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Study on Estimation of PWV during standing using photoplethysmographic sensor
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Abstract: Measuring pulse wave velocity (PWV) is used as one of the indices of arteriosclerosis. If it can be measured
continuously, illness can be found and diagnosed in an early stage. The measurement in a standing position would help to
realize measurement of PWV continuously. Pulse transit time (PTT) is changed by position change and we focused on PTT
and pulse arrival time (PAT) which is time from R-wave to pulse wave. For ten subjects, we measured pulse wave and
electrocardiogram (ECQG) for 20 second after 5 minute in a dorsal position and a standing position. In order to detect the
differences from two positions, we calculated PAT of finger and toe and compared them. As the results, there was a
significant difference in PAT of toe between two positions but a similar tendency was not shown in PAT of fnger. We
performed a regression analysis to approximate finger PAT of a standing position to that of a dorsal position. As the result,
R? of the regression line was 0.798 and it was significant. These results suggested that PWV in a dorsal position could

estimate from PAT of finger in a standing position.
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Fig.2 Pulse Transit Time and Pulse Arrival Time
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Fig.3 Pulse sensor (SEN-11574, sparkfun)

Fig.4 Situation of experiment on dorsal position
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Table.1 The results of certain subject
PATineer [5] PAT. [s]
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1 Bl H 0.2984 0.3026 0.3758 0.4370
2 [B1H 0.2988 0.3040 0.3725 0.4647
3[EH 0.3013 0.3087 0.3729 0.4467
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Fig.5 The Average PAT; and PAT, on standing position
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Fig.6 The Average PAT; and PAT, on dorsal position
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Fig.8 Regression lines from PAT,,.- 0n standing
and PATpeer on dorsal

Table.2 The error rates of twice and third times
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