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Study on method of measuring pulse wave velocity for monitoring blood pressure during sleeping
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Abstract: Measuring blood pressure during sleeping is important to early detection and treatment of masked hypertension.
To equip sphygmomanometer is necessary to obtain blood pressure, but it gives subjects an oppressive feeling, especially
during sleeping (ABPM), and it’s difficult to find a sudden elevation of blood pressure by sphygmomanometer. Therefore, it
is imperative to develop continuous blood pressure monitor without pressurization by a cuff. We attempted to develop less
restraint measuring device of PWV (Cushion PPG), and evaluated waveform obtained from Cushion PPG and correlation
between PWV measured by Cushion PPG and blood pressure measured by sphygmomanometer in experiments. As a result
of experiments, it was found that Cushion PPG could measure pulse rates in about 3% of error to that of electrocardiogram,
and there was a correlation between PWV and blood pressure. From these results, it was suggested that we could monitor
continuous blood pressure change by proposed device.
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Fig. 2 Proposed PWV measuring system.
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Fig. 3 Cross-section view of cushion plethysmograph.
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Fig. 4 Experimental procedure of Ex.2.

Fig. 5 Situation of experiments.
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Table 1 Error rate of peak of Cushion PPG (n=10).
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Subject No. 1 2 3 4 5 6 7 8 9 10 Average
Neck PPG ER [%] [3.72 4.97 4.73 351 261 358 0.89 1.74 0.68 2.18 | 2.86 + 1.41
Ankle PPG ER [%][0.70 1.92 4.25 3.23 2.67 3.82 0.67 0.62 0.71 0.82 | 1.94 +1.37
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Fig. 6 Typical example of Waveform in Ex.1.
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Fig. 7 Detecting rising edge by
“Second order differential method”.
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Fig. 8 Identification of rising edge by “Bottom method” and
“Second order differential method”.
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Fig. 9 Error rate of interval of rigging edge identified by
“Bottom method” and “Second order differential method”.
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Fig. 10 Typical example of transition graph of
PWYV and blood pressure.
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Fig. 11 Cross-correlation of blood pressure and PWV.
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