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ABSTRACT

The elderly experience changes in physiological function and body structure, including
decreased muscle mass, and joint stiffness. These changes lead to a decrease in the functional
balance of the body. This study aims to analyze the difference in the effect of elderly
gymnastics and the combination of elderly gymnastics with neuromuscular taping on
dynamic balance and flexibility of the elderly. The design of this study was a quasi-
experiment with two groups: group 1 elderly gymnastics, while group 2 elderly gymnastics
and neuromuscular taping. The study population was the elderly in Karanglo Indah Elderly
Gymnastics Group Malang City aged 60-74 years. Data was measured using Timed Up and
Go Test for balance and modified schober test for flexibility. Data were analyzed by
nonparametric test. The results showed that the combination of elderly gymnastics and
neuromuscular taping provided an improvement in dynamic balance and better spinal
flexibility compared to only elderly gymnastics.
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BACKGROUND

As life expectancy increases, the rate of degenerative diseases will also increase. The
increase in the elderly population, combined with declining mortality and birth rates, is
changing the demographic composition. Like other countries in the Asia Pacific region,
Indonesia will also face rapid population aging. In 2012, Indonesia ranked third in Asia for
the largest number of people over 60, after China (200 million) and India (100 million), with
Indonesia (25 million). It is estimated that the number of elderly people in Indonesia will
reach 100 million by 2050. A developing country is considered to have an older population
structure if the population aged 60 years and above reaches 7% of the total population. In
2010, the proportion of the elderly population in Indonesia reached around 10% (Ekasari et
al., 2019).

According to Sibuea & Aloysius (2022) "almost all countries in the world are
experiencing population aging characterized by an increasing number of elderly people”. The
number of elderly people increased about fourfold over the previous fifty years, according to
BPS (2020), reaching 9.92 percent of the overall population in that year. This is a result of
Indonesia's demographic transition process, which is already at a point where low birth and
death rates are increasing life expectancy (Bappenas, 2019) there will be an increase in senior
individuals from 2016 to 2020.

The increasing elderly population is causing an epidemiological transition, or change
in disease patterns from infectious diseases and dietary disorders to generative diseases such
as diabetes, chronic renal failure, and chronic lung disease. Given that the problems faced by
older age groups differ significantly from those faced by younger age groups, this growth
certainly deserves more attention from all sectors. As the health problems of the elderly are
complex and require specialized care, this is becoming increasingly evident in the field of
health care. Interventions based on layered strategies that can be implemented can improve
elderly well-being, quality of life, improve functional ability, and reduce inactivity (Sunarti et
al., 2019).

As we age, logical function decreases due to degenerative processes, so that non-
communicable diseases appear in healthy people. The elderly morbidity rate is the proportion
of the elderly population who experience health problems that interfere with daily activities
during the past month (Sunarti et al., 2019).

The elderly will experience changes in physiological function and body structure.
Physical changes that occur include the musculoskeletal system which includes decreased
muscle mass, joint stiffness, decreased joint range of motion (ROM), decreased bone mass
and density. There is also a decrease in sensory function which includes visual function or
vision, vestibular function located in the ear, and somatosensory function which includes
touch, taste, perception, and pain. There is also a decrease in cognitive and psychological
functions which results in decreased sensory-motor integration functions and excessive
anxiety that causes fear of falling. Changes in body functions in the elderly that tend to
decline will cause a decrease in the functional balance of the body.

Balance function that decreases with age causes functional activities to be disrupted
so that the elderly cannot do their usual activities. This will affect the quality of life of the
elderly. Balance can be assessed and measured using various assessment instruments, one of
which is the Timed Up and Go Test. In addition to decreased balance, the elderly also
experiences decreased flexibility, so flexibility is also necessary to help reduce muscle
tension and pain often experienced by the elderly. This can help improve daily comfort and
reduce the risk of developing health problems related to muscles and joints.

Age-related neuro-musculoskeletal deterioration is usually accompanied by poor
health and mobility problems, which impair physical function and increase the risk of falls
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(Li et al., 2022). According to the WHO (2022), falls are the second largest cause of fatal
accidents globally and are responsible for the majority of accidents involving people aged
over 60 years.

Various types of exercises can be given to improve balance or reduce the risk of falls in the
elderly such as elderly gymnasticss (Aprilia et al., 2022), ergonomic exercises (Wulandari,
2020).

METHODS

The study is a quasi-experimental study with a pre test post test two group design.
There are 2 sample groups that will be studied to see which treatment or intervention is better
or more effective. Group 1 is given elderly gymnastics, while group 2 is given a combination
of elderly gymnastics and neuro muscular taping. This study analyzes the difference in the
effect of elderly gymnastics with a combination of elderly gymnastics and neuromuscular
tapping on dynamic balance and spinal flexibility in the elderly. Balance measured by Timed
up and Go Test, spinal flexibility measured by modified schober test.

