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Background: Légong dance is a famous Balinese dance with a dynamic movement. It potentially becomes an exercise of choice
to improve young girls’ physical fitness. This study aimed to evaluate légong dance training’s effect on physical fitness compared
with aerobic training.Methods: Forty young girls were randomly assigned to the aerobic training (AG) and lègong dance (DG)
group and trained with jogging and lègong dancing at moderate-intensity aerobic training. Each was carried out for 30 minutes,
3 times a week, for 6 weeks. Result: Aerobic capacity (estimated maximal oxygen consumption) improved significantly in AG
and DG, with a mean difference and Cohen d effect size of 0.36 mL/kg/min and 0.68. The back- and leg-muscle strength
increased significantly in DG and AG, with a mean difference of 5.55 kg and 6.67 kg, and an effect size of 0.69 and 0.77. Balance
improved significantly in DG and AG, with a mean difference of 21.26 seconds and an effect size of 1.05. All significant values
are reported at P < .05. There were no significant improvements in arm muscle strength, body fat percentage, and flexibility in
either group (P > .05). Conclusion: Lègong dance training results in significant physical fitness improvement and better results
than aerobic training.
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Physical activity (PA) recommendations have been given
widely, but failed to promote physical fitness effectively.1 Sports
participation of women and girls diminished through ages from 10
to 19 years old, reaching a low point of 4% for ages 15–19 years.2

This evidence suggested that girls at that age are more prone to low
physical fitness and need a specific PA program. Girls 13 years old
or older are in recreational years. An enjoyable PA that is chal-
lenging and adaptable to their circumstances must be available.1,3

The PA programs should be easy to do and have no conflict with the
existing culture.4 Furthermore, women and girls also tend to
participate in women-only PA, and they tend to drop out from
sports where males also participate.5 Therefore, efforts to develop a
cultural-based PA specific for women and girls and are essential.

Bali has a very high quality of culture, including dance. The
most popular dance for Balinese girls is the lègong dance. This
dance is known as one of the most dynamic Balinese dances, with
the upper limb, lower limb, and trunk movement. The lègong dance
is performed with a repetitive semisquat movement, trunk hyperex-
tension, arm abduction and adduction, and footsteps throughout the
dance. It also has a finemotoric movement of the finger and eye, and
many types of facial expressions.6 Balinese young girls generally
dance in groups, both at school and in traditional dance studios.

Research on many cultural dance types has shown that dancing
programs could positively benefit emotions, social interactions,
sensory stimulation, and motor coordination.7 Other research
elicits that teenagers who participate in dance training have better
bone density and body fat percentage.8,9 Dancing exercises done in
groups will also motivate the expected change in sports behav-
ior.10,11 Meta-analysis has been conducted to evaluate the effect of
dance on the VO2peak of the elderly compared with nonexercise

controls or practitioners of other types of exercise. This study elicits
that any dancing training (such as traditional folk, ballroom, and
aerobic dancing) could improve VO2peak compared with non-
exercising controls. This research also found that dance training
was comparable with other exercise types in improving VO2peak.12

The potential mechanism for this improvement was cardiac hyper-
trophy, increased mitochondria density in skeletal muscle, muscle
plasticity, and angiogenesis because, all dance interventions have
similar kinesiological patterns and were classified into moderate
aerobic training.12,13 Research on themodern Balinese Baris dance,
a male dance exercise reveals that this type of dance training could
improve the serum lipid profile.14

Providing girls with a girls-specific PA that has developed from
a well-known culture was a challenging task. Légong dance, as a
Balinese cultural dance, might have the potential to be developed as
a specific PA for girls. A lack of scientific evidence supporting the
benefits of légong dance in physical fitness encourages us to conduct
this experimental study. This study aimed to evaluate légong dance
training’s effect on physical fitness compared with aerobic training.
Previous scientific research on the benefits of dance training on
physical fitness leads us to hypothesize that légong dance could
improve physical fitness components, such as aerobic capacity, body
fat percentage, flexibility, balance, and muscle strength among
young girls, and be comparable with aerobic training.

