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Abstract

Movement assessments are commonly used to assess athlete’s risk of injury as well as basic and specific skill
movement patterns; however, dance is identified to be differing from sports because the average dancer’s
training load is higher than the athletes. This study aims to identify the difference in the Functional Movement
Screen (FMS) level among traditional dancers in Malaysia. A quasi-experimental study design was adopted,
which involved 66 dancers (M = 33; F = 33). The study comprised traditional dancers from three ethnic
backgrounds, namely, Malay, Chinese and Indian. The descriptive analysis described the level of the dancers’
FMS, as follows: Malay (M = 16.18, SD = 2.062), Chinese (M = 18.50, SD = 1.102), Indian (M = 18.23, SD =
1.445). The ANOVA analysis found a significant difference in the FMS scores among all three groups of dancers,
F (2,63) = 14.026, p >.000. The deep squat, hurdle step, shoulder mobility, active straight leg raise and trunk
stability tests for push-up indicated a significant difference, whereas the inline lunges test and rotational stability
tests showed no significance difference. However, the Post Hoc analysis showed no significant difference
between the Chinese and Indian dancers. It can be concluded that there is a difference in FMS scores between
Malay, Chinese and Indian dancers. FMS may be a useful tool to help identify dancers about the risk of injury
and improve their movement quality.
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1. Introduction
1.1 Research Background

A movement assessment serves to assess the quality of a person’s basic movements. This movement assessment
involves all the major muscles and joints in the body such as the spine and pelvic bones. This testing method is
commonly used by physiotherapists, physicians, and coaches to assess the risks of injury and movement patterns
of basic and specific skills of athletes (Conlon, 2013). The Functional Movement Screen (FMS) is an initial
assessment performed on athletes by physical therapists to identify weaknesses and qualities in their movement
patterns (Cook, Burton, & Hoognboom, 2006). It is also user-friendly, has a low-cost as well as a reliable tool,
which has gained attention from researchers and physical therapists since its development (Smith, Chimera,
Wright, & Warren, 2013). FMS consists of seven movements or tests to assess namely deep squats, hurdle steps,
inline lunges, shoulder mobility, active straight leg raise, trunk stability push-ups and rotary stability. To perform
all these movements, participants need muscle strength, flexibility, coordination, balance, range of motion and
proprioception of specific joint mobility as well as a standardized movement system (Cook et al., 2006).
Deficiency of one of these elements will result in an increased risk of muscle and joint injuries (Frost, Beach,
Callaghan, & McGill, 2012). According to Lockie, Schultz, Jordan, Callaghan, Jeffriess, and Luczo (2015), FMS
is not only used to predict injuries, but also it seems to have low efficacy in identifying movement weaknesses in
complex movements ranging from fast movements from multiple directions and jumping.

1.2 Research Problem

FMS has been used by many researchers to identify injury risks in a wide variety of populations (Lisman,
O’Connor, Deuster, & Knapik, 2013). This test is important for predicting injuries in different populations of
both athletes and non-athletes because the roles played are different during early recovery (Cosio-Lima, Knapik,
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Shumway, Reynolds, Lee, Greska, & Hampton, 2016). Although dance is admittedly different from other sports,
it is surprising that the average weekly training load involved in dance is higher than that of football athletes in
one season (Rogalski, Dawson, Heasman, & Gabbett, 2013). A study has been conducted and utilized a limited
study population using female university contemporary and ballet dancers shown the lack of studies comparing
movement assessment tests between various traditional dances of different ethnicities and genders prompted the
author to conduct this study (Armstrong, 2020). Over the years, dancers perform repetitive movements to master
the skills and quality of their performance (Shah, Weiss, & Burchette, 2012). This tires the dancer and makes
them prone to injury. Dance-related injury rates are reported to average between 67-95% annually (Fuhrmann,
Brayer, Andrus, & Mclintosh, 2010).

