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SUMMARY

Background. Previous research indicates that slow movement dance exercise can stim-
ulate function of core muscles effectively may improve physical fitness and balance
among older adults.

Methods. This study investigated the effects of Traditional Srichiangmai dance on
balance and mobility in the elderly. Ninety participants aged 60-75 years, the data was
normally distributed, were recruited and randomly assigned into two groups: A Tradi-
DOI: tional Srichiangmai dance group (TSD) (n = 45) and a walking group (WG) (n = 45).
10.32098/mltj.02.2021.02 TSD program comprised 15 postures, 4 rounds of dance techniques sessions of 30
minutes, 3 time per week over the course of 12 weeks, while the WG kept their walk-
ing exercise. Before and after the training, the tests of health-related physical fitness
(HRF) variables composed of body composition, general physiology, balance and
mobility performance, were assessed using standardized tests including the Functional
reach test (FRT), Timed Up and Go Test, (TUG), 6-minute walk test Chair stand test
and Arm curl test for 30 seconds.

Results. The results revealed that in both groups, Physiological variables including
heart rate rest, systolic blood pressure decreased while VO,__ increased, higher than
the pre-test values (p < 0.05). FRT and TUG was better for those in TSD compared
to the WG. There was significant in the FRT (p < 0.001) for those in the dance group.
TSD had faster movement, took shorter time and performed a better score in the TUG
after training (p < 0.001).

Conclusions. After 12 weeks, Traditional Srichiangmai dance significantly improved
balance and mobility among older community-dwelling as potentially prevent age-re-
lated mobility and balance decline as well as its related fall risk.

LEVEL OF EVIDENCE: 1B
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were 65 or older had 28-35% of fall risk whereas those
who were 70 or older had 32-42% of fall risk, especial-
ly for the female elderly. Moreover, the statistics related
to injury proposed by the Department of Disease Control,
the ministry of public health in 2019 showed that the cause
of death from fall was found the second whereas the first
cause of death was road accident (6, 7). The activity to

BACKGROUND

Presently, the medical development supports the people
to live longer. The elderly’s physical change affects phys-
ical functions including muscular strength, cardiorespira-
tory endurance and flexibility as well as other congenital
diseases (1, 2). The rate of physical fitness decreased when
ages increased; the elderly’s balance also reduced (3). The

physical performance reduces in functioning due to the
reduction of mobility and balance. This causes the elderly’s
related fall risk. (4, 5). It is found that among those who

promote exercise to enhance muscles strength will help
improve balance ability and reduce risk of for approxi-
mately 19 percent (8).
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To enhance physical fitness with readiness and regular exer-
cise can help reduce the risk of disease for the elderly and
result in better physical fitness improvement heart function
system work together efficiently (9). The researcher, addi-
tion, found that endurance training in elderly can increase
heart muscles and strength, blood circulation in blood cells
and blood flowing to heart better. When the amount of
blood flowing to heart increased, physical organs will receive
sufficient blood for functioning (10, 11). Moreover, regular
exercise and continuation in the elderly will decrease heart
rate and resistance of blood vessels which will result in the
decrease of blood pressure (12, 13). Appropriate exercise
for the elderly should be in form of aerobic with low impact
within 20-30 minutes, 3-5 times a week in order to make the
exercise most effective (14 - 16).

Different forms of aerobic dance exercise are very popu-
lar. It is the form of exercise that compose art, calisthen-
ics, basic movement and dance step to be composed and
applied to be a form of moment in music rhythm (17). Fon
Ram or folk dance is mixed between movement in rhythm
and the control of actions or postures. The pattern of dance
needs the movement of all parts of the body to move slow-
ly, then it helps improve all 3 systems of physical move-
ment including central nerve system, sensory nerve system
and muscular systems. These are good for core muscles
which related to balance ability. The previous studies
showed that slow movement exercise can stimulate func-
tion of core muscles effectively such as Waikru muaythai
exercise (18), Tai Chi, Qigong (19, 20). Dance is a move-
ment skill which is easy to control functional of balance. It
is applied for exercise with beautiful postures with rhythm
of slow movement to reduce impact. It is suitable for elder-
ly. According to the field study in Pranprao sub-district,
Srichaingmai district, Nongkai province, Thailand it was
found that the community had their own dance postures
as their identical uniqueness and the pattern of slow move-
ment in rhythm which can be performed by all ages and
genders, especially for the elderly. Consequently, this form
of exercise is appropriate for being applied for the elderly
in the community.

