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Gender Differences in the Sensitivity and Displeasure
Caused by the Vibration Stimuli Applied to the
Forearm in Upper Limb Amputees
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ABSTRACT

Objective: The aim of this study is to investigate the gender-differences in vibrotactile responses(sensitivity and displeasure)
of residual forearm simulated by vibration stimulation in upper limb(trans-radial) amputees. Background: Several studies
have reported that vibration stimulation using the haptic vibrator is one the most effective methods for delivering sensation
to an amputees. However, few studies have reported the perception to haptic vibratory stimulus, particularly sensitivity and
displeasure. Method: We set up a custom-made vibration stimulation system that included 6 actuators(3 medial parts and 3
lateral parts) and a graphical user interface(GUI)-based acquisition system to investigate changes in residual somatosensory
sensibility and displeasure in the forearm of upper limb(trans-radial) amputees. Vibration actuators were attached at the
25%-point on the proximal forearm. Stimulation with 32Hz, 64Hz, or 149Hz of frequency was used for the sensitivity tests
and with 32~257Hz of frequency was used for the discomfort experiments. The subjective responses were evaluated on a
10 point scale. Results: The results showed that vibrotactile sensory perception in male amputees were higher than that in
female amputees. In male amputees, the response at lateral area of forearm was the most sensitive than medial area; but,
female amputees showed similar sensitive areas. Subjects did not experience any discomfort during vibrotactile stimuli.
Conclusion: Vibrotactile response in the amputees was dependent on gender as well as area stimulated by vibration.
Application: The results might contribute to develop the vibrotactile feedback system for the amputees.
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Figure 1. Experimental position(left) and attached area of
vibrotactile motor(right)
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Figure 2. Changes in vibrotactile sensory perception(sensitivity)
due to increased Hz (A). Comparison of change in vibrotactile
sensory perception by frequency between genders (B). Bars
represent mean value and error bars represent standard
deviation. *p<.05, ***p<.001
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Table 1. Comparison of gender-differences in vibrotactile sensory perception among stimulation sites, Mean £ SD
Frequency Group Channel 1 Channel 2 Channel 3 Channel 4 Channel 5 Channel 6
Female 1.8+0.6 1.6%0.7 1.6+0.5 1.6£0.5 1.6£0.7 1.6+0.5
32Hz Male 23109 1.7£0.7 1.910.6 1.6£0.7 1.8£0.9 1.4£0.5
p value 205 707 240 551 967 .661
Female 32%£1.6 2.7+0.9 3.1%1.6 2.4%0.8 2.6%+0.8 2.6%+0.8
64Hz Male 47+1.1 39+15 43%+09 3.1£1.3 33x14 34%£13
p value 018" .049° 016 223 223 .166
Female 64x1.7 6.4x1.7 64x£1.8 63123 5.81£2.0 5.8£1.9
149Hz Male 9.0+0.8 8.5t1.3 84%£1.5 7.5%2.5 7.612.4 7.0£2.0
p value .005™ .048" 044" 236 072 237
*p<.05, **¥p<.01
2). 2 A e A delE 32Hz (2= _2_'388) ’ A BChannel 1 BChannel 2 OChannel 3
64Hz(Z= —2.850), 149Hz(Z= —2.527) B5F 8|5°] Y| OChannel 4 BChannel 5 SChannel 6

S B A4Sl 6 wgsl AAsckp < .05).
W o AR Pl B Aol oiste] uf - 9%

v =5k AAEITHp > .05).

Table 2. Comparison of vbrotaction sensory perception between
medical(wrist flexor) and lateral area(wrist extensor) of

forearm in each gender, Mean & SD

Frequency | Gender | Medial area | Lateral area | p value
Female 1.6£0.5 1.7+0.5 .655

32Hz "
Male 1.6+0.4 2.0+04 .017
Female 2.5£0.7 3.0£1.3 .085

64Hz -
Male 33£1.0 43%1.1 .004
Female 6.0£2.0 6.4x1.7 132

149Hz .
Male 74%2.6 8.612.1 012

*p<.05, **p<.01
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Figure 3. Comparison of vibrotactile sensory perception between
stimulation sites in each gender(A, Male amputees; B, Female
amputees). Bars represent mean value and error bars represent

standard deviation. ***p<.001
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3.3 Displeasure of vibration stimuli
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