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Estimation of Systolic Blood Pressure using PTTL
RS B i Al - SR -
(Se-Kee Kil + Jang—Woo Kwan + Kwang-Sub Yoon * Sangmin Lee)
Abstract - The desirable method to diagnose abnormal blood pressure is to measure and manage blood pressure

continuously and regularly. However, the sphygmomanometers that are based on a cuff have faults in that they can not
measure the blood pressure continuously and they cause an unpleasant feeling. Therefore, it is essential to develop a new
measuring method that causes no pain and that can obtain blood pressure continuously without any unpleasant feeling.
Thus, we propose here a regression method to estimate the systolic blood pressure by using the PTTL(pulse transit time
on leg) with some body parameters which are chosen from the relational analysis with systolic blood pressure. The data
we use to make the regression model were obtained in triplicate from each of 50 males who were from 18 to 35 years.
And we made estimation experiments of blood pressure on 10 males who did not take part in the making the regression
model. According to the results, the proposed method showed a mean error of 400 mmHg and the standard variance was
245 mmHg. When we comparing the results of the proposed method with the rule of American National Standards
Institute of the Association of the Advancement of Medical Instruments (ANSI/AAMI), the results satisfied the rule of a
mean error less than 5 mmHg and a standard variance less than 8 mmHg. Therefore we were able to validate the

usefulness of the proposed method.
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Fig. 3 Scatter plot of blood pressure and time series

E 194 N& I8A%E 3BAAAY ¢ s0902RE  Ed
7 334 HE3 %- 15081 ¢] A¥RFE deranh g FAe A

39 449 P 2 Au4e MHBE 94

PTTS Z#AFE -025124% 251%9 4#A4S vede
U% %014 PTTLY d#AlFe -04672M4, 46.7% &
YEPUIATE 273 el M o wksk ol PTTEGE

=

o &

2E A% d@yel 2 Aoz =gt ST B
=

S

il T
ANA Segs Agsgon, B AAe A
A A, ?—_lrd% EH‘J 710]% %‘l%iﬂr-‘{:‘ FHAA T o5
iﬂ;{] T:ﬂ

=
PTTLO| 216% © =& Aghate] Awge tepisic ol AR A 24]3*494 JaaA st e ]

2 8 MA mz2folefs2tel HoEN Zo)

[~

Table 2 Relational analysis result of blood pressure and body parameters

BP Age  Height Weight Arm Leg DL  Fat ii:; lztg-
A S (r) BP 1.000  -241 261 483 276 344 273 149 -014 180
TogE BP . .000 .000 000 000 000 .000  .009 411 002
N BP 150 150 150 150 150 150 150 150 150 150
E 3 mao|e Aol alpies o)
Table 3 Relational analysis result of each body parameters
Weight Leg Arm DL Height Age Fat_Leg Fat Fat_Arm
Weight 1 407 343 310 408 _214 " 682 495
Leg 407 - 65 902 _560 -226 -167 -303
Arm 343 777 -365 -129 _116 -220
DL 310 678 _502 216 -145 -256
Height 408 1 _563 -189 172 _279
Age 214 -560 365 -502 -563 1 094 195 304
Fat_Leg 623 -226 2129 -216 -189 094 1
Fat 682 _167 ~116 _145 _172 195 842
Fat_Arm 495 -303 -.220 _.256 _279 304 769
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Table 4 Descriptive statistics of PTTL regression model

T RERA N
BP 120.233 8.421 150
PTTL 0.435 0.030 150
Weight 70.520 9.470 150
Height 175.090 2.711 150
Age 24.480 3.136 150
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Table 5 Regression model coefficients for blood pressure
estimation using PTTL

37 AR A t U .
ks A RELA gg
(44)  139.052 17914  7.762 .000 60.249
PTTL 202909 17539 -11.569 .000  133.841
PTTL Weight 379 061 6192 .000 38341
Height 382 104 3.662 .000 13.410
Age -.991 181 5486 000 30.096

MoteEl PTTL &l#z2d 4 :

Y= 139.052 — 202.909 X PTTL + 0.382 X Weight

+ 0.379 % Height — 0.991 X Age (6)
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Table 6 Appraisal of validation of PTTL regression model
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Table 7 Analysis of variance of PTTL regression model
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Table 9 Estimation result of systolic blood pressure

ygdA ¢ PTTL A A} FA 3k oA H¥z £H  PTTL AAEyY F=AHG ot
1 0.457 118.5 116.504 1.996 1 0.414 122.0 124.402 2.402

1 2 0.452 115.0 117.478 2.478 6 2 0.432 120.5 120.810 0.310

3 0.442 114.0 119.568 5.568 3 0.421 1205 122.981 2.481

1 0.492 118.0 111.006 6.994 1 0.428 119.0 109.502 0.498

2 2 0.502 113.0 108.977 4.023 7 2 0.422 115.0 110.780 4220

3 0.511 110.5 107.171 3.329 3 0.428 1125 109.522 2978

1 0.448 118.0 111.998 6.002 1 0.413 1315 128.497 3.003

3 2 0.449 119.0 111.694 7.306 3 2 0.435 127.5 124.216 3.284

3 0.454 118.0 110.822 7.179 3 0.468 120.0 117.337 2.663

1 0.417 115.0 117.040 2.040 1 0.441 118.5 117.128 1.372

4 2 0.451 110.0 110.141 0.141 9 2 0.448 121.0 115.870 5.130

3 0.451 109.0 110.202 1.202 3 0.441 122.0 117.149 4.851

1 0.509 114.0 111.764 2.237 ] 0.455 118.5 109.880 8.620

5 2 0.517 1145 110.120 4.380 10 2 0.435 117.0 114.060 2.940

3 0.517 1135 110.100 3.400 3 0.455 118.0 109.900 8.100

= 10 =7 gt =8 A" &3 v
Table 10 Comparison of systolic blood pressure estimation results
k- M A 2 2pu g ARE QA o LA EFEHA}

ANSI/AAMI(F &= - - = 5.00 mmHg 8.00 mmHg
PTT(7|&E%E) Weight - Age 5.13 mmHg 4,26 mmHg
PTT(A &) Weight Height Age 13.73 mmHg 455 mmHg
PTTL(AHYH) Weight Height Age 4.00 mmHg 2.45 mmHg
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