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Abstract: In recent years, Brazil has become
a country with a large number of elderly
people, which has led to the need to promote
healthy habits for active and healthy aging and
maintenance of cognitive functions. In this
sense, we created the Brain Academy extension
action in 2015, which seeks to develop actions
toimprove cognitiveimpairmentand dementia
in the elderly population. Many studies have
shown positive effects of cognitive exercise in
delaying or preventing these conditions. Brain
gym exercises include motor skills activities,
crossword puzzles, logical reasoning and
physical exercises that involve movements of
the head, eyes and crossing of extremities to
stimulate both cerebral hemispheres. In this
study we evaluated the effect of 12 weeks of
brain gym exercises on cognitive function in
elderly people. The study involved 64 elderly
people of both sexes. The elderly participated
in 50-minute brain gymnastics sessions once
a week and received a notebook to develop
cognitive activities at home, with a time stamp.
The results were measured by the time spent
performing the exercise at home and cognitive
function was assessed by the Mini-Mental
State Examination (MMSE) questionnaire.
The results were evaluated at baseline and
after the intervention. Logical reasoning time
increased by 34% of elderly participants,
with the MMSE score being significant for
the study population. We found that the
Brain Academy exercise sessions significantly
increase cognitive reasoning and perception
in the elderly. With this work, it is possible to
suggest that brain gym exercises are a great
strategy to help control and activate cognitive
abilities, as well as being a preventive factor
in the deceleration of neurocognitive diseases.
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INTRODUCTION

The increase in the number of people
in the age group related to old age has
become an inherent phenomenon in the
main societies of the world. With the
increasing improvement in quality of life
and the advancement of science related to
the control of diseases related to mortality,
life expectancy has increased (Matsudo et
al., 2000). Statistical projections for the year
2015 are that Brazil will be ranked as the sixth
country in the world with a population aged
60 years (Shoueri-Junior, 2000). The increase
in life expectancy shows that people tend to
become less active, their physical capabilities
decrease and psychological and social changes
arise, such as: the feeling of being old, stress,
depression and the appearance of dementia.
The modification of world demographic maps
has demonstrated that there has been a change
in the age distribution of the population, with
the population now having a larger number
of people in the 60-year-old age group.
Demographic projections have shown that the
population of Latin America could increase by
3.2 times, reaching a population of 240 million
elderly people. One of the consequences of
this increase in the population of elderly
people is that a large part of the population
will have difficulty performing tasks involving
executive functions and memory, which
requires preventive actions so that elderly
people can remain healthy and independent,
thus helping to reduce costs. in health
systems. (Jagust et al., 2013; Maresova et. al.,
2015) In 2016, the elderly population aged 65
and over reached 10.15%; It is estimated that
the population will exceed 1 million people by
2024 because of rapid population aging. One
of the main factors that increase the risk of
developing dementia is age, with people aged
75-79 years it is 5.8 times, and among those
aged 80-84 years it is 17.5 times higher than
those aged between 60 and 64 years old (kim
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et al, 2016). Decline in cognitive function is a
common phenomenon that occurs with age.
Most elderly people experience age-related
cognitive decline and therefore worry about
the possibility of senile dementia as cognitive
decline develops. Even if cognitive decline
insignificantly affects an elderly person’s life,
it can still influence their quality of life. life,
the frequency and quality of interactions
(Mahncke et al., 2006).

