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ABSTRACT

The purpose of this study was to investigate how induced fatigue of the ankle joint muscles affects the capability and recovery of
postural control during single-leg stance in healthy adults. The study population included 22 randomly recruited men and women. Postural
control was performed on single-leg stance with eyes open. Ankle joint muscle was fatigued by repeated heel raises. According to the results
of this study, for the anteroposterior variables, both men and women showed significantly increased center of mass velocity and decreased
center of pressure 95% edge frequency immediately after fatigue. For the mediolateral variables, both men and women showed significantly
increased center of mass velocity and decreased center of pressure 95% edge frequency immediately after fatigue. For the total variables,
both men and women showed significantly increased center of mass averaged-velocity immediately after fatigue, and also, the center of
pressure 95% confidence ellipse area significantly increased in women. Postural control variables were not significantly different for men and
women at any time (Pre, PO, P10, and P20). In conclusion, the gender does not affect the capability and recovery after induced fatigue of
ankle joint muscles. The effect of fatigue found for the anteroposterior and the mediolateral variables in both men and women. Furthermore
ankle joint muscle fatigue led to change of postural control strategy from an ankle joint strategy towards a hip joint strategy. These changes
are believed to damage postural control. The ankle joint muscle recovered from fatigue within 20 min during single-leg stance.
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Table 1. Experimental equipment

Equipment Model Manufacturer
Vicon camera Vicon MX-T10 Vicon(UK)
Synchronizer GIGANET Vicon(UK)
Analysis S/W Nexus Vicon(UK)
Force platform OR6-7 AMTI(US)

Force platform amplifier MSA-6 AMTI(US)
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Figure 1. Experimental session
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Figure 2. Heel raise exercise
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2008)= 2-83t0] ExceldlA ARE3liTk
AR AR A T (F30=5.546, p=.004) X712 Ay
5. 57 Aq] A3 Apol7} Uepstow, vz 257} v F 10, J= 4
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SPSS 19.0% ofgate] 7t wQlEe] Myt REAANE A B(Fw=10878 p=000)2 = A5/} A2 ARG ol
aiglon, Aus A7) k) AEAE 59 A4S Rl W 74 Zom Ueeon, 92 F 20%e] I F 1083} 3
2 two-way ANOVA, A 7 BAAOIE SREE v, A7) 2 A0 ol 748 Aoz et
Table 2. The anteroposterior variables of COM and COP (Male=11, Female=11)
Pre P, Pu Py F P post-hoc
COM Male 0.64+0.12 0.83+0.23 0.61+0.10 0.65+0.12 12.880° (T) 5.546" Pio, Pre, Py<Py
velocity Female  0.5740.14 0.73£0.18 0.61+0.14 0.55%0.11 s (G) 10.878° Pre<Py, P2<Pio, Po
(can) ns (TxG)
cop Male 3.14+0.87 2.7610.65 2.93+0.55 2.75+0.63 4935 (T) ns ns
velocity Female  2.58+0.61 2.46+0.53 2.78+0.50 2.45+0.55 s (G) 6.106 Py<Pre, Pio
(ca) ns (TxG)
cop Male 0.57£0.09 0.59£0.09 0.55+0.57 0.56+0.77 4105 (T) ns ns
mms distance Female — 0.53+0.10 0.57£0.10 0.52+0.11 0.470.17 s (G) ns ns
(cm) ns (TxG)
Male 0.33+0.10 0.35+0.10 0.30£0.74 0.31£0.11 4328 (T) ns ns
C(zfmf)PF Female  027:0.12  036:0.13  027:0.12 0242010 s (G) 5.870° Pa<Py
ns (TxG)
cop Male 2.63+0.51 2.26+0.45 2.48+0.39 2.38+0.31 11.134° (T) 4758 Po<Pre
95% EF  Female  2.39+0.33 2.03+0.34 2.5240.58 2.39+0.50 s (G) 8.656 Po<Pre, Pio
(Hz) ns (TxG)
cop Male 0.55+0.18 0.48+0.19 0.48+0.18 0.45+0.10 ns (T) ns
50% EF  Female  0.49+0.24 0.48+0.25 0.47£0.17 0.50+0.19 s (G) ns
(Hz) ns (TxG)

" is result of two-way ANOVA (Time x Gender) for repeated measures,

means none significant; T & G mean the time and gender; " is P<0.05.