Due to the high percentage of injuries, professionals in the field of dance science have sought to understand the
biomechanics of dance to promote injury prevention in elite dancers. While attention is growing in studies, most
focus has been placed on ballet dancers. Hence, researchers have highlighted the need for more research to be
done on injuries and their consequences in various dances. Leg and ankle injuries are common, and sprains on
the ankle are common among traditional dancers (Leanderson, Leanderson, Wykman, Strender, Johansson, &
Sundquist, 2011). The three most frequently reported diagnoses in professional traditional dancers were muscle
tension (28%), sprained ligament (23%) and chronic pain such as tendonitis and bursitis (21%) (Shah et al.,
2012). According to Kenny, Palacios-Derflingher, Shi, Whittaker and Emery (2019) lower body injuries in
dancers and sports athletes are practically identical, involving ligament and overuse. This was proven when
Bharatanatyam dancers recorded back injuries about 42.5%, knee injuries of 28.3% and 18.63% of ankle injuries
throughout their careers and injuries throughout their lifetime (Masal & Borkar, 2021). The majority of dance
injuries were classified as overuse injuries, which occurred as a result of physical activity that was not followed
by proper recovery periods.

An imbalance between training load and rehabilitation training results in fatigue and leads to injury (Soligard et
al., 2016). A better understanding of injuries and movement analysis for dancers should be conducted to help in
the planning and preparation of a systematic training design to prevent overuse injuries (Armstrong, 2020). As
stated in a recent study by Armstrong (2020), it is important to examine movement quality and injury risk in
dancers of different ethnic backgrounds to determine the level of risk in dance. However in Malaysia, this
research focuses on 3 major ethnic’s dances such as Malay, Chinese and Indian and also very limited studies in
the field of dance and FMS. Additionally, this research is also important prior to help sports scientists to compare
the differences of traditional dance with fitness components such as flexibility and body coordination. Therefore,
it is necessary to understand that FMS is not only for assessing the extent of the injury, the recovery process and
the development of gross motor skills but also more than that. When the movement quality of a dancer has been
improved with good training techniques, it may help the dancers to improve specific performance techniques
with their basic performance and at the same time help them to perform better during competitions or
performances and get better results. There are very limited studies on analysis of movement and screening of
injuries in dance, especially in traditional dances among various races. To add on, most of the studies are focused
mainly on western society dances such as ballet and contemporary dance.

1.3 Literature Review

Compared to other professions, a professional dancer's career time frame is generally shorter. Dancers who suffer
injuries have to spend their time in recovering and they may miss auditions, lose their salaries, or lose their
contracts, which could also mean the end of their careers (Solomon, Solomon, Micheli, & McGray, 1999). Most
dance injuries are chronic and occur in the lower body and hips, and the risk factors for these injuries are
ascribed to a lack of strength in the abdominal muscles (core stability) (Rickman, Ambegaonkar & Cortes, 2012).
Dance is a high-intensity physical activity that requires a lot of energy and as such, puts dancers at a high risk of
experiencing musculoskeletal injuries.

Dancers spend at least 1.5 hours in their daily classes, which is coupled with longer and more time-consuming
performance training (Miller, 2006). Teen dancers can increase their training for about 20 to 30 hours per week
when they become pre-professional, and this will continue to increase as they enhance to professional levels due
to the high skill requirements (Wyon et al., 2004). Establishing and implementing effective assessment tools can
positively impact dancers’ physical and mental health by allowing them to dance with a low risk of injury
(Armstrong & Relph, 2018). However, developing movement assessment batteries in dance is much more
difficult compared to sports because dance is more artistic and emotional (Liederbach, 1997).

Since the development of the FMS, studies have been conducted with many athletes, including professional
athletes in specific sports, university athletes, high school students, and even athletes such as firefighters and
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military to determine and predict injury risk. Nevertheless, there was modest evidence shown that FMS test
results can identify and predict injury risk (Kazman et al., 2014). This test is important for predicting injury in
different populations, whether they are athletes or non-athletes, because of the different roles they play in the
early recovery stage (Cosio-Lima et al., 2016). Despite that, FMS works to help trainers understand the
importance of implementing basic movement training types to improve movement patterns (Boguszewski,
Jakubowska, Adamczyk, & Bialoszewski, 2015).

1.4 Significance of the Study

Most FMS studies are on the same population of athletes, and there is very little research in the area of dance,
especially traditional dance. Dancers need to have a better understanding about movement assessment tools in
order to perform better. For instance, research findings on dancers' FMS levels can help coaches provide
appropriate training programs based on dance type. A good training program can reduce dance injuries such as
overuse and fatigue. Therefore, the main purpose of this research is to identify FMS level among Malay, Chinese
and Indian dancers. Moreover, it is also purposed to determine the difference between FMS scores and the seven
test scores in FMS among Malay, Chinese and Indian dancers.