Treatment group 1 was given elderly gymnastics 2 times a week for 6 weeks.
Treatment group 2 was given elderly gymnastics 2 times a week for 6 weeks accompanied by
neuromuscular taping in the form of adhesive tape or special plaster that is elastic to the skin.
The plaster is attached to the back area. The size of the plaster used is a plaster with a length
of 20 to 30 cm and a width of 5 cm.

This research was conducted in January-February 2024 at the Karanglo Indah Elderly
Gymnastics group in Malang City. The population in this study consisted of elderly people
who were members of the Karanglo Indah Elderly Gymnastics Group in Malang City.
Samples were taken from population, with an age range of 60-89 years, who were not injured,
and were randomly selected. In this study, random sampling technique was used as a
sampling method, which is included in probability sampling with an error rate of 5%. The
sample size was determined following the Krejcie-Morgan table, with a minimum of 40
elderly as the sample.

RESULTS

Characteristics of Respondents
Table 1. Frequency Distribution by Gender at the Karanglo Indah Elderly Gymnastics Group,
Malang City

Gender Frequency (n) Percentage (%)
Elderly gymnastics group
a. Male 1 3.3
b. Female 29 96.7
Total 30 100.0
Elderly gymnastics + NMT group
a. Male 5 16.7
b. Female 25 83.3
Total 30 100.0

The table above shows that gender for both groups is more female than male. For the
treatment group with gymnastics, men were 3.3% and women were 96.7%. For the treatment
group with gymnastics and neuromuscular taping, men were 16.7% and women were 83.3%.
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Table 2. Frequency Distribution by Gender at the Karanglo Indah Elderly Gymnastics Group,
Malang City

Age Frequency (n) Percentage (%)

Elderly gymnastics group

a. 60-74 years 26 86.7

b. 75-90 years 4 13.3

Total 30 100.0
Elderly gymnastics + NMT group

a. 60-74 years 26 86.7

b. 75-90 years 4 13.3

Total 30 100,0

The table above shows that the age group for both groups is more aged 60-74 years
with a percentage of 86.7 than aged 75-90 years with a percentage of 13.3 in both treatment
groups.

Special Data

Table 3. Dynamic Balance Criteria of the Treatment Group with Gymnastics

Dynamic Balance Pre test Post test
Criteria Frequency Percentage Frequency Percentage

(n) (%) (n) (%)

Elderly gymnastics

group 28 93.3 30 100.0

a. Low fall risk 2 6.7 0 0.0

b. High fall risk

Total 30 100.0 30 100.0

The table above shows that for the treatment group with gymnastics, most of the pre-
test dynamic balance criteria (93.3%) are in the low fall risk category, while the post-test
dynamic balance criteria are all in the low fall risk category.

Table 4. Dynamic Balance Criteria of the Treatment Group with Gymnastics + NMT

. Pre test Post test
Dynamic Balance
Criteria Frequency Percentage Frequency  Percentage

(n) (%) (n) (%)

Elderly gymnastics+NMT

group 27 90.0 29 96.7

a. Low fall risk 3 10.0 1 3.3

b. High fall risk

Total 30 100.0 30 100.0

The table above shows that for the treatment group with gymnastics and
neuromuscular taping, the pre-test dynamic balance criteria were mostly (90.0%) in the low
fall risk category, while the post-test dynamic balance criteria were mostly (96.7%) in the low
fall risk category.

Table 5. Spine Flexibility Criteria of the Treatment Group with Gymnastics
Spine Flexibility Pre test Post test
Criteria Frequency Percentage Frequency Percentage

(n) (%) (n) (%)
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Elderly gymnastics

group 15 50.0 17 56.7
a. Good flexibility 15 50.0 13 43.3
b. Less flexibility

Total 30 100.0 30 100.0

The table above shows that the pre-test spinal flexibility criteria are 50% in the good
flexibility category and 50% in the less flexibility category, while the post-test spinal
flexibility criteria are 56.7% in the good flexibility category and 43.3% in the less flexibility
category.

Table 6. Spine Flexibility Criteria of the Treatment Group with Gymnastics + NMT

Pre test Post test
Spine Flexibility Criteria ~ Frequency =~ Percentage  Frequency  Percentage
(n) (%) (n) (%)
Elderly gymnasticstNMT
group 15 50.0 28 93.3
a. Good flexibility 15 50.0 2 6.7
b. Less flexibility
Total 30 100.0 30 100.0

The table above shows that the pre-test spinal flexibility criteria are 50% in the good
flexibility category and 50% in the less flexibility category, while the post-test spinal
flexibility criteria are 93.3% in the good flexibility category and 6.7% in the less flexibility
category.

