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| Abstract |

Purpose: This study aimed to compare muscle activities in the right leg during squatting on an angle-adjustable inclined wooden
plate at three different angles.

Methods: The subjects were 19 healthy adult men and women. An angle-adjustable inclined wooden plate was used for the
experiment, and the subjects performed squatting at three adjusted angles of 0° ankle angle, 10° ankle flexion, and 10° plantar
flexion. Squatting was randomly performed without a sequence. The knee angle was set at 45°, and a goniometer was used to
measure the angles accurately. Electromyography was employed to measure and compare muscle activity in the right leg in each
condition. The measured data were converted to root mean square values to calculate the muscle activities.

Results: This study showed no statistically significant difference at a 0° ankle angle, but a statistically significant difference
was found in the vastus medialis at 10° of ankle flexion. Moreover, statistically significant differences were observed in the vastus
medialis and lateralis at 10° of plantar flexion.

Conclusion: This study showed a statistically significant difference in the vastus medialis at 10° of ankle flexion and statistically
significant differences in the vastus medialis and lateralis at 10° of plantar flexion. Therefore, it may be effective to perform
squatting at 10° of ankle flexion when intending to selectively strengthen the vastus medialis and at 10° of plantar flexion when
intending to strengthen both the vastus medialis and lateralis.
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Table 1. Comparison of right leg muscle activations according to ankle 0° angle

(n=19, unit: %RVC)

Wood warp angle Ankle 0.O Ankle 0° Ankle 0". F .
(Knee flexion) (Keep knee) (Knee extension)
VMO 1717.95+733.71 2234.79+971.25 2015.00+£952.25 1.73  0.19
VLO 2423.3241083.45 3117.47+1445.62 2941.95+£1441.78 1.38  0.26
RF 1502.11+509.39 1593.84+610.09 1608.32+623.09 0.19 0.83
BF 965.95+592.57 998.05+526.22 972.16+590.81 0.02  0.98
STD 1009.47+690.14 942.63+629.86 975.26+£658.76 0.05  0.95
TA 786.63+364.06 758.11+347.96 786.95+378.83 0.04  0.96
LGCM 1325.32+£773.97 1336.74+784.91 1327.58+777.25 0.00  1.00
MGCM 1020.89+610.97 974.53+607.93 986.11+600.52 0.03  0.97

VMO: vastus medialis oblique, VLO: vastus lateralis oblique, RF: rectus femoris, BF: biceps femoris, STD: semitendinosus,

TA: tibialis anterior, LGCM: lateral gastronemius, MGCM: medial gastronemius

*p<0.05, Mean+SE

fsignificant difference between knee flexion and keep knee (p<0.05)
Isignificant difference between keep knee and knee extension (p<0.05)
¥significant difference between knee flexion and knee extension (p<0.05)

Table 2. Comparison of right leg muscle activations according to ankle dorsi flexion 10° angle
(n=19, unit: %RVC)

dorsi flexion 10°

dorsi flexion 10°

dorsi flexion 10°

Wood warp angle (Knee flexion) (Keep knee) (Knee extension) F P
VMO 1433.05+£664.67+ 1433.05+£664.67+ 1925.11+£742.50 3.87 0.03*
VLO 2234.32+996.31 2899.63+£1245.02 2836.00+£1263.02 1.86 0.17
RF 1412.00+542.58 1481.37+615.12 1481.16+580.97 0.09 0.91
BF 1032.74+605.25 1011.11+605.00 969.32+650.29 0.05 0.95
STD 897.05+580.08 894.26+618.86 922.79+632.39 0.01 0.99
TA 884.21+591.16 991.79+831.84 772.63+£393.79 0.57 0.57
LGCM 1280.37+786.44 1281.84+798.12 1291.32+798.53 0.00 1.00
MGCM 982.32+613.98 954.26+619.57 984.84+626.26 0.01 0.99

VMO: vastus medialis oblique, VLO: vastus lateralis oblique, RF: rectus femoris, BF: biceps femoris, STD: semitendinosus,
TA: tibialis anterior, LGCM: lateral gastronemius, MGCM: medial gastronemius

*p<0.05, Mean+SE

fsignificant difference between knee flexion and keep knee (p<0.05)

Isignificant difference between keep knee and knee extension (p<0.05)

¥significant difference between knee flexion and knee extension (p<0.05)
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Table 3. Comparison of right leg muscle activations according to ankle planta flexion 10° angle

(n=19, unit: %RVC)

planta flexion 10°

planta flexion 10°

planta flexion 10°

Wood warp angle (Knee flexion) (Keep knee) (Knee extension) F P
VMO 1702.00+£661.771 2549.79+1098.15F 2210.63+£912.40 4.19 0.02*
VLO 2422.79+1048.57 3599.53+1804.83 3158.84+1338.76 3.28 0.05%*
RF 1530.95+669.07 1725.79+667.05 1708.79+668.29 0.50 0.61
BF 925.74+560.78 926.37+571.79 1043.32+744.29 0.22 0.80
STD 951.32+646.89 896.68+603.68 945.26+647.59 0.04 0.96
TA 736.21+£320.63 756.63+£331.54 813.42+434.76 0.23 0.80
LGCM 1278.16+£742.04 1297.53+781.09 1301.32+783.12 0.01 1.00
MGCM 983.42+585.28 963.21+619.08 995.84+640.96 0.01 0.99

VMO: vastus medialis oblique, VLO: vastus lateralis oblique, RF: rectus femoris, BF: biceps femoris, STD: semitendinosus,
TA: tibialis anterior, LGCM: lateral gastronemius, MGCM: medial gastronemius

*p<0.05, Mean+SE

fsignificant difference between knee flexion and keep knee (p<0.05)
isignificant difference between keep knee and knee extension (p<0.05)
¥significant difference between knee flexion and knee extension (p<0.05)
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