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KEYWORDS Abstract The objective of this study was to verify the effectiveness of a cognitive stimulation
Cognitive stimulation, programme using technology: PESCO MX in comparison to a traditional programme that used non-
self-esteem, technological recreational activities to improve levels of self-esteem, self-efficacy, and autonomy
self-efficacy, in older adults. In this quasi-experimental investigation, 63 participants were divided into three
autonomy, groups of older adults attending three different senior day-care centres. One group was trea-
older adults ted with technology, another without technology, and the third group received no programme.

All three groups were measured pre-test and post-test. The results show a significant difference
in the three variables between the technology group and the control group; however, there is no
difference in the pre-test results. Another finding shows significant differences between the three
groups for the self-efficacy variable; differences were also found between the group that did not
use technology and the control group. There was also a difference between the group without
technology and the group that used the PESCO MX (the latter being higher). In general, a cogniti-
ve stimulation programme using technology benefitted self-esteem, self-efficacy, and autonomy,
which indicates that this programme can contribute to improving the quality of life during old age.
Finally, the theoretical and practical implications of this study were analysed.

© 2020 Fundacion Universitaria Konrad Lorenz. This is an open access article under the CC BY-
NC-ND license (http://creativecommons.org/licenses/bync-nd/4.0/).

Eficacia de un programa de estimulacion cognitiva con tecnologia en la autoestima,
autoeficacia y autonomia de adultos mayores

PALABRAS CLAVE Resumen El objetivo de este estudio fue comprobar la eficacia de un programa de estimulacion
cognitiva con tecnologia: PESCO MX, frente a un programa tradicional con actividades lUdicas sin

Estimulacion cognitiva, ) ) X ) L e °
tecnologia, para mejorar los niveles de autoestima, autoeficacia y autonomia en adultos mayores.

autoestima
autoeﬁcaci; En esta investigacion cuasi-experimental 63 participantes fueron divididos en tres grupos de adul-
) .. . . ’ ’
autonomia tos mayores de tres diferentes estancias, a uno de ellos se le aplico el programa con tecnologia,
’ ’ .. ’ . 7
adultos mayores a otro sin tecnologia y el tercer grupo no se le suministré ninglin programa; a los tres se les to-
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maron dos medidas pretest y postest. Los resultados muestran una diferencia significativa en las
tres variables entre el grupo con tecnologia y el grupo control, en el pretest no existe diferencia
alguna. Otro hallazgo muestra diferencias significativas, para la variable de autoeficacia, entre los
tres grupos; es decir, también se encontraron diferencias entre el grupo sin tecnologia y el grupo
control, ademas de entre el grupo sin tecnologia y el grupo que utilizo el PESCO MX, siendo mas
alto este ultimo. En general, la autoestima, autoeficacia y autonomia se vieron mas beneficiadas a
través de un programa de estimulacion cognitiva con tecnologia, lo que indica que este programa
puede contribuir a mejorar la calidad de vida durante la vejez. Finalmente se analizaron las
implicaciones teoricas y practicas de este estudio.

© 2020 Fundacion Universitaria Konrad Lorenz. Este es un articulo Open Access bajo la licencia
CC BY-NC-ND (http://creativecommons.org/licenses/bync-nd/4.0/).

There has recently been an increase in publications on
aging and different approaches that take into considera-
tion the biological, psychological, and social changes that
older adults face. In cognitive stimulation studies that use
technology, those oriented to diminishing cognitive impair-
ment stand out, such as the ones undertaken by Fernandez-
Calvo, Rodriguez-Pérez, Contador, Rubio-Santorum, and Ra-
mos (2011) and Gaitan et al. (2013).

Research has been undertaken on the effectiveness
of cognitive stimulation programmes that reflect impro-
vements in the intellectual areas they stimulate, such as
attention, memory, reasoning, executive functions, intelli-
gence, language, and concentration. For instance, Finn and
McDonald’s (2011) work demonstrates that older adults with
mild cognitive impairment can improve their performance
significantly when given repeated practice on computerized
cognitive exercises. In addition to this achievement, it has
been proved that learning ICT skills enhance the develo-
pment of cognitive processes such as attention, memory,
intelligence, and language with appropriate modifications
according to population needs.

