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ABSTRACT

Introduction: The purpose of this study was to investigate if a gymnastics called Senam A-Pik may help persons with
MCI (mild cognitive impairment) or dementia improve their cognitive results. Senam A-Pik is developed for stimu-
lating cognitive capacity of elderly through gymnastics which accompanied by traditional classical music. Methods:
Twenty participants were selected from a population of 78 elderly people studied. They were selected based on their
MMSE scores, starting within the MCI category (18-23) and those with chronic disease were excluded. The parti-
cipants took part in gymnastics during the period from July to September 2019, three times a week for 2x16 minutes
each. Senam A-Pik is a fun and innovative way of exercise that can help dementia patients should be more phy-
sically active. While enjoying their favourite music, the participants did the exercise for 36 sessions with a frequency
of 3 times a week. Their cognitive scores were reassessed after 12 weeks of training. Results: We found that Senam
A-Pik had a considerable impact on the participants’ cognitive function improvement at the 99% confidence level
(x<0.01). Conclusion: This gymnastic model gives a beneficial improvement, both on cognitive and physical aspect

which is an excellent method for getting persons with dementia to engage in physical activity.
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INTRODUCTION

Dementia prevention is still one of the main public
health problems. Dementia is a chronic or progressive
illness characterized by a decline in cognitive function
(i.e., the ability to process information) that goes beyond
what is normal with aging (1). Gymnastics, including
physical activity, is one of the elderly activities that
have a positive effect to improve their lives (2) and their
cognitive aspect because cognitive decline is an integral
part of dementia diagnosis (3). Physical activity can
help elderly persons reduce their risk of dementia (3).
Longer-duration physical activity can change behavior

and increase cognitive aspect in the long term (4).

Dementia is described as a global state of significant
cognitive deterioration that is not caused by a change in
consciousness level. Dementia is a heterogeneous illness
marked by common symptoms like cognitive impairment
and functional disability that vary in aetiology, onset
age, clinical course, and linked disorders. (5). Senam
A-Pik is a gymnastic model developed specifically for
the elderly community with dementia. “Senam” means
gymnastics in Indonesian, while the word “A-Pik” is an
acronym of “Anti-Pikun” phrase, which means against
senile. Therefore, the Senam A-Pik can be interpreted
as an exercise designed to treat the senile. Senam A-Pik
is developed by combining traditional classical music
with gymnastic movements that stimulate brain work.
It is believed that the use of music will build a positive
emotional bond for the elderly. Meanwhile, gymnastics
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is designed with simple movements but has effects in
stimulating the brain performance and involves the
coordination function among the body’s movements.

Gymnastics, as one of the physical activities, can
improve cognitive aspects. The results revealed
a considerable increase in elements of physical,
emotional, and cognitive abilities of senior adults with
moderate dementia when it was offered twice a week for
eight weeks, based on gymnastics principles (6), as well
as research of (7), which states that Dancing can help
older adults with mild cognitive impairment enhance
their cognitive abilities. In the early stages of old age,
it showed that exercise improved cognitive function
(8). Likewise, gymnastics, by involving movements
throughout the body, is able to improve cognitive
function (9). Research of Law et al. (10) shows that a
combination of cognitive and exercise training can help
older persons with cognitive impairment improve their
cognitive performance and functional status. Based
on the above exposure, the purpose of this study was
to determine the effect of Senam A-Pik on improving
cognitive outcomes in persons with mild cognitive
impairment or dementia.

MATERIALS AND METHODS

The Centre of Research and Community of Universitas
Pendidikan Indonesia was in charge of reviewing and
approving the experimental design and protocols (No.
B-0853/UN40.LP/P).00.00/2021).

