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Influence of dragon dancing sport on cardiac function of male college students and its mechanism

CHEN Yu-feng/Physical Education College, Jishou University, Jishou, Hunan, 416000, China

Abstract: Objective: To explore influence of dragon dancing sport on cardiac function and its mechanism. Methods: A total of 20 male students learning in physical education department of Physical Education College of Jishou University were enrolled, randomly and equally divided into dragon dancing sport group (dragon dancing group, received dragon dancing training) and control group (performed daily activity). Indexes of cardiac function were measured by color-code Doppler echocardiography before and 16 weeks after training. Results: Compared with control group after 16-week training, there was significant decrease in heart rate [(66.00±3.39) times/min vs. (60.50±6.02) times/min], significant increase in left ventricular early diastolic peak filling velocity（E）[(82.4±10.17)cm/s vs. (93.01±10.89)cm/s], rate of E/ A（left ventricular late diastolic peak filling velocity）[(1.89±0.24) vs. (2.29±0.47)], stroke volume [(65.5±10.61)ml vs. (75.59±13.35)ml], stroke index [(36.19±6.15)ml/m2 vs. (40.43±8.35) ml/m2], cardiac index [(2.39±0.47)L·min-1·m-2 vs. (2.46±0.65) L·min-1·m-2] in dragon dancing group, P<0.05 all. Conclusion: Dragon dancing sport can significantly improve cardiac function. 
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摘 要：目的：探讨舞龙运动对心脏功能的影响及其机理。方法：湖南吉首大学体育学院20名体育教育专业男大学生被随机、均分为舞龙运动组（舞龙组，10例，接受舞龙训练16周），对照组（10例，进行日常活动）。利用彩色多普勒超声仪在运动前后测试心脏功能各项指标。结果：训练16周后与对照组比较，舞龙组心率[(66.00±3.39)次/min比(60.50±6.02) 次/min]明显减慢，左室舒张早期峰值充盈速度E [(82.4±10.17)cm/s比(93.01±10.89)cm/s]，E/A（左室舒张晚期峰值充盈速度）比值[(1.89±0.24)比(2.29±0.47)]、每搏输出量[(65.5±10.61)ml比(75.59±13.35)ml]、每搏量指数[(36.19±6.15)ml/m2比(40.43±8.35) ml/m2]、心指数[(2.39±0.47)L·min-1·m-2比(2.46±0.65) L·min-1·m-2]均显著升高（P＜0.05或＜0.01）。结论：舞龙运动训练能显著改善心脏功能。 
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Dragon dancing is a traditional physical education and culture activity of Chinese nation, it possesses long history, abundant content and high social value, and is a sport combining happiness, exercise, entertainment and competition together. There’s few studies focusing on physiology of traditional ethnic sport—dragon dancing, and fewer studies about its influence on cardiac function [1, 2]. The present research studied influence of dragon dancing on cardiac function is extend of research thread for traditional ethnic sport, and possesses important value for practice and theory research of traditional ethnic sports. 

1. Subjects and methods

1.1 Subjects and grouping

A total of 20 male students learning in physical education department were randomly selected from Grade 2009 students of college of sports science of Jishou University. They were randomly and equally divided into dragon dancing sport group (dragon dancing group, received dragon dancing training) and control group (performed daily activity). Their mean age was 17~21 years. In order to exclude interruptions during the experiment, the two groups of students were selected from the same class. There were no significant difference in mean age, body height and body weight between two groups (P>0.05). They were shown in table 1.

Table 1 Comparison of general data between two groups (
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	Group
	Age（years）
	Body height（cm）
	Body weight（kg）
	   BSA（m2）

	Control group

Dragon dancing group
	19.00±0.94

18.80±0.79
	174.30±4.16

174.80±5.53
	68.10±4.09

67.20±5.51
	1.79±0.11

1.78±0.09


Note: BSA: Body surface area. 

1.2 Exercise training plan 
Dragon dancing group received 16-week dragon dancing training, 3h/d in morning and afternoon, its exercise intensity was: 72～78%HRmax in 1st~4th week: 78～83%HRmax in 5th~8th week: 83～89% HRmax in 9th~12th week: ≥89% HRmax in 13th~16th week[3]. 

1.3 Measurement of indexes

    Indexes of cardiac function were measured before and after dragon dancing training in two groups using echocardiography. The indexes were heart rate (HR), left ventricular early diastolic peak filling velocity E, peak late diastolic velocity A. E/A, stroke volume (SV), stroke index (SI), cardiac output (CO), cardiac index (CI), left ventricular ejection fraction (LVEF) and left ventricular fractional shortening (FS). In order to guarantee accuracy and reliability of the experiment, echocardiography measurement was performed by a same professional staff from people’s hospital of Jishou city, two times of measurements were performed by the same staff using the same instrument in the same period. 