In this context, projects such as those carried out by
Rute-Pérez, Rodriguez, Rodriguez, Hurtado, and Caracuel
(2016) and Szymanowski (2016) preconize several strategies
to solve this is with computer-based cognitive stimulation
and training programmes.

Alternatively, there have been studies in which intellec-
tual skills were improved through stimulation without the
use of technology. For example, Motta (2009) reviews se-
veral cognitive stimulation and training programmes that
have shown effectiveness in delaying the deterioration of
daily activities in older adults; such as Cadavid, Villada, &
Klimenko’s (2011) intervention, which attempted to improve
the senior population’s attention and memory for them to
achieve better cognitive performance.

In addition to these types of interventions, cognitive sti-
mulation goes together with communication skills, which,
according to Rodriguez and Basto (2012), are necessary to pro-
mote thinking as language and thought are reciprocal skills.

Furthermore, Velilla, Soto, and Pineda (2010) propose
administering a programme of cognitive multifactor stimu-
lation (PCMS) to establish the changes in Working Memory
(WM) in an elderly female group with amnesic type MCI
(A-MCI).

However, there are important challenges associa-
ted with face-to-face cognitive stimulation and training
programmes, such as the costs of providing these services

to a growing population, so it is necessary to identify fast,
effective, and low-cost solutions to delay cognitive decli-
ne associated with aging. “Normal or successful aging” are
becoming more and more familiar compared to “pathologi-
cal aging” because the increase in the population of older
adults in the country has increased some institutions’ inte-
rest in creating “mental health” programmes and studying
the characteristics that this age group present.

In this sense, Motta (2009) and Barrantes (2010) share
an idea similar to the previous one: cognitive stimulation
must encompass other important areas such as biological,
perceived self-efficacy in their daily activities, communi-
cation skills, and social relationships. Therefore, cognitive
stimulation must achieve the following objectives: maintain
intellectual skills in order to preserve autonomy and func-
tionality, create an environment with enough stimuli that
facilitates reasoning and physical activity, as well as impro-
ving interpersonal relationships.

Additionally, we also found studies related to autonomy:
(@) for which older adults increased their autonomy scores
after cognitive stimulation intervention; however, the mea-
surement of daily activities showed no variations (Martinez,
2012); and, (b) presented a significant improvement in their
indicators of cognitive deterioration and quality of life, but
none of the groups experienced significant changes in autono-
my (Miranda, Mascayano, Roa, Maray, & Serraino, 2013).

The gaps found in previous studies relate to the develop-
ment of cognitive stimulation and its incidence in other fun-
damental biopsychosocial variables in the elderly. Indeed,
while noticing physical, psychological, and social changes, ol-
der adults wish to remain physically and cognitively healthy.
There is, however, still a need to develop more interven-
tions that can preserve their cognitive functions and pre-
serve or improve their Quality of Life (QOL).

Moreover, issues relating to the elderly have been
addressed by different isolated approaches. Based on the
literature review, it can be seen that that research trends
for the elderly have been mainly in the psychological area,
with an emphasis on improving intellectual areas and redu-
cing cognitive impairment as well as their physical abilities.

However, the impact that the development of these cog-
nitive skills has on self-esteem, self-efficacy, and autonomy
has not been addressed. All these variables are important
because they directly affect quality of life. According to
Rosenberg (1965), self-esteem is a feeling towards oneself,
which can be positive or negative and is constituted by
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the individual’s own characteristics. An adequate level of
self-esteem guarantees that the older adult will be able to
face important setbacks in life with dignity and will not lose
heart easily (Bonet, 1994).

Self-efficacy is the second QOL factor. Bandura (1999)
conceptualizes this as the evaluation that each person
makes about their own ability or competence to perform
an action that allows them to achieve certain results. In
adults, this assessment will depend on the expectations
they have of their own abilities and aptitudes and the diffi-
culties associated with a task (Gonzalez, 2005).