As mentioned earlier, the researcher had an idea to promote
the beautiful culture along with physical and mental health
and became interested in developing the model of aero-
bic exercise with low impact and folk-dance postures in
rhythm of movement in folk music. This activity can link
with the lifestyle of the local people and it is the way to
conserve folk dance of the community to be promoted
internationally. Consequently, the researcher was interest-
ed in studying the result of using folk dance for exercis-
ing which is called the activity in this research Traditional
Srichiangmai dance to enhance physical fitness including
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physiological, balance ability and mobility which are all
important for daily-life activates and improving sustain-
able quality of life.

MATERIALS AND METHODS

This research is a Quai-experimental research design with
two group pretest-posttest design, certified and proved
by The Research Ethics Review Committee for Research
Involving Human Research Participants, on 13™ March
2017, project no. HE 0299/2560. The participants under-
stood the details of practice during the experiment and
signed consent letter to participate in the research.

Participants

The number of 90 participants were the older people resid-
ing in the elderly school Nongkai Province, males and
females aged 60-75 years old, doing normal routines with-
out having regular exercise. The simple random sampling
technique was applying the balance and mobility abilities
to rank and draw a random draw into two groups; the first
group consisted of 45 participants performing Tradition-
al Srichiangmai dance and the second group consisted of
45 participants performing walking exercise. The partici-
pants were signed the consent document to participate in
the research. All participants needed to pass the question-
naires for examining their general health history and physi-
cal activity readiness questionnaire (PAR-Q) specifying that
they did not have any diseases involving with muscles and
nerve systems. In addition, they were all able to walk. On
the other hand, the participants who could not participate
throughout the research project will be removed from the
experiment.

Experimental training

In this study, the researchers designed both patterns of
exercise as parts of health promotion activity for the elder-
ly in the school for the older people. Both groups exercised
for 30 minutes, 3 times a week, totally 12 weeks. For the
details and instruction of exercise, the experimental group
performed Traditional Srichiangmai dance exercise includ-
ing warm-up and stretching for 5 minutes, then began prac-
ticing 15 Traditional Srichiangmai dancing postures tech-
niques, each poste 32 continuous tempo and repeated 4
rounds for 20 minutes and practiced static stretching for 5
minutes. For the control group, the participants performed
walking exercise beginning with warm-up, static stretching
for 5 minutes and then walking with normal speed for 20
minutes and then doing static stretching for 5 minutes. Both

Muscles, Ligaments and Tendons Journal 2021;11 (2)



M. BURANSRI, Y. PHANPHENG

groups maintained an intensity of exercise 60-75% of maxi-
mum heart rate. There were sport scientists observing and
suggesting the participants for correct positions and postur-
ers as well as breathing methods during the time of training.

Figure 2. Tha Manee.

Measurement of outcomes

Physiological

The data collection was conducted to test the variables
regarding health at Sport Science and Exercise Laborato-
ry in the faculty of Science and Technology, Loei Rajabhat
University, Thailand from 08.30-12.00 am. The samples
performed rest sitting for 5 minutes and were measured
with Omron HEM-7320 to examine their heart rate, systol-

Muscles, Ligaments and Tendons Journal 2021;11 (2)

ic blood pressure and diastolic blood pressure. Then, the
samples were examined for their body composition using
Bioelectrical Impedance Analysis (BIA), in body 370 model,
including body weight (kilogram) and IBM (kg/m?).

