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Effects of Different Durations of 9-Square Dance 
Exercise Versus Treadmill Exercise on the Physical 
Fitness and Quality of Life of Healthy Volunteers: 
A Pilot Randomized Controlled Trial

ABSTRACT
Objective: To evaluate the impact of 9-square dance exercise (9SDE) on physical fitness and quality of life compared 
to traditional treadmill exercise (TME). 
Materials and Methods: In total, 33 healthy volunteers (10 men, 23 women) were recruited and randomly assigned 
into three groups: 9 square dance exercise for 8 minutes (9SDE-8), 9 square dance exercise for 30 minutes (9SDE-
30), or treadmill exercise (TME). Exercises were done three times a week for 12 weeks and physical fitness tests 
were performed for all the groups at weeks 0, 6, and 12. Participants were assessed using the European Quality of 
Life Measure 5 Domains and 5 Levels questionnaire (EQ-5D-5L). 
Results: Significant improvements in cardiorespiratory endurance, leg strength, and flexibility were demonstrated in 
the 9SDE-30 group (p<0.05). There was no significant difference in physical fitness between the 9SDE-30 and TME 
groups. The 9SDE-8 group showed a significant improvement in utility in the EQ-5D-5L questionnaire (p<0.05), 
while the TME group showed a significant improvement in directly evaluated health status (p<0.05). 9SDE-30 and 
TME showed similar improvements in cardiorespiratory endurance and leg strength. 
Conclusion: Considering its low-resource requirement and overall utility, coupled with its effectiveness in promoting 
cardiovascular fitness and leg strength, 9SDE represents a viable exercise alternative for those with limited time 
and resources. 
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INTRODUCTION 
	 Exercise is defined as a form of physical activity that 
involves continuous movements in specific patterns for 
the purpose of maintaining or increasing physical fitness 
and overall wellness.1 Aerobic exercise uses larger muscle 

groups and increases oxygen consumption.2 The benefits of 
aerobic exercise include increased cardiorespiratory fitness 
and insulin sensitivity; besides its well-known benefits 
of preventing a myriad of chronic conditions, such as 
hypertension, heart disease, and metabolic syndrome.3-4 
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Consequently, regular exercise is associated with increased 
physical and mental wellness and quality of life.5-6

	 Despite all the stated benefits, survey results from 
the department of physical education ministry of tourism 
and sports of Thailand revealed that in 2020, only 41.8% of 
the Thai population over 15 years old exercised or played 
sports regularly. The most frequently cited reasons for not 
exercising included not having enough time (54.34%), 
having underlying conditions that preclude exercise 
(8.93%), being unmotivated (6.91%), and inadequate 
urban living spaces (3.98%). In addition, the need for 
subsidies and support for purchasing sports equipment 
and the provision of facilities remained significant barriers 
to exercise, with 61.08% requiring support and 39.61% 
requiring additional facilities.7 In that regard, exercise 
routines that are culturally based, such as Qigong or 
Tai Chi, represent good options and have been shown 
to decrease fatigue and improve the quality of life. In 
particular, traditional dances, such as folk or swing or 
square dances, can help to improve the physical and 
emotional states of an individual.8

	 Traditional dances as part of an exercise routine have 
been shown to offer varying degrees of cardiovascular, 
flexibility, and strength training compared to more 
modern modes of exercise. For example, after Indonesia 
adopted the traditional Legong dance as exercise. Griadhi 
et al. measured changes in aerobic capacity and muscle 
strength between Legong dancers and conventional aerobic 
training and found that the back and leg muscle strengths 
were better, when measured using a dynamometer, in 
the Legong group than in the aerobics group.9 Other 
examples include a study comparing a Korean traditional 
dance group to a no exercise group, in which the Korean 
traditional dance group experienced statistically significant 
improvements in grip strength and flexibility, as measured 
by a back scratch test, and leg strength, as measured by 
the chair stand test.10

	 Thai culture, with its rich history of Thai traditional 
medicine practice that emphasizes the mind–body connection 
or Dhammanamai, also offers traditional dance as a form 
of exercise. Using its core principle, which stresses caring 
for one’s body through purposeful movements, such 
as stretching and dance, the 9-square-dance exercise 
(9SDE) was conceived. This Thai traditional square dance 
requires continuous, coordinated walking movements 
and is considered to be an ideal type of exercise for 
balance and neuromotor coordination.11-12 A study by 
Atipas et al. examined the effects of performing 9SDE, 
in conjunction with the 9-square step exercise (9SSE) 
in patients with balance disorders, such as vestibular 
neuritis, dizziness, and vestibulopathy. The group which 

practiced the dance exercise experienced an increase in 
the average composite equilibrium scores and a decrease 
in the abnormal equilibrium scores as well as a balance 
of symptom severity after 8 weeks.13

	 In addition, the routines for performing 9SDE 
require very little space, as a 3 feet by 3 feet area will 
suffice. Further, its low demand for specialized resources 
means that it can be carried out in situations where space 
is limited, such as for people living in urban housing 
or even in work offices. In addition, both its traditional 
nature and its versatility mean that it potentially has 
great appeal for the elderly, who may not be attracted 
to traditional exercise and who also may have limited 
means of travel. However, despite the very physically 
active nature of 9SDE, its ability to quantitatively increase 
physical fitness remains unexplored. Consequently, the 
purpose of this research was to quantify and compare the 
impacts of 9SDE with exercise performed on a treadmill 
on various aspects of physical fitness and quality of life.