Pavon and Arias (2013) have reached the conclusion that
self-efficacy is associated with the feeling of having ability
to participate in conflicts that arise in everyday life. Older
persons who do not perceive adequate levels of self-efficacy
tend to show low self-esteem and negative feelings towards
overcoming obstacles of old age. However, San Juan, Pé-
rez, and Bermidez (2000) comment that adults with high
self-esteem are confident in their own abilities and act with
motivating thoughts. This perception of self-esteem can
influence feelings, thoughts, and actions, and, as a con-
sequence the elderly can achieve their personal goals and
objectives: there is an influence on their self-efficacy.

Lastly, we can define autonomy as: “...[the] capacity and
freedom to think for oneself, with a critical sense and appli-
cation within the context in which one is immersed ... it is
deduced that the more knowledge, the greater the possibi-
lity of autonomy and that ignorance is the absence of it ...”
(Diaz-Osorio, 2009, pp. 23-24). The elderly’s self-esteem,
self-efficacy, and autonomy are associated factors that will
directly affect their daily lives.

In terms of several factors that affect and/or benefit
QOL in older adults, the World Health Organization (WHO,
2014) mentions that aging is a challenge for society, which
must adapt to maximally improve older people’s health and
functional capacity. In Mexico, there are 12.4 million people
aged sixty and over, which represents 10.4% of the total
population, and the number is increasing (Instituto Nacional
de Estadistica y Geografia [INEGI], 2016).

Consequently, the objective of this research is to check
the effectiveness of a cognitive stimulation programme that
uses technology (PESCO MX) versus a traditional programme
thatonlyincludesrecreational activities (without technology)
to improve the levels of self-esteem, self-efficacy, and au-
tonomy in older adults attending elderly day-care centres
at the National Institute for Older Adults (Instituto Nacional
para Adultos Mayores or INAPAM for its acronym in Spanish)
in Cajeme, a municipality in the south of the Sonora state,
Mexico.

Method

This research is quasi-experimental since the sample
was not random; the older adults were already grouped as
they attend INAPAM senior day-care centres. We worked
with three groups in three INAPAM day-care centres. In the
first group, a cognitive stimulation programme using PESCO
MX software was applied, for the second group, a cognitive
stimulation programme was used traditionally (recreational
activities without the use of technology), and no treatment
was applied to the third control group.

Participants

All participants attended INAPAM senior day-care cen-
tres: 63 older adults in total. They all met the following
inclusion criteria: being aged sixty or older, having basic
reading skills, which was determined by a simple reading test
when they read the informed consents, having no previous
computer experience, and being a healthy person without
mental or degenerative diseases (dementia, Alzheimer’s).
The latter was relevant as older adults with these types of
diseases cannot attend these day-care centres; they have to
go to a different type of eldercare. For the sample selection,
a non-probabilistic, intentional type procedure was used.

The participants were in one of three groups containing
21 older adults from three INAPAM day-care centres in Ca-
jeme. There were 63 older people in total, 71.4% (n = 45)
women and 28.6% (n = 18) men, the ages ranged from 60 to
95 (average 72.6 and mode 70). Regarding marital status,
49.2% were married, 34.9% widowed, 7.9% were single, 4.8%
were in consensual union, and 3.2% were categorized as
being in ‘other’ civil situations. Regarding level of educa-
tion, 34.9% had completed secondary school, 23.8% had
completed primary school, 20.6% had a truncated primary
school education, and 7.9% had completed high school.

Instruments

The following instruments were selected because they
were validated and adapted in Mexico for a population of
older adults. Three instruments were applied, which are
described below:

1. Rosenberg’s Scale of Self-Esteem (1965), consists of
ten affirmations of feelings that each person has about
themselves. Six of the affirmations are positive and four
are negative. There are four scales: 1 (strongly disa-
gree) to 4 (strongly agree); Negative affirmations are
assigned the inverse score (a=.76).

2. Fernandez-Ballesteros’ Self-efficacy Scale (2009) is
made up of ten items, and it measures the perception
of personal efficacy in relation to health, cognitive, so-
cio-emotional, physical, and functional skills that are
present during old age. It is a 5-level Likert type scale:
1 (nothing) to 5 (much) (a=.90).