®is result of one-way ANOVA for repeated measures of the time; ns
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FFadelA FAXSE ol Afo|7k ERA] edatork
A7) ZF FEINF; 0=19.228, p=.000)T 218 Zo]7} LhepsiTh
AN AT A I Fy30=6.947 p=001)& & A7} ¥
Apn} folsl 7k AeR uspter], o4 T
(F30=14.747 p=.000)> Y2 237} 97 T 0%, v=2 &, ¥
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Table 3. The Mediolateral variables of COM and COP (Male=11, Female=11)

Pre Py Py Py F F post-hoc
. Male 0.62+0.07 0.77£0.15 0.62+0.09 0.67+0.11 19.228 (T) 6.947" Pre<Py
M
velocity Female 0.62+0.11 0.79+0.17 0.62+0.07 0.58+0.07 s (G) 14747 P10, Pre, Py<Py
(cm/s)
ns (TxG)
o Male 2.94+0.95 2.76£0.71 2.7240.65 2.64+0.69 2.776" (T) ns ns
velocity Female 2.36+0.53 2.45+0.55 2424040 2.21+0.45 ns (G) ns ns
(cm/s)
ns (TxG)
. Male 0.82+0.12 0.92+0.23 0.81+0.14 0.86+0.24 3.071° (T) ns ns
P
rms distance Female 0.73£0.17 0.91£0.20 0.76%0.12 0.76+0.31 s (G) ns ns
(cm)
ns (TxG)
o Male 0.61+0.22 0.84+0.56 0.63+0.31 0.77+0.47 2878 (T ns ns
TPF Female  0.53+0.26 0.80+0.27 0.55+0.14 0.58+0.28 ns (G) 3498 Pre<Py
()
ns (TxG)
. Male 1.70£0.77 1.30+£0.49 1.45+0.52 1.28+0.39 4813 (T) ns ns
P
95% EF  Female 1.44+0.44 1.13+0.39 1.36+0.43 1.15+0.38 ns (G) ns ns
(Hz)
ns (TxG)
o Male 0.180.16 0.13£0.06 0.1120.06 0.12+0.07 ns (T) ns
50% EF  Female 0.14+0.08 0.11£0.04 0.14+0.07 0.12+0.06 ns (G) ns
(Hz)
ns (TxG)

" is result of two-way ANOVA (Time x Gender) for repeated measures,
is P<0.05.

means none significant; T & G mean the time and gender;

® is result of one-way ANOVA for repeated measures of the time; ns
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Table 4. The total variables of COM and COP (Male=11, Female=11)

Pre P Py Py F F post-hoc
COM Male  0.98+0.14 1.26£0.26 0.97£0.13 1.03£0.17 20269 (T) 7653 Po<Py
mean velocity Female — 0.93£0.16 1.20£0.26 0.96+0.14 0.89+0.13 ns (G) 17.364" Pao, Pre, P1o<Py, P2<Pio
(cm’s) ns (TxG)
cop Male 472134 4314098 4.40+0.84 420£1.00 3367 (T) ns ns
mean velocity Female — 3.84+0.84 3.83+0.75 4,05+0.63 3.64£0.71 ns (G) 3370° Py<Po
(cm’s) ns (TxG)
050, Male  0.82£0.12 0.9240.23 0.81+0.14 086:024 4325 (T) ns ns
CEA Female  0.73+0.17 0.91£0.20 0.76+0.12 0.76+0.31 ns (G) 3.882° Pre<Py
(cm’) ns (TxG)

" is result of two-way ANOVA (Time x Gender) for repeated measures,
" is P<0.05.

means none significant; T & G mean the time and gender;
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TB.J’]'OHH AR OE FOIgh Apol7} LA e3gkor) A7
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