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The average life expectancy of modern people is rapidly increasing due to the development of medicine. The shoulder thermotherapy
device (STD) used as a home medical device is studied for the purpose of relieving muscle pain in the upper part of the human body.
The peripheral blood flow velocity (PBFV) could be measured from the two waveforms obtained by simultaneously measuring the
pulse waves obtained by using a Hall element clip-type pulsimeter in the radial artery of the wrist and a photo-plethysmography (PPG)
in the finger. Two women in their 20s with normal blood pressure used the STD by twice per a week for 13 weeks and compared
before, middle, and after treatment, the PBFV improved by 12% to 17%.
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Fig. 1. (Color online) (a) Wearing oscillometric electric pressure meter to measure SBP and DBP. (b) Subject feature wearing one shoulder
thermotherapy device (STD) (Model CDM-300) for heat treatment at 60 °C during 15 min.



238 oPhe AR fufol B whEA] EhA) AAFHAY19) PPGRE SHF BRIREE B AT — ek FeAA -

clip-type

\__ 2125/ 82:
92

PPG waveform

- ‘“\/\/\\/\/\/\/W 095,

Fig. 2. (Color online) (a) Actual feature of using clip-type pulsimeter (CP) and photo-plethysmography (PPG) to measure oxygen saturation
(SpO»), pulse rate (PR), and peripheral blood flow velocity (PBFV) or spatial pulse wave velocity (SPWV), respectively. (b) Display panel for two
waveforms with radial artery pulse (blue) and PPG (sky) and several digital values of SpO, (sky), SBP (white), DBP (white), PR (blue), and PBFV
(or SPWV) (yellow). Here, L and t are hand length and time difference of two maximum peaks between radial artery pulse and PPG pulse.
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Fig. 3. Flowchart of the experimental process of measuring major bioinformation variables using a STD, thermometer, oscillometric electric

pressure meter, and clip-type pulsimeter, and PPG.
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Fig. 4. (Color online) Radial artery pulse waveform and PPG
waveform obtained from the simultaneous measurement of three
status (before, middle, and after) by the clip-type pulsimeter and PPG
mounted on the wrist and fingertip of the left hand for the subject-1
(a) and subject-2 (b), respectively. Here, Az are the time interval
measured from the peaks of two pulse waveforms and the time
interval between two systolic peaks in ith radial artery pulse wave,
respectively.
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Fig. 5. (Color online) PBFV versus measurement number of 27 for two young females. Subject-1: (a) before, (b) middle, and (c) after, Subject-2:
(d) before, (e) middle, and (f) after for the thermal treatment during 15 min by using the shoulder thermotherapy device (STD). Here short dash

line is result of linear regression analysis for each data.
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Fig. 6. (Color online) The mean values with standard deviation for the (a) and (d) SBP, (b) and (e) DBP, and (c¢) and (f) PBFV for two young
females of subject-1 and subject-2 before and after thermal treatment during 15 min by using the shoulder thermotherapy device (STD).
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