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ABSTRACT

Introduction: Cognitive stimulation is essential to maintain and / or improve the cognitive
function of the elderly.

Objectives: This study aimed to evaluate the impact of the application of a Cognitive Sti-
mulation Program on the maintenance or improvement of the cognitive function of the
elderly at the levels of orientation, memory, calculation and language. It was also intended
to evaluate complementary measures of the impact of the intervention program, name-
ly on the quality of life, depressive symptoms, in the eight cognitive domains, executive
function, visuospatial capacity, memory, attention, concentration and working memory,
language and orientation.

Method: The program was performed in 14 sessions for seven weeks, with pre-and post-
-test measurements. The final sample consisted of seven elderly men, four men and three
women aged between 68-89 years (80.29 + 8.83 years), who responded to the following
measures: Montreal Cognitive Assessment (MoCA), Quality of life (IAQdV-8), Geriatric De-
pression Scale (GDS-15) and Cognitive Decline Test (6-CIT).

Results: The post-test cognitive decline in relation to the pre-test decreased significantly
(6_CIT), with an improvement in the cognitive function of the elderly. The improvement
of some indicators of cognitive function is positively correlated with the self-perception
of quality of life with negatively depressive symptomatology.

Conclusions: The administration of Cognitive Stimulation Programs contributes to an im-
provement of the cognitive function in the elderly and an increase in the quality of life.

Key-words: Cognitive function; memory; quality of life and depression.

INTRODUCTION

Aging is a stage of the life cycle that is characterized by the emergence of several issues,
namely isolation, loneliness, loss, depression, identity and interpersonal relationship is-
sues, feelings of inferiority, mental confusion, and dementia, among others”. Due to the
increase in life expectancy, the efforts to understand the aging process aim to improve
older adults’ quality of life and subjective well-being®?. Quality of life in old age is often as-
sociated with environmental conditions, behavioral skills, and psychological well-being®.
However, cognitive ability is essential to achieve quality of life in old age. Cognitive train-
ing leads to many benefits, not only at the cognitive level but also in other domains such
as psychological well-being, which results from the individuals’ perception of their sa-

tisfaction with life and affections®. According to Morais®, aging is a unique process for
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every person, thus making it necessary to consider the older person’s functional capacity
to perform activities of daily living and contribute to the quality of life in old age. There-
fore, the improvement of quality of life contributes to older adults’ healthy aging® and

preserved cognitive function”, which may decline with age.

Cognitive processing includes the information processing speed, the working memory, and
the sensory skills®. The decline in information processing speed and response is the most
predictable cognitive change. It is characterized by a cognitive decline and affects the at-
tention, memory, performance of activities of daily living, and decision-making®. Functio-
nal impairment influences the older person'’s ability to perform activities of daily living,
thus compromising their autonomy'®. Functional impairment is characterized by the ina-

bility to perform activities of daily living without the help of others.

Functional impairment hinders the individual’s ability to engage in physical activity®,
which is a risk factor. The fact that older people are unable to move correctly (due to weak
muscle strength, balance or gait) leads to an increased risk of falls, which have a significant
impact on the family and the healthcare system because the older person becomes disabled.
The older person starts depending on other people and requiring more care, thus increas-
ing the burden on the family and the institutions®?. According to the Pordata database”,

less than 5% of older people aged over 65 years are institutionalized in Portugal.

The impact of age-related physical, psychological, and social changes depends on the ol-
der person’s life context”. Most institutions do not implement programs aimed at enhan-
cing cognitive function, which leads to the functional and cognitive impairment of older

people?.

There are multiple cognitive stimulation programs described in the literature. A cognitive
stimulation program (memory) was implemented in a sample of 46 healthy older people,
who showed significant improvement, as assessed by the Mini Mental State Examination
(MMSE)". The program consisted of several activities based on lectures, games, problem-
solving, and reasoning exercises. Souza, Borges, Vitéria, and Chippetta® carried out a
training and memory program with institutionalized older people aged 65 to 98 years, who
were evaluated using the MMSE, word recall and recognition, and verbal fluency. The re-
sults showed that women and younger older people had a better performance and that in-

dividuals with a higher education level had greater language skills.

