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ABSTRACT
Dementia is a neurodegenerative syndrome caused by a chronic and progressive disorder accompanied by
decreased brain function that affects emotions, memory, decision making, behavior and other brain functions
that interfere with daily activities. This study aimed to determine differences in cognitive function in elderly
dementia before and after brain exercise. This was a quasi-experimental research with one group pre and
post-test design conducted in June 2020. The population was residents in some nursing homes in Semarang
City. Samples who were willing to participate in research, 60-80 years old, and had Clock Drawing Test
score in more than 2 were included for this study. The sample in this study was 63 older adults who were
selected using a purposive sampling technique. The respondents enrolled in brain gym eight times each
morning for 10-15 minutes in 2 weeks. Due to the pandemic, these interventions assisted by facilitators and
adhered to health protocols in every interaction. The cognitive function obtained from the Short Portable
Mental Status Questionnaire for pre and post-test. Univariate analysis described cognitive function in the
elderly before and after brain exercise. The normality test using Shapiro Wilk showed that the data were
normally distributed so that the dependent T-test was carried out to determine the effectiveness of brain
exercise therapy on cognitive function in elderly dementia. The mean cognitive function before brain
exercise was 6.6, and after brain exercise, it was 8.8. There was a significant difference between cognitive
function before and after brain exercise (p-value <0.05). Brain exercise affects improving cognitive function

in older adults with dementia.
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INTRODUCTION

Dementia is a neurodegenerative syndrome
caused by a chronic and progressive disorder
accompanied by decreased brain function that
affects emotions, memory, decision making,
behavior and other brain functions that
interfere with daily activities (Mendrofa, Hani,
Putri, et al., 2020). Dementia is often
experienced by the elderly. Elderly is someone
who is more than 60 years and over. The older
adults will experience the aging process
simultaneously with a process of decline.
These physical condition make older adult in
conditions of dependence on other people and
can cause anxiety and depression. One of the
body systems that experience decline is the
cognitive or intellectual system (Dewi, 2016;
Herawati, 2014). Cognitive is the process of
identifying, selecting, interpreting, filtering
and using information that makes sense. The
cognitive function itself is a conscious mental
activity such as thinking, remembering,
learning and using language (Djajasaputra &
Halim, 2019).

Decreased cognitive function in the elderly,
such as often forgetting about themselves,
other people, times, places and daily activities,
is often considered as a normal condition. This
deterioration of cognitive function affects the
quality of life in the elderly (Dewi, 2016). The
deterioration of the process of remembering in
the elderly occurs gradually. With changing
health conditions, the elderly need to be aware
that they must be aware of brain disorders that
cause memory processing disorders. If there is
a decrease in memory abilities, the elderly
should be aware of the occurrence of dementia
(Jing et al., 2016).

Today, 47 million people live with dementia
worldwide, and it is projected to increase to
more than 131 million by 2050, as populations
age (Prince et al., 2016). Indonesia is the
world’s fourth most populated country. Its
large population (over 257 million people in
2015) is relatively young compared to other
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countries in South East Asia. However, even
with the relatively low proportion of older
people compared to other countries, Indonesia
is still ranked eighth in the world in terms of
the overall number of older people. There are
no locally generated estimates of the
prevalence of dementia in Indonesia so far.
Using data from comparable countries, the
World Alzheimer Report 2015 estimated that
in 2015 there were just over 556,000 people
with dementia in Indonesia. The prevalence of
dementia increases by 1% at the age of 60
years and doubles every five years, reaching
30% -50% by the age of 85 years (Soni et al.,
2014). Much of the increase will take place in
low and middle-income countries 58% in
2015, rising to 63% in 2030 and 68% in 2050.
The prevalence of dementia in Indonesia
reached 1.2 million cases in 2015 and will
continue to increase to 4 million in 2050
(Alzheimer’s Indonesia, 2019).