Cognitive changes represent one of the
greatest challenges to be faced, both in the
scientific and public policy spheres (BRASIL,
2011, Gheysen, 2018). Cognitive changes can
affect the functionality of elderly people and
represent the biggest cause of dementia in this
age group, both in developed and developing
countries, and are also responsible for the
loss of decline in cognitive function, which
can seriously compromise the individuals
autonomy. (WHO, 2001). Cognitive
impairments include dementia which has
been considered the leading cause of disability
and mortality. Worldwide, 47 million people
live with some form of cognitive decline and
the incidence is expected to triple by the year
2050 (WHO, 2015). In the aging process, it has
been found that 15% of people may develop
some initial type of cognitive disability. Of the
overall total, around 5% of elderly people aged
65 or over may develop greater degrees of
cognitive decline, which can lead to dementia
(Laks et al, 1995). It has been well described
in the literature that executive functions
play an essential role in the independence
function of the elderly. However, executive
functions, such as coordination skills, motor
skills and maintaining finances, can be
altered with the use of medication (Cahn-
Weiner et al, 2000; Bell-McGinty, 2002).
Cognition-based interventions do not have a
universal definition, these include cognitive
training, cognitive stimulation, rehabilitation,
cognitive enrichment and cognitive exercise
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(Reijnders et al, 2013). In general, the ultimate
goal of cognitive training and rehabilitation is
to prevent dementia and cognitive decline,
reduce the rate of cognitive decline, recover
patients’ functions, or effectively respond
to disease progression (Walton et al., 2014).
Cognitive stimulation, on the other hand,
is based on the general view that a lack of
cognitive activity accelerates cognitive decline.
Cognitive stimulation is often discussed in the
context of normal aging as well as dementia.
Cognitive stimulation can be an effective
intervention for people with dementia,
offering them a range of enjoyable activities
that stimulate their thinking, attention and
memory, usually in a social setting (e.g. a small
group) (Woods etal., 2012, Streater etal 2016).
Cognitive stimulation programs (PsEC) can
help maintain or improve cognitive functions,
particularly among healthy community-
dwelling older adults, who are a risk group
for cognitive decline (Sherman et al., 2017;
Gates et al. 2011). In particular, (PsEC),
which combine cognitive, emotional, and
physical activities using multiple elements
(e.g., music, art, and tactile sensation),
can stimulate diverse aspects of cognitive
function, making them more effective than
single-component programs. Furthermore,
they have the advantage of arousing more
participants’ interest and encouraging more
active participation (Tesky et al., 2017). As we
age, cognitive decline may occur. It is known
that improving the performance of cognitive
functions in the elderly has important
consequences for their quality of life. The
literature suggests that training can improve
cognitive functions in healthy elderly people
(lira et al, 2011). It has been demonstrated
in the literature that there is the possibility
of avoiding or postponing such deficits with
preventive actions, or even reversing them,
when already installed, through therapeutic
interventions of multisensory, motor and
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cognitive stimulation (Oliveira et al 2014) This
positive response stimulation is an important
demonstration of the persistence of brain
plasticity in institutionalized elderly people,
consistent with the concept of cognitive
reserve (Morrison et al., 2012).

Montessori in 1958 developed material
to allow children to learn subconsciously
through fun and stimulating activities that
can be categorized according to Piagets
stages. An understanding of the development
and acquisition of cognitive skills in children
is useful for adapting activities in the final
stages of dementia. The Montessori approach
increases the self-esteem of individuals
suffering from dementia and helps them
experience fulfillment through activities
adapted to their abilities in a positive
environment. The Montessori material would
therefore allow people with dementia to use
their residual cognitive abilities unconsciously
to better interact with the environment and
have a more positive effect. Authors such as
Orsulic-Jeras, Schneider, Camp, Nicholson
and Helbig (2001) tested the use of the
Montessori approach in people with moderate
to severe dementia. According to them, this
approach can respond to the skills and needs of
this clientele, as it proposes structured, simple
and attractive material that can be modified
as necessary to suit the skill level and allows
for self-correction. Researchers such as Camp
and Mattern (1999) as well as Camp, Orsulic-
Jeras, Schneider, & Diggs, 1999; found that in
the final stages of dementia, cognitive skills
are lost in the opposite order in which they are
developed in childhood. More specifically, the
aspects of cognitive development identified
by Piaget demonstrate that the earlier a child
develops cognitive skills, these are also the last
to be lost due to Alzheimer’s disease. As an
example, we can describe that the first cognitive
losses are related to abstract reasoning while
object permanence and the ability to recognize
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oneself are among the last losses observed
(Van Haitsma, 2000). Thus, according to these
same authors, the most appropriate activities
for people with Alzheimer’s dementia are
those associated with Piagets stages of
development, corresponding to their cognitive
abilities. The elderly population in Uberlandia
increased by 63.9% in the last ten years. Of
the 604,013 current inhabitants registered in
the municipality, 61,674 are over 60 years old,
which represents 10.2% of the total population,
according to consolidated data from the 2010
Census. The main justifications for this aging
of the Uberlandic population are related to
advances in medicine and public policies to
improve the quality of life of this group of
people. Compared to the 2000 Census, when
Uberlandia had 37,614 elderly people, which
represented 7.5% of the 501,214 inhabitants
registered at the time, the growth in real
numbers according to the last census is 24,060
elderly people. Furthermore, the municipality
also has 58 registered inhabitants over the age
of 100 (Silva, 2011).

