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Abstract

Objectives : In the study on the waveform analysis of radial artery pulse diagnosis, we need to establish
fundaments of contemporary pulse diagnosis research, and to find the change of pulse waveform parameter
with applied variation pf pressure.

Methods : As we will to do experimental research on the difference of pulse waveform on the radial artery
with applied variations of pressure(5 stage—pressure) and measuring position(left KWAN). In this research,
we analyzed the change of the waveform according to five stage pressure.

Results : The results were as follows; When we analyzed the change of the waveform according to
pressure in the left KWAN, E, hl, h2 and A were the difference between 8ths pressure grades in 95%
trust section. And t2, t4 were the difference between 8ths pressure grades in 95% trust section. W was
the difference between 8ths pressure grades in 95% trust section. And h2/hl was the difference between
6ths pressure grades in 95% trust section. There is the difference between 1st and 2nd grade & between
2nd and 5th grade in the case of t4/t2 in 95% trust section. And there is the difference between 1lst and
5th grade, between 3rd and 4th grade, between 3rd and 5th grade & between 4th and 5th grade in the
case of W/A in 95% trust section. And there is the difference between 1st and 2nd grade, between 2nd
and 3rd grade, between 2nd and 4th grade, between 3rd and 4th grade, between 3rd and 5th grade &
between 4th and 5th grade in the case of A/E in 95% trust section.

Conclusions : We found the statistically resonable differences between each pulse depending on the applied
pressure. And Analysing the radial pulse(left KWAN) at 5 applied pressure levels may be useful to study
on the pulse waveform diagnosis.

Key words : pulse waveform analysis, 5 stage—pressure
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Fig. 1. Experiment protocol for left-kwan
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1. 94 OfL4X| E(Energy)

W oUYR|E tgke] ZIHEAS 28 AI7F 1526
ol 19419 39AE -12.34010a, 19419} 4
SAE -80901%0 1, 19419} 5eAl= 54301312
o, 257 9 39AlE -3.3301a, 2819} 48l
-0.3501%1aL, 29HA| 9} STl 252019061, 39
o} 4GAE 27801, 3@AI9 5eAl= 583013
on 4 ¢} 58 5820135 Table 1).
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Table 1. Test statistics of paired-t test for E(Energy)

AYA(E) 197 287 3 497 52
1)
22 -15.26% (p=0.000)
3G -12.34* (p=0.000) -3.33% (p=0.001)
43 -8.09+ (p=0.000)  -0.35 (p=0.728) 2.78+ (p=0.006)
58 -543+ (p=0.000)  2.52* (p=0.013) 5.83* (p=0.000) 582+ (p=0.000)
2. FI}Z hi(main peak) 22AI9L 3@AlE 5030190, 28AI9 4Al=

FIEMDY g ZIHEAst 28A7F -220]
A, 19Ag 3BAE 17060123, 1949} 49
A -96401915L, 19719 SEAl= 50701918 H,

-078°193, 29AI9} 5= 26601908, 3B
o} A= 3460190, 39AI9 5HAE 6.340]%
o AA S} 5eHAlE 659012 TH Table 2).

Table 2. Test statistics of paired-t test for h1(main peak)

F3E(h1) 197 29 394 49 594
19
29 22+ (p=0.000)
3eA -1706¢ (p=0.000) -5.03* (p=0.000)
494 964+ (p=0.0000  -0.78 (p=0.439) 346+ (p=0.001)
SYAl 507+ (p=0.000)  2.66% (p=0.008)  634* (p=0.000)  6.59* (p=0.000)

3. ZHMIE = h2(pre—dicrotic notch)

SoASET(h2) tgho] ZHt1gA e 2947}
-17530]93, 19419} 39l = -13.890|90 2, 19|
o} ARA = -76301203, 19419} 58A1 = -4.200] %

on 2uHA9} 39AE -3910|aL, 299} 4EHA
E 00801, 2vHA9} SeHAlE 277019101, 3¢

At 49AE 4070190, 39AI9 58A= 6.399]

Fom 4e7A 9} 58AE 6.13°]1 At Table 3).