3. The Daily Life Activities Inventory of the Older Adult
(INACVIDIAM, for its Spanish acronym: Inventario de
Actividades de la Vida Diaria del Adulto Mayor) created
by Acosta-Quiroz (2011), has two versions: male with 26
items and female with 27 items to measure autonomy
through the frequency of daily activities, the satisfaction
associated with said frequency, and the difficulties in
carrying out these activities (2@=.92 in men and «=.80
in women). Using this instrument, the items were analy-
sed using the frequency of the activities carried out in
the adults’ daily lives, and the following Likert scale
was used: never, sometimes, very often, and every day.

Procedure

In the first stage, we were authorized to use the PES-
CO MX and apply it in the present study. The PESCO MX
software has 12 stimulation exercises, and these exercises
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are divided into four cognitive areas: memory, planning, at-
tention, and reasoning.

To explain the purpose of this research, an appointment
was then made with the INAPAM coordinator, who sugges-
ted the three senior day-care centres with the largest popu-
lations of older adults. To recruit participants, an invitation
was made to be part of a cognitive stimulation program-
me and sent to the adults in the day-cares. The purpose of
the research was also explained and those who agreed to
participate signed informed consent. It is also relevant
to note that they were already grouped since the seniors
were members of one of the three day-cares, which were
randomly selected for each intervention.

In the second stage, the PESCO MX programme activities
were adapted to recreational activities without technology
so that both experimental groups could have the same num-
ber of activities and stimulate the same intellectual areas:
memory, planning, and reasoning.

In the third stage, the pre-test was applied to the three
groups, and a poster was placed in each centre detailing the
application dates for the cognitive stimulation programmes.
In the fourth stage, there was a two-week period to begin
the cognitive stimulation programmes. Four 27-inch touch
screens were taken to the Vida Plena centre, which was the
experimental group that would be using technology, the 21
adults were grouped into groups of four and played three
games per session. Each session lasted approximately for-
ty minutes. In the Esperanza centre, cognitive stimulation
activities without technology were given to groups (the
same as the with the group using technology). Sessions
lasted forty minutes and included three playful activities
activities.

In the fifth stage, a month had passed after the cul-
mination of the cognitive stimulation programme with
and without technology until the post-test was applied to
the three groups. In the sixth stage, cognitive stimulation
activities that did not use technology were applied to the
control group (Providencia day-care centre) in order to com-
ply with the ethical principles of experimental research
with human beings and to provide them with the same cog-
nitive stimulation benefit.

The two cognitive stimulation programmes and their cha-
racteristics are explained below: PESCO MX and the traditio-
nal method with recreational activities (without technology).

Cognitive Stimulation Programme Mexican version
(PESCO MX for its Spanish acronym, or Programa de Estimu-
lacion Cognitiva)

The purpose of PESCO MX is to promote a general im-
provement of the cognitive and social functioning of the

Figure 1. Gold and silver medals as award in each exercise

person (Clare & Woods, 2004). It runs on 23-inch touch
screens that work intelligently by recognising ten contact
points at the same time, which allows for efficient appli-
cation and quick control of software usage. The quality of
the FULL HD screen of 1920 x 1080 resolution allows for
excellent image quality. These screens were used in the
study and facilitated the interaction of the elderly with
the software.

This software has 12 exercises to stimulate the following
cognitive skills:

1) Memory: list of errands, vowels and numbers, bag of
objects, dictation of numbers, memorizing images.

2) Planning: complete the series, package distribution,
and word series.

3) Attention: lost items, word series.
4) Reasoning: puzzle, word relationship.

In addition, it has a virtual assistant called Don Beto so
that participants could identify with him as he offers them
guidance and explains the objectives and steps of each
exercise. This also motivates them (see figure 1).

The PESCO MX automatically records the scores of each
exercise. At the end of each exercise the programme records
the user’s performance through their successes and errors.
This performance is stored by the programme, and the
adult is rewarded with a gold, silver, or bronze medal. This
type of incentive stimulates competitiveness and provides
a sense of achievement (see figure 1).