Methods
Study Design and Research Sample

This research was an experimental study with a randomized pretest
and posttest with a control group design. Using a power value of
0.80, a difference value of 20, and an SD value of 10 obtained from
a pilot study, the minimal sample size would be 18 for each group.
Two additional samples were added into each group, so we then
obtained 20 participants for each group. The study’s participants
came from the same junior high school, selected with a simple
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random sampling method. The inclusion criteria included having a
normal bodymass index, having the skill to dance, and accepting the
informed consent. We expected the subject to have a normal body
mass index to prevent injury during the training program. The art
and dance teacher confirmed the skill of the participant in traditional
dancing. The exclusion criteria included the presence of a history of
musculoskeletal injury, being an athlete, or being a professional
dancer. The drop-out criteria includedmusculoskeletal injury during
the program and the subject’s failure to attend 3 consecutive times.

The participants were randomly assigned to the dance group
(DG) and aerobic group (AG). The DG participants were trained by
doing lègong dance for 30 minutes, as the complete duration of
this dance was 30 minutes. The AG participants were trained by
jogging at their normal pace for 30 minutes. These training
programs were conducted 3 times a week for 6 weeks, as research
shows that 4 weeks would be the minimum period of training that
would give results.15 The participants’ training heart rate was
recorded in each session with palpation on the radial artery. We
found that both training pieces could be classified into moderate-
intensity aerobic exercise (60%–80% of the maximal heart rate
[MHR]). The intensity of training depends on the dance music’s
tempo, but it never falls below 60% of the MHR. The tempo leads
lègong dance training like interval training, with a minimal inten-
sity of 60% MHR and a maximal of 80% MHR. This intensity was
comparable to aerobic training in this research. Both types of
training reached steady-state conditions within 3 minutes.16

The measurement of physical fitness components before and
after the training program was conducted 1 day before and after the
training program. This research study has already passed theMedical
School of Udayana University/Sanglah Hospital’s ethical clearance,
with statement letter no. 923/UN 14.2.2/VII.14/LP/2019.

Instruments

Aerobic fitness was measured with a continuous submaximal test
known as multistage fitness testing, bleep test, or the 20 m shuttle
run.17We used the Legermathematical formula to predict themaximal
oxygen consumption (VO2max), expressed in milliliters per kilogram
per minute.18 This test was considered a reliable test, and the validity
of the VO2max prediction was just on the border of acceptability since
the research participant was considered a low performer.17 The
strength of the back and leg muscle groups was measured using
the Takei® back and leg dynamometer. The unit of muscle strength
measurement was in kilograms. Flexibility was measured with the
Takei® sit and reach measurement set, and the unit measurement was
centimeters. Body fat percentage was measured with the Omron®

bioimpedance analyzer and was expressed in percentage.

Statistical Analysis

The statistical analysis for this research was descriptive and
analytic statistics. The descriptive statistic calculated the mean
difference and the SD for each variable measured. An analysis of
covariance test was conducted to determine a statistically signifi-
cant difference between DG and AG on the improvement of
physical fitness components (aerobic capacity; body fat; flexibility;
balance; and arm, back, and leg muscle strength). The factors used
within this model were the initial level of the physical fitness
components. The Cohen d effect sizes were calculated based on the
adjusted mean, with an alpha level of .05. This effect size was
considered small if the value was below 0.2, medium if it fell
between 0.2 and 0.8, and large if the value was above 0.8.

Results
Participant Characteristic

The participants in both groups were found to be similar in age,
height, and body weight. The calculated body mass index percen-
tiles (body mass index percentiles) were not significantly different
in both groups (Table 1). The adherence to this program was as
high as 95%. Only one participant was a dropout from each group,
for a reason that was not related to the program; the rest completed
the program in 6 weeks.

Analytic Statistic

The data in this study were normally distributed, and there were no
outliers. The dependent variables and covariates on the scatter plot
show a linear relationship in each group, and there is a homogeneity
of the regression slope. Based on these results, the assumptions of
covariance statistical test were met in this study.