This study employed a pre-experimental research design
with a one-group pretest-posttest design involving 78
respondents of population. The participant of the study
was selected by using a purposive sampling technique,
using Mini Mental State Examination (MMSE) instrument.
The MMSE is the most widely used instrument for
dementia screening. The MMSE was reported to have
good sensitivity and specificity, namely 77% and 90%
in populations with a high prevalence of dementia, and
81% and 87% in populations with low prevalence,
respectively (11). The inclusion criteria were determined
based on their MMSE scores, starting within the Mild
Cognitive Impairment (MCI) category (18-23) and those
with chronic disease were excluded, which resulted in
20 elderly respondents who had an age range between
52 and 75 years old, consisting of 17 females and 3
males. The participants took partin gymnastics during the
period from July to September 2020, three times a week
for 2x16 minutes each. The instructors accompanied
the participants in doing the Senam A-Pik program (as
treatment) for 36 meetings in three months, three times
a week. This exercise lasted 2x16 minutes, and in detail
is presented in Table I. The gymnastics are accompanied
by traditional Indonesian music with beats ranging from
100 to 120 BPM, making the elderly joyful and enjoying
themselves. Their cognitive scores were reassessed after
12 weeks of training through posttest activities. Senam

A-Pik itself was accompanied by cheerful music and
contained the physical fitness component of the elderly
in their movements. The research procedure in this study
was adjusted to the conditions during the coronavirus
disease (Covid-19) pandemic, so that gymnastics
activities were carried out at home with the assistance of
1 participant by 1 instructor. The instructor is a research
team that has been trained in A-Pik Gymnastics for one
month, before being assigned to accompany the selected
participants.

Table I. Senam A-Pik Program

No Exercise Target Duration
Head, neck, shoulders, arms,
Warm- . ! .
1 u waist, pelvis, knees, calves, 5 minutes
P dan ankles.
The core exercise consists of
5 Core 8 blocks, one of which con- 22 minutes
sists of 64 counts repeated
three times.
. Head, neck, shoulders, arms,
Cooling . ! .
3 . waist, pelvis, knees, calves, 5 minutes
motion

dan ankles.

A Mini mental state examination (MMSE) is a cognitive
examination that is part of a routine examination to
establish a diagnosis of dementia. This examination
is indicated especially in elderly patients who have
decreased cognitive function, thinking ability, and
the ability to perform daily activities. This process of
deterioration is generally accompanied by changes in
mental status (mood and emotions) and behavior (12,13).
MMSE is a detection and diagnostic support tool, but it
cannot be used as a single criterion for the diagnosis
of dementia. The MMSE is an examination consisting
of 11 assessment items used to assess attention and
orientation, memory, registration, recall, calculation,
language skills, and the ability to draw complex
polygons. The MMSE score ranges from 1-30, with a
cut off of 24. A score lower than 24 indicates cognitive
impairment. The MMSE examination procedure was
carried out by direct interviews with patients. Order of
examination The MMSE examination procedure was
carried out by direct interviews with patients. The order
of inspection is: orientation, by asking for a specific
time and place; registration, by asking the participants
to remember the three objects mentioned and repeat
them again; attention and calculations, by asking the
participants to subtract from 100 minus 7 to 5 times or
to spell a word consisting of 5 letters backwards; asking
the patient to recall 3 objects at the registration stage;
language, by asking the participants to name some
objects; repetition, by requesting the participants to
repeat the sentence that said by the examiner; capability
to carry out complex commands verbally and in writing;
written orders to assess reading ability; writing ability,
by asking the participants to write a sentence, and their
ability to imitate some complex images (12,14).
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RESULTS

According to Figure 1, the mean of pretest data shows
(m = 26.7) with standard deviation (6 = 1.69). It then
increased in posttest data results with an average score
(m = 28.6) and standard deviation (o = 1.61).

