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Study on Development of Less Restraint System
for Estimating Blood Pressure in the Recumbent Position
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Abstract: Measuring blood pressure in sleeping is important to early detection and treatment of masked hypertension such as
nocturnal hypertension or early-morning hypertension. To equip sphygmomanometer is necessary to obtain blood pressure
but it gives subjects an oppressive or uncomfortable feeling, so it’s difficult to monitoring blood pressure in sleeping.
Therefore we attempted to develop less restraint monitoring system of blood pressure. Pulse wave, which is a waveform
represents changes of capacity of blood vessels caused by heartbeats, attracts attention as easily obtainable index. Pulse wave
velocity (PWV) which is obtained from pulse wave and electrocardiogram can well reflects a blood pressure, so we can
estimate the change of blood pressure from PWV. We developed less restraint PWV measuring system using
photoplethysmograph (PPG) and electrocardiogram, and evaluated the performance of these proposed instruments, and
experimented to derive relational expression of blood pressure and PWV.
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Fig. 2 Less restraint PWV measuring system.
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Fig. 3 Experimental procedure of Ex.3.
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Fig. 4 Situation of experiments.
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Table 1 Error rate of Cushion PPG (n=10).

Subject No. 1 2 3 4 5 6 7 8 9 10 Average
Dorsal ERpp; [%] 049 049 051 1.04 1.14 0.79 1.22 1.11 043  0.69 | 0.79+0.27
Lateral ERpp; [%] 091 0.69 037 074 0.88 2.61 0.74 1.01  0.65 0.36 | 0.90£0.37
Prone ERpp; [%] 085 233 276 096 217 244 3.6l 1.46  2.45 0.80 | 1.98+0.77

Table 2 Error rate of ECG with sheet electrodes (n=10).

SubjectNo. | 1 2 3 4 5 6 7 8 9 10 | Average

ERgpi, [%] | 0.049 0.051 0.118 0.045 0.053 0.101 0.081 0.070 0.227 0314 | 0.111£0.065

Voltage (V)
)

Voltage (V)
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