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* Every year, more than 20,000 American workers cell W' The handle moved up at a The reaction time significantly reduced with
get inj_ured by falls from ladders [1].. = - " random time. The subjects stimulation (p_:0.026, 09+£3 ms vs. 9_513 ms,

* The direct compensation and medical costs I~ * were instructed to stop the pooled for 4 S|tes_). The Iocatlo_n an_d Interaction
assoclated with these falls are $5.3 billion/year [2]. Latch handle as soon as they between stimulation and location did not

» Cutaneous sensation at the hand (increased B noticed perturbation. significantly affect the reaction time (p>.05). The
pressure on the hand) was the earliest cue Weight pairwise comparison showed that the reaction
available for people to detect handle perturbation (20% of time significantly decreased with the fingertip
during simulated ladder fall (as opposed to ma’;’;‘l”m stimulation (p=0.018, 99+3 ms vs. 91+3 ms).
proprioception) [3]. strength)

» Cutaneous sensation can be improved by applying

vibrotactile stimulation (Fig 1) [4].
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OBJECTIVE . The device (Fig 3) applied e
» To determine If vibrotactile stimulation can shorten subthreshold random noise — S \ ~ N\
a person’s response time to handle perturbation (<500 Hz) vibrotactile stimulation = 122 _ | - I
at 50% of the sensory threshold. i 3 viprotactile device = 00 _
(C-3 Tactor, Engineering = g5
Test Conditions: Acoustics, Inc., Casselberry, FL). § 20
» Location: The device was attached at 4 different skin “ g5 | |
locations. Fingertip  Thenar Volar Dorsal
area forearm forearm
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Al . d stimulat dit 43 Fig 4 The reaction time to handle perturbation.
ocation and stimulation conditions were repeate Vibrotactile stimulation enhanced the reaction time

Undetectable weak signal times In a random order. regardless of the stimulation location.

Sensory threshold || Noise-added signal can be detected

Fig 1. Weak signal may not be detectable (left). If subthreshold M€asure: | |
random noise is added to the signal, the noise-added signal * Response times of the following 8 muscles using surface CONCL USION

may be detectable (right), increasing tactile acuity. EMG [5] The application of vibrotactile stimulation
);"\ | enhanced persons’ reaction time to handle

perturbation.

METHOD o o o .
Subi O | > | * Enhanced reaction time using vibrotactile
ulglﬁg:]f e ealthy young adults stimulation may help reduce falls from
) ] ladders.
* 15 males and 4 females, age = 25 6 years |
 The nondominant hand was tested since people Y, I 4 w | [ T A
usually use the dominant hand to perform works Flexor Flexor Extensor Biceps  Triceps Anterior | atissimus ¢h?slflvlgflz\\f\v/a|;§5p(s51\élcllz$/1llllOSH UIC ERC T42
: : : : Digitorum Carpi Digitorum Brachii Brachii Deltoid (Top) Dorsi
while hOIdmg 'ung with the nondominant hand. Superficialis  Ulnaris ~ Communis Pectoralis OHO008672
Major (Bottom)
Procedure: Data Analysis: REFERENCES

* To simulate a ladder fall, a sudden upward load
was applied at a random time to a handle that

, . 1. Christensen, T., Cooper, N., 67(11), 39-41., 2005
* AmOng 8 muscles response times, the fastest response 2. LibertyMutual, Workplace Safety Index. Liberty Mutual

hiect iaht . — 0 time determined the reaction time. Research Institute for Safety, 2010
subject was lightly grasping (Fig 2). - Repeated measures ANOVA was used to determine the ~ 3- Motawar, B., etal.., ASB 2010
* Subjects were Instructed to stop the handle from 4. Collins, J., et al., 3 Neurophysiol, 76(1), 642-645, 1996

effects of stimulation and location on the reaction time. 5. Richardson, M., Muslce atlas of the extremities. Seattle.

moving up when they detected the perturbation. Bare bones hooks. 199-