This research shows that the aerobic capacity, back muscle
strength, leg muscle strength, and balance significantly improved in
the AG and DG participants. There was no significant improvement
in arm muscle strength, body fat, and flexibility (Table 2). There
was a higher aerobic capacity improvement in AG than DG, with a
mean difference (MD) of 0.36 mL/kg/min. The Cohen d effect size
for aerobic capacity improvement was medium, with a value of
0.68, and the η2 value was .17 (P = .012). The improvement in back
and leg muscle strengths was found to be better in DG than AG.
The MD for back muscle was 5.55 kg, with a medium Cohen
d effect size of 0.69; the MD for leg muscle was 6.67 kg, with a
medium Cohen d effect size of 0.77. The η2 value for back and leg
muscle was .17 (P = .013) and .19 (P = .009), respectively. The
balance improvement was found to be higher in DG than AG. The
MD was 21.26 seconds, with a large Cohen d effect size of 1.05,
and the value of η2 was .20 (P = .005).

This research found that the initial fitness level as a covariate
affected the fitness level after training significantly in both training
groups. The initial aerobic capacity has an η2 value of .41, the initial
back and leg muscle strength have η2 values of .59 and .53,
respectively, and the initial balance has an η2 value of .31 (P =
.001). These findings showed that the initial fitness level’s effect
size explained a more significant proportion of the variance not
attributable to training. Therefore, the relationship between the
initial fitness level and the fitness level after training was strong
(Table 3).

Discussion
This study is the first study that investigates the effect of lègong
dance training on physical fitness. This study’s results could be
scientific evidence to provide a scientific point of view of beautiful
artistic dancing. It also provides scientific data to promote lègong

Table 1 Characteristics of the Research Participant

Characteristics AG DG

Age, y 14.0 (0.2) 13.9 (0.9)

Body weight, kg 45.1 (6.3) 47.3 (10.2)

Body height, cm 153.6 (5.7) 153.1 (3.9)

BMI, percentiles 43.1 (24.6) 44.0 (28.5)

Abbreviations: AG, aerobic group; BMI, body mass index; DG, dance group.
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dance in becoming an alternative to physical exercises to improve
young girls’ physical fitness. Lègong dance that is carried out as a
group activity in the community dance center and school poten-
tially increases young girls’ motivation to participate in PA.

The improvement in cardiorespiratory fitness in the DG is
consistent with the finding by Kautedakis et al.19 They observed
the improvement of cardiorespiratory fitness among participants in the
dancer group. This research is comparable to ours in the intensity of the
training, but they researched in 12 weeks.19 Other research also found
that a dancer has better cardiorespiratory fitness than a nondancer by
10%, and more extended training could improve it by 25%.20

The effect of lègong dance training on the musculoskeletal
system is also consistent with previous research. Students who
trained in contemporary dance for 12 weeks gained a 6% improve-
ment in leg strength.19 Other research also elicited a difference in
muscle strength among students who were dancers and nondan-
cers.20 Muscle strength improvement in this research could be
caused by neurological adaptation and not by the hypertrophy
process. Many lègong dance movements were similar to calisthenic
training and could lead to this kind of adaptation.21 Research shows
that the increase in muscle strength in the first few weeks of
exercise results from neural adaptations. Hypertrophic adaptation
or increased muscle mass can only be achieved with measured
weight training accompanied by training periodization.21 Neural
adaptation is the synchronization of specific muscle motor units
accompanied by inhibition of the body’s defense mechanisms by
the Golgi organ in the tendon, which functions to maintain muscle
contraction limit.21,22 Increasing coordination between agonist and
antagonist muscle groups and synergistic muscles can also increase
muscle strength.23

The superior improvement of balance in DG compared with
AG was consistent with other research that observes balance as a
prominent dance training effect.14,24,25 The research also concludes
that dance training is balance training.26 Dance training made the
dancers become more field independent compared with nondan-
cers. A dancer has a good internal orientation as well as swimmer,
wrestler, and sport dance athlete.27–29 Complex movements in DG
train the dancer’s internal orientation and awareness of their body
position while dancing.30 It will improve the interaction between
visual, vestibular, and somatosensory system.27

There was no significant improvement in body fat percent-
age in AG and DG. Koutedakis et al also found that there is no
improvement of body fat after 12 weeks of dance training.19

Other research also observes no improvement in body fat per-
centage among contemporary and ballet dancers. Energy expen-
diture during the study should be considered regarding this result.
During exercise, energy expenditure has a linear relationship
with the heart rate and is consistent for an individual across a
submaximal exercise range.31,32 On the other hand, body com-
position is a significant factor in determining resting energy
expenditure.33,34 Since both training pieces have a similar target
heart rate (60%–80% MHR) and no significant difference is
observed in body fat percentage, we assume that the energy
expenditure from exercise in both groups was not different. It
should be emphasized that PA and caloric restriction programs
improve the chances of weight loss.35 Utilizing exercise, espe-
cially resistance training, was more effective than a program that
employed just a hypocaloric diet.36 In this research, we did not
combine exercise with diet intervention, and the 6-week program
could not improve the body fat percentage.