After pretest and posttest data on all respondents were
obtained, the data were analyzed by pair t test. P-value
yield 0.0001, with a confidence level of 99% (a<0.01).
Therefore, it can be concluded that Senam A-Pik has a
considerable impact on boosting respondent’s cognitive
function.
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Figure 1: Difference in MMSE pre-test and post-test results

DISCUSSION

People with advanced age generally have a risk of mild
cognitive impairment or dementia. This is caused by a
number of variables, one of which being the elderly’s
lack of physical fitness as a result of a lack of physical
activity. For that reason, it is important to maintain and
improve physical fitness conditions through physical
exercise, because physical exercise has benefits for
the mobility of the elderly and is effective in treatment
related to health problems faced by them (15). From a
scientific perspective, the findings of this study confirm
the hypothesis that physical activity improves blood
circulation to the brain, resulting in increased cognitive
performance. The fact that the brain perceives exercise
shows that muscle-induced peripheral variables allow
direct muscle-brain communication. Muscle releases
myokines that regulate hippocampus function. The
myokine cathepsin B appears to cross the blood-
brain barrier to promote neurogenesis, memory, and
learning. Exercise promotes FNDC5 neuronal gene
expression, which contributes to higher brain-derived
neurotrophic factor levels. Exercise raises IL-6 levels
in the blood, which may help block central eating
pathways. Increased muscle expression of kynurenine
aminotransferase enzymes (PGC1-dependent) improves
the balance between neurotoxic kynurenine and
neuroprotective kynurenic acid, lowering depression-
like symptoms. Exercise-induced hepatokines and
adipokines are implicated in mediating the favorable
influence on neurogenesis, cognition, hunger, and
metabolism, indicating the existence of a muscle-brain
endocrine loop (16).

Similarly, there are studies that reveal that structured
physical activity programs improve the quality of life

in the elderly. One of the important components in
determining a person’s health status, especially during
the aging process, is quality of life. Physical activity also
has a favorable effect on reducing anxiety and stress/
depression, preserving mental health, and sustaining
psychological vitality. Physical activity and health-
related quality of life (HRQoL) are crucial determinants
for optimal health in the aged (17-19). Another benefit
of physical exercise is helping the elderly’s posture
improve to make them more stable. Kiik (2019), who
conducted a study on the elderly in Depok, reported
that the respondents’ postural balance improved greatly
(p=0.001) as a result of the balance exercise, and
their risk of falling decreased dramatically (p=0.023)
compared with the control group (20).

Senam A-Pik as one of the physical activities in this
study shows that this activity is appropriate for the
elderly, because the components of movement in it
are relevant to be done by the elderly. Senam A-Pik
provides improvement in cognitive outcomes and also
gives an increase in the level of discipline of the elderly
in performing physical activity.

Elderly physical fitness

Physical fithess needs to be possessed by every
individual with no exception for the elderlies, who
experience the aging process in their age stage. The
aging process itself is an inevitable natural process in
each individual that entails numerous changes, such as
a reduction in physical fitness. Such changes also occur
in most physical, physiological, psychological, and
social functions (15,21). In addition, the aging process
also results in increased body fat, diminished upper and
lower limb muscle strength, as well as lower degrees of
flexibility, agility, and endurance (22). The decline in
physical fitness causes several diseases that affect the
elderly, such as mild cognitive impairment, dementia,
and depressive symptoms that become health problems
for the elderly (3,23,24).

Because of the adverse impact of physical fitness decline
that occurs in the elderly, it is necessary to make an
effort to maintain their physical fitness. Similar to the
research, it shows that the maintenance of physical
fitness, especially through regular physical activity,
should be an important component as a healthy lifestyle
strategy to combat the decline in cognitive function and
health that is common in the elderly (24).

Elderly physical fitness components in Senam A-Pik

To know the physical fitness condition of the elderly,
it is necessary to do a physical fitness test (Testing the
Elderly). The Senior Fitness Test is widely used because
itis a physical fitness test that is considered practical and
suitable for the elderly. The Senior Fitness Test has been
tested on the elderly, with direction from instructors
who have both theoretical and practical knowledge of
physical education. Formally, the instructors have also
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been instructed on how to use the Senior Fitness Test,
which they will presumably complete over the course of
two days in conjunction with exercise. (25-27).

