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Clinical Study on the Sasang Constitutional Pulse
Using Array Piezoresistive Sensor

Lee Si-Woo*, Joo Jong-Cheon**, Kim Kyung-Yo**, Kim Jong-Yeol*
#Korea Institute of Oriental Medicine, **Korean Medical College of Wonkwang Univ.

1. Objective

Pulse diagnosis is generally applied to Traditional Oriental Medicine but not to Sasang Constitution diagnosis.
Recently new pulse analyzer using array piezoresistive 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) There 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 CES value in groups which OMD diagnoses; Floating & Sinking pulse
(P=0.020).

(5) There 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
L Sex . .
Constitution Age ME BMI Height( cm) Weight(kg)
Taeumin (N=66) 41.39£15.14 41/25 24.53+2.29 167.41=8.67 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 2141+2.08 166.12-9.65 59.13=8.02
Total (124) 41.10£15.30 67/57 23.09+2.71 166.16=8.91 64.01+10.76
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Table 2. Sasang Constitution Distribution of Subjects
Taeumin Soyangin Soeumin Total
17-32 % 12 52
33~48 20 5 35
over 49 20 11 37
Total(%) 66(53.2) 30(24.2) 28(22.6) 124.(100)
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Fig. 6. PH Curve (2)
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Axis Y : Pulse Pressure
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Table 3. Set of Parameters of Pulse Analyzer

0= 2

Pulse Definition Parameters
A pulse which be felt only by ligh h and fai
Flsating p' e which can be felt only by light touch and grows faint on , Relative Value of Maximum
pressing hard Height of Pulse P in P-H Curve(CES)
Sinking | A pulse which can only be felt while pressing hard ressure mm £E e
S A slowly beating pulse, less than four beats to a normal cycle of
2
“ respiration Speed of Pulse Pulse Rate
Rapid A pulse with more than five beats t0 a normal cycle of respiration
Deficiens | 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
pressuce
Lar A pulse with a high wave which lifts the finger to a greater Slope of Maximum Pressure
4 .
height than normal Width of Pulse in 3 Transverse Sensors
Fine A pulse as thin as a silk thread, fecble yet easily perceptible (CLB
Long A pulse with large extent and prolonged stroke Slope of Maximum Pressure
Short A pulse with short extent, taken distinctly only at the Gwan |Ilength of Pulse in Chon, Gwan and Cheok
o1
Jocation (CLS)

CFS : Coefficient of Floating and Sinking Pulse, CLF : Coefficient of Large and Fine Pulse, CIS : Coefficient of Long and Short Pulse
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Table 4. Comparison of Basic Parameters by Sasang Constitution

Taeumin Soyangin Soeumin
Parameters of 3-D Mac (Mean£SD) (Mean1SD) (Mean=SD) p-value
N=62 N=29 N=27

Cp 160.71445.18 140.83139.96 160.22+50.27 0.129
Ap 570.55=273.44 547.41+313.13 473.44=263.62 0.328
Mt 0.977=0.581 0.913£0.119 0.908=0.215 0.711
Mh 227.87+84.90 193.45£99.14 223.78+92.11 0.228
t 0.9320.26 0.9140.12 0.90 0.21 0.774
tl 0.1120.02 0.1140.02 0.120.03 0.190
t2 0.110.11 0.15 40.01 0.08 =0.12 0.047
3 0.0220.06 0.03 10.08 0.00 =0.00 0.164
4 0.30=0.11 0.3140.11 0.260.16 0.172
[»] 0.3520.14 035 40.15 0.280.19 0.133
wtd 053031 0.5040.20 0.420.26 0.224
h 227.34+84.96 192.93£99.91 2262219270 0.217
h2 51.37=59.19 63.28+54.24 28.44=43.24 0.056
h3 9.08+31.37 9.97+28.36 0.00 =0.00 0.281
b4 41.85=32.17 32.79+24.83 39.70=37.44 0450
h5 11.27=11.78 10.24£10.91 11.15218.95 0.942
(S} 30.94-18.24 37.72£22.50 33.14=16.17 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

0= 2

AFE 55421940 F ), o152 FAALE 9
3k Zo ]~ FTHP=0.020, ANOVA). °]& 7+2] A}
Sl A2 B I53 T 1E, T 1%
e IE2 g Zolrt s, e 15
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(Duncan).