The Ministry of Health’s “Healthy Brazil”
Program involves a national action to create
public policies that promote healthier ways
of living at all stages of life, favoring the
practice of physical activities in daily life and
leisure, access to healthy foods and reducing
tobacco consumption. These issues are the
basis for healthy aging, aging that also means
a substantial gain in quality of life and health.
The creation of groups of health promotion
programs allows men and women to recover
solidarity, the process of physical and
psychological overcoming from an individual
to a group level, and from this to a broader,
social level. The actions of these groups are
based on the new conception of state and public
policies, since they are conceived as initiatives
by the state and the organized population
capable of making decisions autonomously.
The techniques and content proposed for
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health promotion programs must be guided
by the needs identified in the singularities of
each group and their objectives contained in
health promotion. Health Promotion Groups
are defined as a collective and interdisciplinary
health intervention, consisting of a group
process of its participants up to the ethical
limit of eliminating unnecessary and avoidable
differences between human groups. They
are characterized as a set of people linked by
constants of time, space and operating limits,
who interact cooperatively in order to carry
out the task of health promotion (Santos et.
al, 2006). Health programs must address
the biopsychosocial dimensions related to
the health-disease binomial and healthy
aging (Ramos, 2003). In the present work,
we intend to carry out an intervention in a
group of elderly people in order to monitor
cognitive progress for 12 weeks, with the aim
of estimating and comparing the duration
of beneficial effects in elderly people with or
without cognitive impairment participating
in an extension program in multisensory and
cognitive stimulation workshops. In this work,
automated, sensitive and specific cognitive
assessment tests will be used systematically,
with emphasis on tests that measure
performance in executive functions, memory,
attention and information processing speed,
which are most affected by aging (Alexander
et al. al., 2012) Therefore, in this study, we
sought to verify whether a multicomponent
cognitive stimulation program (PECM) is
effective in improving the cognitive function
of elderly people with or without impairment,
applying the Montessori method. The strength
and originality of this study was based mainly
on the choice of already existing Montessori
material: sensory and motor material. Our
hypothesis was that by approaching the
Montessori method, we could stimulate and
increase the self-esteem and achievement
of individuals with or without cognitive
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impairment, because the activities correspond
to the person’s capabilities and interests and
were observable through affection, behaviors
and participation in activities.

Objectives To analyze the effectiveness
of applying the Montessori method in
elderly people to identify the effect of a
multicomponent  cognitive  stimulation
program (PECM) on improving the cognitive
abilities of elderly people with or without prior
impairment. The specific objectives of the
study are the following: (1) verify the effects
of PECM on improving cognitive functions
among the elderly (in total and for specific
subdomains); (2) determine differences in the
effects of PECM on cognition (in total and for
specific subdomains) between those under
80 years of age and in age groups over 80
years of age; (3) identify interactions between
improvement in cognitive function through
PECM and age.

METHODOLOGY

This is an intervention study that was
developed at the ''Universidade Amiga
da Pessoa Idosa'', an extension project at
“*Universidade Federal de Uberldndia™
linked to the Dean of Extension and Culture
at UFU. The present research wascomposed of
a multidimensional assessment that covered
various aspects of the lives of program
participants, such as sociodemographic data,
cognitive assessment, health status, functional
status, to which the following questionnaires
were applied: Sociodemographic and clinical
information; « Health Status and Quality of
Life Questionnaire SF-36 - Brazilian version
» Anthropometry (through the Body Mass
Index (BMI) and Waist-Hip Ratio (WHR); o
Assessment of functional capacity using the
Bartlhel Index « Mini Nutritional Assessment
- MNA « Mini Mental State Examination e
15-point Geriatric Depression Scale (EDG-
15) o Palmar Grip e International Physical
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Activity Questionnaire (IPAQ) « Falls Efficacy
Scale - International (FES-I) « Time Up and
Go (TUG)

The program was developed with a focus on
activities aimed at preventing changes related
to memory and language and organized in
the form of brain academy workshops, where
elderly people received a weekly booklet for
cognitive training with 100 weekly exercises
for 12 weekslasting 50 minutes, the elderly also
took the exercises to do at home, dedicating
at least 10 minutes a day to carrying out the
activity book. The themes in each session
were addressed via intervention using the
Montessori method using sensory material
developed by Maria Montessori (Montessori,
1958). These are activities that involve
classifying objects according to their texture,
temperature, size, shape, color, etc. They also
involve fitting shapes into their appropriate
holes, map puzzles, anagrams, animals or
plant parts. Participants were invited to make
associations between different objects, to fit,
stack, tie, button and manipulate different
objects. These activities involve sensory,
cognitive, executive and motor functions.
Several participants were able to be present
simultaneously, but each using their material
individually.

