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Clinical Study of the Floating-Sinking Pulse Quantification Analysis on
Ages, Left/Right, and Palpation Positions

Jae Uk Kim, Sung Hun Kim, Young Ju Jeon, Hyun Hee Ryu, Yu Jung Lee, Hae Jung Lee, Jong Yoel Kim"

Division of Constitutional Biology and Medical Engineering Research Center, Korea Institute of Oriental Medicine

Pulse diagnosis is a central diagnosis method used in traditional Oriental medicine. To standardize and
modernize the pulse diagnosis method, it is essential to develop an instrument-based reinterpretation of the clinically
used pulse images in terms of the physical quantities such as the strength, period, width, length, and depth of the
pulse. As a step towards such standardization, we conducted a clinical study on the floating/sinking pulses based on
an automated palpation instrument (3D-MAC, Daeyo Medi, Korea) for 213 female subjects in their 20s and 174 female
subjects in their 60s. The floating/sinking pulses are the two representative pulse images depending only on the depth
of the pulse, and can be conveniently scaled by the coefficient of the floating-sinking pulse (Ofse((),l)), which
represents how strong one should apply the hold-down pressure to obtain the maximal pulse strength. As a result,
primarily we found that it tends to appear more floating-like pulse (C;,—0) at Gwan and more sinking-like pulse
(C;,—1) at Cheok, at both age groups and at both wrists. This result is consistent with a previous study on the

geometrical structure of the blood vessel by an ultrasonograph. Second, the pulse tends to be more sinking-like in the
age group of 60s than 20s. Finally, the pulses at the right palpation positions were found to be more sinking-like than

the left, at both age groups.

Key words : oriental medicine, pulse diagnosis, floating pulse, sinking pulse, coefficient of the floating-sinking pulse
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Table 1. Subject Information

Subject Information
Number(20s vs. 60s)

Mean#standard deviation (20s vs. 60s)
213 vs. 174

Agelyrs) 23021 vs. 65.0+34
Height(cm) 1612450 vs. 163.74.7
Weight(ke) 54474 vs. B8.7+73

Blood pressure

systolic/diastolic(mmHg) vs. 1262/736+145/113

109.4/65.3£130/9.1
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Fig. 1. PH-Curve pulse pressure (H) as a function of the hold-down
pressure (P) (courtesy from Ref. 11.)

C}, =Coefficient of the floating-sinking pulse = Lo = Fy
fs g g p Pl — PU
17141, Pyl wE Axol 7lalAl= Ha 7igk, P )

o JietE, Jelu Ppt_ ) Wolo] oA wiol AR 710
ao]‘;}(Po < Popt < Pl) I\?‘dj—ﬂ 7{44% 71%1 7:”5':% qu- 1

=
ARIQ) 7k ZHL 00 TS BEEel B4 T21 1]
Fhgss FmEol BYE Holk B8l 9k 8, o] 5

22 ASE "G, <1027 FIBIED, ol oAl 4] (1)9)
B3 W 01 IOA}OIE MAEcH SnZA] ¢ BE A4l

ST Bde Holrk 2 dATolME A1)elA] HAlE BEA
TE 0]83iH, ODHQF 60ch AR TP AFEOIA U 3/ 2
& & H oFAolAY EAF FAMI D AolF g BASITL
4 BT 24

2 AolA AFgSH 3D-MAC W7 )= 71 e S 2

VR 2 BRI el 547) S8, ST 21713 ool
El(raw data)E A1 RAlske] 23
A& MQE thes 2o

1) 54} thgka] # 2 ¥ (polynomial curve fitting)
7R FEe A WOH’/}.

mlo
%
_Qﬂ
a2

e1Eai=d I/I-EWJD}.
4) AZ8}0] B (spline interpolation)2

=
49 T HES ddsks Mnse Tug Egaoq PH-2:4]

\./

= I8t} olm), BIMHO A R7g 1FA)717) s H=02
2T VIR AAp AuE, 71y 29 HEE o184}

o, F713ich,
5) PH-341 ajoil ] o) molo] elojalule) sleielel P, &
&),

200+
150

e £y

1
100 A
%
s

Pulse strength (H}

i i L 1 i
100 150 200 250 300
Hold-down Pressure (P)

Fig. 2. An example of PH-curves, representative of floating pulse
(solid fine, C; =0.27) and sinking pulse (dashed line, G, =0.70),
where the units are machine specific.
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Table 2. Two-way analysis of variance and a multiple comparison
(Scheffe's test) for the mean differences in C}S between ages, and
between Chon, Gwan and Cheok in the left wrist

Palpation 20s 60s )
poF;ition mean sd mean s F p-value  Scheffe's test
Chontl) 0452 0191 0559 0206 A
Gwan(L) 0405 0187 0484 0224 2673 45E-12 B
Cheok(L) 0480 0180 0616 0186 C

- std = standard deviation. A, B, C : subgroups of Scheffe's test.

Table 3. Two-way analysis of variance and a multiple comparison
(Scheffe’s test) for the mean differences in C}s between ages, and
between Chon, Gwan and Cheok in the right wrist

Palpation 20s 60s ,
pozmon ean o mean " F pvalue Scheffe's test
Chon(R) 0463 0181 0616 0177 A
Gwan(R) 0438 0170 0612 0177 2241 29E-10 A
Cheok(R) 0510 0172 0701 0.152 B8

- std = standard deviation. A B, C : subgroups of Scheffe's test.
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up to 71 subjects at C;, = 0.8)
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Table 5. Mean differences between left and right palpation positions
and their paired T-test (*:p<0.05, **:p<0.01).
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