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Clinical Study on the Sasang Constitutional Pulse
Using Array Piezoresistive Sensor
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1. Objective

Pulse diagnosis is generally applied to Traditional Oriental Medicine but not to Sasang Constitution diagnosis.
Recently new pulse analyzer using array piczoresistive sensor and multi-channel robot arm developed. It reflects
Oriental Medical Doctors' diagnostic processes, and its reproducibility test was done at Korea Institute of Oriental
Medicine. We performed this study to set parameters diagnosing Sasang Constitution.

2. Methods

One hundred thirty three subjects participated in this study. They are healty and approved this study. Before being
tested with pulse analyzer, they had interview with Sasang Constitution Specialist to diagnose their Sasang
Constitution. We established some useful parameters from parameters of pulse analyzer according to the Original
Texts of Oriental Medicine and clinical experiences to analyze with clinical data of this study.

3. Results

(1) There is a significant difference in pre-dicrotic notch time among all parameters of pulse analyzer in Sasang
Constitution groups(P=0.047).

(2) There is a significant difference in maximum pulse pressure in 33 to 48 year Sasang Constitution groups
(P=0.010).

(3) Thete is a significant difference in frequency width in 17 to 32 year Sasang Constitution groups(P=0.002).

(4) There is a significant difference in CFS value in groups which OMD diagnoses; Floating & Sinking pulse
(P=0.020).

(5) Thete is a significant difference in pulse rate in groups which OMD diagnoses; Rapid & Slow pulse(P=0.000).

(6) There is a significant difference in maximum pulse pressure in groups which OMD diagnoses; Deficient & Solid
pulse(P=0.000). '

4. Conclusions

Analyzing parameters in each Sasang Constitution group, we found it shows significant difference in maximum
pulse pressure and corresponding tendency in coefficient of floating & sinking pulse with theories of Sasang Consti-
tutional Medicine. As we accumulate more clinical data, we will establish algorithm to diagnose Sasang Constitution
using a pulse analyzer.
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Table 1. General Characters of Subjects
. Sex . .
Constitution Age M BMI Height(cm) Weight(kg)
Taeumin (N=66) 41.39£15.14 41/25 24.5342.29 167.4118.67 69.07+10.48
Soeumin (N=28) 43.93+19.04 12/16 21.49£2.30 163.25+8.27 57.32+7.67
Soyangin (N=30) 37.80+11.03 14/16 21.41£2.08 166.1219.65 59.1348.02
Total (124) 41.10%15.30 67/57 23,09+2.71 166.16£8.91 4.01+10.76




Table 2. Sasang Constitution Distribution of Subjects
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Tacurnin Soyangin Soeurmin Total
17-32 26 14 12 52
33~48 20 10 5 35
over 49 20 6 1 37
Total(%) 6653.2) 30(24.2) 28(22.6) 124(100)
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Fig. 2. Input of Basic information

Fig. 4. Aquisition of Puise
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Fig. 3. Robot Arm of 3-D Mac

Fig. 5. PH Curve (1)

Fig. 6. PH Curve (2)
Axis X . Contact Pressure
Axis Y : Pulse Pressure
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Table 3. Set of Parameters of Puise Analyzer
Pulse Definition Parameters
Floating A p@e which can be felt only by light touch and grows fainc on ' Relaive Value of Maxicoum
pressing hard Height of Pulse Pressure in P-H Gurve.(CFS)
Sinking | A pulse which can only be felt while pressing hard
Siow A slowly beating pulse, less than four beats to a normal cycle of
respiration Speed of Pulse Pulse Rate
Rapid | A pulse with more than five beats to a normal cycle of respiration
Deficient | A pulse that feels soft, feeble and hollow Intensity of
. A pulse that feels vigorous and forceful on both light and hard Maximum Pressure
Solid Pulse
pressure
Large A pulse with a high wave which lifts the finger to a greater Slope of Maximum Pressure
height than normal Width of Pulse in 3 Transverse Sensors
Fine A pulse as thin as a silk thread, feeble yet easily perceptible (B
Long A pulse with large extent and prolonged stroke Slope of Maxirmum Pressure
Short A pulse with short exvenr, teken distinctly only at the Gwan |Length of quse in Chon, Gwan and Cheok
location as