Garcia and Gonzalez™ distributed 98 older people into two groups and applied a memo-
ry stimulation program to the experimental group. The subjects in the experimental group
showed an improvement in their cognitive function, while the subjects in the control group

showed a decline in their cognitive function.
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Castro™ analyzed the impact of a 16-session Cognitive Training Program on 15 institu-
tionalized older people, who were divided into an experimental and a control group. The
Alzheimer’s Disease Assessment Scale-cognitive subscale and the Geriatric Depression
Scale were applied in the pre- and post-testing. Older people improved their cognitive
function, which demonstrated that the Cognitive Training Program is important for ins-
titutionalized older people by contributing to their cognitive development and improving

their quality of life.

Apdstolo and Cardoso™ adapted the Cognitive Stimulation Program Making a Difference:
An Evidence-based Group Programme to Offer Cognitive Stimulation Therapy (CST) to People
with Dementia to the Portuguese context and used it as a cognitive stimulation interven-
tion. The program included several activities aimed at stimulating thinking, reasoning,
attention, verbal fluency, and the psychological well-being of older people, who showed
an improvement in their cognitive function®. Silva, Oliveira, Malagutti, Danzini, and
Yassuda®™ conducted a study with 21 older people who were asked to memorized shopping
lists and do basic mathematical calculations. The subjects were assessed using the Consor-
tium to Establish a Registry for Alzheimer’s Disease (CERAD) battery, the Mini Mental
State Examination (MMSE), and the cognitive screening test (the clock-drawing test). The

results showed an improvement in word recall and verbal fluency.

Objectives, design, and research hypotheses

This study aimed to assess the impact of a Cognitive Stimulation Program on the mainte-
nance or improvement of institutionalized older adults’ cognitive function (orientation,
memory, calculation, and language). In addition, it aimed to assess the impact of the pro-
gram using complementary assessment tools such as the participants’ quality of life, de-
pressive symptoms, and eight cognitive domains (executive function, visuospatial ability,

memory, attention, concentration, working memory, language, and orientation).

The following research hypotheses were established: H1 - There is a statistically signifi-
cant improvement in older adults’ cognitive function between the pretest (before the Cog-
nitive Stimulation Program intervention) and the posttest (after the Cognitive Stimulation
Program intervention) moments; H2 - There is an association between cognitive function
and quality of life, depressive symptoms, and cognitive domains after the Cognitive Sti-

mulation Program intervention.
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METHOD

Sample

The sample was composed of nine older people residing in a nursing home with a capaci-
ty for 75 older people. The following inclusion criteria were applied: a) having no severe
cognitive impairment (information confirmed in the medical records) and b) being availa-
ble to participate in the Cognitive Stimulation Program. It should be noted that, at the ti-
me of the study, three residents had scored >10 (12, 18, and 19) in the Six Item Cognitive
Impairment Test (6-CIT): however, they were not excluded because they showed adequate

special-time orientation, motivation, and interest to participate in the study.

Two weeks after beginning the study, two of the nine patients left the study due to ill-
ness. The final sample was composed of seven older people (four men and three women)
aged 68 to 89 years (80.29+8.83 years). Most participants were married (n= 3) or widowed
(n= 3). Their education level was heterogeneous (two participants were illiterate, two had
completed the first cycle of Basic Education, one the second cycle of Basic Education, and
two had a Higher Education degree). The majority of older people had been living in the
institution for more than one year (n = 5), and all had regular (mostly weekly) visits, either
from family members (five participants) or friends (two participants). Four older people

had a chronic illness.

Implementation of the Cognitive Stimulation Program

The activities and duration of the sessions were based on the Cognitive Stimulation Pro-
gram Making a Difference: An Evidence-based Group Programme to Offer Cognitive Sti-
mulation Therapy (CST) to People with Dementia™, as well as on the work of Bailly and

Alaphilippe®>19),

The Cognitive Stimulation Program was implemented during one month and two weeks,
with two one-hour sessions per week. The program integrated multiple activities aimed at
stimulating older adults’ thinking, reasoning, attention, language, and psychological well-
being. The activities aimed at maintaining their brain activity, practicing their language
and thinking skills, helping them to lead a more active life, improving their social relation-
ships with others at the same situation, developing their mental activity and autonomy,
encouraging them to have a more proactive role and boosting their confidence (by making
them feel that they are still ulseful members of society), and promoting their integration

into the surrounding environment.
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Measurement tools
Several tools, including a sociodemographic questionnaire, were used to characterize the

sample and assess the variables under study.