* Basic Pulse

OMD Diagnosis Mean1SD p-value
Floating (N=28) 5.08 2.45
middle (N=40) 5.54 =1.94 0.020
Sinking (N=56) 6.562.75
Total (CFS) 5.90 22.50
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) 69.73210.15
Deficient (N=35) 188.29-84.78
middle (N=71) 222.25=7542 0.000
Solid (N=12) 298.75=133.39
Total (Max. Pressure) 218.47=90.58
Deficient (N=35) 0.148-0.054
middle (N=71) 0.157=0.055 0.662
Solid (N=12) 0.160=0.054
Total (O 0.155=0.054
Targe (N=16) 0.66 20.34
middle (N=77) 0.65 2046 0.639
Fine (N=24) 0.56 20.30
Total (CLE) 0.63 041
Long (N=17) 0.67 043
middle (N=72) 0.69 2046 0.446
Short (N=27) 0.57 20.25
Total (CLS) 0.66 042

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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Table 6. Sasang Constitution and CFS by Age
Age Taeumin Soyangin Soeumnin p-value
17~32 5.11£1.8%(n=26) 5.01£2.08(n=14) 5.49=241(n=12) 0.819
33~48 6.10£2.46(n=20) 4.25+2.37(n=10) 5.90£1.03(n=5) 0.126
over 49 7.30£2.61(n=20) 7.2112.34(n=6) 7.19=3.32(n=11) 0.994
Total 6.07£2.44(n=66) 5.20£2.41(n=30) 6.23=2.69(n=28) 0.206
CES : Coefficient of Floating and Sinking Pulse
Table 7. Sasang Constitution and Pulse Rate by Age
Age Taecumin Soyangin Soeumin p-value
17~32 73.19=11.07(n=26) 74.64=14.30(n=14) 71.92-7.73(n=12) 0.830
33~48 70.40 £8.24(n=20) 72.67£6.48(n=9) 63.40=12.97(n=5) 0.164
over 49 65.8015.61(n=20) 60.8316.24(n=6) 64.18-10.0%n=11) 0.349
Total 70.119.23(n=66) 71.17 =11.98(0=29) 67.36=10.14n=28) 0.334
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Table 8. Sasang Constitution and Maximum Pulse Pressure by Age

EARCE fo)a Aol Hol

0= 2

aepele) F

Agele) Fohiu)
Agel) FSust b A,

MD]'- =
3Tt

524, Z~okele] Tj)

4:8919] A=
06032020124 Z:3k18] thAAZIE b 4,
Q9] WAAST 1Y £ B3PS B

SRS,

A egiet,

(mmHg : Mean 8D)

Age Taeumin Soyangin Soeumin p-value
17~32 203.12 =63.96n=25) 190.23 £52.26(n=13) 197.08 £93.68(n=12) 0.862
33~48 221.16 267.05(n=19) 139.50 £64.86(n=10) 193.25=36.10(n=4) 0.010
over 49 269.33 £112.06(n=18) 290.33 £154.29(n=6) 264.00494.91(n=11) 0.899
Toral 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) 0.109=0.305(n=13) 0.146=0.045(n=11) 0.002
33~48 0.150=0.049(0=19) 0.167 =0.054(n=10) 0.165 10.04%n=4) 0.664
over 49 0.205=0.024(n=18) 0.22140.028(n=6) 0.211=0.024(n=11) 0.374
Total 0.150=0.050(n=62) 0.152=0.05%0n=29) 0.176=0.048(n=26) 0.086
Table 10. Sasang Constitution and CLF by Age
Age Tacumin Sovangin Soeurnin p-value
17~32 0.52920.24%n=25) 047010.096(n=13) 0.52510.249%n=11) 0.715
33~48 0.632-0.326(n=20) 0.60810.398(n=10) 0.821=0.518(n=5) 0.551
over 49 0.979=0.785(0n=20) 0.65320.197(n=6) 0.58240.173(n=11) 0.182
Total 0.699=0.524(n=65) 0.555 10.261(n=29) 0.603 10.294(n=27) 0.284

CLF : Coefficient of Large and Fine Pulse
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Table 11. Sasang Constitution and CLS by Age
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Age Taecumin Soyangin Soeurnin p-value
17-32 0.53940.162(n=24) 0.53910.090(n=12) 0.623-0.347(n=12) 0.503
33-48 0.655 0.286(n=19) 0.59610.395(n=10) 0.718=0.515(n=4) 0.826
over 49 0.977 +0.817(n=18) 0.720=0.138(0=6) 0.60270.164(n=11) 0.261
Total 0.705 +0.508(n=61) 0.598+0.252(n=29) 0.62820.306(n=27) 0.482

(LS : Coefficient of Long and Short Pulse
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