3,00 (2,00 - 16,25) 0,66
p° 0,26 0,12 0,93

GDS
Pre intervantion 3,00 (1,00 - 5,00) 3,00 (2,00 - 3,50) 2,00 (1,00 - 3,00) 0,31
Post intervantion 4,00 (2,00 - 5,00) 2,00 (1,00 - 2,50) 2,50 (1,75 - 4,25) 0,16
p° 0,52 0,10 0,74

OTE
Pre intervantion 8,00 (8,00 - 8,00) 8,00 (8,00 - 8,00) 8,00 (8,00 - 8,00) 0,81
Post intervantion 8,00 (7,00 - 8,00) 8,00 (8,00 - 8,00) 8,00 (8,00 - 8,00) 0,27
p° 0,13 1,00 1,00

continue...
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Group

Variable MEMO (n = 17) Stimullus (n = 11) Controle (n = 16) p?

ATE
Pre intervantion 22,00 (21,00 - 23,00) 22,00 (20,50 - 23,00) 22,00 (19,75 - 24,50) 0,73
Post intervantion 22,00 (21,00 - 23,00) 23,00 (21,00 - 24,50) 22,00 (10,75 - 23,25) 0,64
p° 0,73 0,06 0,11

PER
Pre intervantion 10,00 (9,00 - 11,00) 11,00 (10,00 - 11,50) 9,00 (9,00 - 10,00) 0,004
Post intervantion 11,00 (9,00 - 11,00) 11,00 (10,50 - 11,50) 10,00 (10,00 - 11,00) 0,35
p° 0,60 0,66 0,003

MEM
Pre intervantion 46,00 (43,00 - 54,00) 54,00 (51,50 - 60,00) 48,00 (45,75 - 54,25) 0,08
Post intervantion 50,00 (47,00 - 57,00) 58,00 (54,00 - 60,00) 52,00 (48,00 - 60,00) 0,24
pb 0,05 0,83 0,20

MTRA
Pre intervantion 21,00 (17,00 - 24,00) 28,00 (25,00 - 30,50) 21,50 (18,75 - 26,00) 0,04
Post intervantion 21,00 (19,00 - 27,00) 24,00 (22,50 - 26,50) 23,50 (21,00 - 26,75) 0,70
p° 0,15 0,09 0,10

MVES
Pre intervantion 18,00 (16,00 - 21,00) 21,00 (18,00 - 22,50) 18,00 (14,75 - 21,00) 0,22
Post intervantion 21,00 (16,00 - 22,00) 23,00 (20,50 - 26,00) 20,50 (17,00 - 21,25) 0,07
p° 0,05 0,09 0,40

MSLP
Pre intervantion 5,00 (5,00 - 5,00) 5,00 (4,50 - 5,00) 5,00 (5,00 - 5,00) 0,64
Post intervantion 5,00 (5,00 - 5,00) 5,00 (5,00 - 5,00) 5,00 (5,00 - 5,00) 0,18
pb 0,10 0,32 0,56

MVCP
Pre intervantion 3,00 (3,00 - 3,00) 3,00 (3,00 - 3,00) 3,00 (3,00 - 3,00) 0,40
Post intervantion 3,00 (3,00 - 3,00) 3,00 (3,00 - 3,00) 3,00 (2,00 - 3,00) 0,33
pb 1,00 0,66 0,03

MPRO
Pre intervantion 2,00 (0,00 - 2,00) 2,00 (2,00 - 2,00) 2,00 (2,00 - 2,00) 0,10
Post intervantion 2,00 (1,00 - 2,00) 2,00 (2,00 - 2,00) 2,00 (2,00 - 2,00) 0,02
p° 0,53 0,32 1,00

ARIT
Pre intervantion 6,00 (5,00 - 8,00) 8,00 (7,00 - 8,00) 8,00 (7,50 - 8,00) 0,22
Post intervantion 8,00 (7,00 - 8,00) 8,00 (8,00 - 8,00) 8,00 (7,00 - 8,00) 0,37
» 0,07 0,10 0,68

LIN
Pre intervantion 51,00 (49,00 - 52,00) 53,00 (52,50 - 53,00) 52,00 (50,75 - 53,00) 0,03
Post intervantion 52,00 (50,00 - 53,00) 52,00 (51,50 - 53,00) 50,50 (49,75 - 52,25) 0,13
4 0,32 0,26 0,12

continue...
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Table 3. Continuation

Group

Variable MEMO (n=17) Stimullus (n = 11) Controle (n = 16) p?

PRAX
Pre intervantion 18,00 (17,00 - 20,00) 19,00 (17,50 - 20,50) 17,50 (15,75 - 19,25) 0,20
Post intervantion 19,00 (16,00 - 20,00) 19,00 (18,00 - 21,00) 18,00 (15,75 - 19,25) 0,47
p° 0,77 0,66 0,41

RES
Pre intervantion 2,00 (1,00 - 2,00) 2,00 (2,00 - 2,00) 1,00 (1,00 - 2,00) 0,01
Post intervantion 2,00 (1,00 - 2,00) 2,00 (1,00 - 2,00) 1,50 (1,00 - 2,00) 0,69
p° 0,71 0,05 0,18

FVER
Pre intervantion 5,00 (5,00 - 7,00) 7,00 (5,50 - 7,50) 5,00 (4,75 - 6,00) 0,05
Post intervantion 5,00 (4,00 - 6,00) 6,00 (5,50 - 7,50) 6,00 (5,00 - 7,00) 0,04
p° 0,06 0,40 0,03

Note. Memory measures represented by median, with band interquartile range in parentheses. BAI - Beck Anxiety Inventory. GDS - Geriatric Depression Scale. OTE - Orientation
temporospatial, ATE - Attention, PER - Perception, MEM - Memory, MTRA - Working Memory, MVES - Verbal Memory Episode Semantics, MSLP - Semantic Memory Long Term,
MVCP - Visual Short-Term Memory, MPRO - Prospective memory, ARIT - Arithmetic, LIN - Language, PRAX - praxis, RES - solving problems, FEVR - Verbal Fluency. * Kruskall-Wallis

Test. ® station signals Wilcoxon test.

