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Abstract

Delphi Study for Developing Consensus of Physical Attribute in Pressure Pulse Waveform

Haebeom Lee” * Hyunho Kim” - Young-Jae Park'? - Young-Bae Park"”"

1) Dept. of Human Informatics of Korean Medicine, Interdisciplinary Programs, Kyung Hee University
2) Dept. of Biofunctional Medicine & Diagnostics, College of Korean Medicine, Kyung Hee University

Objectives
This study was conducted to derive consensus about physical attributes in pressure pulse waveform and pulse
conditions by Delphi study.

Methods
Delphi research was conducted for 2 rounds via e-mail. 8 Professors who lecture on a diagnostics of K. M.
from the society of Korean medicine diagnostics were participated in this survey. They were asked for answering
about series of definition for a physical attribute in pressure pulse waveform and combination for physical
attributes of pulse conditions.

Results
4 survey items were decided to have high validity and 9 survey items were decided to come to consensus about
a physical attribute in pressure pulse waveform. 6 pulse condition were decided to come to consensus.

Conclusion
Using Delphi method, physical attributes in pressure pulse waveform and combinations of physical attribute

in pulse condition come to consensus.
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Delphi, Delphi method, Pulse waveform, Pulse condition, TKM
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Figure 1, Process to decide physical attributes and pulse condition for Delphi study

Table 1, Difference Between Preliminary Study and Ryu’s Study about Physical Attribute of Pressure Pulse
Waveform

Depth Speed Power Width Length Regularity Tension
Pre Ryu Pre  Ryu Pre Ryu Pre Ryu Pre Ryu Pre Ryu Pre  Ryu
728k Shallow” Shallow"

FUAR Shallow Weak Wide Tense
#AE  Shallow™ Shallow™ Fast Strong" Strong® Wide”  Wide” Long Tense
5 Bk Fast® Fast' Strong

HUk Fast Fast'

12 AK Fast” Fast’ Short Irregular” Irregular”

B Tense
NS Fast® Fast’ Strong  Strong’ Tense
WEAE  Deep  Deep’

KBk  Deep. Deep Strong

¥k Shallow Wide Tense
FJE  Deep  Deep Strong  Wide"  Wide' Long Tense
BAK  Deep Strong”  Strong’ Wide Long' Long’ Tense
AR Shallow Slow Weak Weak” Narrow Narrow™  Short Regular Loose
(ﬁ%) Slow" Slow" Weak Narrow” Narrow™ Short” Short” Regular

#HAR Weak Narrow™ Narrow

(%%) Shallow” Shallow” Slow Weak” Weak” Wide Narrow Regular Loose
330k Deep Deep  Slow Weak” Weak Narrow Narrow' Regular Loose
FEBE  Shallow™ Shallow” Slow™ Slow’ Weak” Weak' Wide®  Wide" Loose
#4AK Shallow” Shallow" Weak” Weak' Wide"  Wide Regular Loose
HRAK Slow™ Slow’

B Ik Slow™ Slow"

[ Slow Irregular” Irregular”

S Weak Trregular’ Trregular”

K  Deep Fast® Fast Weak Short” Short™

KAk Shallow Strong Wide Long

Kk Strong Long' Long’

2Pk Deep Short” Short”

* 1 common attribute between preliminary and Ryu’s study
Pre : preliminary study
Ryu : Ryu’s study
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Table 2. Response Form of Category II
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Table 4. Analysis of the First and Second Delphi Survey for Items from Category I

First

Second

Item

POSIIVE 1 edian mode CVR POSIVE median mode CVR

rate (%)

rate (%)

Depth can be defined as an Euclidean distance between a skin

and a point at which the maximum amplitude of the pressure pulse 75 3 0.50 83 3 3 0.67
waveform is measured.
2 Period can be defined as time from a pressure pulse waveform 38 4 0.75 100 4 4 1.00
start to a pressure pulse waveform end.
3 Wlfiﬂ’l can be deﬁr}ed as a width of pressure pulse waveform at 38 4 075 100 4 4 100
a right angle to direction of lower arm.
4 ]rregu‘lanty can 'be Fieﬁned as what there is an occasion that pulse 38 3 075 100 3 3 1.00
doesn't run periodically.
5 There can be a strong relationships between #X and weakness 100 3 1.00
of pulse condition, and between 52 and strength of pulse condition. '
6 To measure pressure pulse waveform, a subcategory can consist
of depth, speed, power, width, regularity, and tension. & 3 0-50 67 3 3 0.3
7 Speed of pressure pulse waveform can be defined through a 38 5 025 50 25 3 0.00
pulse-respiration ratio, not a pulse rate.
8 There can be a relationship between the power of a pressure pulse 38 5 025 17 5 2 067
waveform and the blood pressure at the wrist.
9 There can be a relationship between the power of a pressure pulse
waveform and the wave amplitude at which the maximum amplitude 75 3 0.50 83 3 3067
of the pressure pulse waveform is measured.
10 A pressure pulse waveform has a physiological and a pathological
oy 33 1.5 1 -033
condition.
11 The standard region to measure a length of pressure pulse waveform
. e 83 2 2 067
is cun, guan, and chi.
12° Tension means a resistance against pressure.* 67 2 2 033
* @ non-Likert scale item
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Table 5. First and Second Delphi’ s Consensus and Convergence Analysis for Items in Category I

