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ABSTRACT

This study aimed to investigate the effect of explosive-type strength training of
plantar flexors on muscle strength and postural stability. Participants were 22 healthy
older adults divided into two groups: the training group (n = 12) and the control
group (n =10). Participants in the training group underwent explosive-type strength
training for 4 weeks (2 days per week). Training consisted of 3 sets of 10 repetitions
of explosive plantar flexion lasting less than 1 s. In the pre- and post-training phases
(PRE and POST, respectively), we measured plantar flexor muscle thickness using
ultrasonography. We also measured the maximum voluntary torque (MVT) during
maximum voluntary isometric plantar flexion and rate of torque development (RTD)
during explosive isometric plantar flexion lasting less than 1 s; the duration of single-
leg standing; and the Center of Pressure (CoP) sway during single-leg standing. In the
training group, MVT and RTD in POST significantly increased compared with those
in PRE (p < 0.05). However, plantar flexor muscle thickness did not change. The
duration of single-leg standing in POST was significantly longer compared with that

in PRE (p < 0.05). In addition, the area of CoP sway during single-leg standing was
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significantly decreased in POST (p < 0.05). These findings suggest that explosive-type

strength training increases MVT and RTD, which may contribute to improvement of

postural stability.
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# 1 Absolute torque during explosive or maximal voluntary contraction
Training group Control group
Pre Post Pre Post
Mean SD Mean SD Mean SD Mean SD
MVT (Nm) 49.5 23.3 66.0 * 279 62.5 224 69.2 26.6
Torque at 50 ms (Nm) 5.0 2.3 5.0 2.1 4.3 24 3.3 16
Torque at 100 ms (Nm) 114 5.5 159 76 14.0 109 12.3 5.4
Torque at 150 ms (Nm) 19.2 3.3 29.3 * 135 25.2 18.3 24.9 12.6
Torque at 200 ms (Nm) 26.6 12.3 39.9 * 16.6 33.0 19.2 33.8 152
MRTD (Nm/s) 203.8 109.1 303.5 * 133.0 2874 180.8 293.5 186.3

Pre- to posttraining differences: *P<0.05
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% 2 Root mean square of agonist SEMG signal and electromechanical delay during explosive isometric contraction

Training group

Control group

Pre Post Pre Post
Mean SD Mean SD Mean SD Mean SD
EMGq - 50 (%) 58.2 22.8 58.6 27.3 56.3 219 53.0 244
EMGs - 100 (%) 92.2 34.8 103.5 27.3 97.2 38.1 934 51.6
EMG - 150 (%) 97.8 38.2 107.1 29.8 106.2 50.3 109.1 45.0
EMGi50 - 200 (%) 103.6 35.7 110.7 16.2 109.0 37.6 107.0 52.6
EMD (ms) 62 26 49 22 57 19 66 21

%< 3 Duration and CoP sway characteristics of single-leg standing

Training group

Control group

Pre Post Pre Post

Mean SD Mean SD Mean SD Mean SD
Duration of single-leg standing (s) 64 47 80 * 45 58 45 64 52
Total locus length of CoP sway (mm) 432 199 412 125 361 139 374 91
Mean velocity of CoP sway (mm/s) 22 10 21 6 18 7 19 5
Total area of CoP sway (mm?) 454 138 392 * 117 354 147 394 107
Rectangular area of CoP sway (mm?) 822 236 641 * 196 588 227 608 140
Pre- to posttraining differences: *P<(0.05
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