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ABSTRACT

Elderly people have a high risk of physical and cognitive impairment. Physical exercise is believed to be a potential solution.
One of the recommended physical exercises is yoga. Yoga is a form of physical exercise as well as a culture that has been
around for generations. One of the yogas that is part of Balinese culture is Tali Rasa. Several previous studies have described
changes that occur in cardiorespiratory endurance and body stiffness after yoga practice. Therefore, researchers are interested
in exploring more deeply the influence of Tali Rasa yoga on these two variables as well as preserving and introducing culture
to a wider public. The objective of this research is to determine the comparison of cardiorespiratory endurance and body
flexibility in the elderly before and after Tali Rasa yoga training in Jegu Village, Tabanan. The research design is a quasi
experiment with pre-test and post-test methods. A total of 50 selected elderly people took VO2 max and sit and reach
measurements on the first and last days of the study. Followed by the same measurements to find out the comparison of the
measurement results. Statistical analysis uses paired t-test. There are differences in the cardiorespiratory endurance and body
flexibility in the elderly before and after Tali Rasa yoga training. In cardiorespiratory endurance, changes were found with

insignificant results. As well as significant changes in body flexibility.
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INTRODUCTION

Health is a condition that is very valuable for
human life and activities. Health is defined as the absence of
any disturbances, such as injury, illness and other disorders
in a person's body which prevents his daily life from being
optimal. Physical exercise is one of the activities that can be
carried out to achieve a level of health, where the individual
can experience a state of physical fitness. Physical fitness is
the body's ability to carry out physical activities without
feeling excessively tired so that it is able to carry out other
work. Physical fitness can only be achieved if its
components in the form of muscle strength, flexibility,
endurance, agility, precision and suppleness are formed.
Physical fitness has one important component, namely
cardiorespiratory endurance because this shows the ability
of the heart, blood vessels and lungs to deliver oxygen to the
body.? Despite all the benefits of physical exercise, almost
40-60% of the world's population does not exercise
regularly, with a lower prevalence in men. Society will
increasingly age, where by 2050 it is predicted that 20% of
the world's population will be elderly. * According to the
World Health Organization (WHO), the elderly are a group
of people who are entering the final stages of their life with
an age range from 60 years and over. The elderly will
experience a natural process of decreasing body function
due to aging which results in the elderly having more risk
factors than other groups of people. The elderly have a

http://ojs.unud.ac.id/index.php/eum
doi:10.24843. MU.2025.V14.i3.P13

higher risk of experiencing a decrease in intrinsic capacity,
for example physical and cognitive disorders. Therefore,
physical exercise is believed to be a potential solution
despite the development of modern medicine.*

One of the recommended and generally known
physical exercises is yoga. The term yoga can be interpreted
as the union of mind, body, and soul. The yoga that is
practiced today comes from an ancient Indian lifestyle that
was implemented around 2500-3000 years ago, where the
science of yoga has many theories and implementation
concepts. However, Sage Patanjali has structured various
yoga concepts and theories. Yoga is a physical exercise
activity with many movements based on physical fitness
training where yoga involves several aspects such as
spiritual attitude, diet, yoga asana, breathing exercises, and
meditation aimed at achieving the highest consciousness.
Yoga is a form of physical exercise and at the same time a
culture that has been around for generations.® The objective
of this study was to determine how the level of
cardiorespiratory endurance and body flexibility in the
elderly before and after yoga training in the Jegu Village
Tabanan. By obtaining significant changes in the results of
these two variables, the researcher hopes that in the future
yoga tali rasa can be implemented into the physical routine
of the elderly so that it can help improve the quality of life,
especially in the aspect of cardiorespiratory endurance and
body flexibility. In addition, the researcher also hopes that
this research can be an illustration or reference for
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examining the effect of yoga tali rasa on other aspects of the
body. Therefore, this research is not only to explain the
benefits of implementing yoga as a physical exercise but
also to preserve and introduce it to a wider audience,
especially the original yoga from Bali in the form of tali rasa
yoga. This is what makes researchers interested in raising
the title "Comparison of Cardiorespiratory Endurance and
Body Flexibility in the Elderly Before and After Tali Rasa
Yoga Training in Jegu Village, Tabanan™.
Tali Rasa Yoga