Balance and mobility assessment

The researcher evaluated the reliability within the measure

(research assistant) to measure all two balance abilities

before the actual assessment. The measurement reliability

was excellent (ICC = 0.964, 0.986, respectively). Then, the
balance was tested:

® method 1: in a standing position, arms were stretched at
shoulder width, reaching forward (functional reach test,
FRT) for as far as possible;

e method 2: the fluency and balance were tested while
moving (agility and dynamic balance) by sitting, stand-
ing, walking (Timed Up and Go Test, TUG). Upon hear-
ing the “start” signal, samples stood up from the chair,
walked at as fast a distance as 8 feet, turned back, walked
back and sat in the same chair.

The researchers measured the timer (seconds) from getting
up from the chair and until returning to the chair. In addi-
tion, the researcher tested walking ability with 6-minute
walk test, 60 meters for each of walking round, for 6
minutes. Chair stand test 30 second was conducted to test
the strength and endurance of lower body test and the final
test upper body muscles. The samples sat with arm curled
doing arm cutl test for 30 seconds then counted the number
of times in a fully practiced posture.

Intensity control and Energy Expenditure; In both groups,

intensity was controlled, 60-75% of maximum heart rate

throughout the duration of each exercise. Intensity and
energy expenditure while training with Traditional Srichi-
angmai dance and walking exercise group were observed.

All participants put on heart rate monitor (Polar Team Pro)

in which the signal was connected to the receiver (Apple

Ipad). The results were displayed on the screen while

training including Heart Rate (bpm), percent of Average

Heart Rate (%AVG,,,), Percent of Maximum Heart Rate

(%AVG,,, ) and Energy Expenditure of Exercise in Kilo-

calories (Kcal).

Statistical analysis

Descriptive statistics were used to describe the characteris-
tics of the sample. A normal distribution test of data using
the Kolmogorov-Smirnov Statistics Test (n > 50) found
that the data was normally distributed. Changes within the
group were analysed before and after the training with the
Paired t-test and the differences between the groups were
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Table 1. Traditional Srichiangmai dance program.

Day Unit of training

Traditional Srichiangmai dance

Duration of training

Warm up

Static stretching of major muscle groups

5 minutes

Monday Wednesday Work out

Friday

Tha Maesri

Tha Plangai

Tha Trawen weha
Tha Glang amporn
Tha Sodsoi mala

15 Traditional Srichiangmai
dancing postures techniques,
each poste 32 continuous tempo
and repeated 4 rounds

for 20 minutes

Tha Yonkeaw

Tha Pisamai riangmon

Tha Char nangnon

Tha Orashon

Tha Buachufack

Tha Kinaree
Tha On-an
Tha Srida

Tha Manee
Tha Nuaynard

Cool down and Static stretching

stretching

5 minutes

analysed with Independent t-test statistics at the signifi-
cant level =0.05 and with SPSS 17.0 (SPSS Inc. Released
2008. SPSS Statistics for Windows, Version 17.0 Chicago:
SPSS Inc.).

RESULTS

There were 90 volunteers in this study divided into two
groups. However, the two volunteers disappeared during
the experiment, in which each group did not complete the
program as specified. Initially, the basic data analysis results
of the volunteers in both groups were of average age. Most of
the female groups in both groups were overweight referred
to the BMI. The general data of the volunteers before exer-
cise showed that there was no significant difference.

Table Il. General information of samples.

