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Effects of sensory information distortion by muscle vibration on

continuous limb movement in aging and accuracy constraint
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[Purpose] The present study was to investigate to extent that effects of sensory information
distortion by muscle vibration on continuous limb movement in aging and accuracy constraint.
[Methods] Young adult group (n=11) and older adult group (n=11) were divided. All participant were
instructed to perform repetitive aiming movement to specified targets under three-accuracy constraints
(i.e, low, high, and mixed accuracy constraints) in the vibration and no-vibration conditions. Kinematic
data was collected by movement time and movement error frequence. [Results] The results showed
that compared with young adult, older adult increased movement time when accuracy constraint was
high under vibration condition. Older adult also was a high degree of movement errors than young
adults when accuracy constraint was high under vibration condition. [Conclusion] The muscle
vibration stimulation may influence considerably on the continuous limb movement probably due to

degeneration in sensory information processing by aging.
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Fig. 1. Experimental setup. Vibrator (left and center) and leap motion controller connected with computer (right).
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Fig. 2. Experimental tasks. low accuracy (top left), high accuracy (top right) and mixed accuracy (bottom center)
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Table 1. Experimental protocol

Accuracy constraint and Vibration conditions

Accuracy
constraint

@ High accuracy @ Mixed accuracy

@ Low accuracy

@ Block

@ Block @ Block

@ Block @ Block

@D Block

Block number

vibration vibration

vibration

Vibration stimulation

15 trial

15 trial

15 trial

15 trial

15trial

15 trial

Trial number
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Table 2. Mean and SD of MT across older and young adults by accuracy constraint and vibration conditions.

Low accuracy

High accuracy

Mixed accuracy

Condition no vibration vibration no vibration vibration no vibration vibration
M M M M M M
(SD) (SD) (SD) (SD) (SD) (SD)
Young 486.21 476.23 712.21 698.34 645.23 639.93
adults (111.21) (155.21) (135.12) (228.32) (199.12) (184.33)
Older 554.32 548.11 1123.34 1498.34 859.23 877.32
adults (260.21) (332.22) (459.98) (645.24) (433.98) (500.02)
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Fig. 3. Movement time on the accuracy constraint (Low,
High and Mixed) and muscle vibration (NV; no vibration;
VB, vibration)
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taes Age 229w A o B FEA
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w37l SFANAAE HATIVE AR, Al
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FetHA 2 T TAte ealE 28 dE 7He el W7l Aom yeyton olye Frbe AdelEel
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