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ABSTRACT

In the present study, we aimed to elucidate how muscle strength and activity are affected by movement pattern(bilateral [BLM]
& unilateral movement [ULM]) and movement velocity(0%/s, 60°s, 120%s) at maximum effort, and to elucidate the relationship
between a left/right asymmetry and bilateral deficit. A total of 18 healthy males participated in the study. Each participant per-
formed maximum knee extension bilaterally and unilaterally while the EMG and moment were recorded, and then the relationships
between the asymmetry and bilateral deficit were analyzed. The peak moments for the isokinetic motion at 60°s and 120%s and
overall muscle activities of lower extremity were significantly reduced for the BLM in comparison to the ULM. And though the
asymmetry in ULM were maintained during BLM at all velocities, the bilateral deficits at the velocity of 0°y/s and 120°y/s were
significantly correlated with increased asymmetries of muscle strength in ULM. In conclusion, the reduction in the muscle strength
exhibited in bilateral knee extension was shown to arise partially from a reduction in muscle activity, and left/right asymmetry
was found to be associated with mechanical reduction in bilateral movement. These findings suggest that training aimed at increas-
ing muscle strength must involve methods and strategies intended to reduce left/right asymmetry.

Keywords : Bilateral deficit, Bilateral potentiation, Muscle force, Muscle activation, Electromyograph, Knee extension.
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Casius, 2006; Challis, 1998; Kim, 2008).
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Table 1. Peak moments & Bilateral indices(BI) in bilateral and unilateral movement
) Peak Moments(Nm) Bilateral Indices(%)
. Velocity(V)
Side 5 Movement Types (T) .
(/) - - F posthoc  Bilateral Index F post hoc
Bilateral Unilateral
0(a) 558.45+120.14 575.47+101.44 (V) 120.909%* -3.44+944
 Total 60(b) 361.08+9485"TT 41970 +£82.67 (T)38.040%* a>b>c -13.96+1327 (V)6.062%% a>c
(Right+Left) <T) 3.886*
120 (c) 28397+5932'TT 20350+4867 (VXT)3. -15.70 £ 12.46
0(a) 283.15+75.58 332,94 £62.61 (V) 112.348% -3.74+£9.69
Right 60 (b) 186.39+48.17TT 21477+ 4442 (T)28.502*** a>b>c -12.74+15.06 (V)3.094
120 (c) 14698+3895'T  17233+2985  (VXT)2.132 -14.78 + 17.09
0(a)  27448+63.59 28197£5754 (v 102166+ 2902+ 10.71
Left 60(b)  17469+4858" 1T 204.93+£4030 (T)32.527#** a>b>c -1504+1349 (v)7.036%% a>b,c
120(c) 136.17+£39.0011T  160.60+36.55 (V*T)3.840% -15.55+12.06

Note. Measured values presented with Mean=SD, * p<.03, ** p<.01, *** p<001: significant effects in 2-way ANOVA for peak moments, ' ' p<.01, "' ' p<001: significant

differences in paired #test between bilateral & unilateral movement for peak moments, ¥ ¥ p<01: significant effects in 1-way ANOVA for bilateral indices

Table 2. Muscle activity in bilateral and unilateral movement

(unit : %MVC)

Velocity(V)

Movement Types (T)

Side (°/s) Bilateral Unilateral F
0 100+0 109.78 £23.72 (V) 5.620%
Right 60 125.69 + 46.58 126.03 £37.44 (T) 5.481%
120 121.81 40511 135.28 +48.79 (VxT) 2.131
0 10007 12031 +£27.03 (V) 8.371%*
Left 60 128.62 + 41491 139.32 £ 45.11 (T) 10.767**
120 132.67 +38.68 137.22 £41.48 (VXT) 3.276*

Note. Measured values presented with MeanSD, * p<.05, ** p<.01* significant effects in 2-way ANOVA, ' p<.05 significant differences in paired ~test between bilateral

& unilateral movement
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Table 3. Asymmetric indices(Al) in bilateral & unilateral

movement (unit : %)
Velocity(V) Movement Types (T) P
(°’s) Bilateral Unilateral
0 8.68 £7.35 10.91 +6.79 (V) 0.527
60 8.95+9.69 7.72+5.75 (T) 0.025
120 1052+ 11.55 104241472 (VXT)0.295

Note. Measured values presented with MeantSD

Table 4. Correlation coefficients between asymmetric indices
(Al) & bilateral indices (BI)  (unit : Pearson r (p))

0°s Al - BI 60°/s Al - BI 120°/s Al - BI
Pearson r -517* =315 691 %%*
12 (.014) (.101) (.001)

Note. All data means Pearson’s correlation coefficient and significance, * p(1-
tailed)<.03, *** p(1-tailed)<.001
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20 46
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Figure 2. Scatter plot & trend line between asymmetric indices (Al) & bilateral indices (BI)
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