2. Method
2.1 Research Design

This research utilizes a quantitative survey study research design to identify and compare the differences in the
FMS scores among Malay, Chinese and Indian traditional dancers.

2.2 Study Population

This study used purposive sampling, which involved individual judgment in selecting the sample. This was
based on research knowledge and the specific purpose of the research (Noraini, 2013). The sample of this study
involved a sample size consisting of 66 dancers that were divided into 3 groups of dancers. Each group had 22
dancers who were equally divided according to gender. The number of subjects in this study was determined
through GPower device version 3.1. Subjects were selected based on several set criteria such as dancers active in
dance schools and clubs, who train at least six hours a week, have experience in dance for five years and above,
free from any injuries and who are over the age of 18 years.

2.3 Research Instrument

The main instrument used in this study was the Functional Movement Screen (FMS) developed by Cook, Burton,
Fields and Kiesel (1998). FMS consists of behaviours tested in the following sequences such as deep squats,
hurdle steps, inline lunges, shoulder mobility, active straight leg raise, trunk stability push-ups and rotary
stability. All exercises were performed bilaterally except the deep squats and trunk stability push-ups. Each FMS
action was scored on a scale of 0 to 3 according to the ability and movement of the subjects. Subjects who
experienced pain while performing three clearing tests, namely shoulder mobility, trunk stability push-ups and
rotary stability, obtained a score of 0 for the exercise. For acts done bilaterally, scores were recorded for both
sides, but only the lowest score was considered. The final score for each action was summed up to obtain the
total score and the maximum score that could be recorded is 21 points.

2.4 Data Analysis

The data collected was processed using the Statistical Package for Social Sciences (SPSS) version 20. Data
analysis was performed using descriptive statistics and the ANOVA test to identify differences in the level of
FMS among Malay, Chinese and Indian dancers. The alpha value was set at p <0.05 to explain the statistical
significance of the comparison.

3. Results
3.1 Level of FMS Scores Among Malay, Chinese and Indian Dancers

Firstly, the analysis of the descriptive study on FMS scores level among Malay, Chinese and Indian traditional
dancers were recorded. Chinese dancers recorded the highest FMS score mean (SD) with (M = 18.50, SD =
1.102), followed by Indian dancers at (M = 18.23, SD = 1.445) and Malay dancers recorded the lowest at (M =
16.18, SD = 2.062). Malay dancers had the highest score in inline lunges (M = 2.68, SD = .477) and the lowest
score in the trunk stability push-ups (M = 1.86, SD = .710). For Chinese dancers, they recorded the highest score
in active straight leg raise (M = 3.00, SD = .000) and the lowest score in trunk stability push-ups (M = 2.27, SD
=.631). Meanwhile, Indian dancers recorded the highest score in deep squats (M = 2.86, SD = .351) as well as
active straight leg raise (M = 2.86, SD = .351) and the lowest score in rotary stability (M = 2.14, SD = .468).
Mean scores showed all three groups recorded low scores in the push-up trunk stability test.
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Table 1. Descriptive Analysis of FMS Score Among Malay, Chinese and Indian Dancers

Ethnicity Variable N Mean SD

Deep Squat 22 2.45 .596

Hurdle Step 22 2.18 501

Inline Lunges 22 2.68 AT7

Shoulder Mobility 22 241 .666
Malay . . .

Active Straight Leg Raise 22 2.59 503

Trunk Stability Push up 22 1.86 710

Rotary Stability 22 2.00 436

Total 22 16.18 2.062

Deep Squat 22 2.32 477

Hurdle Step 22 2.82 .395

Inline Lunges 22 2.73 456

. Shoulder Mobility 22 291 294
Chinese . . .