In this study, researchers developed a gymnastic for the
elderly named “Senam A-Pik,” with the goal of learning
about the experiences of the elderly with MCI after
performing the gymnastics. Researchers devised several
movements that refer to physical fitness tests consisting
of the 6 Minute Walk Test (6 MWT), the Chair Seat and
Reach Test for flexibility, the Chair Stand Test (CST) and
Arm Curl Test (ACT) for muscle strength and endurance,
and the 8 Foot Up and Go Test (8 FUGT) for coordination
and agility. In addition, training and experience of
physical activity is necessary for the elderly; the study
also said that it is recommended for professionals, the
instructors who work in the elderly environment, to
form a routine “Physical Activity Program’’ tailored to
the elderly’s demands and physiological features in
order to prevent chronic diseases and allow the old to
have a better quality of life (18).

Elderly physical activity

Maintaining physical fitness through physical activity
is important to do regularly at every age, especially in
the elderly, because it allows physical efficiency (28).
However, most seniors tend to have a lack of physical
exercise awareness. Furthermore, people over the age
of 80 on average showed even very poor perceptions of
how to decrypt their health condition, even though they
had experienced a very poor physical condition (29).

There have been many studies that show the various
benefits of physical activity in the elderly, where
regular physical activity has been shown to improve
the mental health of the elderly. Senior citizens who
do physical activity regularly show a lower level of
depression and anxiety. Physical activity has also been
shown to help improve physiological systems and bad
health caused by air pollution in other research (30).
Physical activity can also help maintain and avoid some
chronic diseases and ailments; beneficial consequences
include increased self-esteem, improved quality of
life, increased life expectancy, lower mortality, and a
42% reduction in the risk of falling in the elderly (31).
Later in the study, it was shown that moderate physical
exercise in daily life contributes to the maintenance of
proper cognitive function in senior adults, as improved
cognitive performance motivates individuals to engage
in more intense physical activity. This inline with
Tivadar’s explanation that cognitive ability and physical
activity appear to interact, as raising physical activity by
10% considerably reduces the incidence of dementia
and Alzheimer disease. However, there is a question
of exercise intensity. Low-intensity aerobic exercise
improves visual spatial perception and attention,
whereas moderate physical activity improves overall
cognitive abilities, working memory and attention,
verbal memory and attention, and vice versa. While

the majority of experts encourage vigorous or moderate
exercise, several caution that increasing the intensity
needs a greater focus on physical activity and less on
cognitive processes, notably in terms of response time,
selective attention, and task flexibility (32). Based on the
results of Kiik (2019), physical exercise helps them get
the correct posture (20), thereby increasing blood flow,
especially to the brain, and enabling better cognitive
performance. Maintaining the health of elderly people
who may have a variety of chronic conditions, such
as obesity, diabetes, or dementia, is a critical issue in
developed countries that receives full attention. Thus,
it is critical to understand the intensity and duration
of exercise required in daily life to prevent cognitive
deterioration in the elderly (33,34).

Related to these benefits, physical exercise in the elderly
needs to be done, because the improvement of physical
quality is related to enhancing the elderly’s quality of
life, autonomy, and independence, allowing them to
participate actively in everyday life and work activities
(35). In addition, regular physical exercise has an effect
on improved mood, significant improvements in joint
mobility, as well as joint weight loss (28). Furthermore,
the elderly group that has a high degree of physical
activity was associated with a higher value in all areas
of life quality (17). Physical activity is an important
component that produces functional autonomy and
well-being in this age group, so it is expected that the
elderly can be independent in their daily activities and
independent in their decisions, thus living longer and
happier (35). Due to the fact that the elderly are typically
physically inactive and spend more time sedentary, the
important role of physical fitness in this age range cannot
be overstated, because, to maximize the benefits of this
type of physical activity, seniors should be advised to
avoid sedentary behavior and prolonged sitting times
(36).

General physical fitness

Low fitness is known to have an impact on poor academic
performance. Individuals who have high physical
fitness tend to have better academic performance and
achievement opportunities than individuals who have
low physical fitness. The findings indicated that physical
fitness is critical to the academic performance of
Chinese students, so they are suggested to take several
interventions aimed at improving physical fitness, such
as the development of aerobic exercise and muscle
exercises that have implications not only for health but
also for academic success (37). In addition, it shows
that by maintaining a healthy level of physical activity,
particularly muscle fitness, students’ quality of life and
heart health can be improved. Physical activity enables
and promotes a higher quality of life for students that
generally improves their moods and rest time, especially
when sleeping. So, in his research, it was suggested
that campuses should include physical activity into all
majors’ curriculums to allow each student to have a
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healthier physique with a better quality of life, as well as
advance physical fitness on college campuses as a way
to improve one’s quality of life through sports (38).