The 6-CIT consists of six items that serve as a simple screening test for mild dementia.
The scores range from O to 28, with the following cutoff points: O - 10 (normal function
or mild cognitive impairment) and 11 - 28 (moderate to severe cognitive impairment). The
cutoff values proposed for the Portuguese population were as follows: > 16 for O to 2 years
of education, > 11 for 3 to 6 years of education, and > 9 for 7 or more years of education(15).

This tool was administered before (pretest) and after the intervention (posttest).

The Montreal Cognitive Assessment (MoCA) test assesses eight cognitive domains: execu-
tive function, visuospatial ability, memory, attention, concentration, working memory, lan-

guage, and orientation®. The total maximum score is 30 points.

The Quality of Life Assessment Tool (Instrumento de Avaliacdo da Qualidade de Vida,
IAQAdV-8) is composed of eight items that assess quality of life, health, energy, activities of
daily living, self-esteem, personal relationships, financial resources, and satisfaction with
the living conditions. Items are scored using a 5-point Likert-type scale, ranging from 1=
Not at all to 5= Completely“”.

The Geriatric Depression Scale (GDS-15) is used to screen for depressive symptoms in older
patients using 15 items with a yes or no answer. The total score is 5 or more points, and

respondents who score 11 or more are diagnosed with severe depressiont®.

Procedures and statistical analysis

In July 2016, the authorization to implement the program and collect the data was formal-
ly requested to the nursing home, addressed to the person responsible for the older peo-
ple. After permission was granted, older people who met the inclusion criteria were invi-

ted to participate in the study.

All ethical assumptions and confidentiality were ensured during the research process. All
participants gave their permission to implement the program and apply the questionnai-
res, after being informed of the voluntary nature of their participation and the possibility
of withdrawal at any time. They were also assured of the anonymity and confidentiality

of the data collected before and after the implementation of the program.

Data were statistically processed using the Statistical Package for the Social Sciences (SPSS),
version 22.0. Data were analyzed using inferential statistics through non-parametric tests

due to the sample size and the non-distribution of the variables.
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RESULTS

To analyze if there were statistically significant differences between the results obtained
in the pre- and post-test moments, the nonparametric Wilcoxon signed rank test was per-
formed using the data obtained in the 6-CIT. Table 1 shows the pre- and post-test results,
the minimum (Min), maximum (Max), and mean scores (M), as well as the standard devia-

tion (SD) for the total scale and each individual item.

Table 1 - Minimum, Maximum, and Mean scores, Standard Deviation
of the Six Item Cognitive Impairment Test (6-CIT): Wilcoxon test between pre- and post-test

Score Pre-test Post-test Wieoxon
Range Min Max M SD Min Max M SD Z  Sig.
What year is it? Correct (0) 0 4 57 151 O 4 57 151 .00 1.00
Incorrect (4)
What month is it? Correct (0) 0 3 43 113 O 0O .00 .00 -1.00 .317
Incorrect (3)
About what Correct (0) 0 0O .00 00 O 0O .00 .00 .00 1.00
time is it? Incorrect (3)
Count backwards Correct (0)
from 20-1 1error (2) 0 2 57 98 O 0O .00 .00 -141 157
+ 1error (4)
Say the months Correct (0)
of the year in 1error (2) 0] 4 143 190 O 2 114 1.07 -0.58 564
reverse + 1 error (4)
Correct (0)
1error (2)
Repeat address 1 error (4) 2 10 743 341 O 10 543 3.60 -2.07 .038**
phrase 3error (6)
4 error (8)
All wrong
(10)
6-CIT (total scale) Total score 2 19 1043 648 0O 14 714 527 -1.90 .058"

*p<.05 *p<.05
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With regard to the total scale, the scores obtained in the post-test were lower than in the
pre-test, which suggests a decrease in cognitive impairment. It should be noted that cog-
nitive function improved in five participants, worsened in one participant, and remained
unchanged in one participant. The exclusion of the older person whose cognitive impair-
ment worsened (from 10 to 12 points) led to a z= -2.03 (p= .042) on the total scale, which is

a statistically significant result with a 95% confidence interval.