Active Straight Leg Raise 22 3.00 .000

Trunk Stability Push up 22 2.27 .631

Rotary Stability 22 2.32 AT7

Total 22 18.50 1.102

Deep Squat 22 2.86 351

Hurdle Step 22 2.45 510

Inline Lunges 22 2.77 429

Indian Shoulder Mobility 22 2.77 429

Active Straight Leg Raise 22 2.86 351

Trunk Stability Push up 22 2.36 .658

Rotary Stability 22 2.14 468

Total 22 18.23 1.445

3.2 Differences in FMS Scores Among Malay, Chinese and Indian Dancers
Table 2. ANOVA Analysis on FMS Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 70.636 2 35.318 14.026 .000
Within Groups 158.636 63 2.518
Total 229.273 65

Table 3. Post Hoc Test Analysis on FMS Score among Malay, Chinese and Indian Dancers
Dependent Variable: FMS Score

Tukey HSD
i 95% Confidence Interval
() Ethnicity () Ethnicity ~ “ean Difference o e o Sig. °
(1-9) Lower Bound Upper Bound
Chinese -2.318" 478 .000 -3.47 -1.17
Malay . -

Indian -2.045 478 .000 -3.19 -.90

) Melayu 2.318" 478 .000 1.17 3.47

Chinese .

Indian 273 478 .837 -.88 1.42

_ Malay 2.045 478 .000 .90 3.19

Indian .

Chinese -273 478 837 -1.42 .88

*. The mean difference is significant at the 0.05 level.

Mean (SD) FMS acting for Chinese dancers was (M = 18.50, SD = 1.102) and Indian dancers was (M = 18.23,
SD = 1.445), which were higher than the Malay dancers at (M = 16.18, SD = 2.062). The total mean (SD) of
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FMS for the three groups was (M = 17.64, SD = 1.878). There were significant differences between the FMS
scores among Malay, Chinese and Indians dancers, F (2,63) = 14.026, p> .000. However, the Post Hoc Test
results found that only Malay with Chinese dancers (p <.000) and Malay with Indian dancers (p <.000) had
significant differences with a mean difference of 2.318 and 2.045.

3.3 Differences in Deep Squat Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) of deep squats for Indian dancers was (M = 2.86, SD = .351) and Malay dancers was (M =
2.45, SD = .596), which were higher than the Chinese dancers, which was (M = 2.32, SD = .477). The total mean
(SD) for deep squats was (M = 2.55, SD = .532). The hypothesis of this study stated that there were significant
differences between the deep squats among Malay, Chinese and Indian dancers, F (2,63) = 7.537, p <.001.
However, the results of the Post Hoc Test found that only Chinese and Indians dancers had a significant
difference of p <.001, with a mean difference of 0.545.

Table 4. ANOVA Test Analysis of Deep Squat Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 3.545 2 1.773 7.537 .001
Within Groups 14.818 63 .235
Total 18.364 65

Table 5. Post Hoc Test Analysis of Deep Squat Score among Malay, Chinese and Indian Dancers

Dependent Variable: Deep Squat
Tukey HSD

95% Confidence Interval
(1) Ethnicity (J) Ethnicity Mean Difference (1-J) Std. Error Si °

S

Lower Bound Upper Bound

Chinese 136 .146 .622 -21 49
Malay . .
Indian -.409 .146 .018 -.76 -.06
. Malay -.136 .146 .622 -49 21
Chinese . *
Indian -.545 .146 .001 -.90 -.19
. Malay 409" .146 .018 .06 .76
Indian . «
Chinese .545 .146 .001 19 .90

*. The mean difference is significant at the 0.05 level.

3.4 Differences in the Hurdle Step Scores Among Malay, Chinese and Indian Dancers
Table 6. ANOVA Test Analysis of Hurdle Step Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 4.485 2 2.242 10.091 .000
Within Groups 14.000 63 222
Total 18.485 65

Table 7. Post Hoc Test Analysis of Hurdle Step Score among Malay, Chinese and Indian Dancers
Dependent Variable: Hurdle Step

Tukey HSD
i 95% Confidence Interval
() Ethnicity  (J) Ethnicity  ean Difference o oy Sig. 0
(1-9) Lower Bound Upper Bound
Chinese -.636" 142 .000 -.98 -.30
Malay .
Indian -.273 142 142 -.61 .07
. Malay 636" 142 .000 30 .98
Chinese . .
Indian .364 142 .034 .02 .70
. Malay 273 142 142 -.07 .61
Indian . -
Chinese -.364 142 .034 -.70 -.02

*. The mean difference is significant at the 0.05 level.
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The mean score (SD) of hurdle steps for Chinese dancers was (M = 2.82, SD = .395) and Indian dancers was (M
= 2.45, SD = .510), which were higher than the Malay dancers at (M = 2.18, SD = .501). The total mean (SD) for
hurdle steps was (M = 2.48, SD = .533). The hypothesis of this study stated that there were significant
differences between the scores of hurdle steps among Malay, Chinese and Indian dancers, F (2,63) = 10.091, p
<.000. However, the Post Hoc Test results found that only Malays with Chinese dancers (p <.000) and China
with India dancers (p <.034) had significant differences with a mean difference of 0.636 and 0.364.