CFS : Cocfficient of Floating and Sinking Pulse, CLF : Cocfficient of Targe and Fine

Pulse, (IS : Coefficient of Long and Short Pulse
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Axis X : Contact Pressure

Axis Y : Pulse Pressure

Xmin : Minimum Pulse Pressure

Xmax : Maximum Pulse Pressure

CFS : Coefficient of Floating and Sinking Pulse

Floating and Sinking Pulse)Z} 3} THFig. 7).

10x(X — Xmin)
Xmax— Xmin

-2 A< (CFS) =

Huﬂ_,,]. Xl o

=S A

AR SBOE FE Y
g LAXE Hojuges AYHs) Wi,

2PASY A7V Ao A4S AL A4
sol A Hojegte] AEHUTHE FolnE, FelA}
) Aud o Buoz FeE 5ol Eobd
Aot



(N AHATIZIOIEHS| K| 2006;18(1):118 — 13
Table 4. Comparison of Basic Parameters by Sasang Constitution
Taeurnin Soyangin Soeumin
Parameters of 3-D Mac (Mean+SD) (Mean£SD) (Mean+SD) pvalue
N=62 N=29 N=27

Cp 160.71245.18 140.83%39.96 160.22+50.27 0.129

Ap 570.55+273 44 547.41%313.13 473.44+263.62 0.328

Mt 0.977+0.581 0.91310.119 0.908+0.215 0.711

Mh 227.8784.90 193.45499.14 223.78+92.11 0.228

¢ 0.93+0.26 0.910.12 0.90+0.21 0.774

el 0.11+0.02 0.110.02 0.12+0.03 0.190

2 0.1140.11 0.15+0.01 0.08+0.12 0.047

3 0.02£0.06 0.03+0.08 0.00+0.00 0.164

t4 0.30%0.11 0.3140.11 0.26%0.16 0.172

5 0.3540.14 0.35+0.15 0.280.19 0.133

t-t4 0.53%0.31 0.5040.20 0.4240.26 0.224

h 227.34+84.96 192.93199.91 226.22492.70 0.217

h2 51.37459.19 63.28+54.24 28.44+43 24 0.056

h3 9.08431.37 9.97+28.36 0.00+0.00 0.281

hd 41.85%32.17 32.79+24.83 39.70+37.44 0.450

h5 11.27411.78 10.24+10.91 11.15+18.95 0.942

;] 30.94+18.24 37.72£22.50 33.14116.17 0.287

1. 6 subjects ruled out due to data missing
2. Cp : Contact Pressure, Ap : Area of Pulse, Mt : Mean of time, Mh : Mean of height
3. Following figure of basic pulse shows the meaning of each parameter.
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Table 5. OMD's Pulse Diagnosis and Main Parameters
OMD Diagnosis MeantSD p-value
Floating (N=28) 5.0842.45
middle (N=40) 5.54+1.94 0.020
Sinking (N=56) 6.56%2.75
Total (CFS) 5.9042.50
Slow (N=18) 60.78+6.97
middle (N=88) 68.95+8.30 0.000
Rapid (N=17) 83.24+8.47
Total (Pulse Rate) 69.73+10.15
Deficient (N=35) 188.29+84.78
middle (N=71) 222.25+75.42 0.000
Solid (N=12) 298.75133.39
Total (Max. Pressure) 218.47+90.58
Deficient (N=35) 0.14810.054
middle (N=71) 0.15740.055 0.662
Solid (N=12) 0.160+0.054
Total (6) 0.155+0.054
Large (N=16) 0.6620.34
middle (N=77) 0.65+0.46 0.639
Fine (N=24) 0.56+0.30
Total (CLF) 0.63+0.41
Long (N=17) 0.6710.43
middle (N=72) 0.69+0.46 0.446
Shore (N=27) 0.57+0.25
Total (CIS) 0.6610.42