Despite the small sample size, the program had an impact on the reduction of cognitive
impairment, thus corroborating H1. This improvement was particularly evident in the Re-

peat address phrase item (item 3 of the 6-CIT).

Afterwards, the results obtained in the pre- and post-test were compared according to the
participants’ gender. For this purpose, new variables were created using the differential re-
sults (after subtracting the post-test result to the pre-test result in each item of the 6-CIT).
The non-parametric Mann-Whitney U test was then performed using the participants’
gender (male vs. female) as the independent variable and the differential results (pre- and
post-test) as dependent variables. As shown in Table 2, no gender differences were found,
both in the total scale and in each individual item, which suggests that both men and wo-

men had a similar evolution between the pre- and post-test moments.

Table 2 - Gender differences in the differential results (pre-test and post-test) obtained in the
Six Item Cognitive Impairment Test (6-CIT): Mann-Whitney U test according to gender

Men (n=4) Women (n=3) Mann-Whitney Test

Meanrank Ranksum Meanrank Ranksum U Sig.
6-CIT (total scale) 5.00 20.00 2.67 8.00 2.00 0.23
What year is it? 4.00 16.00 4.00 12.00 6.00 1.00
What month is it? 4.50 18.00 3.33 10.00 4.00 0.63
About what time 4.00 16.00 4.00 12.00 6.00 1.00
isit?
Count backwards 413 16.50 3.83 11.50 5.50 0.86
from 20-1
Say the months of 513 20.50 2.50 7.50 1.50 0.11
the year in reverse
Repeat address 4.63 18.50 3.17 9.50 3.50 0.40
phrase
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As complementary assessment tools on the effectiveness of the Cognitive Stimulation Pro-
gram, the Montreal Cognitive Assessment (MoCA) test, the Quality of Life Assessment Tool
(IAQdV-8), and the Geriatric Depression Scale (GDS-15) were used at post-test to analyze
the association between the intervention and the improvements shown in the Cognitive

Impairment Test between the pre- and post-test moments.

Table 3 shows the absolute scores (the absolute number of points obtained by each respon-
dent in each item/question) and the relative scores (the absolute number of points obtained
by each respondent in each item/question, divided by the maximum number of points that
can be obtained in each item/question). The highest scores were obtained in the Alphabet
item, followed by the Orientation item. Identical scores were obtained in the Attention,

Language, and Abstraction items. The lowest score was found in the Verbal fluency item.

Table 3 - Descriptive statistics of the absolute and relative scores obtained
in the Montreal Cognitive Assessment (MoCA) test

Total Absolute scores Relative scores
Score Min Max M SD Min Max M  SD

MoCa - total scale 30 15.00 21.00 18.00 265 .30 .70 .60 .09
Items:

Visuospatial/executive 5 1.00 3.00 200 .82 .20 .60 40 16
function

Naming 3 2.00 200 200 .00 67 67 67 .00
Attention 2 1.00 200 171 49 50 1.00 86 24
Alphabet 1 1.00 100 100 .00 100 1.00 100 .00
Calculation 3 00 300 1856 121 .00 100 .62 40
Verbal fluency 1 00 100 14 .38 .00 .50 .07 19
Language 2 .00 200 86 .90 .00 200 86 .90
Abstraction 2 1.00 200 171 49 S50 1.00 86 24
Delayed recall 5 00 200 129 95 .00 40 26 19
Orientation 6 400 600 543 .79 67 0 1.00 90 13
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Table 4 shows the results obtained in the Quality of Life Assessment Tool. On a 5-point
scale, the mean total score slightly exceeds the intermediate value of the scale. [tems with
the highest scores focused on the respondents’ level of satisfaction with their personal re-
lationships, followed by their level of satisfaction with themselves, their living conditions,
their everyday life, their ability to perform activities of daily living, having enough money

to meet their needs, their health, and, finally, having enough energy for everyday life.