Table 3. Test statistics of paired-t test for h2(pre-dicrotic notch)

Zd}A] 1]
g 3;—51;{ ey 29 367 197 597
1A
2GHA -17.53* (p=0.000)
34 -13.89% (p=0.000) -3.91* (p=0.000)
AGHA -7.63% (p=0.000) 0.08 (p=0.933) 407+ (p=0.000)
S5EHA -4.20% (p=0.000) 2.77% (p=0.006) 6.39+ (p=0.000) 6.13+ (p=0.000)
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At 49AE 019010, 19419} 58A= 462
oo 2vtA9t 3TAE 079010, 2eAIS} 4
A= 2310103, 29419 5HAIE 6530]%10H,
@A} 48A1= 2010102, 3949} 591 6.60
o] om 4eA 9} 5HAIE 4.790] AT Table 4).

Table 4. Test statistics of paired-t test for t2(pre-dicrotic notch time)

Fad
gty e 267 32 427 52

124

2% -2.83% (p=0.005)

3¢ 180 (p=0074) 079 (p=0.429)

497 019 (p=0849)  231% (p=0022)  201* (p=0.046)

SUAl 462 (p=0000) 653+ (p=0000) 660+ (p=0.000) 479 (p=0.000)
5. £&7|A|12F t4 (dicrotic notch time) 29719} 39AIE -0190]aL, 29 A 9} 49 A= 2.14

FHEZINHS el ZiieAes 297}
-2.0801%aL, 19719} 3eA= ~1.89010at, 12A]9F
49A = 06501031, 1979k SAl= 459019101,

o], 2eA9 s5EAE 5770190, 39AS} 4
A= R, 3GAS}F 5= 61501001,
4AA S} 5T E 408012 TH Table 5).

Table 5. Test statistics of paired-t test for t4(dicrotic notch time)

;Eiﬁ) =y 287 397 19 58]
=]

A -2.08+ (p=0.039)

394 -1.89 (p=0.060) -0.19 (p=0.847)

4GHA 0.65 (p=0518) 2.14* (p=0.034) 2.45% (p=0.015)

58 459+ (p=0.000) 5.77* (p=0.000) 6.15% (p=0.000) 4,08+ (p=0.000)

6. FIfAH| witime of main peak)

FIE(w)= tate] 7isieA e 28A17F -0.17
ol 19A9 3TAE 20201303, 19HA|9 49+
Ae 50301903, 19AIS 5BA= 721019eH, 2

A} 3HAIE 24701903, 29A19} 49A= 503
o], 29A9} SRAE 726019101, 39AI¢} 4
AT 4240|903, 39A9}F 5TA= 6.900]%oH,
497 ¢} 58AE 377012 tH Table 6).
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Table 6. Test statistics of paired-t test for w(time of main peak)

Tl (w) 194 297 3¢ 497 597
19
29 -0.17 (p=0.863)
3 2,02+ (p=0.044) 247+ (p=0.014)
4HA 503+ (p=0.000) 503 (p=0.000)  4.24 (p=0.000)
S5EHA 7.21% (p=0.000)  7.26% (p=0.000)  6.90* (p=0.000) 3.77x (p=0.000)

7. SHIHA A(area of waveform)

on 2849} 39AE 3050, 29HAI¢} 4
= 0420193, 2919} 59HAlE 3640)910H, 3t

ko] WA(A)L tgho] ZhsHeAe 29 A7t At 4GAE 38401, 39A9 5eHAE 6.889]

-19.6501 a1, 1eHA|19F 3eHAl= -14.110]% 2L, 194 Ao, 4dA 9 5etAl= 6.250] At Table 7).