OMD : Oriental Medical Doctor

CFS : Coefficient of Floating and Sinking Pulse, CLF : Coefficient of Large and Fine Pulse, CLS : Coefficient of Long and Short

Pulse
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Age Taeumin Soyangin Soeumin p-value
17~32 5.11£1.8%(n=26) 5.0112.08(n=14) 5.49+2.41(n=12) 0.819
33~48 6.102.46(n=20) 4.25+2.37(1=10) 5.90+1.03(n=5) 0.126
over 49 7.30£2.61(n=20) 7.2142.34(n=6) 7.1943.32(0=11) 0.994
Total 6.07+2.44(n=66) 5.20£2.41(n=30) 6.23£2.69(n=28) 0.206
CFS : Cocfficient of Floating and Sinking Pulse
Table 7. Sasang Constitution and Pulse Rate by Age
Age Taeumin Soyangin Soeumin p-value
17~32 73.19£11.07(n=26) 74.64+14.30(0=14) 71.9247.730=12) 0.830
33~48 70.40+8.24(n=20) 72.67+6.48(n=9) 63.40112.97(0=5) 0.164
over 49 65.8015.61(n=20) 60.836.24(n=6) 64.18110.09(n=11) 0.349
Total 70.1149.23(n=66) 71.17£11.98(n=29) 67.36+10.16(0=28) 0.334
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Table 8. Sasang Constitution and Maximum Pulse Pressure by Age

(mmHg : MeantSD)
Age Tacumin Soyangin Soeumin p-value
17~32 203.12463.96(n=25) 190.23152.26(n=13) 197.08+93.68(n=12) 0.862
33~48 221.16£67.05(n=19) 139.50+64.86(n=10) 193.25436.10(0=4) 0.010
over 49 269.331112.06(n=18) 290.33+154.2%n="6) 264.00£94.91(n=11) 0.899
Total 227.87+84.90(n=62) 193.45+99.14(n=29) 223.78192.11(n=27) 0.288
Table 9. Sasang Constitution and Pulse Width by Age
Age Taeumin Soyangin Soeumin p-value
17~32 0.110£0.014(n=25) 0.10910.305(n=13) 0.146+0.045(n=11) 0.002
33~48 0.15040.049(0=19) 0.16740.054(n=10) 0.165+0.04%n=4) 0.664
over 49 0.205+0.024(n=18) 0.221£0.028(n=>0) 0.211+0.024(n=11) 0.374
Total 0.15010.05(n=62) 0.15210.059(n=29) 0.176+0.048(0=26) 0.086
Table 10. Sasang Constitution and CLF by Age
Age Tacumnin Soyangin Soeumin p-value
17~32 0.52920.24%n=25) 0.47040.096(n=13) 0.52540.24%(n=11) 0.715
33~48 0.63210.326(n=20) 0.608+0.398(n=10) 0.82110.518(n=>5) 0.551
over 49 0.979+0.785(n=20) 0.65320.197(n=06) 0.5821+0.173(n=11) 0.182
Total 0.69910.524(n=65) 0.5550.261(n=29) 0.603+0.294(n=27) 0.284

CLF : Coefficient of Large and Fine Pulse



OIAI= 8!

Table 11. Sasang Constitution and CLS by Age
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Age Taeumin Soyangin Soeumin p-value
17-32 0.53910.162(n=24) 0.539£0.090(n=12) 0.623+0.347(n=12) 0.503
33-48 0.6550.286(n=19) 0.596+0.395(n=10) 0.718+0.515(n=4) 0.826
over 49 0.977+0.817(n=18) 0.720£0.138(n=06) 0.602+0.164(n=11) 0.261
Total 0.705+0.508(n=61) 0.598+0.252(n=29) 0.628+0.306(n=27) 0482

CLS : Coefficient of Long and Short Pulse
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