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Biomechanical Analysis of the Upper Limb in Relation to the Risk of Tennis Elbow

Injuries: A Study of the Baseline Rallies of Male Singles Backhand Players
LIU Wenyu',ZHANG Zhitong®, WANG Yazhou'
(1.Hubei University of Automotive Technology, Shiyan Hubei, 442000; 2.Fenghuangtai Subdistrict Community Health Service Center,
Yantai Shandong, 264002 )

Abstract; Objective To incorporate the four forehand and backhand techniques used by male singles tennis players at the baseline
into a single framework, to reveal the relationship between stroke techniques and the nature of upper limb muscle activity, and to i-
dentify potential risk factors for tennis elbow. Methods Eight male second—class athletes with at least eight years’ playing experience
and an average daily training duration of over two hours were recruited. Three—dimensional high-speed video and surface electromyo-
graphy were used to simultaneously record data for straight—arm and bent—arm forehand and backhand strokes. Seventeen analysis
points were calibrated, and standardised root mean square (RMS) values and muscle contribution were calculated. Results The swing
distance and the angles of the shoulder and elbow joints were significantly greater for the straight—arm stroke than for the bent—arm
stroke, whilst the swing phase was shorter for the bent—arm stroke; the backhand take-back was longer than for the slice, and the
follow—through was shorter than for the slice. Activation of the middle head of the deltoid was higher during the straight—arm stroke,
but activation of the extensor carpi radialis was lower during the swing phase; during all stages of the backhand stroke, the contribu-
tion of the extensor carpi radialis and biceps brachii was significantly higher than in the slice; across all four techniques, the wrist
extensors exhibited characteristics of high contribution and low activation. Conclusion High contribution and low activation of the
wrist extensors can easily lead to fatigue and pose a risk of tennis elbow, with the risk being greater in the bent—arm stroke and the
one—handed backhand; it is recommended to strengthen the extensor carpi radialis through specialised strength training, to prioritise
recovery from fatigue and post—exercise relaxation, and to select stroke techniques appropriately.

Keywords: tennis one—handed backhand; sports biomechanics; tennis elbow; muscle electrical signal; kinematic analysis
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