1.4 Statistical method

SPSS 17.0 software was used to perform statistical treatment. All data measured in the experiment were entered the computer, the original data was stored in Microsoft Excel and database was established. Measurement data were expressed as mean ± standard deviation (
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) and its comparison was performed using paired sample t test in group, and independent samples t test between two groups, P<0.05 was regard as possessing significant difference, and P<0.01 as very significant difference. 

2. Results

    There were no significant difference in all cardiac function indexes between two groups before training (P>0.05 all). There were no significant difference in cardiac function indexes in control group before and after training (P>0.05 all). Compared with before training, there were significant increase in E, SV (P<0.01 both), SI and CI (P<0.05 both) in dragon dancing group. 

Compared with control group after 16-week training, there was significant decrease in heart rate [(66.00±3.39) times/min vs. (60.50±6.02) times/min], significant increase in E [(82.4±10.17)cm/s vs. (93.01±10.89)cm/s], rate of E/ A [(1.89±0.24) vs. (2.29±0.47)], stroke volume [(65.5±10.61)ml vs. (75.59±13.35)ml], stroke index [(36.19±6.15)ml/m2 vs. (40.43±8.35) ml/m2], cardiac index [(2.39±0.47)L·min-1·m-2 vs. (2.46±0.65) L·min-1·m-2] in dragon dancing group, P<0.05 all. They were shown in table 2.

Table 2 Comparison of cardiac function indexes between two groups before and after training (n=10,
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	Index
	Control group
	Dragon dancing group

	
	Before training
	After training
	Before training
	After training

	E (cm/s)
	84.01±11.50
	82.46±10.17
	83.21±16.97
	93.01±10.89**△

	A (cm/s)
	41.64±6.56
	43.69±4.82
	38.92±5.33
	41.96±9.68

	E/A
	2.09±0.32
	1.89±0.24
	2.15±0.49
	2.29±0.47△

	SV (ml)
	66.28±12.29
	65.58±10.61
	66.63±9.32
	75.59±13.35**△

	SI (ml/m2)
	36.78±7.52
	36.19±6.15
	37.22±6.75
	40.43±8.35*△

	HR (times/min)
	65.40±4.50
	66.00±3.39
	62.30±7.93
	60.50±6.02△

	CO (L/min)
	4.35±0.95
	4.39±0.82
	4.14±0.67
	4.59±0.99

	CI (L· min-1 ·m-2)
	2.41±0.56
	2.39±0.47
	2.31±0.46
	2.46±0.65*

	LVEF (%)
	69.20±5.80
	67.40±7.58
	66.69±8.38
	66.36±10.19

	FS (%)
	39.04±4.95
	38.80±5.14
	37.64±6.13
	37.30±8.14


Note: E: left ventricular early diastolic peak filling velocity E, A: left ventricular late diastolic peak filling velocity A, SV：Stroke volume，SI：Stroke index，HR：Heart rate，CO：Cardiac output，CI：Cardiac index，LVEF: Left ventricular ejection fraction, FS: left ventricular fractional shortening. Compared with before training *P<0.05, **P<0.01, compared with routine training group △P<0.05, △△P<0.01. 
3. Discussion

3.1 Influence of dragon dancing training on HR in male students

    After training, HR of dragon dancing group decreased from 62.3 times/min to 60.5 times/min, but there is no significant difference between before and after training（P＞0.05）. After training, HR during quiet state in dragon dancing group was significantly lower than that of routine training group（P＜0.05）. Its possible causes may be that 16-week dragon dancing training leads to changes of sympathetic nerve and vagus nerve’s control on cardiac sinuatrial node, and cardiac neuroendocrine regulation [4]. 

3.2 Influence of dragon dancing training on SV, SI, CO and CI in male students

The present study indicated that compared with before training, there were significant increase in SV (P<0.01), SI and CI (P<0.05 both), the CO also increased but without significant difference in dragon dancing group after training. After dragon dancing training, sympathetic excitation increases, catecholamine secretion increases, myocardial contractility strengthens, leading to LVEDV increase, so SV increases. Compared with control group, there was significant increase in SV after training in dragon dancing group; but there were no significant difference in SI, CO and CI between two groups, which may be caused by too small sample size [5].
3.3 Influence of dragon dancing training on LVEF and FS in male students

It’s generally thought that the stronger myocardial contractility is, the more SV is. In present study the LVEF and FS between two groups before and after training were no significant difference. It may be also caused by too small sample size [6].
3.4 Influence of dragon dancing training on E, A and E/A in male students

Compared with before training, there was significant increase in E in dragon dancing group after training. Compared with control group, there were significant increase in E and E/A after training in dragon dancing group. It suggests that dragon dancing training of moderate and higher intensity can improve left ventricular diastolic function in male students [7]. 
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