MATERIALS AND METHODS
	 This study recruited 33 healthy volunteers aged 
between 18–59 years old with a body mass index (BMI) 
of 18.5–24.9 kg/m2 who have no regular exercise habits, 
defined as exercising less than 2 times per week. Exclusion 
criteria were current or past smokers, regular alcohol use 
of more than 120 mg per day, difficulties with ambulation, 
or the use of any cardiovascular medications or nutritional 
supplements. Eligible volunteers were randomly assigned 
to one of three groups, namely 9 square dance exercise 
for 8 minutes (9SDE-8), 9 square dance exercise for 30 
minutes (9SDE-30), or treadmill exercise (TME), by 
computer stratified randomization according to the 
consort diagram in Fig 1. The protocol for this study was 
approved by the Siriraj Institutional Review Board (Si 
269/2018) and TCTR 20211010001. Informed consent was 
obtained from each participant prior to their enrollment 
in the study.
	 All three groups of participants were asked to perform 
their respective exercises 3 times per week for 12 weeks. 
They were supervised by experienced instructors and 
their exercise and any occurrence of adverse events were 
recorded in their personal logbook. The 9SDE-8 and 
9SDE-30 groups were assigned to a specific room at the 
Ayurved Clinic of Applied Thai Traditional Medicine in 
Mahidol University where standard 9SDE squares had 
been prepared. The TME group conducted their exercise 
sessions at Siriraj Hospital fitness center at the Faculty 
of Medicine Siriraj Hospital, Mahidol University. All the 
exercise groups were closely supervised before, during, 
and after their exercise sessions. All participants had 

Puttipaibool et al.



Volume 74, No.12: 2022 Siriraj Medical Journalhttps://he02.tci-thaijo.org/index.php/sirirajmedj/index 885

Original Article SMJ

Fig 1. Consort diagram of the study

5–10 minutes of rest, followed by stretching exercises 
consisting of 8 exercise postures, comprising 2 arms 
and shoulder stretches and 6 back, legs, hips, and calves 
stretches with 3 repetitions of 10 seconds each. The 
warm-up and cool-down periods were 15 minutes.
	 The 9SDE was conducted according to the original 
protocol by Professor Dr. Ouay Ketusinh.12 Participants 
were taught to perform a 9SDE exercise routine by a 
group of experienced applied Thai traditional medicine 
instructors. The 9-grid pattern for 9SDE was made by 
taping off a 120 × 120 cm area on the floor. The rhythm 
of the dance was 130 steps per minute. Participants were 
asked to perform the 9SDE routine according to the 
detail in Fig 2.11 The 9SDE-8 group performed 4 minutes 
of exercise on both the left and right sides, whereas the  
9SDE-30 group similarly performed 15 minutes of exercise 
on either side. After completing the exercise sessions, 
the sessions were recorded in each participant’s personal 
logbook.
	 The TME group were advised and closely monitored 
by an experienced sport scientist. Before the first session, 
the participants were taught how to use the treadmill 
according to a TME protocol until the instructor was 
confident that they could execute the session safely and 
properly. Participants were told to increase the speed 
of the treadmill gradually according to the protocol in 
Table 1.14 After completing the exercise, each participant 

had a cool-down period and then recorded the activity 
in his/her personal logbook.
	 The physical fitness of all the participants was 
evaluated at 0, 6, and 12 weeks from the start of the 
enrollment period. The evaluator was blind to the group 
assignment of each participant. The physical fitness 
test for all the participants included cardiorespiratory 
endurance, muscle strength, flexibility, and total body 
composition. Interpretations of the physical fitness tests 
were done according to the manual of tests and standard 
of physical fitness for Thai people.15

	 The self-assessed quality of life questionnaire was 
done at weeks 0 and 12 using the Thai version of the 
European Quality of Life Measure 5 Domains and 5 Levels 
(EQ-5D-5L) questionnaire, which was divided into 2 
parts. The first part was a health satisfaction assessment 
across 5 health dimensions. This utility score ranged from 
+1 (healthy) to 0 (death) and -1 (“worse than death”). 
The second part for directly evaluating the health status 
was a direct measure of health, with a scale from 0 to 
100, where 0 represents the worst health, and 100 is the 
best.16

Statistical analysis
	 Only those who attended >70% of the training 
sessions were included in the analysis. One-way ANOVA 
and Pearson chi-square test were used for analyzing the 
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TABLE 1. Treadmill exercise protocol

Time 	 1	 1-2	 2-3	 3-4	 4-5	 5-25	 25-26	 26-27	 27-28	 28-29	 29-30

(minutes)

Speed	 3	 3.5	 4	 4.5	 5	 5.5 ± 0.5	 5	 4.5	 4	 3.5	 3

(km/h)

Puttipaibool et al.

