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| Abstract |

PURPOSE: The purpose of this study was to investigate
the comparison of muscle activity and mechanical loading
according to the angle of ankle joint during a sit-to-stand
(STS) task.

METHODS: Thirty-four young participants performed
the STS in a randomized trial with the ankle joint at a neutral,
15 degrees dorsiflexion and 15 degrees plantarflexion angle
in a fixed sitting posture with the knee in 105 degrees flexion.
Muscle activity of the tibialis anterior (TA), rectus femoris
(RF), biceps femoris (BF), and gastrocnemius medialis
(GCM) was measured, and the parameters calculated in
relation to mechanical loading were the STS-time, maximum

peak , minimum peak, and total sum of mechanical loading.
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RESULTS: In the dorsiflexion position, the muscle
activity of the TA and GCM showed a significant increase
(p<.05), and the STS time, maximum peak and total sum of
mechanical loading showed a significant difference compared
to that in the neutral position (p<.05). In the plantarflexion
position, the muscle activity of the RF and GCM showed a
significant increase (p<.05), while that of the TA showed a
significant decrease (p<.05) compared to that in the neutral
position. And the minimum peak was significantly increased
than the neutral position (p<.05), and the maximum peak and
total sum of mechanical loading were showed significant
difference compared with dorsiflexion position (p<.05).

CONCLUSION: These results show that there is a
difference in muscle activity and mechanical loading when
performing the STS movement according to the change in the

ankle joint angle.
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Fig. 1. Experimental condition
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Fig. 2. Individual data recording and key indicators during a STS task
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Al QlskaL, 2 3489 th A7 ARl Z7tskaith oA 7HE whaL, W AR AAlolA] 7HE Hekom,
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Table 1. General characteristics of the participants

Male (N=11) Female (N=23) Total (N=34)
Age (year) 23.73 = 3.17° 21.70 £ 1.20 2235 + 2.24
Height (cm) 173.09 + 4.4 161.7 + 4.44 16538 + 7.41
Weight (kg) 67.84 + 7.83 58.03 + 10.81 6121 + 10.87
* Mean + Standard deviation
Table 2. Comparison of muscle activation according to the ankle joint angle during a STS task (N=34)
Neutral Ankle dorsiflexion — Ankle plantar flexion F p
TA 51.38 + 17.32° 75.98 + 18.83" 4096 + 13.01" 7 69.51 .00
RF 3991 + 15.31 4278 + 18.12 44.06 + 16.037 3.53 .04
BF 1598 + 9.86 18.34 + 7.96 18.11 + 13.85 1.58 22
GCM 1248 + 7.71 2126 + 12.68" 1623 + 9.04" 9.54 01

*Mean + Standard deviation (%MVIC), TA: Tibialis anterior, RF: Rectus femoris, BF: Biceps femoris, GCM; Gastrocnemius.
T Significant difference from neutral position, p<.05
* Significant difference from ankle dorsiflexion position, p<.05
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Table 3. Comparison of mechanical loading according to the ankle joint angle during a STS task (N=34)
Neutral Ankle dorsiflexion  Ankle plantar flexion F p
STS time 1.89 + 25° 182+ 20" 191 + 22 6.20 01
(sec)
Peak Min. 934 + 2.85 9.70 + 330 1025 + 2497 3.54 .04
(weight %)
Peak Max. 11523 + 3.62 12048 + 5527 115.55 + 5.527 18.58 .00
(weight %)
Total sum 127.58 + 16.29 121.16 + 15.047 128.10 + 20.157 5.15 01

(weight %)

*Mean + Standard deviation, STS; sit to stand, Min; minimum, Max; maximum. Total sum; Total sum of mechanical loading.

i Significant difference from neutral position, p<.05,

* Significant difference from ankle dorsiflexion position, p<.05
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