Table 4 - Descriptive statistics of the Quality of Life Assessment Tool

(IAQdV-8)
Min Max M SD
IAQdV-8 (mean of the total scale) 275 450 3.45 66
1- How would you rate your quality of life? 3.00 400 343 53
2- How satisfied are you with your health? 200 500 300 129
3- Do you have enough energy for everyday life? 1.00 500 257 140

4- How satisfied are you with your ability to perform your daily 2.00 500 343 98
living activities?

5- How satisfied are you with yourself? 200 500 4.00 129
6- How satisfied are you with your personal relationships? 3.00 500 414 90
7- Do you have enough money to meet your needs? 1.00 500 329 138
8- How satisfied are you with the conditions of your living 3.00 500 371 76
space?

The results of the Geriatric Depression Scale (GDS-15) were rated as 1 for answers indica-
ting depression and O for answers indicating no depression. The sum of “yes” answers, after
reverse scoring the items marked with (i) (Table 5), shows that the answers to items 9, 2, 4,
and 12 were the most indicative of depression. All participants answered affirmatively to
questions 5(i) and 11(i), which, after reverse scoring, resulted in O points on the depression
scale. The mean relative score (O to 1 points) allowed verifying if the scores are closer to
the response option O or 1. Regarding the total scale, the score is below the intermediate
score (.50 or 50%), which indicates a lower depression score (.40 in the sample of older peo-

ple, which corresponds to 40% of the answers indicating depression).
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Table 5 - Descriptive statistics of the Geriatric Depression Scale

(GDS-15)
Sum of response options 1
Min  Max n % (01 I;gints) (O—lsplo)ints)
Geriatric Depression Scale 2.00 12.00 42 40.0 40 25
(GDS-15 - sum - total)
19 - Are you basically satisfied with .00 1.00 2 28.6 29 49
your life?
2 - Have you dropped many of your .00 1.00 5 71.4 71 49
activities or interests?
3 - Do you feel that your life isempty? .00 1.00 4 571 57 .53
4 - Do you often get bored? .00 1.00 5 71.4 71 49
59 - Are you in good spirits most of .00 .00 0 0.0 .00 .00
the time?
6 - Are you afraid that something .00 1.00 4 571 57 .53
bad is going to happen to you?
7% - Do you feel happy most of the .00 1.00 2 28.6 29 49
time?
8 - Do you feel helpless? .00 1.00 1 14.3 14 .38
9 - Do you prefer to stay at home, .00 1.00 o) 85.7 .86 .38
rather than going out and doing
new things?
10 - Do you feel you have more .00 1.00 2 28.6 29 49
problems with memory than most?
119 - Do you think it is wonderfulto .00 .00 0 0.0 .00 .00
be alive now?
12 - Do you feel pretty worthlessthe .00 1.00 4 571 57 .53
way you are now?
13% - Do you feel full of energy? .00 1.00 3 429 43 53
14 - Do you feel that your situationis .00 1.00 2 28.6 29 49
hopeless?
15 - Do you think that most people are .00 1.00 2 28.6 29 49

better off than you are?

(i) Items with reversed scoring.
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Finally, the association between the improvements reported in the 6-CIT after the inter-
vention program and the results obtained in the MoCA, IAQdV-8, and GDS-15 were ana-
lyzed. The correlation coefficients were calculated based on the differential results (post-/
pre-test), that is, the improvements reported after the implementation of the intervention
program. Significant associations were found, which provide empirical support to the ef-
fectiveness of the program. Table 6 shows the results of the Spearman’s rank correlation

coefficient (rho) test.

Table 6 - Correlation between the level of cognitive impairment (6-CIT),
cognitive function (MoCA), quality of life (IAQdV-8), and depressive symptoms (GDS-15)

MoCA IAQdV-8 GDS-15

rho D rho D rho D
6-CIT (total scale) 713 .072 527 224 -541 210
What year is it?? - - - - - -
What month is it? 525 227 103 826 -408 363
About what time - - - - - -
isit?e
Count backwards 325 A77 -08 .865 -474 282
from 20-1
Say the months of 870" 011 603 125 -797 .032*
the year in reverse
Repeat address .340 456 667 101 .000 1.00
phrase

# Associations were not calculated due to the lack of variability between pre- and post-test assessments
(pre-/post-test = 0); * p < .05.