Fig 2. 9 Square dance exercises
Fig 2A. 9 Square dance exercises (Kao-ten) on the left side
Fig 2B. 9 Square dance exercises (Kao-ten) on the right side

Fig 2A.

Fig 2B.
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TABLE 2. Baseline characteristics of the participants: comparisons among the groups

Variable	  9SDE-8	 9SDE-30	 TME		  P-value

Participant (N)	 11	 11	 11

Gender (% women)	 7 (63.6%)	 8 (72.7%)	 8 (72.7%)	 0.866

Age (year)	 32.55 ± 6.91	 33.82 ± 11.08	 30.91 ± 4.97	 0.701

   Min (year)	 24	  23	 24

   Max (year)	 44	  59	 38

BMI (kg/m2)	 21.71 ± 1.96	 21.36 ± 1.23	 22.41 ± 2.14	 0.397

Weight (kg)	 57.37 ± 7.37	 56.80 ± 6.24	 59.68 ± 6.64	 0.578

Height (cm)	 162.35 ± 5.26	 162.95 ± 8.33	 163.18 ± 6.37	 0.956

Values are presented as number (%) or mean ± standard deviation.
9SDE-8, 9 Square dance 8 minutes; 9SDE-30, 9 Square dance 30 minutes; TME, Treadmill exercise.

continuous and categorical variables, respectively. Post-
hoc pairwise comparisons between the interventions 
were done. Changes from baseline to week 6 and week 
12 post-intervention in each group were calculated as 
the mean and standard deviation. Repeated measure 
analysis of covariance (ANCOVA) was used to compare 
the between-group differences in the mean change from 
baseline to week 12. The statistical analysis was performed 
using SPSS ver 18.0 (SPSS Institute). The Kolmogorov–
Smirnov test was used for the normal distribution of 
data, and p-value < 0.05 was considered statistically 
significant. 

RESULTS
	 Overall, 33 participants attended more than 99.3% 
of their total exercise sessions. Women comprised 69.7% 
of the participants initially included in the study. The 
mean age of the participants was 32.42 ± 7.91 years old. 
The average BMI was 21.83 ± 1.82 kg/m2. There were 
no significant differences in age and BMI between the 
groups. The mean age and BMI for each group are shown 
in Table 2.

Physical fitness
	 Physical fitness testing demonstrated within 
group differences in the step test for 9SDE-30 group 
from baseline to 6 and 12 weeks (8.64 ± 2.45 time/min,  
p < 0.05 and 13.27 ± 3.41 time/min, p < 0.01), and in 
the TME group at baseline to 6 and 12 weeks (8.09 ± 
2.79 time/min, p < 0.05, and 14.00 ± 3.09 time/min,  

p < 0.01). Lung capacity changes were statistically significant 
in both the 9SDE-30 and TME groups from baseline to 
12 weeks (-6.45 ± 1.25 cm3/BW, p < 0.01 and -6.34 ± 
2.17cm3/BW, p < 0.05) respectively. Leg strength changes 
were also significant in both the 9SDE-30 and TME 
groups from baseline to 12 weeks (-0.26 ± 0.89 kg/BW, 
p < 0.05 and -0.55 ± 0.16 kg/BW, p < 0.05, respectively). 
All the groups also showed significant differences in the 
flexibility. The changes in physical fitness test parameters 
for each group of exercise at baseline, 6 and 12 weeks 
are shown in Fig 3. 

The quality of life 
	 The utility score for the 9SDE-8 group showed a 
significant difference (0.30 ± 0.03, p < 0.01) between 
baseline and week 12. The TME group showed a significant 
difference in directly evaluated health status (VAS)  
(13.55 ± 3.87, p < 0.01) between baseline and week 12,  
but there was no significant difference between 2 groups.  
The results from the EQ 5D 5L questionnaire are summarized 
in Table 3.

