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Study on Monitoring Orthostatic Pulse Rate Change for Screening as Elderly Rehabilitations
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Ryo ITOIGAWA, Yuka MAEDA, Koichi MIZUTANI and Naoto WAKATSUKI, University of Tsukuba

Abstract: Measuring orthostatic heart rate (HR) change has been used as one of the screening methods for elder
care or elderly rehabilitation, because it enables to evaluate autonomic nervous function. In this study, we developed
a forehead photoplethysmogram (PPG) measurement device that has five sets of green-light PPG sensors in order to
acquire orthostatic pulse rate (PR) change. In the experiment, 10 young healthy subjects were recruited to participate
and asked to wear the elderly person experience kit during experiment. Forehead PR, arms PR and HRs from ECG
were measured simultaneously, and two error rate (F Ry, ERg) were calculated to investigate the accuracy of each PR.
As a result, it was confirmed that PR measured in the center of forehead with low contact pressure had high accuracy

compared with PR from arms PPG.
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Fig.7 The estimated mean and + 2SE of FRy, and FRs by one-way ANOVA (n=10)

Table 1 The details of estimated mean and 2SE

ERy, 11 12 13 14 5 16 17 | each 2SE
Forehead R-8cm | 19.95 11.68 1540 7.83 9.60  8.15 11.83 11.77
Forehead R-4cm | 3.02  3.35  1.52 342 570 10.53 12.23 5.52
Forehead Center | 3.57 3.69 3.10 476  7.07 12.03 19.48 5.59
Forehead L-dem | 2.47  2.38  1.95 3.76  2.38  3.00 14.30 3.31
Forehead L-8cm | 3.51 294 250 2.07 470 11.08 14.26 4.86
Wrist L-Inside 2.08 391 353 203 3.8 276 4.15 3.78
Wrist L-Outside | 0.93 298 212 479 361 268 1.35 3.03
Wrist R-Inside 3.73 445  1.92 248 232 502 240 3.49
Wrist R-Outside | 4.48 563 3.74 7.34  6.38  7.38  3.90 5.14

ER, 11 12 13 14 5 16 17 | each 2SE
Forehead R-8cm | 17.13  15.52 22.02 10.46 11.69 14.52 13.40 9.71
Forehead R-4cm | 5.99 11.59 7.39 594  7.28 870 14.18 8.54
Forehead Center | 5.24  5.35 435 588 958 16.50 26.61 7.02
Forehead L-4cm 7.30 10.61 7.49 8.98 4.52 6.49 15.54 6.21
Forehead L-8cm | 6.19 551  9.26 2.89  7.32 26.70 14.70 10.71
Wrist L-Inside 15.96  20.26 27.46 1545 27.55 17.71 17.84 10.77
Wrist L-Outside | 22.48 20.10 11.99 14.34 15.08 12.68 10.74 7.24
Wrist R-Inside | 15.66 26.27 26.43 21.39 37.18 21.15 15.84 13.36
Wrist R-Outside | 15.22 14.00 14.31 13.44 12.32 16.07 10.47 4.97
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Table 2 The conditions of significant difference detected
by Tukey—Kramer method (p < 0.05)

L-8¢cm | L-4cm | Center | R-4cm | R-8cm

1117 1117 1117
12-17 12-17 12-17

ERy, 1317 | 1347 | 137 n.s n.s
14-17 14-17 14-17
15-17 1517

16-17

1117
12-17

ER, 14-16 n.s 13-17 n.s n.s
14-17
1517

Table 3 Significant difference between ER)}, and ERs by
paired t-test (two-sided, n=10)

1 2 3 14 15 16 7

Forehead R-8cm Hok

Forehead R-4cm | n.s. | n.s. | n.s. | n.s. *
Forehead Center

n.s. n.s. n.s. n.s. n.s.

n.s. n.s.

n.s. n.s. n.s. n.s. n.s. n.s.

Forehead L-4cm | n.s. * n.s. | n.s. * n.s. | n.s.
Forehead L-8cm n.s. | n.s. | n.s. | n.s. * n.s. | n.s.
Wrist L-Inside *ok n.s. ok Hk * Hx Hx
Wrist L-Outside *ok ** * n.s. * ** **
Wrist R-Inside ok * * *x *x * *x
* * *

Wrist R-Outside Hok ok ** | n.s.

(n.s.: No significant difference. *: p < 0.05, **: p < 0.01)
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