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BACKGROUND

ELECTRICAL STIMULATION (ES)

Grasping at lllusions: Stimulating the skin to make you think your fingers are moving
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RESULTS

Sensory feedback from receptors in the muscles, skin, and joinis provides
crucial information abowt kmb movement. This *movement sense”, atao
known a5 kKinesthesia, 5 believed to be primanly informed by muscle
receptors {Le., musce spindles). When we move. thesa muscie spindles
discharge as the muscles lengthen. Thus, most kinesthetic research has
focused on them. Recepiors in the skin (l.e., cutansous receptms) also
discharge whan we move, affhowgh their rode in kinesthesia remains less
clearn, Therefore, this project sims to investigate the role of cutanesous
recapiors in kinesthesla by expéonng the effect of electrical stimutation on
percanved movements.
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HYPOTHESES:

1) Electrical stimulation of axons from
cutemeous receptors will induce
percefved finger flexion

2) increasing both the frequency &
intensity together will producs the
lergest ilusory movements, compared
1o increasing frequency or intensity
long.
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= [ES was delivered in 3 pattems (Frequency, Intensty, Combined) and a8 "Sham” tnal

= Frequency or Intensity Increased then decreased sinusaidally over § seconds (Figure 3)
= 5 oycles of simulation per tnal, each trizl was presented 3 imes in & random order

= “Sham” tna! was Included to verify partcipants’ perception of movement due to ES

1. Fraquency: cycled between 55-260 Hz; intensity at percaptual threshold (FT)
fromannd, han decrvaed, o mimic chenges in discharge fregusncy of receplors during Angar sioveermnis)

2. Intensity: 1-2x perceptual threshol
putzes); frequency constant at 55 Hz

d |e.g.. when the parbcipant first felt the simuiation

Crnmaned, Tien S maaed 1o mimle chisgai Ik the aumibar of receplem scilvaled durlng Tingal Maveserisl
3. Combined: both frequency & intensity increase and decrease together
4. “Sham": frequency held at 55 Hz; miensity held at PT
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Het Movement of the Index Finger for Individual Particlpants (n=18)
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Preliminary Findings

= 10M8 (58%) of paricipant percehved fexion of the Index finger,

Figurs 4. Singk s partoinont datn. Posiive NUMSSS Mo msant e, gl rambirs

= 1618 {89°%) of participants percelved movemant in at least one mal,
= 1318 (7T2%) of participants perceived movemsant in the index finger.

* Parmcipants (n=18) seated with hands redawed over a stable surface

= \iew of the nght hand blocked by & cardboard dhvider

= Elecirical stmulation spplied to the right, “test” hand to stimulate sxons from
cutaneous recapiors and mimic their discharge duning movement

«  [f they percaived movemeant in thelr nght hand, they were instructed to
mimic the mowemsant with the left, *metching” hand

= Permelved (Mliusory”™) movements were quantified using mozon captune
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Absolute Movement of the Index
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RESULTS
Finggr & Frequency = Combrad
= Intersiy & Sham

Absolute Movement of the Joint
v& Stimulation Pattearn
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CONCLUSIONS/LIMITATIONS

1. When electnical shmulation was spphed to the skin of the hand, alimost
9% of participants thought their fingers were moving, when they were not.

The skin plays a rola in the parcoption of finger movements (kinestheska)

2, The size of the lusony movemsents was not different when increasing

stimulation intensity, frequency, or increasing both together.

Te produce Hiusions of movement, changing stimudation Intensity and frequency

are oqually effecthva.

3. This work adds o our understa mding 4 how humans percetve movenmssnt

and has applications for prosthetics. renabifation, and wriual “E'E|I|.'5'

En onfy ~50% of pardcipants were movements in the predicted dirsction.
Difficult to aEsess how accurately pamicpants “matched” movements.
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