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ABSTRACT

Hand grip strength has been utilized as an indicator to evaluate the motor ability of hands, responsible for performing multiple
body functions. It is however difficult to evaluate other factors (other than hand muscular strength) utilizing the hand grip strength
only. The purpose of this study was analyzed the motor ability of hands using EMG and the hand grip strength, simultaneously
in order to evaluate concentration, muscular strength reaction time, instantaneous muscular strength change, and agility in response
to visual reaction. In results, the average time (and their standard deviations) of muscular strength reaction EMG signal and hand
grip strength was found to be 209.6+56.2 ms and 354.3+54.6 ms, respectively. In addition, the onset time which represents accel-
eration time to reach 90% of maximum hand grip strength, was 382.9 + 129.9 ms. Results in visual reaction (on) indicate the dif-
ferences in muscular strength agility and concentration of participants in regards to visual reaction.
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Figure 2. Attachment location of EMG electrodes
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Figure 3. Representative EMG signal result
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Figure 4. Digital hand grip and a receiver
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Figure 5. The software for hand grip strength measurement in
response to visual reaction
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Figure 6. Change in EMG signal and hand grip strength
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Table 1. Occurrence time and EMG signal of hand grip strength

in response to visual reaction (unit: ms)
. Visual Reaction (on) Visual Reaction (off)
Subject - -
EMG  Grip strength EMG  Grip strength
A 156 334 117 330
B 169 291 138 238
C 291 443 247 484
D 229 320 115 287
E 289 431 162 243
F 183 317 128 248
G 150 344 144 293
Mean 209.6 3543 144.7 301.9
SD 56.2 54.6 31.9 80.3
P 0.00003 0.00043

Table 2. Onset and offset time of hand grip strength (unit: ms)

Subject Onset time Offset time
A 300 510
B 570 480
C 540 600
D 180 450
E 440 590
F 310 670
G 340 600

Mean 382.9 557.1
SD 129.9 72.8
p 0.002
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Table 3. Endurance for hand grip strength

Subject 90% of Max grip Averaged Endurance
strength (kg)  Endurance (kg) SD
A 23 23.16 0.88
B 18 17.73 0.7
C 15 14.50 0.89
D 17 17.70 1.95
E 31 30.26 1.24
F 26 26.16 0.71
G 30 29.83 1.39
Mean 229 22.8 1.1
SD 5.9 5.8 0.4
P 0.062
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