Based on a preliminary survey conducted by
researchers in July 2019, 35 elderly people
(100%) were interviewed. It was found that 14
people (40%) forgot about the activities they
had done, 10 people (28.5%) forgot their age,
and 10 people (28.5%) forgot to take their
medication schedule. Brain gym exercise is
one way to prevent and overcome cognitive
dysfunction. Brain exercise aims to increase
self-confidence, strengthen learning
motivation, stimulate the left and right brain,
relax the brain and can improve cognitive
function (Subari et al., 2019). Research also
shows that the brain gym has an effect on
cognitive function. The brain gym is a series
of simple motion exercises and is an
alternative therapy that aims to increase the
flow of blood and oxygen to the brain and
stimulate both parts of the brain to work. It can
maintain an optimal balance between the right
and left brain performance. The brain gym
provides a repair stimulus to fibres in the
corpus callosum that provide many two-way
neural connections between the cortical areas
of the two hemispheres of the brain, including
the hippocampus and amygdala (Hukmiyah et
al., 2019). This was a quantitative study
aimed to analyze the effectiveness of brain
gym on cognitive function in the elderly with
dementia in Semarang.

METHODS

It was a quasi-experimental study used one-
group pre and post-test design. This study
aimed to determine the effect of brain exercise
on improving cognitive function in elderly
dementia. This research was conducted at
some nursing homes in Semarang in June
2020. Letters of invitation were sent out to
nursing homes in Semarang City. A total of 74
residents were contacted for sample selection,
and 63 of them agreed to participate. Each
participant was informed about the study
nature, purpose, and benefits, the right to
refuse or withdraw at any time, as well as the
obtained data confidentiality. The study was
conducted with 55 respondents who met the
inclusion criteria (Figure 1). Participants were
selected based on inclusion criteria: (1)willing
to participate in research, (2)60-80 years old,
(3)Clock Drawing Test (CDT) score was more
than 2. Respondents in temporary respite care,
and those who were reported having negative
behaviors were excluded as they were likely
unable to follow the brain gym instruction
were excluded from this study. The director of
nursing home compiled a list of eligible
residents based on the criteria.

Information on the capacity to give informed
consent was also provided during this process.
Once consent was obtained, the Short Portable
Mental Status Questionnaire (SPMSQ) was
conducted with a nursing staff who has
experienced for 3 years who knew the
participants well and has signed informed
consent from the researcher. Demographic
details were collected from the participant.
The reasons for exclusion from this study were
younger than 60 years or older than 80 years,
did not have dementia symptoms from
SPMSQ, having a diagnosis of major
depression, and consuming medication that
affected their activity.

The day before giving the first brain gym
therapy, the respondents’ cognitive function
was observed by SPMSQ. Respondents were
also explained about the brain gym activity
using a brain gym guideline book. Brain gym
was carried out eight times each morning for
10-15 minutes in 2 weeks of intervention. Due
to the COVID-19 pandemic, the therapy was
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held in an open field in the nursing homes
assisted by facilitators. The respondents,
facilitators, and researchers also adhered to
health  protocols in every interaction.
Respondents’ cognitive function was then
observed the day after this therapy for being
post-test. Cognitive function before and after
treatment was measured using the SPMSQ.
Univariate analysis was performed to describe
the cognitive function in the older adults
before and after brain exercise, including the
mean, maximum and minimum values.
Bivariate analysis was used to determine the
effectiveness of brain exercise therapy on
cognitive function in elderly dementia. The
data showed a normal distribution with the
Shapiro Wilk normality test so that the
bivariate analysis was carried out by using the
dependent t-test. The study was declared to
have passed the ethical review by the Research
Ethics Committee Karya Husada Semarang
College No.60/KH.KEPK/KT/1V/2020.

RESULTS

Demographic Characteristic

63 home care residents with dementia signs
and symptoms were recruited to the study.

Demographic characteristics by age, sex, and
clock drawing test are presented in Table 1
and 2. Results showed that mean of elderly in
nursing homes in Semarang was 71 years old.