3.5 Differences in the Inline Lunges Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) of inline lunges for Indian dancer was (M = 2.77, SD = .429) and Chinese dancers was (M
= 2.73, SD = .456), higher than the Malay dancers which was (M = 2.68, SD = .477). The total mean (SD) for
inline lunges was (M = 2.73, SD = .449). The hypothesis of this study indicated that there were no significant
differences between the inline lunges among Malay, Chinese and Indian dancers, F (2,63) = .220, p> .803.
Likewise, Post Hoc Test results also found no significant differences between the dancers. The mean difference
for both Malay and Chinese dancers with Indian and Chinese dancers was 0.045 and Malay with Indian dancers
was 0.091.

Table 8. ANOVA Test Analysis of Inline Lunges Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups .091 2 .045 220 .803
Within Groups 13.000 63 .206
Total 13.091 65

Table 9. Post Hoc Test Analysis of Inline Lunges Score among Malay, Chinese and Indian Dancers

Dependent Variable: Inline Lunges

Tukey HSD
i 95% Confidence Interval
() Ethnicity  (J) Ethnicity _ ean Difference o o Sig. °
(1-9) Lower Bound Upper Bound

Chinese -.045 137 941 -.37 .28

Malay .
Indian -.091 137 .785 -42 .24
. Malay .045 137 941 -.28 37

Chinese .
Indian -.045 137 941 -.37 .28
. Malay .091 137 .785 -.24 A2

Indian .

Chinese .045 137 941 -.28 37

*. The mean difference is significant at the 0.05 level

3.6 Differences in the Shoulder Mobility Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) of shoulder mobility for Chinese dancers was (M = 2.91, SD = .294) and for Indian
dancers was (M = 2.77, SD = .429), higher than the Malay dancers which was (M = 2.41, SD = .666). The total
mean (SD) for shoulder mobility was (M = 2.70, SD = .525). The hypothesis of this study stated that there were
significant differences between the scores of shoulder mobility among Malay, Chinese and Indian dancers, F
(2,63) = 6.173, p <.004. However, the Post Hoc Test results found that only Malay and Chinese dancers (p <.003)
with Malay and Indian dancers (p <.042) had significant differences with a mean difference of 0.500 and 0.364.

Table 10. ANOVA Test Analysis of Shoulder Mobility Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 2.939 2 1.470 6.173 .004
Within Groups 15.000 63 .238
Total 17.939 65
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Table 11. Post Hoc Test Analysis of Shoulder Mobility Score among Malay, Chinese and Indian Dancers
Dependent Variable: Shoulder Mobility

Tukey HSD
i 95% Confidence Interval
() Ethnicity  (J) Ethnicity Ve Difference o bor sig, °
(1-9) Lower Bound Upper Bound
Chinese -.500" 147 .003 -.85 -.15
Malay . -
Indian -.364 147 .042 =12 -.01
) Malay 500" 147 .003 15 .85
Chinese .
Indian 136 147 .625 -.22 49
. Malay 364" 147 .042 .01 12
Indian .
Chinese -.136 147 .625 -.49 22

*. The mean difference is significant at the 0.05 level.

3.7 Differences in Active Straight Leg Raise Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) for active straight leg raise for Chinese dancers was (M = 3.00, SD = .000) and Indian
dancers was (M = 2.86, SD = .351), higher than the Malay dancers which was (M = 2.59, SD = .503). The total
mean (SD) for active straight leg raise is (M = 2.82, SD = .389). The hypothesis of this study stated that there
were significant differences in scores of active straight legs raise among Malay, Chinese and Indian dancers, F
(2,63) = 7.603, p <.001. However, the Post Hoc Test results found that only Malay with Chinese dancers (p
<.001) and Malay with Indian dancers (p <.035) had significant differences with a mean difference of 0.409 and
0.273.