RESULTS AND DISCUSSION

The results were measured by the time
spent performing the exercise at home
and cognitive function was assessed by the
Mini-Mental State Examination (MMSE)
questionnaire. The results were evaluated at
baseline and after the intervention. Logical
reasoning time increased by 34% of elderly
participants, with the MMSE score being
significant for the study population. We found
that the Brain Academy exercise sessions
significantly increase cognitive reasoning and
perception in the elderly.

HE PERSON DIDN'T
SCORE

4 min

5-9 min

10-19min |

20 to 24 min.

28 to 33 min.

52 min

3 ' 22
20 17
25 1
4 ' 6
2 4
3 ' 1

Table 1 - comparative table of the initial and

final times of the 64 elderly participants in the

brain academy

Figure 1 - Students participating in Brain

Academy activities at home, and during

Figure 2 -

actions at the University.

Image of the popsicle stick method

for shape and color perception work.
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FINAL CONSIDERATIONS neurocognitive diseases when associated
with techniques based on the principles of

Montessori education. More detailed research
must be carried out to better prove the
technique.

With this work, it is possible to suggest that
brain gym exercises are a great strategy to help
control and activate cognitive abilities, as well
as being a preventive factor for slowing down

REFERENCES

MATSUDO, Sandra Mahecha; MATSUDO, Victor Keihan Rodrigues; NETO, Turibio Leite Barros. Efeitos beneficos da
atividade fisica na aptidao fisica e saude mental durante o processo de envelhecimento. Revista Brasileira de Atividade Fisica e
Saude, vol.5 no 2: p. ,0-7,, 2000.

SHOUERI, J. R; RAMOS, L. R; PAPALEO NETO, M. Crescimento populacional: aspectos demogréficos e sociais. In:
CARVALHO FILHO, E. T,; PAPALEO NETO, M. Geriatria: fundamentos, clinica e terapéutica. Sio Paulo: Atheneu, 2000
Bertolucci PHE et al. O mini-exame do estado mental em uma populagdo geral: impacto da escolaridade. Arq Neuro-Psiquiatr
1994; 52(1): 1-7.

Yesavage JA, et al. Development and validation of a geriatric depression screening scale: a preliminary report. J Psychiatr Res
1983; 17: 37- 49.

Pfeffer RI et al. Measurement of functional activities in older adults in the community. ] Gerontol 1987; 37: 323-9.
Freedman M, Leach L, Kaplan E, et al. Clockdrawing: a neuropsychological analysis. New York: Oxford University Press; 1994.

Bertolucci PHE, et al. Aplicabilidade da bateria neuropsicoldgica CERAD em idosos brasileiros. Arq Neuro-Psiquiatr 2001;
59(3A):1-7.1

Alvarez A, et al. Memdria. Sao Paulo: Atheneu; 2005. 79p. 20. Yassuda MS. Memory beliefs and memory training: the effects of
an educational intervention. Gainesville .Tese. —University of Florida; 1999.

LIRA, Juliana Onofre de; RUGENE, Olinda Tereza and MELLO, Patricia Cotting Homem de. Desempenho de idosos em testes
especificos: efeito de grupo de estimulagdo. Rev. bras. geriatr. gerontol. [online]. 2011, vol.14, n.2, pp.209-220. ISSN 1809-9823.
http://dx.doi.org/10.1590/S1809-98232011000200003.

Oliveira TC, Soares FC, Macedo LD, Diniz DL, Bento-Torres NV, Picango-Diniz CW. Beneficial effects of multisensory and
cognitive stimulation on age-related cognitive decline in long-term-care institutions. Clin Interv Aging. 2014 Feb;2014(9):309-
21. Doi: 10.2147/CIA.S54383

Morrison JH, Baxter MG. The ageing cortical synapse: hallmarks and implications for cognitive decline. NatRev Neurosci. 2012
Mar;13(4):240-50. Doi: 10.1038/nrn3200

Alexander GE, Ryan L, Bowers D, Foster TC, Bizon JL, Geldmacher DS, et al. Characterizing cognitive aging in humans with
links to animal models. Front Aging Neurosci. 2012 Sep;4(21):1-18. Doi: 10.3389/fnagi.2012.00021

Maresova P, Mohelska H, Dolejs J, Kuca K. Socio-economic aspects of Alzheimer’s disease. Curr Alzheimer Res. 2015
Oct;12(9):903-11.

