Journal of the Korea Industrial Information Systems Research Vol. 19 No.5, Oct. 2014
http://dx.doi.org/10.9723/jksiis.2014.19.5.025

A Al e ARSI R i sjel

- = B
Heh 54 24
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Characteristics of Blood Pressure according to Posture)

=L1) A2)
=3 2o

(Young Chang Cho and Min Soo Kim)

2 o AAAY) Az A A A Sl slo} WALl Mg AA B o
A3 ARl S5stel Al A¥e] WakE Wrhey] 9le) del AgE g Wt ¥
Aol Aol e AALAD s Askatolo] dlel AFsHon, 9 APAT qPer
BAAY Pus ZAN2NL B AF D deoluz] AN 24 490 Siude B
@ 2OAE el A Al gE Wk ol musts 49e AL ARz
= Y% T340 kHz, 10 kHz, 20 kHz, 50 kHz, 70 kHz, 100 kHz)ol A 423 S4 AT A
dA, A A, e A, T A mom 2o Wust A% forse] wals Q)
d Skt Aoz et S, e Aol ATe 50 kil e 4qelAel A
St Bt 1649% HFom, F8 Al Aol eoe st 5 KH wel 9o A B

_>|~1_,

/‘ﬂoﬂ Hjg] A ZpAe A9l Ht 2 31X%](125.14+12.30)
debdth B AT AALEs 2 gk Afolof

26.05% l—'3—9}‘3} Hete] Agoll= o
J %
19 5o A7 481 F A Ao AR,

92 Hi HAA(7557£10.31) gt
7 Ave 34 29, nE Hw, H

N
o l>

QAFA + AN AW A, ThE Fog, A ANDs, wPEd, A AR

Abstract Bioelectrical Impednace Analysis(BIA) is a widely used method for estimating
body composition changes which is a non-invasive, inexpensive, safety and reproductive
method. We studied the bioimpedance change and the distinction of blood pressure
according to body posture and conducted three kinds of experiments: the real-time
bioimpedance measurement, the simulation using equivalent circuit model and the blood
pressure measurement. Bioimpedance is measured during 4 minutes at the
multi-frequency(l kHz, 10 kHz, 20 kHz, 50 kHz, 70 kHz, 100 kHz). From the experiment
results, the changes in body postures result in changes of resistance and reactance, with
an average rapid increase of body impedance when going from standing, sitting to supine.
Specially, the laying resistance on average was 16.49% higher than supine resistance at 50
kHz and the laying reactance measurement was also 26.05%6 higher than sitting reactance
at 1 kHz. Blood pressure in standing posture was higher than those in other postures both
in maximum(125.14+12.30) and in minimum(75.57£10.31). The results of BIA and blood
pressure in this study will be contributed to the research on acute illness, extreme fat, and
body shape abnormalities.

Key Words : bio—electrical impedance analysis(BIA), multi-frequency, posture impedance,
non-invasive, body composition
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<Fig. 2> Measurements of real time bio-impedance
and blood pressure
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<Table 1> Parameters of equivalent circuit according

to posture
Postures Rsc Csc Rep
Sitting 7000 20nF 100Q2
Standing 5500 31nF 102Q
Supine 7100 35nF 110Q
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model

<Table 2> Results of resistance according to posture

Age

(Be, 94.43 +0.95(30)

Weight

G 71.14+8.04

Height

et 174.93+4.92

Freq. Frequency range (Hz)

(kHz) | 4 10 | 20 | 50 80 100

Stand | 83643 | 80823 | 70839 | 39370 | 30178 | 291.40

(@ | 5212 | £3923 | £33.15 | 5256 | £72.90 | 3956

Sit (o | 1836 | 77843 | 70381 | 34238 | 24781 | 23002
+4483 | 2404 | £3321 | 5388 | £7257 | 3165

Supine | 85736 | 81617 | 76457 | 41045 | 27815 | 26809

(Q) | +4561 | 2346 | 3535 | 4498 | +7699 | 3722

(Sl?ég)% 244% | 097% | 7.35% | 411% | -853% | -0.837%

(SDéfé% 455% | 462% | 795% | 16.49% | 11.13% | 14.28%
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<Table 3> Results of reactance according to posture

Freq. Frequency range
(kHz) | 1 10 | 20 | 50 | 70 | 100
Stand | 23581 | 27600 | 33167 | 306.15 | 26172 | 20361
(@ | 2122 | £2356 | £2755 | 2671 | £1923 | 2002
sit(@| 1731 | 29517 (35938 | 28931 | 20231 | 18884
41393 | 3293 | +2865 | +13.22 | 2278 | 2234
Supine| 15051 | 30005 | 36231 | 30188 | 25745 | 20947
(Q) | +1988 | £2943 | £27.90 | £2376 | £1955 | +1890
(ggf% “56.69% | 802% | 8.46% | ~141% | ~1.66% | 2.80%
Diff. |00 0606 | 1.63% | 0.81% | 4.16% | 588% | 985%
(S-Sit)%

<Table 4> Results of blood pressure according to

posture
Postures | Standing Sitting Supine
Range | Max | Min | Max | Min | Max | Min
Blood | 12514 | 7557 | 1220 | 7421 | 1220 | 66.43
Pressure | £12.30 | £10.31 | £10.31 | £13.57 | £961 | +9.34
s 7 y ' ! "= Stand
360 - s Sit
340 [ "4 | Supine
320 |
300 .
-~ 280 —
% 260 R
2 240 E:
8 220 ]
§ 200 E h
X 180+ -
160 j .
140 [ .
120 & ]
100 .
(I) 20(‘300 40(‘100 60600 80600 100[000
Frequency(Hz)
(a) Reactance AHAl| H]xl Z 3}
900 i T T T T = stan_d-_
® sit
800 | & |supine
-C:,- 700 4 E
§ 500 g
=
w
% 500 1 1
o
400 3
300 o .
200 4
150

T T T T T T
40,000 60,000 80.000 100,000

Frequency(Hz)
(b) Resistance AAIH|nL Az}
<Fig. 5> Results of impedance according to posture
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