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ABSTRACT

Electromyographic Analyses of the effects of different foot positions during exercise

on a stair-climbing machine

Chae, Woen-Sik*(Kyungpook National University)

W. 5. CHAE. Electromyographic Analyses of the effects of different foot positions during
exercise on a stair-climbing machine. Korean Journal of Sport Biomechanics, Vol. 15, No. 1, pp.
207-219, 2005. The purpose of this study was to determine the effect of the foot rotation on the
lower limb muscles. Fourteen subjects performed step-up/step-down at a cadence of 80
beats/min, exercises with the foot neutral, 35° internally rotated, and 35° externally rotated,
respectively. For each variable, a one-way analysis of variance (ANOVA) was used to determine
whether there were significant differences between genders and among the eight types of jump.
When a significant difference was found in jump type, post hoc analyses were performed using
the Tukey procedure. A confidence level of p < .05 was used to determine statistical significance.

The results showed that significant changes in averaged IEMG values occurred with the

internal rotation of the foot in the lateral gastrocnemius during the knee extension, and in the

o] =E-& 20039 A5 AFARL 2P 2late] FPHYUL. (KRF-2003-008-Go00%)
* wshae@knu.ackr
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semitendinosus during the knee flexion. During the knee extension, however, the internal rotation
of the foot produced a significantly lower Averaged IEMG values than the neutral foot positioh
in the medial gastrocnemius. The results also found that the peak IEMG activity of the rectus
femoris during the knee extension for the external rotation of the foot was significantly higher
than the corresponding values in the neutral position of the foot, while the intenal rotaion of the
foot exhibited a significant difference with the neutral position of the foot in the semitendinosus
during the knee flexion.

In general, thé foot rotation position did not influence the average IEMG and Peak IEMG
values of most muscles. The practice of adopting foot rotation to selectively strengthen individual
muscles of the lower limb was not supported by this study. The external rotation of the foot
produced high muscle activities in the quadriceps during the knee extension. For the knee
extension, therefore, maintaining a laterally rotated position should be need for stable and

comfortable position.

KEYWORDS: STEPPING EXERCISE, ELECTROMYOGRAPHY, FOOT POSITIONS
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Foot Posiion ~ RF VL ™ BF ST TA GL GM
N 281 401 375 155 146 141 B2 364

(65) (163) 72) (6.1) (55) 456) (157) (19)

: 291 43 3.7 142 159 150 376* 354

(39) (137) (43) (5.8) (52) (5.6) (144) (17.7)

. 290 46.0 404 162 147 151 351 35.5

(69) (13.4) (49) (6.7) (55) 49) (15) (18.0)

Note : Significant difference between foot position N and I at * p<0.05
FYM), WEHA0, 43940, AAHIRE) WEFZVM), AFF2(VL), dEelFS BF)AT, WAF2ET), A
AB2(TA), JSURZ(GL), UZHZZGM),
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GM
3 23 Ao E7 MR 2MT HAn ZEHEA (%MVIC)
Foot Position ~ RF VL ™ BF ST TA GL GM
N 185 238 203 143 146+ 148 307 314*
(3.8) (11.3) (74) (57) (5.2) (4.1) (158) (192)
. 181 20 195 141 154 166 309 299
(42) (78) (8.69) (58) (.7) (16.6) (15.8) (18.0)
. 181 215 19.8 145 144 150 203 313
(39) (6.6) (6.5) (58) (5.5) (15.0) (15.3) (187)

Note : Significant difference between foot position N and I at * p<0.05
FHN), WE(D), AS3HE), dIH2RE), USHZ(VM), 95H2(VL), dEel52 BE)}AF, wd%26T) 4
AE2TA), YEeH2(CL), WEHEIZGM).
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Foot Position RF VL VM BF ST TA GL GM
N 60.2* 1463 1316 4.8 29.1* 40.6 106.3* 1219
(13.5) (86.9) (64.7) (19.1) (11.2) (15.1) (53.0) (68.8)
I 571 1589 1415 31 37.4* 523 154.4* 126.7
(13.4) (71.7) (42.1) (18.3) (11.3) (24.6) (59.7) (624)
E 72.9* 1444 135.8 39.0 273 454 103.0 120.1

(199) (552 (33.8) (208) (102) (26.0) 48.6) (66.6)

Note : Significant difference between foot position N and L, N and E at * p<0.05
Z3N), WSS, 93340, dEAZRE), WEFZ(VM), 95F2(VL), dEolF2 BF)}AF, W26 T) A
AZ2(TA), 92012 2(CL), WEHE2ICM).
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Foot Posiion ~ RF VL M BF ST TA GL GM
N 528 95.6 84.8 382 38.0¢ 659 82.1 101.4
(107)  (528) (374) (16.0) (125) (275) (43.1) (59.3)

1 508 749 65.2 22 46.9* 69.6 102.0 853
(134) (204) (19.4) (22.0) (16.1) (21.8) (63.4) (48.7)
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Note : Significant difference between foot position N and I at * p<0.05
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