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Analysis of Differences in Muscle Activity according to
Badminton Stroke Movements
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Abstract The purpose of this study is to construct basic data for efficient technical training by investigating the
difference in muscle activity during badminton technical movements involving jump motions similar to game situations.
Seven male badminton players were randomly assigned to perform smash, drop, and clear techniques, and
electromyograms were measured during the implementation of three technical movements. Measured EMG was
calculated by RMS and one-way ANOVA was performed. The muscle activity of the smashing motion did not show
any significant difference according to the site. In drop motion, activity of PM in the upper extremity muscles was
lower than that of BC and ECR, and FCR activity was lower than that of EC. The activity of ECR was higher than
that of PM and FCR. The activity of ES in trunk muscles was lower than that of RF and GM. RF activity of lower
extremity muscles was higher than that of ES and BF. In clear motion, the activity of TC in upper extremity muscle
was higher than FCR. The activity of ES in trunk muscles was lower than that of BF. RF activity of lower extremity
muscles was higher than that of BF, and BF activity was lower than that of RF and GM. The activity of GM was
higher than that of BF. As for muscle activity according to badminton skills, smash and drop motions were higher
than clear motions in FCR, and clear motions were higher than smash and drop motions in RA. In conclusion, it is
considered that muscle activity during the badminton game is different according to the characteristics of each skill,
and FCR can affect the smash and drop, and RA can affect the clear motion.
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Age
+0.90
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Table 1. General characteristics of subjects
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Figure 1. Experimental equipment
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Table 2. Difference in muscle activities by parts in badminton stroke
Skl Upper extremity Trunk Lower extremity F .
PM AD BC TC FCR ECR RA ES RF BF TA GM
Smash 437 362 4.83 484 465 4.25 3.3 3.81 557 49 374 447 5% 8
284 | 170 | £242 | £293 | +150 | £282 | +150 | 162 | 212 | #2206 | 181 | #¥263 | ° ’
Drop 2.69 355 487 313 394 5.66 3.07 3.19 50 488 471 513 9230 | 016
119 | 062 | #219 | 2073 | 090 | 156 | +164 | #2202 | 221 | *1.34 | £278 | +214 ’ ’
Clear 342 375 3.80 552 298 569 5.33 311 465 456 375 6.34 9083 | 018
131 | 090 | £1.89 | +202 | #0.70 | +261 | £207 | *1.79 | £241 | +181 | £240 | 231 ) ’
M=SD

PM: Pectoralis major, AD: Anterior deltoid, BC: Biceps brachii, TC: Triceps brachii, FCR: Flexor carpi radialis, ECR: Extensor
carpi radialis, RA: Rectus abdominalis, ES: Erector spinae, RF: Rectus femoris, BF: Biceps femoris, TA: Tibialis anterior, GM:

Gastrocnemius

3 HiE0lE J|&o w2 ZEMEo| Ro]
Table 3. Differences in muscle activities according to badminton stroke

Part Muscle (DSmash @Drop SClear F p Post-hoc
Pectoralis major 4.37+2.84 2.69+1.19 3.42+1.31 1.982 207 ns
Anterior deltoid 3.62+1.70 3.550.62 3.75+0.90 072 931 ns
. Biceps brachii 4.83+2.42 4.87+2.19 3.80+1.89 604 A92 ns
Upper extremity
Treeps brachiii 4.84+2.93 3.13+0.73 5.52+2.02 3.041 085 ns
Flexor carpi radialis 465+1.50 3.94+0.90 2.98+0.70 5.862 043 O2>®
Extensor carpi radialis 4.25+2.82 5.66+1.56 5.69+2.61 966 378 ns
Trunk Rectus abdominis 3.38+1.50 3.07+1.64 5.33+2.07 5973 016 DRKB
Erector spinae 381+1.62 3.19+2.02 3.11+1.79 383 61 ns
Rectus femoris 557+2.12 5.04+2.21 4.65+2.41 2.109 164 ns
. Biceps femoris 4.95+2.06 4.88+1.34 4.56+1.81 122 163 ns
Lower extremity — -
Tibialis anterior 3.74+1.81 4771£2.78 3.75+2.40 468 637 ns
Gastrocnemius 447+2.63 513+2.14 6.34+2.31 1.169 344 ns
M=SD, ns: non significant
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