Cognitive Function before and after Brain
Gym Intervention

The standard deviation, minimum, and a
maximum score of cognitive function of
dementia elderly increased after brain gym,
shown in Table 3. Mean of cognitive increased
from 6.6 before brain gym intervention to 8.8
after the intervention. Statistical analysis using
the paired t-test indicated that there was a
significant difference in cognitive function
score prior and after brain gym therapy
(Asymp. Sig 2 tailed <0.05) (Table 2). This
showed that there was an effect of brain
exercise on improving cognitive function in
elderly dementia. Table 2 shows the standard
deviation value of 0.78, which means that
most of the data in the collection is 0.78 from
the average. And obtained a standard error
value of 0.24 which means that it reflects the
accuracy of the selected sample to the
population.

Tabel 1.
Age Characteristic of Respondents (n=63)
n Mean Min Max
Age 63 71,00 64 88
Table 2.
Respondents’ Clock Drawing Test Score (n=63)
Clock Drawing Test Score
1-2 3 4 5
Sex Male 0 40 0 0
Female 0 20 3 0
Age Pre Elderly 0 25 0 0
Early Elderly 0 35 0 0
Late Elderly 0 0 3 0
Table 3.
The Mean of Cognitive Function Ability of Dementia Elderly
Statistic Minimum Maximum Mean Deviation Standard
Pre 4 9 6,6 1,71
Post 6 12 8,8 1,93

559



Jurnal Keperawatan Jiwa Volume 8 No 4, November 2020, Hal 557 - 564
FIKKes Universitas Muhammadiyah Semarang bekerjasama dengan PPNI Jawa Tengah

Table 4.
Paired T-Test
Cognitive Function Score Mean SD SE P value
Pre Test — Post Test -2.2 0.78 0.24 0,001
DISCUSSION intelligence until of 80-90 years (Suhari et al.,
Characteristic of People with Cognitive 2019).
Impairment

Older people related to aging process will
experience a decline in cognitive and
psychomotor functions. Cognitive functions
include the process of learning, orientation,
understanding, and attention cause the
negative behavior of the elderly (Suhari et al.,
2019). This recent study showed that 27
respondents were classified as having severe
cognitive dysfunction (the correct answer of
1-6) and 28 were moderate cognitive function
disorder (79 correct answers). The
remembrance process in the elderly occurs
gradually. With changing health conditions,
the elderly need to be aware that they must be
aware of brain disorders that cause memory
processing disorders. It is necessary for the
elderly to be aware of the occurrence of
dementia since the older age means a higher
risk of dementia (Mendrofa, Hani, Putri, et
al., 2020).

The older age means a higher risk of
dementia. Dementia mainly affects older
people, although there is a growing awareness
of cases that start before the age of 65.
Population aging is having a profound impact
on the emergence of the global dementia
epidemic. A negative effect of the rapid aging
of the population is the increase in the
number of people with dementia. Although
dementia mainly affects older people, it is not
a normal part of aging. According to different
estimates, between 2% and 10% of all cases
of dementia start before the age of 65. The
prevalence doubles with every five-year
increment in age after 65 (Prince M, Wimo
A, Guerchet M, 2015).

Decreased cognitive function may be related
to the rarely used of the brain. Thus,
maintaining the potential of the brain in aging
process is critical. Older people need to keep
learning and continuing to do some activities
to stimulate the brain and improve human

Effectiveness of Brain Gym Cognitive
Function

Cognitive training and physical exercise have
been regarded as useful strategies to improve
the cognitive function in older people even
with cognitive impairment (Ball et al., 2002;
Cancela et al., 2020). Brain exercise or brain
gymnastics (brain gym) stimulate brain
function to be more effective in the elderly
and facilitate blood flow and oxygen to the
brain. It is a series of simples movements that
are fun to improve learning skills using the
whole brain. The reason behind brain exercise
was to prevent cognitive decline (Lowrani et
al., 2020). Brain gym can raise awareness in
the elderly.