Jagust W. Vulnerable neural systems and the borderland of brain aging and neurodegeneration. Neuron. 2013 Jan;77(2):219-34.

Montessori, M. (1958). La pédagogie scientifique: Découverte de lenfant. Paris: Desclée de Brouwer.

Orsulic-Jeras, S., Schneider, N. M., Camp, C. J., Nicholson, P, & Helbig, M. (2001). Montessori-based dementia activities in
long-term care: Training and implementation. Activities, Adaptation and Aging, 25(3-4), 107-120.




Camp, C.J., & Mattern, J. M. (1999). Innovations in managing Alzheimer’s disease. In D. E. Biegel & A. Blum (Eds.), Innovations
in practice and service delivery across the lifespan (pp. 276-294). New York: Oxford University Press. Camp, C. J.,

Orsulic-Jeras, S., Schneider, N., & Diggs, S. (1999). NAs teaching Montessori activities. Journal of Nurse Assistants, March, 13-
15.

Camp, C.J., & Mattern, J. M. (1999). Innovations in managing Alzheimer’s disease. In D. E. Biegel & A. Blum (Eds.), Innovations
in practice and service delivery across the lifespan (pp. 276-294). New York: Oxford University Press.

Camp, C.J., Orsulic-Jeras, S., Schneider, N., & Diggs, S. (1999). NAs teaching Montessori activities. Journal of Nurse Assistants,
March, 13-15

Van Haitsma, K. (2000). The assessment and integration of preferences into care practices for persons with dementia residing
in the nursing home. In R. L. Rubinstein, M. Moss, & M. H. Kleban (Eds.), The many dimensions of aging (pp. 143-163).New
York: Springer.

Kim KW, Gwak KP, Kim BS, Kim BJ, Kim GR, et al. Nationwide survey on the dementia epidemiology of Korea [internet].
Sejong, Korea: National institute of Dementia and Ministry of Health and Welfare; 2016, 2019 [cited 2019 Jan 30].

Mahncke HW, Connor BB, Appelman ], Ahsanuddin ON, Hardy JL, Wood RA,et al. Memory enhancement in healthy older adults
using a brain plasticitybased training program: a randomized, controlled study. Proc Natl Acad Sci USA. 2006;103(33):12523¢8.

Reijnders J, van Heugten C, van Boxtel M. Cognitive interventions in healthy older adults and people with mild cognitive
impairment: a systematic review. Ageing Res Rev. 2013;12:263e75. https://doi.org/10.1016/j.arr.2012.07.003

Walton CC, Mowszowski L, Lewis SJ, Naismith SL. Stuck in the mud: time for change in the X implementation of cognitive
training research in ageing? Front Aging Neurosci. 2014;6:43.

Woods B, Aguirre E, Spector AE, Orrell M. Cognitive stimulation to improve cognitive functioning in people with dementia.
Cochrane Database Syst Rev. 2012;15(2):CD005562.

Streater A, Spector A, Aguirre E, Orrell M. Cognitive stimulation therapy (CST) for people with dementia in practice: an
observational study. Br ] Occup Ther. 2016;79(12):762¢7.

Sherman DS, Mauser ], Nuno M, Sherzai D. The efficacy of cognitive intervention in mild cognitive impairment (MCI): a meta-
analysis of outcomes on neuropsychological measures. Neuropsychol Rev. 2017;27:440e84

Gates NJ, Sachdev PS, Fiatarone Singh MA, Valenzuela M. Cognitive and memory training in adults at risk of dementia: a
systematic review. BMC Geriatr. 2011;11:55.

Tesky VA, K€obe T, Witte AV, Fl€oel A, Schuchardt JP, Hahn A, et al. Feasibility and first results of a group program to increase
the frequency of cognitively stimulating leisure activities in people with mild cognitive impairment (AKTIVA-MCI). Clin Interv
Aging. 2017;12:1459e69



https://doi.org/10.1016/j.arr.2012.07.003