The analysis with pair t-test revealed that heart rate, systol-
ic blood pressure and VO, of both groups had statistical-
ly significant difference when comparing between before and
after exercise (p < 0.05). However, when analyzing between
groups using Independent t-test statistics, using the mean values
of change in physiological, there were no significant differenc-
es between the experimental groups. In addition, both groups
were able to stabilize from the mobility of the lower body with
the 6-minute walk test, strength and endurance of lower body
with the chair stand test 30 second and upper body with the
arm curl test for 30 second which was statistically improved
within the group when comparing between before and after
exercise (p < 0.05). When analyzing between groups using
Independent t-test statistics, using the mean of the change in
balance ability. It was found that the experimental group exer-

General information of samples p

Experimental group (n = 45) Control group (n =45)

Traditional Srichiangmai dance Walking exercise
Gender (male:female) 8:37 12:33
Age (year) 63.64 £4.6 6420+ 4.5 641
Height (cm) 153.60 £ 4.2 153.84 £4.0 .882
Weight (kg) 60.79 = 10.0 6126+95 526
Body mass index (kg/m2) 2479+3.1 24.81+29 721
Average Heart Rate (% AVGHR) 67.21 129 66.06 +12.2 .825
Maximum Heart Rate (% AVGHRmax) 7442 +16.8 74.10 = 16.1 925
Expenditure of Exercise (Kcal) 281.71 +21.4 280.20 +21.4 831
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Table Ill. Comparison of the mean values and standard deviations of the variables in Physiological, Balance and mobility
between before and after 12-week experiment and control group.

Variable Experimental group (n = 45) Control group (n = 45) t P
Traditional Srichiangmai dance ~ Walking exercise
Pretest 12 weeks Pretest 12 weeks

Physiological

Weight (kg) 60.78 + 10.1 59.94 + 8.0 61.04 +9.7 60.22 +9.0 -.707 481
Body mass index (kg/m2) 2579 +3.1 25.65+2.9 2594 +£25 25.62+23 -.657 S13
Muscle mass (kg) 23.00 + 2.6 23.02+2.7 22.87 +2.4 22.86+2.4 294 506
Fat mass (kg) 27.15+49 2690 +4.4 2775 +£45 27.64 £4.4 -.989 .749
Wiaist hip ratio (inc) 0.83 +0.1 0.83 £0.1 0.84 +0.1 0.85+0.1 - 1.206 141
Basal metabolic rate (Kcal) 1208 +£125.1 1209 £ 124.0 1215 + 118.8 1215 £ 118.7 -.229 780
Heart rate (bpm) 7951 +5.7 77.40 + 4.1 78.80 + 4.9 77.60 +4.3 -2474 .015%
Systolic blood pressure (mm/Hg) 1284 +9.1 126.9 + 8.8 1293 +9.5 1263 + 8.2 618 .047*
Diastolic blood pressure (mm/Hg) 773379 7578 7.0 7611 +8.1 77.89+7.6 -712 478
Maximum oxygen consumption 242713 26.07 £2.9 2440+ 1.1 2629 +3.1 3.688  .029*
Balance and mobility

Functional reach test (cm) 13.7+13 16.6 +1.9 128+1.2 142+19 =172 .001*
Timed Up and Go Test (second) 748 +£2.3 7.17+2.1 752+24 7.24+1.8 -.270  .001*
6-Minute walk test (meter) 489.23 £51.3 495.85 £54.9 476.07 £49.9 481.00 +53.0 483 .026*
Chair stand test 30 second (reps) 158+1.2 187 +1.9 155+1.1 182+ 1.7 -.141  .037*
Arm curl test 30 second (reps) 18.07 £ 0.8 1850+ 1.3 19.47 + 0.8 19.27 £ 1.6 -2.645 0437

The data are presented by means + SD; * statistically significant difference when compared within group, mean scores at point comparisons from base-
line: * p < 0.05 and *t p < 0.01 when comparing the difference between experimental groups.

cising with respect to Traditional Srichiangmai dance had a
statistically significant in their balance ability and mobility (p <
0.001). Additionally, the functional reach test and timed up and
go test (TUG) showed faster movement time, walking speed,
and a better score before training.

