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Abstract

A Study of Correation between Pulse-Respiration Ratio and
Characteristics of Therma Temperature

Hyuk-Jee Lee, Young-Jee Park, Young-Bae Park*, Hwan-Sup Oh

Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Programs,
College of Oriental Medicine, Kyung-Hee University

Background :

For standardizing of Han-Yeol [3E#] , which is a kind of diagnosis method in oriental medicing, it is nece-
ssary to investigate into relationship of symptoms and signs representative of Han-Yeol [ZE#] to the biofunc-
tiond medica signas; thermd temperature by Thermography, Pulse-Respiration Ratio and so on. By corrda
tion andysis of these data items acquired from peatients, it could be provides the fundamental data for standar-
dizing of Han-Yeol [ZE#1] .

Objectives :

We performed this study to check the characteristics of thermal temperature with Han-Yeol [ZE#] datue by
pulse-respiration ratio.

Methods :

We sdected nine regions around acupoints induding Yin dang[F1 =], Sugu[7K7&, Gv26], Chondd[KZE, CV22],
Chonjung[fE#, CV17], Chung-wan[F Bz, CV12], Ch'onch'u[ X#&, S25], No-gung[#&=, P8], and caculated
based on the utility of R.O.l.(Region of Integer) by IR-2000 these points temperature from 68 subjects.

In practicing pulse-respiration ratio over 4.0 means the statues of Yeol [#1] |, pulse-respiration ratio below 4.0
means the statues of Han [%&] .

To optimum conditions thermd temperature, which are not effected by internd and externd varigbles, we stu-
died preceding research. The results shows that optima time period is 20minutes after undressed and the
optima region is the region around acupoints including Sugu [ /K&, GV26] .

Based on a preceding research results, we analyzed these data by Paired T-test between GV26 Region and
8-Thermography Regions and two-way repested ANOVA with thermography(AT) and Han-Yeol [Z#h]
statue by pulse-respiration ratio.
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Results :

1 In applying of two-way repested ANOVA with thermography(AT) and Han-Yeol [ZE#\] datue by
pulse-respiration ratio, Sugu [7K#&E7N,GV26] - [FlI& 7 HN1] , Sugu [7Ki#, GV26] - Chonjung[fE+,
CV17], Sugu [7Ki#, GV26] -Chung-wan[F iz, CV12]had significant differences.

2. In gpplying of Pared T-test between Sugu [7K#&E7V,GV26] