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Effect of cognitive training in seniors with dementia
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Abstract

Aim: The aim of the research was to demonstrate the positive effect of cognitive training on the state of cognitive functions in seniors
with dementia.

Design: Qualitative cross-sectional study.

Methods: A total of 22 seniors who met the criteria (which we specified for listing in the selected sample) participated in the cognitive
training. The seniors completed 14 lessons (each lasting 45 minutes) of intensive two-week group cognitive training. The content included
exercises for practicing attention and concentration, mnemotechnics and their application in life, and tasks for practicing short-term and
long-term memory. All seniors were initially examined with the MoCA-CZ test. After completing the group cognitive training, re-testing
and final evaluation were performed. Microsoft Excel was used for statistical processing of the results.

Results: The cognitive training demonstrated a slight increase in the MoCA test score by 1-4 points in 18 cases. In four cases, the score
did not change. Thus, after 14 lessons of cognitive training, there was an average increase of the score by 2 points per person. Most of the
participants also stated that the cognitive training was beneficial for them and encouraged them to be more active. Moreover, they felt an
improvement in cognitive functions after completing it.

Conclusions: Cognitive training has proven to be an effective tool in improving cognitive functions and activity in seniors with mild to

moderate dementia.
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Introduction

Cognition is a group of mental processes which includes mem-
ory, attention, language and decision-making. Its slight dete-
rioration may be an early sign of a disease leading to demen-
tia. Dementia is a severe mental disorder caused by an organic
disease or brain damage. The most characteristic indicator of
dementia is a cognitive function disorder, which leads to so-
cial disability and, at the same time, restricts a person in per-
forming basic daily activities. Therefore, dementia is not only
a health problem, but also an economic and social problem
(Kalvach et al., 2008). Although dementia is not part of aging,
it is most common in elderly persons (Holmerova et al., 2007).
According to some findings, the probability of developing de-
mentia in old age is 15-20% (Ondasiova, 2011).

According to the World Health Organization (WHO), up to
58% persons with dementia live in the countries with low or
middle incomes. In addition, the number of persons suffering
from dementia worldwide is currently estimated to be 35.6 mil-
lion, and this number is estimated to increase to 65.7 million
by 2030, and to 115.4 million by 2050 (WHO, 2017).

The transition phase between cognitive changes in physio-
logical aging and those in early dementia is mild cognitive im-

pairment — MCI (Janoutova et al., 2018). Cognitive training is
a very promising non-pharmacological alternative to slowing
down the progression of MCI to Alzheimer’s disease (Zhang
et al., 2019). Cognitive training represents a lectured activity
focused on cognitive functions, such as memory and atten-
tion, or executive functions. Cognitive training may also result
in the improvement of metacognition, cognitive ability and
self-efficacy (Stépankova and Steinova, 2009). It is compre-
hensively oriented and directed towards the strengthening of
concentration, recovery of vocabulary, support of associative
and logical thinking, imagination and creativity. It is based on
a number of methods and techniques which include informal
activities, such as a conversation in a foreign language, chess,
crossword puzzles, sudoku, and special techniques (Janeckova
et al., 2004). Studies show that game-like cognitive training
may effectively improve cognitive functions in elderly persons
(Hakun et al., 2015; Lampit et al.,, 2014) and even reverse
age-related decline in cognitive capacity.

The goal of the research was to demonstrate the positive
effect of cognitive training on the state of cognitive functions
in seniors with dementia. An increase in the score or a positive
score stagnation in the MoCA test was considered a success.
The partial goal was to find out the subjective opinion of sen-
iors on cognitive training.
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Materials and methods

The design of a qualitative cross-sectional study was selected
for this research. The research was conducted in patients of the
Geriatric and Long-Term Care Department (GaNP) of Thomay-
er Hospital, after it had been approved by the medical facility,
in July and August 2016.

We assessed the effect of cognitive training in patients who
met our criteria: age from 65 to 85, MoCA test score of 26-13
points, mild to moderate dementia diagnosed by a geriatrist,
ability to communicate and understand communication, cor-
rected vision and hearing, which allows them to participate in
the cognitive training, absence of serious mental disorders and
a patient’s consent to being included in the research. In order
to be able to objectively prove the effect of cognitive training,
we intentionally included only seniors with mild to moderate
dementia in the sample group. Diagnosed severe dementia was
an exclusion criterion, because the effect of cognitive train-
ing in these seniors is without a significant observable effect
(as the screening tools are no table to detect it). 14 seniors
were excluded for not meeting the selection criteria. A total
of 22 seniors, 10 men and 12 women at the age of 75.6 on
average, were included in the research. All the seniors were
diagnosed with mild dementia. The participants completed
14 lessons (each lasting 45 minutes) of intensive two-week
group cognitive training. The content included exercises for

practicing attention and concentration, mnemotechnics and
their application in life, and tasks for practicing short-term
and long-term memory. All the seniors were initially examined
with the MoCA-CZ test, which is one of the initial examina-
tions when admitting patients to GaNP. After completing the
group cognitive training, a re-testing with the MoCA test was
performed, as well as a final evaluation, which included ques-
tions concerning opinions about one’s own memory after the
training, interest in further trainings, as well as one’s expres-
sion of the cognitive training benefits. A 2012 MoCA-CZ1 test
version, which can be used freely for clinical and educational
purposes, was used for testing. Finally, we recorded the results
in tables used for statistical processing and added a theoretical
description. Microsoft Excel was used for statistical processing
of the results.

Results

The effect of cognitive training in seniors with mild dementia
expressed in the MoCA-CZ test score is shown in Table 1. In
18 cases, there was a slight increase of 1-4 points in the MoCA
test score. In four cases, the score did not change. There was
an average increase in the score by 1.7 points for men and by
2.3 points for women. All in all, we can say that after complet-
ing 14 lessons of cognitive training, there was an average in-
crease in the score by 2 points.

Table 1. Results of MoCA test before and after completion of cognitive training

Effect Effect

Men Before After (+) -) (= Women Before After (+) -) (=)
M1 17 20 3 w1 14 16 2
M2 1) 20 1 w2 1) 21 2
M3 21 22 1 W3 17 19 2
M4 16 18 2 w4 15 19 4
M5 17 20 3] W5 15 18 3
M6 20 21 1 Wé 20 20 0 0
M7 15 15 0 0 w7 18 18 0 0
M8 15 18 3 W8 17 21 4
M9 14 14 0 0 W9 16 1) B
M10 16 1) 8] W10 19 22 B

Wil 19 20 1

W12 16 1) B
Average in men 1.7 Average in women 2.3
Overall average 2

Furthermore, we also investigated subjective opinions of
the seniors on the cognitive training. We prepared a short
questionnaire to assess this partial goal, in which we wanted
to find out how the seniors evaluate the benefits of the cog-
nitive training for themselves, whether they observe any im-
provement of their memory, and whether their participation
in the group is an inspiration for them to continue in this or a
similar activity.

Table 2 shows the seniors” responses regarding the cogni-
tive training benefits. None of the participants responded “of
little benefit” and “unbeneficial”. One man responded “neither
beneficial nor unbeneficial”, which is 5% of the total number

of respondents. Three men (30%) and five women (42%) eval-
uated the training as “beneficial”. The option “very beneficial”
was chosen by 59% of the total number of the respondents.

In the next question (Table 3), we asked whether the sen-
iors felt any self-improvement. None of the respondents chose
the answer “no”. One man and one woman chose “I can’t say”
with an explanation they would rather let their relatives assess
that. Two men and one woman chose “it’s the same”, which
represents 14% of the total number of the cognitive training
participants. 7 seniors noticed a small improvement (32%).
10 seniors, 4 men and 6 women (45%), felt a great improve-
ment.
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Table 2. Benefits of cognitive training for seniors

Number Response Number of M %o Number of W %o Number of M, W %o
1 Very beneficial 6 60 7 58 13 59
2 Beneficial 3 30 5 42 8 36
3 Neither beneficial nor unbeneficial 1 10 0 0 1 5
4 Of little benefit 0 0 0 0 0 0
5 Unbeneficial 0 0 0 0 0 0
Total 10 100 12 100 22 100

Table 3. Feeling of improvement

Number Response Number of M % Number of W % Number of M, W %
1 Great improvement 4 40 6 50 10 45
2 Small improvement 8 30 4 333 7 32
3 It’s the same 2 20 1 8 3 14
4 I can’t say 1 10 1 8 2 9
5 No improvement 0 0 0 0 0 0

Total 10 100 12 100 22 100

We asked the last question to find out whether the cog-
nitive training inspired the seniors to be more active (Table
4). 17 seniors (85%) chose “certainly yes” and “yes”. Two of
the seniors chose “yes and no”. The same applies for “I hav-
en’t decided yet”. Their choice is based on the fact that after
hospitalization they will be taken to a senior facility. Although

Table 4. Inspiration to activity

these activities are possible, they are paid and the seniors are
afraid they will lack finances. In addition, the seniors stated
they do not know whether these activities are not too far away
and whether there will be any staff to take them to cognitive
training lessons. One man and one woman chose “yes and no”.
One man picked “I haven’t decided yet”.

Number Response Number of M % Number of W %o Number of M, W %
1 Certainly yes 5 50 6 60 11 55
2 Yes 3 30 3 30 6 30
3 Yes and no 1 10 1 10 2 10
4 I haven’t decided yet 1 10 0 0 1 5
5 No 0 0 0 0 0 0
Total 10 100 10 100 20 100

reasoning, planning and processing complex tasks (Pefia-Cas-

Discussion anova et al., 2012). In clinical practice, as well as in research,

Dementia is currently becoming the main health and social
problem in the care of seniors and is an economic challenge
worldwide. Its occurrence is significantly influenced by the ag-
ing of the population (Prince et al., 2015). Dementia is a condi-
tion characterised by decreased cognitive abilities, progressive
deterioration of personal capabilities and independence. Itis a
clinical syndrome in which cognitive damage, loss of commu-
nicative and manual skills and/or neuropsychiatric problems
cause a distinctive decline in comparison to previous levels and
a decrease in ability to perform ordinary everyday activities
(McKhann et al., 2011).

The symptoms of a neurodegenerative disease can be cat-
egorised into three main groups: cognitive, neuropsychiatric
and neurological. A cognitive decline usually includes memo-
ry, attention and executive functions. There are difficulties in
finding words and communicating, problems with focusing,

cognition is considered a key factor observed in patients with
dementia (Sheehan, 2012).

The treatment of dementia focuses on the symptoms of the
disease and is governed by its stages. The main goals of the
treatment include the preservation of the existing functional
and cognitive abilities, minimizing behavioural disorders and a
slow progress of the disease (Sadowsky and Galwin, 2012). The
pharmacological influence is aimed at supporting and main-
taining cognitive functions with drugs called cognitives, as
well as the correction of non-cognitive symptoms of dementia
(treatment of depression with antidepressants, treatment of
behavioural disorders with antipsychotics or acetylcholinest-
erase inhibitors, treatment of sleeping disorders with hypnot-
ics, sedative antidepressants or antipsychotics are the most
common in practice). Improving the level of functioning of a
patient with dementia in everyday life is not the only thera-
peutic success. In addition, there is also slowing down the
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progress of the disease, as well as postponing its severe stages
(Pidrman, 2005).

In addition to pharmacological treatment, several
non-pharmacological therapies are currently being proposed
for patients with dementia, including proper nutrition, nutri-
tional supplements, physical activity, psychosocial interven-
tion, reminiscence, music therapy, practicing daily activities
and cognition-focused approaches (Olazaran et al., 2010). The
non-pharmacological influence is as important as the pharma-
cological one. It is a less expensive solution, but a very effec-
tive one from the point of view of maintaining self-efficacy,
improving patient’s functioning and his/her self-assessment
and quality of life. Both medical and non-medical staff is in-
volved in the non-pharmacological intervention. The most
common members of the team are doctors, nurses, physio-
therapists, therapeutic pedagogists, social workers, nutrition-
ists, psychologists, family members and care takers and, last
but not least, the patient himself/herself. Nurses who provide
non-pharmacological treatment both at home and in institu-
tional facilities are very important team members. Nurses per-
form individual interventions independently, in cooperation
with a doctor and based on his/her ordination — in accordance
with the current legislation (Decree of the Ministry of Health
of the Slovak Republic No. 95/2018 Coll).

These interventions mainly include the education of sen-
iors and their families with an emphasis on self-efficacy and
daily activities, nursing rehabilitation, prevention of immobil-
ity disorders, physical therapy, medical nutrition, dietother-
apy, phytotherapy, hydration, mental activation. Common
methods include basal stimulation, reminiscence therapy and
validation, cognitive rehabilitation, which, however, require
completing special courses and certification (Zrubakova et al.,
2018). One of the most used dementia treatment modalities is
cognitive training, which is based on the training of cognitive
functions using quizzes, games, crossword puzzles, work with
calendars, newspapers, magazines, etc. (Luzny, 2011).

The most common finding which occurs in cognitive train-
ing related to dementia is a slight improvement of cognitive
abilities in persons with dementia measured with the MMSE
(Mini-Mental State Examination) or MoCa test immediately
after the training period (De Luca et al., 2016; Huntley et al.,
2017; Trebbastoni et al., 2018). In our case, after completing
14 cognitive training lessons, there was an increase in the
MoCa test by 2 points on average, while in only four patients
out of 22 cases did the score before and after the training not
change at all. In his monitoring of a sample of 62 female pa-
tients with dementia (2011), Luzny was not able to demon-
strate a statistically significant difference in the improvement
of cognitive functions assessed using the MMSE range and
Clock drawing test during the monitored period. As a reason,
the author states a very short period of monitoring, in which
no potential improvement in the level of cognitive functions
can be detected (the average length of hospitalization was
34.6 days).

It would be appropriate to assess cognitive functions after
alonger time period of 3-6 months (Jirdk and Borzova, 2006).
However, Luzny (2011) points out that the level of cognitive
functions in all cases has stabilized, which can be considered a
therapeutic success given the current state of knowledge. Most
of the studies evaluating the effectiveness of non-pharmaco-
logical effects on cognitive functions in patients with mild
to moderate dementia report the benefits of involving these
non-pharmacological interventions in the comprehensive de-

mentia treatment management (Olazaran et al., 2010). Thus,
non-pharmacological therapy is an important part of taking
care of a senior with dementia, especially abroad. In Slovakia,
however, the situation is different.

Based on the data from a clinical research, Zrubakova et
al. (2018) found that individual non-pharmacological pro-
cedures cannot be performed adequately in after-treatment
departments, hospitals and facilities for long-term patients
and senior facilities due to an insufficient number of nurses
and absence of physiotherapists (as well as other experts). The
mutual coordination in the cooperation of medical and social
workers, therapeutic pedagogists and psychologists also stag-
nates. Furthermore, they found that non-pharmacological
treatment applied in health and social facilities is primarily fo-
cused on activating seniors, nutrition and hydration. The neg-
ative fact was that nurses in institutional facilities do not use
cognitive rehabilitation, reminiscence therapy and validation
when working with patients with mild cognitive disorder and
dementia, even though these are the recommended methods
in the care of geriatric patients.

As for the subjective evaluation of cognitive training,
Luzny’s study (2011) produced similar results to ours; most
of the patients evaluated the psychotherapeutic activities they
participated in during their hospitalization positively. The pa-
tients mainly appreciated the friendly and understanding ap-
proach and reported a subjective improvement of their condi-
tion. In addition, they appreciated the group form of activities
at the department, increased self-confidence and positively
evaluated the evocation of pleasant memories, gaining new
information and friends, as well as strengthening their self-es-
teem. The experience of the staff with the involvement of the
clients with dementia in the psychotherapeutic activities was
also positive. There was an activation of the clients on several
levels, dynamization of the atmosphere at the inpatient de-
partment, and improvement in the daily regime structure of
the hospitalized patients.

Limitations

We perceive the limitations of our research to be a small re-
search sample and an unevenly distributed group of respond-
ents. A relatively short period of cognitive training and moni-
toring of its participants may also be considered a limitation.

Conclusions

Taking care of a senior with dementia is demanding. It requires
an individual, interdisciplinary approach and a combination of
several treatment methods. For nurses working with seniors
with dementia, we recommend using non-pharmacological
methods in the treatment and care of these fragile patients
with a focus on cognitive function training. As our study
showed, it is effective in improving cognitive functions, as well
as the overall activation of seniors. Particular attention should
be paid to seniors with a mild cognitive deficit, who are ex-
pected to experience a greater improvement in cognition and
everyday activities.
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Efektivita kognitivneho tréningu u seniorov s demenciou

Sihrn

Ciel: Cielom vyskumu bolo preukazat pozitivny efekt kognitivneho tréningu na stav kognitivnych funkcii u seniorov s demenciou.

Dizajn: Kvalitativna prierezova $tadia.

Metodika: Kognitivneho tréningu sa zt¢astnilo celkom 22 seniorov, ktori spliiali nami stanovené kritéria zaradenia do vybero-
vého suboru. Seniori absolvovali 14 lekcii intenzivneho dvojtyzdiiového skupinového kognitivneho tréningu v trvani 45 mindt.
Népls tvorili cvicenia na pozornost a koncentraciu, mnemotechniky a ich uplatnenie v Zivote, tlohy na precvi¢ovanie kratkodobej
a dlhodobej pamiti. Véetci seniori boli na zaciatku vysetreni testom MoCA-CZ. Po skonéeni skupinového kognitivneho tréningu
prebehlo re-testovanie a zavere¢né hodnotenie. Pre $tatistické spracovanie vysledkov bol pouzity program Microsoft Excel.

Vysledky: Kognitivny tréning preukazal v 18 pripadoch mierne navysenie bodov v MoCA teste v rozsahu 1-4 bodov. V styroch
pripadoch sa stav bodov nezmenil. Po skonceni 14 lekcii kognitivneho tréningu teda doslo u seniorov k navy$eniu v priemere
0 2 body. Va¢sina ucastnikov tiez uviedla, Ze kognitivny tréning bol pre nich prinosny, povzbudil ich k dalsej aktivite a subjektivne

pocitovali po jeho absolvovani zlep$enie v oblasti kognitivnych funkcii.

Zdver: Kognitivny tréning sa preukazal ako efektivny néstroj pri zlepdovani kognitivnych funkcii a aktivity seniorov s miernou az

stredne tazkou demenciou.

Kl'aéové slova: demencia; efekt; kognitivny tréning; MoCa; senior
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