Based on a quote from Watu Karu magazine,
Edition 01, Tali Rasa is a martial art from Paiketan Paguron
Suling Dewata that is different from other martial arts. Tali
Rasa emphasizes slow, calm and graceful movements rather
than speed and agility. The Tali Rasa and Tai Chi
movements are considered to be similar by those who see
them. This opinion is valid because it is possible that it
comes from the same source. This science removes all
elements of movement that rely solely on energy and
replaces them with movements full of feeling that continue
without interruption. The movements carried out must be
practiced calmly and in balance between thoughts, feelings,
breathing and natural movements that are integrated.®
Functional and structural changes are natural processes
associated with aging. Changes in physical status which
include changes in tissues and organs as well as changes in
mood and social activities are part of aging.” Regular
physical activity can overcome health problems that arise,
but many elderly people are not active in carrying out
physical activity.* Research regarding the effectiveness of
yoga in the health of the elderly shows positive results.
These positive results show a reduction in certain
symptoms, help relieve pain, and img)rove the well-being of
older adults regarding mental health.
Cardiorespiratory Endurance

The cardiorespiratory system is a system in the
body which is composed of the cardiovascular system which
involves the blood vessel and heart systems and the
respiratory system which is the pulmonary system.
Cardiorespiratory endurance can be interpreted as the ability
of the cardiorespiratory system to send oxygen to active
muscles according to workload requirements because
cardiorespiratory endurance can influence the level of
fatigue experienced by a person. In this case, fatigue is
caused by insufficient oxygen requirements to provide
energy.’ VO2 max is a representation of the level of cellular
respiration in various metabolic and functional limitations of
the cardiorespiratory system as well as a measure of a
person's fitness.’® Cardiorespiratory endurance can be
calculated using actual data from VO2 max which is also
said to be the main determinant of a person's endurance in
exercise and mortality in the general population.
Cardiorespiratory endurance can be calculated using VO2
max. VO2 max is the maximum amount of oxygen used by
the body and is expressed in liters or milliliters per minute
per kg of body weight. Measuring cardiorespiratory
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endurance through VO2 max can be done using the non-
exercise method with the equation VO2 max = 15 x (HR
max / HR rest) with HR max using estimated numbers with
the equation HR max = 220 — age.™ In this study, the
Cardiac Output results obtained from the equation (systolic -
diastolic) / (systolic + diastolic) * heart rate will also be
presented.'?

Body Flexibility

Flexibility is defined as an individual's ability to
stretch the body as widely as possible, the axis of which is
the strength of joint movement so that when moving, the
body can produce a maximum Range of Motion without any
feelings of pain or discomfort. This ability is correlated with
muscle ability and performance. Muscle elasticity and joint
range of motion can be helped by properly trained flexibility
abilities.”* Regarding flexibility, which is one of the
elements of body fitness, there are several methods to assess
its objectivity. One test that has proven its effectiveness is
the sit and reach test. The sit and reach test is a direct test
used to measure hamstring and lower back flexibility. This
test is carried out using a sit and reach test tool or using your
own tool which is made to simulate a proper sit and reach
test tool.™

MATERIAL AND METHOD

This research is an analytical research method with
a longitudinal approach, using primary data sources from
the results of measurements of research subjects to
determine the comparison of cardiorespiratory endurance
and body flexibility in the elderly before and after tali rasa
yoga training in Jegu Village, Tabanan. The overall
population of this study was all elderly people living in Jegu
village, Tabanan. The researcher then took a sample of the
elderly who participated in the jegu village elderly group
with a total sample size of 75 individuals. The sampling
method used was total sampling with samples that had been
adjusted to the inclusion and exclusion criteria. The
inclusion criteria for this study were elderly people aged 60
years and over who were active in the Jegu village elderly
group and were willing to take part in tali rasa yoga training
and anthropometric measurements. The exclusion criteria
for this study were elderly people who attended the training
only to take part in activities passively and actively in the
Jegu village elderly group but whose age was still under 60
years. The entire sample that has been reviewed using the
inclusion and exclusion criteria is found to be 44
individuals. The data that has been collected will be
processed with simple statistical calculations and descriptive
analysis will be carried out which aims to describe each
research variable using SPSS 25 software. Information on
Ethical Clearance Number : 915/UN14.2.2.VI11.14/LT/2023
dated 03 April 2023.
RESULT

Based on a research design comparing
cardiorespiratory endurance and body flexibility in the
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elderly before and after Tali Rasa yoga training in Jegu
Village, Tabanan, the population was 75 individuals. The
entire sample that met the inclusion criteria was 44
individuals, while 31 other individuals were excluded. The
research period was carried out for 100 days, where
Table 1. Gender

measurements were carried out on the 1st and 100th days
for comparison. During this 100 day period, the elderly have
carried out the Tali Rasa exercise which was coached by the
Tali Rasa instructor.

