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(An estimating method for systolic blood pressure by using pulse
transit time and physical characteristic parameters)
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Abstract

In this paper, we proposed noninvasive and continous measurement of blood pressure using pulse transit time(PTT) and
physical characteristic parameters and verified its clinical effectiveness. PTT can be obtained by electrocardiogram and
phtoplethysmogram. There are many researches for estimating blood pressure using PTT which can be used for individual.
However, it is not enough for extracting general regression equation which can estimate blood pressure for unspecified
people. In this study, we suggested the regression equatin using PTT and physical characteristic parameters related to
blood pressure and did measure blood pressure of many people. we compared the performance between two methods. As
the results, we knew that the regressin model using PTT combined with physical characteristic parameters can estimate
blood pressure more acurately and is closer to American National Standards Institute of the Association of the
Advancement of Medical Instrument(ANSI/AAMI).
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Fig. 1. Pulse transit time from ECG and PPG.
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Fig. 2. Concept of Experimental Setup
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Table 1. Subjects’ SBP and PTT data distribution.
Mean SD
SBP [mmHg] 113.371 3024
PTT {ms] 214771 18664
ECG =1 | |PPG =3 BP =3
PTT A&t
L
!
BIHA P
38 3 YIEHEAIZLE 0|88 3 EY 1
Fig. 3. Procedure of regression analysis with PTT.
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Table 2. The partial regression coefficient analysis of
-PTT.
t F-value Sig.
PTT -2.325 5.406 0.022
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Table 3. The R square, adjusted R sqguare, ANOVA
analysis of the regression equation, using PTT.
R Adjusted R® | ANOVA Sig.
Model 0.038 0.031 0.022
E 4 mZEXe MM £ mejole dolsel g2

Table 4. Subjects’ data distrubution of physical
characteristic parameters.
Mean SD

Weight [kg] 75.1057 11.8621

Mass of body fatlkg] 17.4626 6.5500

Percent of body fat[%] 22.2046 5.449%

Arm circumference [cm] 2715057 25727

Arm léngth [cm] 76.1314 2.6743

Height [cm] 1755343 5.0201
SBP = 131.297 —83.462PTT 1)
F 3 FAA Dl @ model summary<}
ANOVA #4& Jepiiieh. 7193 &(R)E 0038, A

=249 719 &(adjusted RS 0.031, ANOVA Sig.=
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Table 5. The correlation analysis of each physical characteristic parameters.

. Mass of body|Percent of body Arm ) .
Weight . Arm length Height PTT
fat fat circumference
Weight 1 0.955 0813 0.879 0254 0.280 0.110
Mass of body fat] 0955 1 0.903 0.832 0.247 0.263 0.094
Percent of body
ot 0.813 0.903 1 0.707 0.100 0.120 -0.220
dl
| Am 0.879 0.832 0.707 1 0.104 0.030 0133
circumference
Arm length 0.254 0.247 0.100 0.104 1 0741 0.265
Height : 0.280 0.263 0.120 0.030 0.741 1 0.278
PTT 0.110 0.094 -0.220 0.133 0.265 0278 1
E 6 Z MA £z mleiojeizte] HE|HAH $9| tik x 7. ®mEE MA %é’ ol2lofe{Zte] H3| A 5
Table 6. The tfest vaue of partial regression coefficient M SAEH 24
of each physical characteristic parameters. Table 7. The partial regression coefficient and tolerance
analysis of valid physical characteristic parameters.
t
Weight 1.136 t Sig. Tolerance
Mass of body fat 0506 PTT -3518 0.001 0928
Percent of body fat -0.597
Weight 4915 .000 0933
Arm circulation 0.763 ce o 0
Arm length 1239 Arm length 1.821 0071 0.879
Height 0.382
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The R square, adjusted R square, ANOVA
analysis of the regression equation, using PTT
and valid physical characteristic parameters.

Table 8.

R? Adjusted R* | ANOVA Sig.

Model 0.228 0.221 0.000

T 8 # 4(2)¢] HE 349 model summary2}t
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AME 2 P-: PTTRI SBP2| Correlation Sig., P+
T AE 13 A 2o WA EE T-HEQ Sig.
Table 9. The comparison between the result of the
experiment 1 and the result of the experiment
2, A experiment 1, B: experiment 2, P« the
sig. between SBP and PTT, P+ the sig. of
Paired T-test between the experiment 1 and
the experiment 2.
M SD
ea'rl Pt Pt*
[mmHg] | [mmHg]
A 7637 5603 P<0.05
P<0.05
B 5.813 4164 P<0.05
Difference 1.824 1439
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