Table 12. ANOVA Test Analysis of Active Straight Leg Raise Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 1.909 2 .955 7.603 .001
Within Groups 7.909 63 126
Total 9.818 65

Table 13. Post Hoc Test Analysis of Active Straight Leg Raise Score among Malay, Chinese and Indian
Dancers

Dependent Variable: Active Straight Leg Raise

Tukey HSD
i 95% Confidence Interval
(I) Ethnicity () Ethnicity ~ ean Difference oy o Sig. -
(1-9) Lower Bound Upper Bound
Chinese -.409" 107 .001 -.67 -15
Malay . .
Indian -273 107 .035 -53 -.02
. Malay 409" 107 .001 .15 .67
Chinese .
Indian 136 107 414 -12 .39
i Malay 273" 107 .035 .02 53
Indian .
Chinese -.136 107 414 -39 12

*. The mean difference is significant at the 0.05 level.

3.8 Differences in the Trunk Stability Push-up Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) of trunk stability push-ups for Indian dancers was (M = 2.36, SD = .658) and Chinese
dancers was (M = 2.27, SD = .631), higher than the Malay dancers which was (M = 1.86, SD = .710). The total
mean (SD) for the push-up stability trunk was (M = 2.17, SD = .692). The hypothesis of this study stated that
there were significant differences between the scores of trunk stability push-ups among Malay, Chinese and
Indian dancers, F (2,63) = 3.506, p <.036. However, the Post Hoc Test results found that only Malay and Indian
dancers had significant differences p <.041, with a mean difference of 0.500.
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Table 14. ANOVA Test Analysis of Trunk Stability Push-Up Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 3.121 2 1.561 3.506 .036
Within Groups 28.045 63 445
Total 31.167 65

Table 15. Post Hoc Test Analysis of Trunk Stability Push-Up Score among Malay, Chinese and Indian Dancers

Dependent Variable: Trunk Stability Push up
Tukey HSD

95% Confidence Interval

1) Ethnicit J) Ethnicit Mean Difference (1-J Std. Error Si
0 y Q) Y (-9 Lower Bound Upper Bound

=

Chinese -.409 201 113 -.89 .07

Malay . >
Indian -.500 201 .041 -.98 -.02
. Malay 409 201 113 -.07 .89

Chinese .
Indian -.091 .201 .894 -.57 .39
. Malay 500" .201 041 .02 .98
Indian .

Chinese .091 201 .894 -.39 .57

*. The mean difference is significant at the 0.05 level.

3.9 Difference in the Rotary Stability Scores Among Malay, Chinese and Indian Dancers

The mean score (SD) of rotary stability for Chinese dancers was (M = 2.32, SD = .477) and India dancers was
(M = 2.14, SD = .468), higher than Malay dancers which was (M = 2.00, SD = .436). The total mean (SD) for
rotary stability is (M = 2.15, SD = .472). The hypothesis of this study stated that there were no significant
differences between the score of rotary stability among Malay, Chinese and Indian dancers, F (2,63) = 2.643,
p> .079. Similarly, Post Hoc Test found no significant differences between dancers. The mean difference
between Malay with Chinese dancers was 0.318, Indian with Chinese dancers was 0.182 and Malay with Indian
dancers was 0.136.

Table 16. ANOVA Test Analysis of Rotary Stability Score among Malay, Chinese and Indian Dancers

Sum of Squares df Mean Square F Sig.
Between Groups 1.121 2 .561 2.643 .079
Within Groups 13.364 63 212
Total 14.485 65

Table 17. Post Hoc Test Analysis of Rotary Stability Score among Malay, Chinese and Indian Dancers
Dependent Variable: Rotary Stability
Tukey HSD

95% Confidence Interval
(1) Ethnicity (J) Ethnicity Mean Difference (I-J) Std. Error Sig. °

Lower Bound Upper Bound

Chinese -.318 139 .064 -.65 .02
Malay .
Indian -.136 139 591 -47 .20
. Malay 318 139 .064 -.02 .65
Chinese .
Indian .182 139 .395 -15 .52
. Malay 136 139 591 -.20 47
Indian .
Chinese -.182 139 .395 -.52 A5

*. The mean difference is significant at the 0.05 level.