The differences between the PESCO MX and the PESCO,
which was developed at the University of Granada (Ru-
te-Pérez, Santiago-Ramajo, Hurtado, Rodriguez-Fortiz,
& Caracuel, 2014) are related to their design and format:
the images were changed for figures more familiar to older
adults in the north-western region of Mexico, Mexican Spa-
nish words (specifically from Sonora) were used, the colour
tones are stronger, the pastel tones were removed because
they were not distinguished by older adults, and the name
of the virtual assistant is Don Beto instead of Pepe.

Traditional Cognitive Stimulation Program (recreational
activities)

These activities were created to stimulate the same
intellectual areas and are based on the PESCO MX design
guides, which pay attention to the elderly’s particular
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characteristics; however, the recreational activities were
elaborated with physical material (sheets, pencil, foamy,
cut-out material, etc).

The activities of the Cognitive Stimulation Programme
that did not use technology are as follows:

1) Memory: list of errands, memorize numbers and
vowels, guess who | am, memorize the images, bag of
objects.

2) Planning: complete the saying, sequence of activi-
ties, order the activities.

3) Attention: tangram, hidden animals.

4) Reasoning: three in-line game, math problems.
Below are several images of the ‘playful activities’
that were carried out during the traditional cognitive
stimulation programme.

Data analysis

Data analysis was undertaken with the statistical pro-
gramme SPSS version 23, ANOVA test for repeated measu-
res. The effect size and statistical power were calculated
through the GPower programme where the effect size was
described as small, medium, and large in the terms presen-
ted by Cardenas and Arancibia (2014) as reference values
for the effect size of the different tests of statistical sig-
nificance.

Results

Table 1 shows the performance of the three groups (mean
and standard deviation), pretest and postest, for each of the
selected dependent variables. Post-hoc tests were perfor-
med in search of differences of significant means in the test
scores between groups. They resulted in no differences of
significant means between groups in the pre-test (p > 0.05);
however, differences of significant means were found in the
post-tests. These differences are shown in table 1.

The results of the ANOVA indicated that there were no
significant differences between the pre-treatment groups
on the Self-Esteem scale (Rosenberg’s Scale of Self-Esteem)

(F,,,=0.96, p=0.39). However, the effect of the group that
worked with technology (PESCO MX) was significantly higher
in the post-test (F, ,, = 3.98, p<0.024). Post-treatment con-
trasts indicated that the control group scored significantly
lower than the technology group. (p=.024). The effect of
the factor (F,,, = 14.79, p<0.001) and of the Self-Esteem
interaction (Self-Esteem-Treatment Group) were significant
(F, ,,=3.37, p<0.05). The group with the technology-media-
ted intervention (PESCO_MX) showed a significantly greater
increase in the self-esteem scale compared to the traditio-
nal group (playful activities) and the control group. Figure 2
shows the performance of the groups in Self-Esteem before
and after treatment. Additionally, according to Cardenas and
Arancibia (2014), the effect size was small (<0.25), and the
effect power was calculated (see table 2).

For the Self-efficacy scale (Fernandez-Ballesteros’
Self-efficacy scale) ANOVA results indicated that there
were no significant differences between the pre-test groups
(F,,=1.93, n.s.). However, the effect of the group that used
the PESCO MX was significant in the post-test (F, = 23.90,
p<0.001). Post-test contrasts indicated that the group wi-
thout technology (p= .001) and the control group (p= .000)
scored significantly lower than the group with technology.
Meanwhile, the group with no technology treatment sco-
red significantly higher than the control group (p= .026).
The effect of the factor (F, ,,= 14.79, p<0.001) and of the
interaction (Self-efficacy _ treatment) were significant
(F, .= 3.37, p<0.05): the group with the technology-media-
ted intervention (PESCO_MX) showed a significantly greater
increase in the scale of self-efficacy in comparison with the
recreational activities group and the control group. Figure 3
shows the Self-efficacy performance of the groups both be-
fore and after the treatment. The size and power of the
effect were calculated; according to Cardenas and Aranci-
bia (2014), the effect was large (> 0.40) for self-efficacy and
power of 0.95 (see table 2).