In contrast to physical fitness in military circles, soldier
performance and fitness are more than just physiological
abilities; physical fitness tests are used to monitor various
components related to physical fitness, such as health,
motivation, and readiness. The physical fitness tests used
are mostly related to the ability of soldiers to perform
their soldier duties (39). Physical fitness training contains
four main components necessary to complete mission
tasks in the military, consisting of endurance, mobility,
strength, and flexibility. In the military environment,
it is also known as “Total Force Fitness,” which is a
situation where individuals, families, and organizations
can maintain optimal welfare and performance in all
conditions. Physical fitness is included in an important
component of total force fitness, which is related to the
quantity of physical training necessary to accomplish
physical capacity due to the harsh environment and high
physical capacity required for mission tasks; military
service members must maintain a more advanced level
of physical fitness than the civilian population, since
physical fitness in the military is the ability to physically
complete all aspects of the mission by not getting hurt
and staying healthy (40).

Later, the study found the physical fitness condition that
children have. Children who have high physical fitness
tend to have low sedentary behavior because they
ordain more of their free time to be outdoors. Research
that examines acute behavior also shows that when kids
are outdoors, they are more physically active than when
they are indoors. In addition, there is also a positive
effect on motion behavior, so it is important to regulate
children’s time and schedule to play outdoors with a
structure, such as school and child care as a means to
promote a healthy active life (41).

FIT

Having a healthy and fit physical condition is something
that needs to be owned by every individual of different
ages, especially for elderly people whose physical
condition is decreasing. A fit condition can be obtained
through an active lifestyle, which is an important factor
in having a fit body. Participation of the elderly in
various forms of physical exercise in conjunction with
avoiding sedentary behavior in order to maintain health
in old age, as well as community support for health
recommendations (41). In addition to physical factors,
a fit body can also be obtained through mental health,
because the onset of comfort can be a powerful tool
for a person to discover genuine contentment through
positive emotional experiences, the establishment of
social ties, and engagement in meaningful pursuits that
give personal fulfillment and a sense of accomplishment,
all of which contribute to the development occurring
automatically (42).

In a study, it was also revealed that the experiences
and results of physical exercise of the body as well as
diverse health ideologies tend to be difficult to predict.
The average person who is very fit will actually have
one thing less to worry about, but staying in shape
to maintain his appearance is something that is very
attentive to his maintenance; although forming the body
to function to avoid pain, but it is still difficult to predict,
because the ideal health only supports and informs the
body activities of many people, but not by determining
what a person’s body is experiencing (43).

CONCLUSION

Along with the decline in physical condition and
cognitive function that occurs in the elderly, Senam
A-Pik is present for older individuals suffering from
mild dementia with a movement arrangement that
refers to The Senior physical fitness tests. Therefore,
Senam A-Pik is suitable for the elderly because of its
movements containing components of physical fitness
of the elderly, including (1) endurance of the lungs &
heart, (2) flexibility, (3) muscle strength & endurance,
and (4) coordination & agility. The results of this study
also showed that Senam A-Pik provides a beneficial
improvement in cognitive outcomes as well as
discipline towards physical exercise, thus becoming an
effective technique for incorporating physical activity
into the lives of people with dementia. The cheerful
musical accompaniment to Senam A-Pik also makes
the participants more enthusiastic about performing
physical activities. Through experience in doing Senam
A-Pik, the elderly can maintain their physical fitness,
minimize the negative impact of their mild dementia,
and improve their cognitive functioning. Doing physical
activities, such as Senam A-Pik, can benefit their health
by alleviating depression and anxiety symptoms.
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