Statistically significant correlations (p < .05) are shown in italics. Strong positive correla-
tions were found between the 6-CIT and the MoCA test (rho= .713), which indicates that
higher scores in the 6-CIT are positively associated with higher scores in the cognitive do-
mains of executive function, visuospatial ability, memory, attention, concentration, wor-
king memory, language, and orientation (R?= .5084, corresponding to 50.84% of shared
variance). In turn, a strong positive correlation was also found between improved cogni-

tive function and the scores obtained in the IAQdV-8, which indicates that higher gains
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obtained in the program are associated with a more positive perceived quality of life (rho=
527, R?= 2777, corresponding to 27.77% of shared variance). Finally, a strong negative cor-
relation was found between improvements in the 6-CIT and the GDS-15 scores, showing
that improvements obtained in the program correspond to less depressive symptoms (rho=

-541, R?= 2927, corresponding to 29.27% of shared variance).

The strongest positive correlation was found between the 6-CIT item Say the months of the
year in reverse and the MoCA test (rho= .870, R?= 7569, corresponding to 75.69% of shared
variance). Regarding IAQdV-8 scores, the strongest positive correlation was found in the
item Repeat address phrase (rho= .667, R?= 4449, corresponding to 44.49% of shared vari-
ance). Finally, in relation to the negative correlations with the GDS-15, the strongest corre-
lation was found in the item Say the months of the year in reverse (rho= -.797, R?= .6352, cor-
responding to 63.52% of shared variance). These correlations corroborate H2, thus putting
into evidence the impact of the intervention program on reducing cognitive impairment,

promoting quality of life, and reducing depression.

DISCUSSION

This study aimed to implement a Cognitive Stimulation Program and assess its impact on
the maintenance or improvement of older adults’ cognitive function (orientation, memo-
ry, calculation, and language). In addition, it aimed to analyze its correlation with comple-

mentary tools used to assess the impact of the intervention program.

The results showed that the total scores (6-CIT) were lower in the post-test when compared
to the pre-test, which indicates a decrease in cognitive impairment (i.e., an improvement
in the cognitive function) in five of the seven older adults in this sample. Other authors!#

9 obtained similar data, using different programs and cognitive assessment tools.

In this study, both men and women improved their cognitive functioning, without statisti-
cally significant gender differences, which may be explained by the small sample size. In
the study conducted by Souza, Borges, Vitéria, Magalhaes, and Chippeta, women scored
higher in the performance of activities; however, this difference may have been due to the

fact that the sampled women were younger than the men.

Based on the differential results obtained in the 6-CIT, the item Say the months of the year
in reverse showed a positive correlation with improvements in the older adults’ cognitive
function (MoCA test) and a negative correlation with the presence of depressive symp-

toms (GDS-15). Other studies have also found a correlation between improved cognition
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and better quality of life, as well as less depressive symptoms in older people after the

implementation of the program used in this study".

In this study, no significant correlations were found between quality of life (IAQdV-8)
and improved cognitive function, which is not in line with the results obtained by other

authors1217.2021),

CONCLUSIONS

This study showed that the Cognitive Stimulation Program significantly improved older
adults’ cognitive function, despite having a short duration (7 weeks) and a small sample.
The program has contributed to the maintenance of cognitive health and proved to be ef-
fective in delaying dementia and improving older adults’ ability to perform activities of
daily living, autonomy, and independence. It also showed positive correlations with older

adults’ self-perceived quality of life and negative correlations with depressive symptoms.

Study limitations and future research possibilities
The main limitations of this study were the small sample size and the lack of a control

group with pre- and post-test assessment.

With regard to future research possibilities, the program should include strategies aimed
at encouraging older adults not to feel inferior because of their age. It would also be im-
portant to analyze the effectiveness of programs that include activities with family mem-
bers. It is also necessary to implement strategies that raise older adults’ interest in par-
ticipating in cognitive stimulation programs, as well as to conduct experimental studies

during longer periods of time and with more sessions.
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