Reticular activating system (RAS) that is an
alertness center in human can be alerted again
with brain gym. It provides a stimulus to
repair the fibres in the corpus collosum which
provides many two-way neural connections
between the cortical areas of both brain
hemispheres, including the hippocampus and
amygdale. The hippocampus roles in
consolidating as a cross-reference system and
links certain aspects of memory stores in
separate parts of the brain then increase
nucleic acid in changes in neuronal memory.
The brain gymnastic movement reactivates
the neural connections between the body and
the brain so as to facilitate the flow of
electromagnetic energy throughout the body.
This movement supports electrical and
chemical changes that take place on all
mental and physical events (Cancela et al.,
2020; Suhari et al., 2019).

The recent study showed a difference in
cognitive function after brain gym for two
weeks. It proves that the brain gym has a
positive impact on improving cognitive
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function in the elderly. Another study
concluded that brain exercise affected on
increasing the Mini-Mental State
Examination (MMSE) score. Brain exercise
in the elderly is expected to improve
cognitive function that decreases in old age,
as well as increase the enthusiasm and
concentration of the elderly (Yusuf, A,
Retno, 1., & Arifudin, D.J., 2016). It is in line
with other studes that the brain gym has a
significant effect on the improvement of
cognitive function of the elderly (Amtonis &
Fata, 2014; Ardian & Nuraini, 2018).
Exercise in the brain gym stimulates the brain
by releasing stress, increasing learning
concentration, clearing the mind, improving
memory and cognitive abilities such as
alertness, concentration, and speed in the
learning process (Azizah et al.,, 2017,
Erwanto & Kurniasih, 2018).

Brain gymnastics can activate three
dimensions of the brain. The concentration
dimension increases blood flow to the brain
and increases oxygen reception. The lateral
dimension stimulates the coordination of the
two hemispheres of the left brain and right
brain (improve breathing, stamina, release
tension and reduce fatigue). The focusing
dimensions that help release focus barriers
from the brain (improve lack of attention and
lack of concentration) (Suhari et al., 2019).

Many pieces of research have recommended
that people who experienced declined
cognitive function must make a top priority to
improve their quality of life (Suhari et al.,
2019). Brain gymnastic movements can
improve intellectually including cross
movements, with the hips, brain gymnastic
movements that increase energy including
gravity glide, relaxed hooks, earth buttons.
Moderate-and  vigorous-intensity  leisure
physical activity was associated with global
cognitive function and specific cognitive
domains, including memory (Ardian &
Nuraini, 2018; Engeroff et al., 2018).

Thus, brain gym could be a physical activity
which is recommended to improve cognitive
function. Brain gym is usually performed
with music. The study examined the effects

the music-with-movement intervention on the
cognitive functions of people with moderate
dementia stated that it improves the memory
after six weeks of intervention. Music-with-
movement intervention may be useful for
enhancing the cognitive functions of people
with dementia (Cheung et al., 2018).

Music can be a multisensory-stimulation
environment as a therapy to prevent cognitive
deterioration (Mendrofa, Hani, Iswanti, et al.,
2020). Besides, regular exercise can increase
a protein in the brain called Brain-Derived
Neurotrophic Factor (BDNF). This BDNF
protein plays an essential role in keeping
nerve cells fit and healthy (Yuliati et al.,
2018). Even though the proper procedures, a
supportive research environment and good
therapists also effect on the cognitive score
improvement. Some older adults could not
immediately pick up on the instructions, so
instructors had to repeat the instructions
given to the elderly several times.

CONCLUSION

Brain gym as a cognitive training and
physical exercise have been regarded as
useful strategies to improve the cognitive
function in older people even with cognitive
impairment. Exercise in the brain gym
stimulates the brain by releasing stress,
increasing learning concentration, clearing the
mind, improving memory and cognitive
abilities such as alertness, concentration, and
speed in the learning process. Regular brain
gym has a positive impact on improving
cognitive function in the elderly. Brain gym
stimulates brain function to be more effective
in the elderly, and facilitate blood flow and
oxygen to the brain.
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