Table 7. Dynamic Balance Score in The Elderly Gymnastics Group

Balance Score Frequency (n) Mean SD p-value
Pre test 15 12.52 13.885 0.000*
Post test 15 9.51 1.706

Description: *wilcoxon

Based on the table above, it can be explained that the provision of elderly gymnastics
obtained a pretest value of dynamic balance of 15.52 and a post test of 9.51 (faster is better).
This shows a significant improvement in dynamic balance. The Wilcoxon test results
obtained a p value = 0.000 <0.05. This means that the provision of elderly gymnastics has a
significant effect on dynamic balance.

Table 8. Dynamic Balance Score in The Elderly Gymnastics + NMT Group

Balance Score Frequency (n) Mean SD p-value
Pre test 15 13.44 14.784 0.000*
Post test 15 8.93 1.866

Description: *wilcoxon

Based on the table above, it can be explained that the provision of elderly gymnastics
and neuromuscular taping obtained a pretest value of dynamic balance of 13.44 and a post
test of 8.93 (faster is better). This shows a significant improvement in dynamic balance.
Wilcoxon test results obtained p value = 0.000 <0.05. This means that the provision of elderly
gymnastics and neuromuscular taping has a significant effect on dynamic balance.
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Table 9. Spine Flexibility Score in The Elderly Gymnastics Group

Spine Flexibilitty Score ~ Frequency (n) Mean SD p-value
Pre test 15 21.08 1.666 0.000*
Post test 15 21.50 1.634

Description: *wilcoxon

Based on the table above, it can be explained that the provision of elderly gymnastics
obtained a pretest flexibility value of 21.08 and a post test of 21.50 (greater is better). This
shows a significant improvement in flexibility. The Wilcoxon test results obtained a p value =
0.000 <0.05. This means that the provision of elderly gymnastics has a significant effect on
flexibility.

Table 10. Spine Flexibility Score in The Elderly Gymnastics + NMT Group

Spine Flexibilitty Score Frequency (n) Mean SD p-value
Pre test 15 20.21 3.813 0.000*
Post test 15 22.61 1.179

Description: *wilcoxon

Based on the table above, it can be explained that the provision of elderly gymnastics
and neuromuscular taping obtained a pretest flexibility value of 20.21 and a post test of 22.61
(greater is better). This shows a significant improvement in flexibility. The Wilcoxon test
results obtained a p value = 0.000 <0.05. This means that the provision of elderly gymnastics
has a significant effect on flexibility.

Table 11. Difference in Dynamic Balance Scores Between the Two Treatment Groups

Dynamic Balance Score Change Frecgrt:)e Y Mean SD  p-value
Elderly gymnastics group 15 0.44  0.511 0,000*
Elderly gymnastics+tNMT group 15 1.80 1.076

Description: *Man whitney

Based on the table above, it can be explained that the elderly gymnastics treatment
group showed a pretest and post test difference value of dynamic balance of 0.44, while the
elderly gymnastics and neuromuscular taping treatment group showed a pretest and post test
difference value of dynamic balance of 1.80. This shows the difference in the difference in
the elderly gymnastics treatment group and neuromuscular taping, and provides better results
than the elderly gymnastics treatment group.

The results of the Man Whitney test obtained a value of p = 0.000 <0.05. This means
that there is a difference in the effect of elderly gymnastics with a combination of elderly
gymnastics and neuromuscular tapping on dynamic balance in the elderly in Malang City.

Table 12. Difference in Spine Flexibility Score Between the Two Treatment Groups

Spine Flexibility Score Change Fretz;:;ency Mean SD  p-value
Elderly gymnastics group 15 0.38 0.611 0,000*
Elderly gymnasticstNMT group 15 1.81 0.969

Description: *Man whitney

Based on the table above, it can be explained that the elderly gymnastics treatment
group showed a pretest and post test difference value of spinal flexibility of 0.38, while the
elderly gymnastics and neuromuscular taping treatment group showed a pretest and post test
difference value of spinal flexibility of 1.81. This shows a greater difference in the difference
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in the elderly gymnastics treatment group and neuromuscular taping, and provides better
results than the elderly gymnastics treatment group.

Man Whitney test results obtained p value = 0.000 <0.05. This means that there is a
difference in the effect of elderly gymnastics with a combination of elderly gymnastics and
neuromuscular tapping on spinal flexibility in the elderly in Malang City.

DISCUSSION

Differences in the effect of elderly gymnastics with elderly gymnastics and
neuromuscular tapping on dynamic balance in the elderly

Elderly gymnastics is a type of physical exercise specifically designed for the elderly
to improve balance, muscle strength and flexibility. This exercise can help the elderly to
remain active and independent in carrying out daily activities. Some of the reasons why
elderly gymnasticss can improve balance in the elderly include: increasing muscle strength,
improving coordination, and increasing flexibility. By doing these exercises regularly, the
elderly can improve their ability to maintain body balance.