4. Discussion and Conclusion
4.1 Discussion

The FMS is a set of tests developed to assess an individual’s dynamic movement capacity as well as to detect
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injuries and the quality of their movement (Cook et al., 2006 (1)). Studies related to performance and injuries
among different populations are needed to reduce the number of dancers who suffer injuries, which may end
their careers as a dancer (Armstrong, 2020). The findings showed that there was a significant difference of p
<.000 between the three groups of dancers in terms of the FMS score. However, through the Post Hoc test, it was
found that there was no significant difference between Chinese and Indian dancers. Chinese dancers recorded the
highest mean (18:50) compared to the Malay and Indian dancers. This showed a significant difference between
Malay with Chinese dancers and Malay with Indian dancers, probably because Chinese and Indian dance have
much in common in terms of the FMS tests such as gait, "Namaskaram" in Bharatanatyam and the squat style of
the Lion Dance. This was supported by Fernandez-Arguelles, Rodriguez-Mansilla, Antunez, Garrido-Ardila and
Munoz (2015) where they stated that dance is closely associated with improved balance, muscle strength,
coordination, rhythm, and body control. This combination is found only in a few types of dances and mostly
consists of classical dances from various ethnicities and races.

Lower body injuries are defined as injuries to the lower butt, calves, thighs, knees, fingers, and ankles (Van
Seters, Van Rijn, Van Middelkoop, & Stubbe, 2020). The findings showed a significant difference of a total p
<.001 between the three groups of dancers for the deep squats score. However, the Post Hoc test showed no
significant difference between Chinese and Malay dancers. Indian dancers recorded the highest mean (2.86)
compared to Malay and Chinese dancers. The possible reason for this result could be the fact that the squat itself
is one of the basic movements in Indian traditional dances such as Bharatanatyam and Kuchipudi, which is
“Namaskaram”. This was proven to be true when Bharatanatyam dancers recorded 42.5% lower back injuries,
28.3% knees injuries and 18.63% ankles injuries throughout their careers and lifelong injuries (Masal & Borkar,
2021)

The findings showed that there was a significant difference of p <.000 between the three groups of dancers for
the hurdle step score. However, the Post Hoc test found no significant difference between Malay and Indian
dancers. Chinese Dancers, however, recorded the highest mean (2.82) compared to Indian and Malay dancers.
The mean difference between the Chinese and Malay dancers was very significant and this may be due to the
movement of the Lion Dance, which requires dancers to stand on one leg. These findings are closely related to
the study of Rickman et al., (2012) who stated that most injuries in dance are chronic and occur in the lower back
and hips. Researchers also stated that the risk factor for this injury is due to the weakness of the abdominal
muscles (core stability).

The findings showed no significant difference between the three groups of dancers for the score of inline lunges.
The results of the Post Hoc test also found no significant difference of p> .803 between the three groups of
dancers. The gap between the means is not that much, in which Indian dancers obtained the highest mean (2.77)
and Malay dancers recorded the lowest mean (2.68). This may be because the dances of these three groups of
dancers focus a lot on balance and stability skills in the Joget Dance, Lion Dance and Bharatanatyam. According
to Phillips (2005), the level of stability and balance of a professional dancer is higher when compared to a
professional athlete. This is because dance is more prone to extreme movements over a long period of time. He
also noted that joint stability and passive structures are highly dependent on the quality of an individual’s
collagen tissue. These tissues form passive structures such as ligaments, knee capsules, fascia, and tendons.

According to Mengelkock, Highsmith and Morris (2014), upper body movement mobility is very important for a
dancer to avoid injuries to the spine, pelvic bones, and shoulders. The findings showed that there was a
significant difference of p <.004 between the three groups of dancers for the shoulder mobility score. However,
the Post Hoc test found no significant difference between Malay with Indian dancers and Chinese with Indian
dancers. Chinese dancers recorded the highest mean (2.91) compared to Indian and Malay dancers. This may be
due to upper body injuries involving the dancers’ joints that they themselves have not yet identified.
Motta-Valencia (2006) explained that most injuries affecting dancers are considered overuse injuries such as
tendons and joints. This is closely related to the dances of these three groups, which prioritize extreme hand
movements.