Gender Frequency  Percentage
() (%)
Male 15 34,1%
Female 29 65,9%
Total 44 100%

The sample distribution based on gender shown in
table 1 shows that in all 44 samples there were 15 men
Table 2. Group Age

(34.1%) and continued with 29 women (65.9%) who
dominated the number.

Age Frequency Percentage
(n) (%0)
60-70 years 21 47, 7%
71-80 years 18 40,9%
81-90 years 5 11,4%
Total 44 100%

Based on table 2, the age range in the sample is
shown, namely the age range of 60-70 years dominates with
21 people (47.7%), the age range of 71-80 years with 18

people (40.9%), and finally the age range of 81-90 years as
many as 5 people (11.4%).

Table 3. Anthropometry

Characteristics Mean * SD Median
Weight (kg) 57,89 + 8,76 58,00
Height (cm) 165,11 + 15,53 163,50
BMI (kg/m?) 21,53 + 3,88 21,58

Table 3 shows the weight, height and body mass
index of the sample to show the anthropometric
Table 3. Heart Rate

characteristics of the Jegu village elderly who are included
in the inclusion criteria.

Heart Rate Mean + SD Median
Rest
Pre-test 82,05+ 12,22 81,50
Post-test 79,84 £ 12,01 81,50
Max 156,71 + 4,52 157,20
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Table 4 shows the resting heart rate and maximum
heart rate of the samples used as components of the
dependent variable cardiorespiratory endurance. The HR

Table 5. Blood Pressure and Cardiac Output
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Max value is written as one because the pre-test and post-
test scores have been determined from the start using an
equation and have the same value

Mean = SD Median
Sistolic
Pre-test 130,00 + 21,56 130,00
Post-test 139,55 + 20,06 140,00
Diastolic
Pre-test 77,27 £7,27 80,00
Post-test 78,64 £ 5,94 80,00

CcO

Pre-test 20,31 +5,34 19,56
Post-test 21,76 +£ 6,32 21,92

Based on table 5, there are measurement results
regarding blood pressure from the sample which are then
calculated to estimate cardiac output as an additional

Table 6. Dependent Variables (Pre-test)

illustration of cardiorespiratory endurance outside of the
dependent variable that has been determined.

Variable Mean = SD Median
VO2 Max 28,83 + 3,98 28,95
Sit and Reach 16,43 £ 8,35 15,50
Table 7. Dependent Variables (Post-test)
Variable Mean = SD Median
VO2 Max 29,58 + 4,26 29,58
Sit and Reach 19,39 £ 7,15 18,00

From the results of measuring cardiorespiratory
endurance presented in VO2 max, the pre-test results were
(28.83) and post-test (29.58) as well as measurements of
body flexibility with the results of pre-test sit and reach

Table 8. Normality Test

measurements (16.43) and post-test. test (19.39) in the
average data of measurement results from 44 samples which
will then be tested according to the data distribution.

Variable Significancy (p)
VO2 Max Pre-test 0,283
V02 Max Post-test 0,165
Sit and Reach Pre-test 0,649
Sit and Reach Post-test 0,060

The data distribution normality test uses the
Shapiro-Wilk test because the number of samples is <50
where the test results show that all data is normally
Table 9. Hypothesis Test

distributed because all significance values are more than
0.05 (p> 0.05).

Variable Significancy (p) Significancy (2-tailed)
VO2 Max 0,00 0,068
Sit and Reach 0,00 0,011
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The normally distributed data was then continued
with hypothesis testing using the paired t-test to see whether
there were changes and effectiveness of the research results
regarding cardiorespiratory endurance and body flexibility.
In the first results, the test value for the two variables was
obtained with p=0.00, which indicated that there was a
change in the results from the pre-test and post-test
measurements. Then the 2-tailed significance value for VO2
Max shows p=0.068, where p>0.05 indicates that the results
are not significant and for sit and reach, it shows p=0.011,
which indicates significant results.

DISCUSSION

Based on the results of data analysis in research
entitled "Comparison of Cardiorespiratory Endurance and
Body Flexibility in the Elderly Before and After Tali Rasa
Yoga Training in Jegu Village, Tabanan", the Tali Rasa
yoga training in the elderly in Jegu Village had a potential
impact on the results of VO2 max measurements and sit and
reach. This is related to research conducted by Haudebourg
et al and LaSala et al. In all previous studies listed, the yoga
used was conventional yoga. In this research, the author
focuses on the implementation of Tali Rasa yoga. The
science of Tali Rasa yoga is traditional Balinese yoga which
originates from Paiketan Paguron Suling Dewata. Tali Rasa
Yoga also has the same components as conventional yoga,
which emphasizes regular breathing and slow movements.®
This research also aims to spark research into Tali Rasa
Yoga which has not previously been implemented, as well
as to better introduce one of Bali's original cultures to the
wider community. In previous research with healthy male
subjects aged 20-35 years, yoga was proven to produce
better heart parameters and increased dynamic lung function
such as vital capacity and expiratory volume compared to
regular exercise.® Yoga intervention, especially in varying
positions, can provide effective benefits in body flexibility
because slow movements can stretch the muscles so that
they can loosen the muscles, increase flexibility, and allow
the body to achieve a more ideal posture.®