First Second

con- conver-
Q3 med Q1
sensus  gence

Item Q3 med con- conver-

sensus  gence

Ql

1 Depth can be defined as an Euclidean distance between a skin

and a point at which the maximum amplitude of the pressure 2.75 325 3  0.83 0.25 3 375 3 075 0.38
pulse waveform is measured.
2 Period can be defined as time from a pressure pulse waveform 3 4 4 075 050 325 4 4 081 038
start to a pressure pulse waveform end.
3 Wldth. can be deﬁned.as a width of pressure pulse waveform 3 4 4 075 050 4 4 4 100 000
at a right angle to direction of lower arm.
4 Irregularity ycan be de.ﬁnﬁed as what there is an occasion that 3 4 3067 050 3 3 3 100 0.00
pulse doesn't run periodically.
5 There can be relationships between #X and pulse weakness,
and between 5% and pulse strength. 303253 092 013
6 To measure pressure pulse v&faveform, a spbcategory can consist 275 3 3092 013 225 3 3075 038
of depth, speed, power, width, regularity, and tension.
f 1 fi fined through
7 Speed o pressure pulse waveform can be defined through a 3 3 2 050 050 2 325 060 050
pulse-respiration ratio, not a pulse rate.
Th lationshi th £
8 ere can be a relationship between the power o a pressure 3 2 050 050 2 3 2 100 0.00
pulse waveform and the blood pressure at the wrist.
9 There can be a relationship between the power of a pressure
pulse waveform and the wave amplitude at which the maximum 2.75 3 3092 0.13 3 3 3 1.00 0.00
amplitude of the pressure pulse waveform is measured.
10 A pressure pulse waveform has a physiological and a pathological 1 275 15 -017 088
condition.
11 The standa.rd region to measure a length of pressure pulse 2 2 2100 0.00
waveform is cun, guan, and chi.
12 Tension means a resistance against pressure.” 125 2 2 063 0.38
* @ non-Likert scale item
Table 6. Result of First and Second Delphi Survey for Items in Category II
Depth Speed Power Width Length Regularity Tension
Deep 0 Shallow| Fast 0 Slow|Strong 0  Weak[Wide 0 Narrow|Long 0 Short| O Imregular|Tense 0 Loose
F o Ist 100% 100% 100% 100% 100% 100% 100%
ar—k Ist |100% 100% 100% 100% 100% 100% 100%
éﬁ Ist 100% 100% 88% 13% 100% 100% 100% 100%
B st 100% 100% 100% 100% 100% 100% 100%
AR st 50% 50% |38% 63% 88% 13% 100% 63% 38% 100% 100%
% 2nd 50% 50% | 17% 83% 100% 100% 50% 50% 100% 100%
3 Ist 100% 100% 63% 38% 100% 88% 13% |100% 100%
Ak 2nd 100% 100% 50% 50% 100% 83% 17% [100% 100%
#M Ist 88% 13% 100% 100%] 13% 75% 13% 75% 25% [100% 50% 50%
% 2nd 83% 17% 100% 100%] 17% 67% 17% 83% 17% |100% 67% 33%
H!)E Ist | 13% 75% 13% 100% 100% 25% 75% 25% 75% 100% 13% 88%
= 2nd|17% 83% 100% 100% 33% 67% 17% 83% 100% 100%
B st 100% 100% 88% 13% 88% 13% 88% 13% | 13% 88% 100%
{H% 2nd 100% 100% 83% 17% 100% 17% 83% 100% 100%
pes Ist 100% 13% 13% 75% 75%  25% 88% 13% 88% 13% 100% 88% 13%
mna
Ak 2nd 100% 17% 83% 83% 17% 100% 100% 100% 100%
0 : same attribute of B fK in same subcategory
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Table 7. Items with High CVR over Predefined Cutoff Value in Category I

No. Item
2 Period can be defined as time from a pressure pulse waveform start to a pressure pulse waveform end.
3 Width can be defined as a width of pressure pulse waveform at a right angle to direction of lower arm.
4 Irregularity can be defined as what there is an occasion that pulse doesn't run periodically.
5 There can be relationships between B{ and pulse weakness, and between 5% and pulse strength.
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Table 8, Items that Reaching Consensus by Degree of Consensus and Convergence in Category I

Item

1 Depth can be defined as an Euclidean distance between a skin and a point at which the maximum amplitude

of the pressure pulse waveform is measured.

Period can be defined as time from a pressure pulse waveform start to a pressure pulse waveform end.
Width can be defined as a width of pressure pulse waveform at a right angle to direction of lower arm.

There can be relationships between #X and pulse weakness, and between 58 and pulse strength.

2

3

4  TIrregularity can be defined as what there is an occasion that pulse doesn't run periodically.
5

6

To measure pressure pulse waveform, a subcategory can consist of depth, speed, power, width, regularity, and

tension.

8 There can be no relationship between the power of a pressure pulse waveform and the blood pressure at the

wrist.

9 There can be a relationship between the power of a pressure pulse waveform and the wave amplitude at which
the maximum amplitude of the pressure pulse waveform is measured.
11 The standard region to measure a length of pressure pulse waveform is cun, guan, and chi.”

* . non-Likert scale item

Table 9, Pulse Conditions that Reaching Consensus by Degree of Consensus and Convergence in Category 11

Depth Speed Power Width Length Regularity Tension
Deep 0  Shallow| Fast 0 Slow 0 Weak| 0 0  Short 0 Trregular 0

FIR Ist 100% 100% 100% 100% | 100% 100% 100%
LR 1st | 100% 100% 100% 100% | 100% 100% 100%
B 1st 100% 100% | 88% 13% [ 100% | 100% 100% 100%
AR st 100% 100% 100% 100% | 100% 100% 100%
{2k 2nd 100% 100% 83% 17% | 100% | 17% 83% 100% [ 100%
#&K  2nd 100% 17% 83% | 83% 17% | 100% | 100% 100% | 100%

0 : same attribute of FFEJJK in same subcategory
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Table 10, Number of Pulse Condition with Unanimous Consent

Subcategory No. of pulse condition

Depth 7

Speed 8

Power 5

Width 8

Length 5
Regularity 10

Tension 9
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