Regarding the Autonomy scale (Acosta-Quiroz’s 2011
INACVIDIAM), the performance of the groups in terms of
their Autonomy before and after the treatment is presen-
ted in Figure 4. The results of the ANOVA indicated there
were no significant differences between the pre-treatment

groups in the Autonomy scale (F, = 1.82, n.s.). Similarly to

Table 1 Mean and standard deviation of Self-Esteem, Self-efficacy, and Autonomy of the groups (pre- and post-treatment)
Group 1 Group 2 Group 3 Post-hoc
Self-esteem Pre-test 2.87 (0.47) 2.70 (0.42) 2.78 (0.25) n.s.
Self-esteem Post-test 3.24 (0.21) 3.13 (0.32) 2.97 (0.38) b*
Self-efficacy Pre-test 4.27 (0.69) 3.88 (0.75) 3.90 (0.73) n.s.
Self-efficacy Post-test 4.51 (0.25) 3.87 (0.75) 3.43 (0.39) a**, b**c*
Autonomy_Pre-test 1.74 (0.49) 1.56 (0.34) 1.49 (0.30) n.s.
Autonomy_Post-test 2.02 (0.36) 1.71 (0.36) 1.50 (0.27) b*

1 = with technology, 2 = without technology, 3 = control.

n.s. = non-significant

a) Differences between group 1 and group 2, b) differences between group 1 and group 3, c) differences between group 2 and group 3.
Signification margins: p<0.017 (*), p<0.001 (**); marginal difference p>0.05
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Figure 2. Change in self-esteem scale scores according to treat-
ment (1 = group with technology; 2 = group without technology;
3 = control group)

Table 2. Effect size and power for measured variables
Effect size Power
Self-esteem 0.22 0.95
Self-efficacy 0.51 0.95
Autonomy 0.45 0.96

the other scales, the effect of the group that worked with
technologywassignificantinthe post-test (F, ,=5.05, p<0.01).
Post-treatment contrasts indicated that the control group
scored significantly (p= .01) lower than the group that
used technology. In this case, however, there was no sig-
nificant difference between the traditional group (without
technology) and the control group. The effect of the factor
(F, ,= 8.70, p<0.001) and of the (Autonomy treatment) inte-
raction were significant (F, .= 5.59, p<0.05): the group with
the technology-mediated intervention (PESCO_MX) showed
a significantly greater increase in the autonomy scale com-
pared to the control group. Finally, the size and potency
of the effect were calculated. According to Cardenas and
Arancibia (2014), the effect size had a medium effect of
0.45 on autonomy (>0.25) and 0.96 on power (see table 2).

Discussion and conclusions

The findings show an increase in the levels of self-es-
teem, self-efficacy, and autonomy after the intervention
(cognitive stimulation programme) using technology. It was
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Figure 3. Change in the scores of the Self-efficacy scale accord-
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3 = control group)
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shown that there were significant differences between the
level of self-esteem, self-efficacy, and autonomy for
the group that used technology and the control group.

Therefore, the results obtained show that the cognitive
stimulation programme that used technology (PESCO MX)
has proved more effective than the traditional programme
with playful activities activities (without technology). The
above indicates that participating in a cognitive stimulation
programme that uses technology (PESCO MX) helps to impro-
ve self-esteem, self-efficacy, and autonomy in older adults.

We can infer that a cognitive skills programme that uses
technology not only helps to improve cognitive skills: me-
mory, planning, attention, and reasoning, which has already
been proven by several authors (Acosta-Quieoz, 2011; Al-
dana, Garcia, & Jacobo, 2012: Chan, Ngai, Leung, & Wong,
2009; Wolinsky, Vander, Howren, Jones, & Dotson, 2013),
but it also affects the self-esteem, self-efficacy, and au-
tonomy in older adults. This enhances the benefits achie-
ved by traditional cognitive stimulation programmes using
recreational activities.

