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We conducted the research focused on “pain and sound” and performed the basic
data to reflect the painful situation to create a device that can grasp the pain in the
"sound". Firstly we tried to use many kinds of monitoring systems and we found out
that “Perfusion Index", which can be analyzed using pulse oximeter and reflect the
autonomic response analyzed by peripheral perfusion change, was the most sensitive
indicator. Then, we performed the experimental heat pain study with comfortable and
unpleasant sounds, and analyzed the subjective pain intensity and perfusion index. It
was revealed that perfusion index was a more sensitive indicator for younger people
than for older people. Moreover, uncomfortable sound effect was almost the same,
but the sound effect which we predicted it comfortable for everybody has an individual
differences. The average subjective pain intensity was higher in patients with chronic
pain compared to healthy subjects. Patients with chronic pain tended not to be
influenced their pain intensity by any sounds.
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Figure 1: Spectrogram of the stimulus transition from painful sound to relaxing sound: a 2 s

fade out/fade in ensures smooth transition between stimulus types.
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Healthy | Patients
Mean +SD | Mean +SD | P-value
(95%Cl) (95%CI) | (Hvs P)

Age 73.4+6.19 |72.317.73
(71.3-75.6) | (69.3-75.4)
Sex /M | 19/16 11/16

5.07+2.49 |3.57+1.69
(3.80-6.33) | (2.57-4.56)
post | 4.41+2.08 |3.18+1.58
(3.45-5.37) | (2.34-4.03)
66.5+9.96 |74.8+13.3
(61.4-71.5) | (67.0-82.7)

post | 67.0+10.6 | 75.3+13.2
(61.6-72.3) | (67.6-83.1)
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Elderly Young
Mean £SD | Mean £ 5D | P-value
{95%C1) (95%Cl) | (HvsP)
Age 73.4+6.19 32.0+£9.49
(71.2-75.6) | (28.9-35.0) | P<0.0001
Sex F/M 19/16 16/24
Pl pre 5.07+2.49 3.81+2.11 P<0.05
(3.80-6.33) | (2.90-4.71)
post | 4.41+2.08 1.98+1.17 P<0.0001
(3.45-5.37) | (1.18-2.78)
PR | pre 66.5+9.96 73.2+£10.5 P<0.01
(61.4-71.5) | (68.3-78.2)
post | 67.0x£10.6 74.4+12 .4 P<0.01
(61.6-72.3) | (68.5-80.2)
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Patients with chronic pain Healthy
volunteers
Age (Mean £5D) |67.7£103 57.8219.9
Sex (F/M) 9/9 15/17

Causes of
neuropathic pain

6 postherpetic neuralgia

6 lumbar canal stenosis

3 spinal cord injury

1 complex regional pain syndrome
1 post-surgical pelvic pain

1 trigeminal neuralgia
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