9} 4A= -796019 3, 19AI19} 5TAIE -4.090]%)

Table 7. Test statistics of paired-t test for A(area of waveform)

g} A (A) 19 29| 3EHA| 4SHA SEHA|
14
29HA| -19.65% (p=0.000)
3GHA -14.11% (p=0.000) -3.05% (p=0.003)
4SHA =796+ (p=0.000) 042 (p=0.673) 3.84 (p=0.000)
S5THA 409+ (p=0.000) 364+ (p=0.000) 6.83+ (p=0.000) 6.25% (p=0.000)

8. ZUINMISZ(h2)Q] ZmIE(h{)o| Cf I, 197} 5eE 409019.om, 25¢} 3
= 9AE 1520|102, 2% A= 4040 2
s 224 hahi ) e A e

h2/h1e tgke] 7FHaA g 28A417F 017019
19A19} 3PAIE 1.820]90 3, 19418} 48 = 484

Table 8. Test statistics of paired-t test for h2/h1

ASt SeAlE 304ol%le, 3EAI 49l
4410131, 39A 9} 5YAI = 342013100, 4TtA 9}
5= 05701 UK Table 8).

h2/hl 124 29A 3T 43| 5T
194

26 0.17 (p=0.866)

3 1.82 (p=0.070) 1.52 (p=0.131)

47 484+ (p=0.000) 404 (p=0.000)  4.41* (p=0.000)

5¢H 409+ (p=0.000)  3.04* (p=0.003) 342 (p=0.001) 057 (p=0.566)
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Table 9. Test statistics of paired-t test for t4/t2

fok
0
Lo
2
0
[0
M

o], 199} 5eHAlE 014019101 2eA9} 3
A= 0980]91aL, 269} 4eAlE -0.210] A, 2
A SHAE 20901%eH, 39A} 49A=
-1.04010 2, 3gAIS} 5= 162019021, 48
o} 5@A= 1.77°] At Table 9).

t4/t2 197 297 3¢ 497 597
127

29 -2.07* (p=0.040)

3 -0.89 (p=0.390) 0.98 (p=0.327)

47 -1.67 (p=0.098) -0.21 (p=0.831) -1.04 (p=0.298)

S5EH 0.14 (p=0.892) 2,09+ (p=0.038) 1.62 (p=0.107) 177 (p=0.078)

10. Table 10. Test statistics of paired-t test
for w/A

w/AS o]l 7ISHEAS} 28A7 -1.250] A,
19A9} 3eAE 01701903, 19419} 48Al= 1.15

Table 10. Test statistics of paired-t test for w/A

o], 1919 SHAE 242019101, 284} 3

A= 0940103, 28A19} 48AI= 13601901, 2
A A= 190010eH, 3EAIS} 4dA=
266013031, 39A S} 5= 529010 0H, 427 9}

57l 348°] UK (Table 10).

w/A 12 297 3¢ 497 597
127

29 -1.25 (p=0.212)

A 0.17 (p=0.863) 0.94 (p=0.347)

4G 1.15 (p=0.253) 1.36 (p=0.177) 2.65+ (p=0.009)

S5EHA 242+ (p=0.017) 1.90 (p=0.058) 5.29% (p=0.000) 348+ (p=0.001)

1. MA| HAL SFZ2He| 24 ( AE )

AEE t3ro] 7FH A S 2947} 4620)904, 1
SA 9 SEAE 0190103, 19419 49A= 099
o]91, 19A9} sTAE 211090eH, 284 ¢} 3

SAE -346010aL, 299} 4TAIE 2580|190
2919} SEAE -140)%loH, 39AY 48l
26001201, 3eA9} 5EAlE 486019001, 47 9}
5PA= 3.150] At Table 11).
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Table 11. Test statistics of paired-t test for A/E

AE =g EE 3] AT 5eH
1A
AR 4.62+ (p=0.000)
39 0.19 (p=0.851) -346% (p=0.001)
4GA 0.99 (p=0.323) -2.58+ (p=0.011) 2.60% (p=0.010)
S5HA 2.11 (p=0.036) -1.44 (p=0.151) 4.86% (p=0.000) 3.15% (p=0.002)
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