DISCUSSION

This research was conducted by integrating the knowledge
of the art of traditional dancing to create aerobic exercise
forms of exercise that are novel, safe, fun, challenging,
suitable for health promotion activities of the elderly. The
exercise style emphasizes various movement skills, combin-
ing the Traditional Srichiangmai dance style which is the
national cultural heritage of Thailand. And the research-
er has studied the effect of exercise training on health-re-
lated physical fitness, balancing ability and mobility in the
elderly by comparing with exercise styles by walking which
is the introduction of both forms of exercise activities as
part of promoting physical activities in the elderly school
Nongkai, Thailand. The research findings can be discussed
as follows.

Muscles, Ligaments and Tendons Journal 2021;11 (2)

The physiological data report of the two experimental groups
after 12 weeks showed that the body composition, consisting
of body weight, body mass index compared and fat mass to
before the experiment has a tendency to decrease. There was
no significant difference found after exercise. The change of
variables related to body composition showed that both forms
of exercise did activate of large muscles for continuous move-
ment, and the circulation of all muscle groups. It can be said
that this form of exercise is aerobic exercise, which is a process
that uses the energy system of the body at a time level as well
as the right weight to use energy from fat for combustion as
energy, which is related to weight loss (21, 22). In addition, the
side physiological variables were related to the cardiovascular
system and the ability to work better. In this study, we found
that after exercise, the heart rate and systolic blood pressure
decreased when comparing to before exercise. According to
the change, it can be explained that exercise that can main-
tain the level of heart rate and control the proportion of respi-
ration provide a good effect on the heart, circulatory system
and respiration. In this study, it was found that both subjects
reduced in heart rate resting and systolic blood pressure. In
addition, maximum oxygen consumption (VO, ) increased
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when comparing to before exercise. The method of exercising
with the Traditional Srichiangmai dance is using the rhythm
of the music which has the relationship of the rthythm of body
movement continuously. The participants were advised for
how to breathe and manage fatigue while exercising. Those
who practiced exercise can control the intensity of heart rate
continuously. This is consistent with the recommendations of
Emiliano et al. (23) who described that the benefits of breath-
ing exercises while exercising can affect the efficiency of the
breathing and the cardiac muscles that help with compression.
This is related to the function of controlling the barorecep-
tor system. Exercise will stimulate the vagal tone, resulting in
slower heart rate. Lower peripheral vascular resistance helps
promote the function of the artery wall which is an important
reason for the decrease in blood pressure values (24, 25).

Traditional Srichiangmai dance is a new alternative exercise
that can be added physical fitness for the elderly. The basic
parameters of the structure of the body that promotes good
physical fitness are 2 components, which are the strength
and endurance of the muscles which has a positive effect
on the structure of the body. In this study, the researcher
realized that the training posture with the basic movement
skills in daily life of the elderly. From the 6-minute walk test
chair stand test 30 second and arm curl test 30 second, it
was found that both experimental groups had an increased
average when compared with before the experiment with
statistical significance at the level of 0.05. In addition, the
average post-exercise mean shows that Traditional Srichi-
angmai dance group have better balance ability and mobility
with test the functional reach test (FRT) and movement time,
walking speed with timed up and go test (TUG) than walk-
ing exercise groups when compared after 12 weeks of exer-
cise. This is due to the use of Traditional Srichiangmai dance
postures, using postures that use the power of the muscles of
various parts of the body in rhythm, with the use of muscles
in relation to the rhythm of the music that controls the move-
ment. This helps control the muscles in various movements,
postures and concentrate during practice. It is consistent to
the study of Laophosri ez al. (26) the study of exercise using
Thai dance on the physical fitness and balance ability in the
elderly. It was found that, after practicing Thai dance, there
was a positive effect on balance ability. Similarly, Noopud
et al. (27) described the benefits of Thai Dance to balance
ability based on Berg balance score, strength of the muscles
in lifting tests in the arms curl test for 30 seconds and Chair
stand test for 30 seconds. The results are consistent to this
result that Traditional Srichiangmai dance can help strength-
en muscular strength which is a fundamental factor relat-
ed to the ability to maintain a balanced body while moving
effectively. In addition, Chen ez a/. (28) suggested that high-
er quadriceps strength was associated with better cognitive
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performance. This study focused on the study of variables
related to balance in the elderly by the Functional reach test,
which found that the samples had the ability to test the func-
tional reach test in increasing range after exercise with statis-
tical significance at the level of .001. There is also the test of
agility and dynamic balance with Timed Up and Go Test,
which are basic skills in daily physical movements. From the
test results, it was found that experimental group was able to
improve their mobility within movement time, walking speed
the body according to the conditions of the test with shorter
duration. Although this study does not include mechanisms
that increases the ability to balance performance directly, but
it can discuss the strength from the designed posture training
of Traditional Srichiangmai dance with rhythm. This pattern
requires the principle of transferring weight during move-
ment in rhythm with various postures together with weight-
ing on the heel and toes which will stimulate the senses and
maintain a more balanced weight on the feet (2, 29).