According to Shah et al., (2012), the majority of muscular injuries that occur involve the lower body where foot
and ankle injuries recorded a high injury rate with (20.5% - 28.0%), knee (16.0% - 21.4%) and lower waist (13.4%
- 17.0%). The findings showed that there was a significant difference of p <.001 between the three groups of
dancers for the active straight leg raise score. However, the Post Hoc test found no significant difference between
Chinese and Indian dancers. Chinese dancers record the highest mean (3.00) compared to Indian and Malay
dancers. All three groups recorded a good mean score, and this proved they had good flexibility and stability
between the hamstrings and the pelvis. However, Kenny et al., (2019) noted that lower body injuries for dancers
and sports athletes are almost identical and mostly involve ligaments and overuse factors.
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Dancers can vary the coordination of body movements compared to non-dancers; mainly in the upper and lower
body sagittal planes, transverse as well as coronal (Jarvis, Smith, & Kulig, 2014). The findings showed that there
was a significant difference of p <.036 between the three groups of dancers for the push-up trunk stability score.
However, the Post Hoc test found no significant difference between Malay with Chinese dancers and Indian with
Chinese dancers. Indian dancers recorded the highest mean (2.36) compared to Chinese and Malay dancers.
Although this is closely related to coordination as well as anterior and posterior plane stability, muscle strength
factors of the upper body may also play a role in the trunk stability push-ups. This finding was supported through
a research by Lee, Reid, Cadwell and Palmer (2017) emphasized that muscle injuries are an ongoing health issue
among pre-professional dancers and most of these injuries are due to overuse factors that come from repetitive
movements.

According to Chang, Halaki, Adams, Cobley, Lee and O’Dwyer (2016), the combination of motor skills,
coordination as well as speed of movement is a very important combination for a dancer to produce a good
performance. The findings showed no significant difference between the three groups of dancers for the rotary
stability score. The Post Hoc test results also found no significant difference of p>.079 between the three groups
of dancers. The gap between the mean score was not much, in which Chinese dancers gained the highest mean
(2.32) and Malay dancers obtained the lowest mean (2.00). Such results may be due to the level of
neuromuscular coordination between the upper and lower body which is similar for all three groups. This finding
was supported by Chang, O’Dwyer, Adams, Cobley, Lee and Halaki (2020) stated that the improvement of
dancer skills and aesthetic value in dances may also be closely related to other factors such as level of
neuromuscular coordination, dance smoothness and movement variation in the dance.

A specific test battery needs to be developed to test the quality of movement in dance that emphasizes training
duration, dance history, physical testing, fitness, and complex dance movements. Developing a battery of
movement assessments in dance is much more difficult when compared to sports because dance is more artistic
and emotional (Liederbach, 1997). According to Newton (2002), needs analysis is a key step in the process of
forming a good training program by a coach.

FMS can identify dancers who are at risk of injury. Therefore future studies could include subjects covering
different types of dances, such as African American dance, social dance and street dance. This is important to
determine the basic movement needs depending on the type of dance, as most traditional dances require
flexibility, unlike African American dances that require muscular and cardiovascular endurance. Intervention
training that focuses on flexibility, coordination, and muscle strength may also affect FMS scores. Moreover, the
level of dancers such as professional and pre-professional dancers can also be a factor influencing movement
evaluation scores.

4.2 Conclusion

According to the findings of this study, Chinese dancers recorded the highest scores in four of the seven FMS
tests (hurdle step, shoulder mobility, active straight leg raise and rotary stability). Meanwhile, Indian dancers
recorded the highest scores in three of the seven FMS tests (deep squats, inline lunges, and trunk stability
push-ups). There is a significant FMS score difference between Malay, Chinese and Indian dancers. FMS may be
a useful tool to help identify dancers at the risk of injury and improve their quality of movement. The findings of
this study will help sports scientists to get more information about injuries in dance, especially traditional dance.
This study is also the first in Malaysia to investigate the relationship between FMS and dance in Malaysia, and it
is hoped that this study will serve as a benchmark for further FMS studies in Malaysia. The findings will also
help trainers in developing training programs for specific dance styles, lowering the risk of injuries and
improving dancers’ movement quality.
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