Balance is a state where the body maintains itself properly while standing. This is in
line with what Bafirman & Wahyuri (2019) stated that balance is the ability to maintain the
right attitude and position of the body when standing (static balance). Balance is the body's
ability to maintain the body's center of mass against the body's axis to resist the earth's
gravity which is influenced by sensory processes or the nervous, motor or musculoskeletal
systems (Yasmasitha & Sidarta, 2020). Balance is also influenced by muscle strength, and
muscle endurance. These factors can be improved by elderly gymnasticss or elderly
gymnasticss that aim to increase muscle strength, and muscle endurance in the elderly.

This research is in line with research conducted by Andria et al (2020) which states
that there is an increase in balance in the elderly after being given elderly gymnastics twice a
week for four consecutive weeks. Literature review research conducted by Efendi et al (2023)
which analyzed 8 scientific articles concluded that elderly gymnastics has a significant effect
on improving body balance in the elderly. Elderly gymnastics is recommended as a routine
activity that can be carried out independently to improve body balance in the elderly.

This research is in line with research conducted by Suharto & Syakib (2021) which
provides tapping on the trunk extensor muscles with a dose installed for 3 days and 2 x a
week, which is combined with bobath exercises will improve the balance of cerebral palsy
patients. Research conducted by stated that neuromuscular taping on the tibialis anterior,
tibialis posterior, and peroneus longus muscles and the transverse arch of the foot is effective
in improving balance in patients with diabetic polyneuropathy aged 40-60 years.

The results of the Man Whitney test obtained a p value = 0.000 <0.05. This means
that there are differences in the effect of elderly gymnastics with a combination of elderly
gymnastics and neuromuscular tapping on dynamic balance in the elderly, where the
combination of elderly gymnastics and neuromuscular tapping provides better results than
elderly gymnastics.

The addition of neuromuscular tapping is a technique that involves light pressure on
certain muscles to stimulate a neuromuscular response. When this technique is applied to the
elderly's back, it can improve their balance in several ways, including: neuromuscular tapping
can help improve sensory awareness in the elderly. By stimulating the muscles in the back,
this technique can help improve their sensory perception of body position and movement,
which can help them feel more stable and balanced, neuromuscular tapping can increase
muscle activity and neuromuscular response.

By stimulating the muscles in the back, this technique can help improve muscle
strength and response, which can help the elderly to better maintain their body balance,
neuromuscular tapping can also help relieve muscle tension and stiffness in the back. By
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reducing muscle tension and stiffness, this technique can help improve flexibility and range
of motion, which can also contribute to improving balance in the elderly. Thus,
neuromuscular tapping applied to the back can improve balance in the elderly through
increasing sensory awareness, muscle activity, neuromuscular responses, and relieving
muscle tension and stiffness.

Differences in the effect of elderly gymnastics with elderly gymnastics and
neuromuscular tapping on spinal flexibility in the elderly

Elderly gymnastics can improve spinal flexibility in the elderly because regular and
purposeful physical exercise can provide a number of benefits to the body, including the
spine. Elderly gymnasticss often involve muscle stretching exercises, including the muscles
around the spine. This stretching helps reduce muscle stiffness and increase flexibility, which
in turn can help improve spinal flexibility.

This research is in line with research conducted by Bintang et al (2020) which states
that elderly gymnastics can improve balance in the elderly. This is because flexibility is
strongly influenced by whether or not an active lifestyle. When physical activity is still
carried out, muscles and connective tissue remain elastic. But on the contrary, if activity
decreases, then muscles and connective tissue will lose their elasticity. The effect caused by
inactivity also has an impact on the clotting of body fat, which in turn limits kinking.
Moderate exercise such as senior exercises greatly affects the comfort level through the
efficient movements of senior exercises.

The results of the Man Whitney test obtained a p value = 0.000 <0.05. This means
that there are differences in the effect of elderly gymnastics with a combination of elderly
gymnastics and neuromuscular tapping on spinal flexibility in the elderly, where the
combination of elderly gymnastics and neuromuscular tapping provides better results than
elderly gymnastics.

The addition of neuromuscular tapping applied to the elderly's back can increase the
flexibility of their spine by stimulating the muscles around the spine, thus helping to reduce
muscle tension and stiffness around the spine and increase blood flow to the area. With
increased blood flow, nutrients and oxygen will be more easily delivered to the spine, which
can help improve spinal flexibility and health.

CONCLUSION

The combination of elderly gymnastics and neuromuscular tapping provides better
dynamic balance and spinal flexibility compared to elderly gymnastics alone. Both elderly
gymnasticss or a combination of elderly gymnasticss on dynamic balance and spinal
flexibility in the elderly and neuromuscular tapping.
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