Aging is an inevitable biological process that is characterized
by a general decline in the physiological and biochemical func-
tions of the major systems. In the case of the neuromuscular
system, reductions in strength and mobility cause a deterio-
ration in motor petformance, impaired mobility and disabil-
ity (30). Traditional Srichiangmai dance was applied by the
researcher using rhythm to control body movement together,
due to the muscles are the effectors of the descending orders
from the CNS, thus, the sensorial integration and its output to
the muscles (31). Affect to contracting the abdominal muscles
and lower back muscle to help increase the stability of the core
muscle while moving rhythmically at all times while perform-
ing the strength of the core muscles that are responsible for
controlling body movement (32, 33). This causes the motion
recognition mechanism to work harmoniously (coordination
movement) both the arms and legs, resulting in the control of
the coordination of muscles (neuromuscular control) aware-
ness of joints (proprioceptive sense) according to the rhythm
repeatedly throughout the training period (34). That is to say,
exercise in a muscle group that is primarily responsible for
controlling the movement of the arms, legs, or core muscle
groups, including abdominal muscles, back, pelvic floor and
diaphragm, resulting better balance of the participants (35, 36).
In this research, 15 Traditional Srichiangmai dancing postures
techniques, each poste 32 continuous tempo and repeated 4
rounds of dance techniques were performed and repeated-
ly practiced with simple rhythm. Therefore, according to the
above principles, it can be explained that the form of exer-
cise by paying respect to Traditional Srichiangmai dance is to
promote the mechanism of the relationship in the movement
and develop the ability to maintain the balance of the body
while in static (static balance) and the movement of the body
(dynamic balance) as well as to practice learning and remem-
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bering. This is consistent with the recommendations of Rektor-
ova et al. (37) an action observation, visuomotor integration
and action imitation, that is activities that are all important for
motor learning and executing skilled movements. It also has a
reduce depression, medical expenses and use of medical facil-
ities, and prevent falls (38). In the case of the elderly who are
unable to comply, basic movements should be used. By start-
ing from the easy posture to the difficult posture or begin by
using a slow tempo and increasing the tempo faster when the
participant can follow, local, regional music may be selected
for familiarity and rhythm to have fun, enjoy, or use rhythmic
instruments instead of music, with rhythms that can be easily
remembered. Finally, in this research, the researchers working
within the 24 field of clinical and sport science research, with
a focus on the declaration of Helsinki (39) that 25 specified in
the agreement in all respects.

Suggestions for further research study

It is suggested that the elderly should perform regular exer-
cise with various forms of movement to stimulate blood
circulation to muscular and nerve cells. This physical activ-
ity will enhance the increase of nerve cells creation and the
relation with blood quantity flowing to Dentate gyrus of
Hippocampus which is important for learning and remem-
bering. In addition, it is essential for the development neural
stem cells which is very interesting the study in the future.
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