Self-esteem is a key concept in aging since there is a sig-
nificant decrease during old age compared to other stages
such as adolescence and adulthood (Orth, Trzesniewski, &
Robins, 2010). Due to the above, it is very important to try
programmes that help this age group to improve their fee-
lings towards themselves: to achieve positive self-esteem.
This will help them to face the physical, psychological,
and social changes that are characteristic during this stage
(Wagner, Lang, & Neyer, 2013).

In the group that used technology, results showed an
increase in this variable, which indicates positive self-es-
teem in older adults. In Schmitt and Allik’s (2005) research,
the scale of self-esteem was simultaneously applied to 53
nations, and a similar score was obtained, which indicated
that positive self-evaluation can be culturally universal.

Regarding the level of self-efficacy, the results show a
significant increase after the cognitive stimulation program-
me for the group that used technology (PESCO MX) as well
as the group without technology (recreational activities) in
comparison to the control group. This indicates that both
interventions affected self-efficacy, but the group that used
technology was affected to a greater extent (see table 2).

This means that the cognitive stimulation programme
is effective in improving the levels of self-efficacy in ol-
der adults with and without technology. These results are
consistent with those obtained by Blanco-Molina (2010) and
Blanco and Salazar (2017) in Costa Rica. They conclude that
this variable is a predictor of successful aging and quality of
life during old age.

Self-efficacy is essential for development during all sta-
ges of life, but especially during old age since it impacts
one’s beliefs, emotions, and behaviours, if a person feels
capable and trusts in their own abilities, they can gain be-
nefits and achieve personal satisfaction (Rice, Lockenhoff,
& Cartensen, 2002). Due to the above, we can infer that this
variable affects self-esteem (Pavon & Arias, 2013) and au-
tonomy because when you feel able to perform an activity
you feel more satisfied with yourself and can perform daily
activities more independently.

Regarding autonomy, the findings show a significant in-
crease in the group with technology compared to the con-
trol group. These results are similar to those presented by
Orozco, Anaya, Santiago, and Garcia (2016) when they used

a physical activity (Tai Chi) to measure the cognitive area
and autonomy through INACVIDIAM. The group of Tai Chi
practitioners obtained significantly higher scores than the
sedentary group as well as greater frequency and satisfac-
tion when performing daily activities.

These results indicate that the use of the cognitive sti-
mulation programme with and without technology improves
the frequency and perception of satisfaction in older adults’
daily activities. Likewise, the results of Herrera, Muhoz,
Martin, and Cid’s (2011) study indicate that there are various
programmes to promote functional capacities, such as: (a)
cognitive maintenance and rehabilitation, (b) programmes
to approach technologies, (c) promoting autonomy, and
(d) preventing dependency. In this sense, it is important
to create specialized programmes for older adults in order to
prevent issues associated with aging.

The PESCO MX cognitive skills programme also contri-
butes to counteract the progressive decrease of autonomy
during old age since the frailty of the elderly increases with
age and their daily lives are either effected, which cau-
ses deterioration in their autonomy, or they become totally
dependent (Rodriguez, Collazo, Ricard, & Bayarre, 2013).

In conclusion, our findings show theoretical and practi-
cal implications related to the perception of self-esteem,
self-efficacy, and autonomy in older adults. They also
indicate how these variables were most benefited through
a cognitive stimulation programme using technology. Con-
sequently, the PESCO MX programme can be used not only
to improve the cognitive abilities of this age group, but it
also impacts the three variables studied. It will, therefore,
contribute to improving their quality of life.

We suggest continuing to create and promote cognitive
stimulation programmes to improving older adults’ QOL by
using a larger sample. In addition, research that includes
other variables such as social, family, physical activities,
etc, are required to fully measure the biopsychosocial
approach to the older adult. Likewise, we recommend con-
tinuing to conduct research into psychoeducational techno-
logy to develop more collaborative studies with different
academic nuclei. This is in order to obtain multidisciplinary
results that would present a better perspective on the
general development of the elderly and the repercussions
of technology.
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