Table 2 Unadjusted and Covariate Adjusted Descriptive Statistic for Fitness Components in Each Group

Before training
After training
(unadjusted)

After training
(adjusted) MD

No. Fitness components Group Mean SD Mean SD Mean SE Mean SD

1 Aerobic VO2max, mL/kg/min AG 23.05 1.29 24.73 0.94 24.27 0.21 1.60 0.68

DG 23.01 1.18 23.91 1.42 23.91 0.21 0.85 1.32

MD 0.36

2 Body fat, % AG 23.86 4.27 24.43 4.29 24.78 0.40 0.54 2.39

DG 24.63 5.65 24.83 5.45 24.47 0.40 0.19 0.59

MD 0.31

3 Flexibility, cm AG 22.72 5.38 23.21 5.51 22.82 0.58 0.47 2.44

DG 21.83 3.84 22.58 3.96 22.97 0.58 0.72 15.17

MD 0.15

4 Balance, s AG 36.95 18.97 41.33 17.12 44.09 4.97 4.16 15.02

DG 44.16 17.78 68.11 31.58 65.35 4.97 22.75 26.22

MD 21.26

5 Arm strength, rep AG 16.21 4.08 18.00 5.40 22.13 1.38 1.70 4.55

DG 24.89 6.40 28.05 8.70 23.92 1.38 3.00 5.46

MD 1.79

6 Back strength, kg AG 39.56 11.26 60.22 9.55 60.78 1.49 20.67 6.56

DG 41.22 11.14 66.89 9.86 66.33 1.49 25.67 7.90

MD 5.55

7 Leg strength, kg AG 38.06 9.06 57.56 11.72 58.25 1.71 19.50 7.15

DG 39.72 9.23 65.61 8.94 64.92 1.71 25.89 7.42

MD 6.67

Abbreviations: AG, aerobic group; DG, dance group; MD, mean difference; VO2max, maximal oxygen consumption.
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This research found no significant improvement in flexibility.
The possible explanation regarding this result was that no move-
ments similar to the stretching exercise were found in both groups.
All movements are in the area of the joint’s range of movement.
Flexibility improvement in this research could be in contrast
with the observation of ballet dance training, which improves
the dancer’s flexibility.37,38

The psychosocial factor that affects participation in this study
needs further research in the future. Studies show that psychosocial
factors play a role in determining the level of participation in a
recommended PA.39,40 In this research, we only focused on the
physical effects of regular dance training. We did not evaluate the
psychosocial factors since it would need a different sample size and
sampling method. In this study, the psychosocial factors could
indirectly support the effect of training in the study groups. Research
shows that participation rates are positively related to psychosocial
factors.39,40 The high participation rate in this study ensured the
effect of a regular 3 times a week training program on the organ
systems and ensured sufficient recovery time for physiological
adaptations. Physiological adaptations require a regular organ sys-
tems overload and sufficient recovery time.23

This study has several limitations. The program’s short period
did not allow us to observe the effect of training on body fat
percentage. This study did not combine the training with diet
intervention, and therefore, we cannot observe the impact of an
ideal program. Another limitation was that this research did not
evaluate psychosocial variables (such as enjoyment, self-efficacy,
and social support), so we cannot evaluate the benefit of young girls’
mental or cognitive health. Furthermore, this study’s results should
be carefully extrapolated to the population due to the exclusive use of
a female group with a proficient skill to do the lègong dance training.

Conclusion
Lègong dance has a dominant effect on the neuromuscular
component (muscle strength and balance) compared with aerobic
capacity. Dance movements resemble calisthenic exercises that
cover both isometric and isotonic contractions. In contrast, aero-
bic exercise affects aerobic fitness better than the neuromuscular
component. Running and jogging in AG was a simple-rhythmic
movement that predominantly affects the cardiorespiratory
system.
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