DISCUSSION
	 Our study demonstrated significant changes in 
cardiovascular fitness, lower body strength, and flexibility 
among participants in the 9SDE-30 and treadmill groups. 
The fact that both of the groups that required exercise 
duration of 30 minutes demonstrated more consistent 
cardiovascular changes helps to highlight the wisdom 
of American College of Sports Medicine (ACSM) ’s 
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TABLE 3. EQ-5D-5L questionnaire results 

Variable	 Baseline	      12-week	 P-value Baseline	 P-value Baseline to

			   to 12 weeks		 group at 12 weeks

Utility

9SDE-8	 0.96 ± 0.04	       0.99 ± 0.01	 (0.009)**

9SDE-30	 0.98 ± 0.03	       0.99 ± 0.03	 (0.170)	 0.666

TME	 0.97 ± 0.04	       0.98 ± 0.03	 (0.103)

Directly evaluated
health status (VAS)

9SDE-8	 76.82 ± 15.54	       82.73 ± 13.67	 (0.096)

9SDE-30	 77.73 ± 9.58	       79.55 ± 14.57	 (0.717)	 0.653

TME	 64.09 ± 10.68	       77.64 ± 10.27	 (0.006)**

Values are presented as the mean ± standard deviation.
9SDE-8, 9 Square dance 8 minutes; 9SDE-30, 9 Square dance 30 minutes; TME, Treadmill exercise.
** significant at p ≤ 0.01.

Puttipaibool et al.

Fig 3. Comparisons between changes in the physical fitness parameters at baseline, 6 weeks, and 12 weeks.  Superscripts represent significant 
changes from baseline in the 9SDE-8 group (&), 9SDE-30 group (#), and TME group (*). No significant between-group differences were 
demonstrated.

recommendation that the optimal duration for exercise 
sessions should be at least 30 minutes in order to obtain 
the maximum health benefits. 
	 This study showed that the 9SDE improved physical 
fitness including cardiorespiratory endurance, leg strength, 
flexibility, and lung capacity. The 9SDE form of exercise 
can lead to improved muscle strength because of the nature 
of its square-stepping routines. Other types of exercises 

that incorporate similar square-stepping routines can also 
lead to increased leg strength. For instance, Shigematsu  
et al. studied subjects who underwent square step exercise 
(SSE), while the participants in Ronnarithivichai et al.’s 
study used a 9-square table aerobic exercise with the 
addition of rubber ring stretching. Both studies reported 
significant increases in cardiorespiratory endurance and 
the leg strength of subjects after the study periods.17-18
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	 Other exercise routines that utilize traditional dance 
have also been associated with an increase in flexibility. 
For instance, Douka et al. reported increased flexibility 
in subjects who took part in Greek traditional dance 
compared to before the exercise period (p < 0.001).19 

Similarly, Ronnarithivichai et al. found an increase in 
flexibility of 1.84 centimeters.17 It is worth noting that 
these exercises were accompanied by both a warm-up and 
cool-down period. However, when none was provided, 
as in a study by Ghriadi et al., where young women were 
asked to perform aerobic exercises without any warm 
up or cool down, no change in flexibility was found.9

	 In this study, the 9SDE improved quality of life 
in the EQ-5D-5L questionnaire. Besides the significant 
improvements in physical health, there is extensive research 
regarding the association between traditional dance as a 
form of exercise and improvements in mental health and 
well-being. Traditional dance, such as Greek or Turkish 
folkloric dance, also tends to be an important part of 
cultural heritage, which can help individuals maintain 
social connections and promote a sense of community. 
One study demonstrated that Turkish folkloric dancing 
was associated with significant improvements in the SF-36 
subscale, namely physical functioning, general health, 
and mental health.20 In another study, Greek traditional 
dance performed by patients with chronic heart failure 
class II–III resulted in significant improvements in SF-36 
physical health, mental health, and total score, as well as 
the life satisfaction inventory when compared to formal 
exercise training and a no exercise group. Moreover, only 
the Greek traditional dance group experienced significant 
changes in the intrinsic motivation inventory.21 
	 Traditional dance as a form of exercise may also have 
special appeal for women. Most of our study participants 
were females and the adherence among this group was 
extremely high (99.3%). Publications pertaining to 
traditional dances as a source of exercise have also found 
that they are particularly attractive to women. Filippou 
et al. studied the attendance motives of participants in 
Greek traditional dancing classes and found that women 
were more likely to attend the activities and cited the 
main reasons as needing to leave the house and to have 
a break away from the monotony of everyday life.22 
	 Our study has several limitations to note. The 
requirement for on-site exercises in all groups may 
have limited the participants to only those without 
regular working hours. The self-evaluation nature of 
the questionnaire also means that there may be recall 
biases. Future directions for this research include the 
possibility of conducting similar research for online 

9SDE classes and study of the appropriate 9-square size 
in relationship to the height of the participants. 

CONCLUSION
	 The use of 9SDE as an exercise routine can lead to 
an improvement in cardiorespiratory endurance and leg 
strength. Its traditional nature can also help improve the 
individual’s sense of well-being, while also allowing a 
more feasible form of exercise for space and resource-
limited individuals. 
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