Regarding the between-group analyses, differ-
ences were found on the following variables: perception,
working memory, prospective memory, language and
problem solving. The group difference was significant
for prospective memory (H (2) = 7.49, p <0.05) at post-
intervention moment. Post hoc analysis detected signifi-
cant differences between MEMO and Stimullus groups
(U=57.00, p <0.05, r =-0.32) and between MEMO and
control groups (U = 87.00, p < 0.05, r =-0.33).

Discussion

The results of this study in healthy older adults
from Brazil indicated positive effects of different cog-
nitive interventions on memory measures and to a
lesser degree on some of the measures that are used
for diagnostics. The MEMO intervention procedure
resulted in more cognitive gains particularly for visual
memory, and verbal episodic memory and semantic
memory. These results are consistent with previous
studies that present cognitive training interventions as
a potentially impactful non-pharmacological strategy,
with simplified implementation that also promotes
social interactions (Belleville et al., 2006; Belleville
et al.,2018; Mowszowski et al., 2010; Netto, 2010;
Olchik et al., 2012).

Stimullus intervention procedure produced benefits
to participants in problem solving, attention, verbal mem-
ory and total memory episodic semantics. The participants

presented gains in memory and diagnostic measures,
compared to the group that underwent cognitive train-
ing. These results corroborated Da-Silva et al. (2011) and
Dias e Dias de Macedo et al. (2015) in which reports of the
families of older adults related positive changes regarding
to social and cognitive aspects, inclusively with a positive
perception of their performance in the intervention.

Overall and despite a statistically significant
effect on some variables, the two experimental groups
showed a magnitude of effect of the interventions that
was relatively modest relative to the control group as
was noted by Belleville et al. (2018), Splinter (2003),
Netto (2010), Olchik et al. (2012), Yassuda et al. (2006)
and Yassuda et al. (2010). This might be due to the
small sample size and/or some variability. Therefore,
remains to be conformed with larger groups. This
stresses the importance of comparing the change with
that of a control group.

Participants in the control group indicated
improvement in a few variables, but no significant gain,
which may be linked to the fact that the older adults had
received attention and had felt included in the study, gen-
erating an increase in self-confidence and self-efficacy
(Popp & Schneider, 2015, West & Thorn, 2001).

The effect of interventions on memory perfor-
mance was observed in TMV but not on Face-Name
Association, Image Recognition and Free Recall tests.
Related to the TMV a significant benefit to participants of
the MEMO group was observed with minor improvement
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in participants of the Stimullus group. No significant dif-
ferences were found on the Face-Name Association
test, regardless of the type of intervention. This result
was unexpected considering that the participants of the
MEMO group received specific training on how to per-
form this kind of association (Belleville et al., 2006).

One hypothesis for the non-significant results
of some tests, diagnostics specifically, is related to the
sample size per experimental condition. This limitation is
also found in other interventions studies many of which
rely on small sample size: Belleville et al. (2006), with 47
participants, 28 of which older adults with mild cogni-
tive impairment and 17 healthy older adults; Gagnon
and Belleville (2012), with 24 participants, 12 per condi-
tion, divided into two groups; Netto (2010), with 20 par-
ticipants, 11 in an experimental group and nine in the
control group; Yassuda et al. (2006), with 69 participants
divided into two groups; and Olchik et al. (2012), with 65
healthy older adults and 47 older adults with mild cogni-
tive impairment, divided into four groups).

Difficulty in controlling the effects of retesting is a
limitation that was observed in this study and that was
also reported by Netto (2010), due to the unavailability
of different versions of the same tests, except for the
Face-Name Association test. One way to minimize this
effect was to randomize the tests in pre- and post-inter-
vention moments. The impact of test repetition could
be reduced in further studies by using larger samples
as well as assessing the effects of MEMO and Stimullus
interventions with longer intervals.

The presented results indicate that more study
is need in this area. Continued efforts should be given
to improving the training interventions (MEMO and
Stimullus) and adapting them to the Brazilian popula-
tion. Future research should develop programs built on
what has already been demonstrated that can improve
cognitive performance, aligning scientific knowledge
and its applicability to human development. Some
training interventions indicated reduction of depressive
symptoms, which indicates that subjective gains should
also be considered and investigated.

In summary, future studies are expected to
respond to demands closer to clinical practice, more
interpreted from the neuropsychological point of view,
with recommendations for cognitive interventions to
patients, documentation of long-term gains from dif-
ferent types of interventions, generalization of gains
to other cognitive domains, activities of daily living
and improvement of the control group. Despite the

I. P. F. S.Chariglione, G. A. Janczura, S. Belleville

variability of the findings, cognitive interventions con-
stitute a fertile field of study in the psychology of aging
and can contribute to the maintenance of healthy aging.
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" NEUPSILIN variables: OTE - Orientation temporospatial, ATE — Attention, PER — Perception, MEM — Memory, MTRA - Working Memory,
MVES - Verbal Memory Episode Semantics, MSLP - Semantic Memory Long Term, MVCP - Visual Short-Term Memory, MPRO - Prospective memory,
ARIT - Arithmetic, LIN — Language, PRAX - praxis, RES - solving problems, FEVR - Verbal Fluency.
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