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The Effect of the Modified Bent Arm Torando Exercises to
Weight Movement and Muscle Activity when Doing Drive
Swing Motion from the Top to Impact Section

Sang Kyu Bae, Su Bin Yun, Jong Won Kim, Jong Kyung Lee, Ji-Won Park

Department of Physical Therapy, Gradute school, Daegu Catholic University, Gyeongsan, Republic of Korea

Purpose: The purpose of this study was to investigate effects of the modified bent arm tornado exercise on weight shift movement and

muscle activity of the impact section in the top of the drive swing.

Methods: Twenty subjects were divided professional golfer group and amateur golf group. Subjects were required to complete following
modified bent arm tornado exercise. The activity and weight shift of the gluteus group and lower extremity muscles between the two

groups were measured and the Wilcoxon rank test was analyzed.

Results: The distribution of weight shift in the professional golfer group was higher than that of the amateur golfer group (p<0.05).
During the golf downswing of the professional golfer group, muscle activation of the lower extremities was higher than that of the ama-
teur golfer group (p < 0.05). The distribution of weight shift after exercise by the amateur golfer group was higher than before (p < 0.05).
Conclusion: We could confirm was increased significantly of muscle activity and weight shift by applying modified bent arm tornado
exercise through this study. This result suggests that exercise is needed to improve weight shift.

Keywords: Drive swing, Muscle activity, Weight shift
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Table 1. General characteristic of subjects (n=20)
Subject Age (yr) Height (cm) Weight (kg)
Pro athlete (n=10) 23.2+37 178+4.7 76.1+8.6
Amateur (n=10) 411277 176.616 799+82
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Figure 1. Bent arm tornado exercise.
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Table 2. Weight shift at impact point with Pro athlete and amateur
(Unit: % Weight distribution)

Sang Kyu Bae, et al.

Table 4, Comparison of muscle activity from golf driver backswing to
impact point before and after exercise (Unit: %MVIC)

Pro athlete Amateur p Pre Post P
Weight shift at impact point 80.45+7.33 64.6+13.54  0.004* Vastus Medialis 4454+14.70 60.35+18.72 0.005*
Values are mean+standard deviation, *p<0.05. Rectus Femoris 40.73+8.56 66.78+18.59 0.007*
Vastus Lateralis 38.26+£12.99 59.69+12.99 0.007*
Table 3. Comparison of leg muscle EMG between two group Biceps Femoris 45741277 71441511 0.005*
(Unit: %MVIC) L
Semitendinosus 36.99+10.48 55.64+15.92 0.005*
Pro athlete Amateur P Gluteus Medius 29.25+7.65 57.59+17.82 0.009*
Vastus Medialis 62.71+£12.73 4454+14.70 0.019* Gluteus Maximus 21.71£10.65 40.01+£20.12 0.005*
Rectus Femoris 59.40+18.93 40.73+8.56 0.023* Values are mean+standard deviation, *p<0.05.
Vastus Lateralis 68.27+13.62 41.50+12.99 0.002*
Biceps Femoris 55.85+6.83 36.99+10.48 0001* Table 5. Weight shift at impact point before and after exercise on ama-
Semitendinosus  58.55+805  44.40+12.31 0.019* teur (Unit: %Weight distribution)
Gluteus Medius 43.88+11.72 29.25+7.65 0.005* Pre Post p
Gluteus Maximus 23.49+8.47 21.71+£10.65 0.406 Weight Shift at impact point 64.60+13.54  81.50+£9.05 0.004*

Values are mean + standard deviation, *p<0.05.
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Values are mean + standard deviation, *p<0.05.
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