Focus on cardiorespiratory endurance, previous
research shows that increasing age will affect the level of
cardio-pulmonary endurance, where there will be a decrease
in physiological function over time. However, each
individual can carry out physical exercise which can
increase their level of cardiorespiratory endurance.’” One
physical exercise that can be done is yoga. Previous studies
have shown that practicing yoga results in increased
thoracic cavity expansion and the ability to hold your
breath. This change occurs because yoga requires us to take
deep breaths very slowly and hold our breath continuously
after inspiration and expansion.'® The effect of yoga on
cardiorespiratory has also been studied previously, with
research stating that each inhalation and exhalation during
yoga becomes longer and fuller, resulting in maximum and
smooth lung ventilation capacity. Increasing lung capacity
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will increase oxygen transport into the muscles. The body
will then adapt so that cardiovascular and respiratory
performance will be more efficient. Implementing hatha
yoga for 12 weeks in 832 individuals showed significant
increases in  muscle strength and cardiorespiratory
endurance.’® However, this study did not obtain results that
were in accordance with previous research because it could
be influenced by several factors such as the previous activity
conditions of the elderly who had already experienced an
increase in their cardiorespiratory endurance, making it
difficult to achieve changes and condition of the muscles in
their body.?’ Apart from that, there is also non-compliance
among some elderly people in following the proper training
schedule.

Regarding the aspect of body flexibility, in
previous research it was said that in the elderly, the level of
flexibility can experience a functional decline because the
loss of elasticity of the connective tissue surrounding the
muscles undergoes a shortening process so that one of the
body functions that is affected is the back.? One of the
studies conducted by LaSala et al shows that yoga, which is
a form of static stretching exercise, will influence muscle
stretching, the results of which can improve the joint range
of motion of the elderly.'® In previous studies, sauna yoga
training in adults can provide changes to the practitioner's
physical condition in the aspects of flexibility, strength and
balance. The changes that occur can be influenced by
several things, including duration of exercise, consistency of
exercise, intensity of exercise, and focus on range of
movement.?? In line with this research, significant
measurement results were obtained in body flexibility
research which is in accordance with previous research
where flexibility increased after being given yoga therapy.*
in research regarding tai-chi on body flexibility, it has an
impact on improving the biomechanical function of the
pelvic spine by providing efficient lumbopelvic rhythm for
the range of motion of the lumbar joints. where tai-chi itself
is said to have the same movements and sources of
knowledge as tali rasa yoga.? In this research, there was an
obstacle in the form of implementing the Tali Rasa training
15 times, where the duration aspect of the training was still
not met.

There are several limitations in this research,
including, the technique for measuring VO2 max and body
flexibility only uses one method so it is still not specific in
representing comprehensive measurement results. The
research subjects were limited to elderly people in Jegu
Village so the sample size was still limited. The calculated
implementation time is still quite short so that 100 days of
training cannot be achieved properly. As well as factors in
the physical activity of research subjects outside the time of
data collection.
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CONCLUSIONS AND SUGGESTIONS

Based on the results of research comparing the
average values of cardiorespiratory endurance and body
flexibility in the elderly before and after Tali Rasa yoga
training in Jegu Village, Tabanan, it was concluded that
there were differences in cardiorespiratory endurance and
body flexibility in the elderly before and after Tali Rasa
yoga training. In cardiorespiratory endurance, changes were
found in the form of an increase in VO2 max, but the results
were not significant. In terms of body flexibility, there were
significant changes in the results of sit and reach
measurements.

Based on the results of research comparing
cardiorespiratory endurance and body flexibility in the
elderly before and after Tali Rasa yoga training in Jegu
Village, Tabanan, suggestions that can be given are that
further research can be carried out regarding the effect of
Tali Rasa yoga training on cardiorespiratory endurance and
body flexibility using different measurement methods and
different research subjects so that more comprehensive
results can be obtained to support the relationship. Then it is
hoped that research can also be carried out regarding the
influence of Tali Rasa yoga on body fitness components
outside of these two variables.
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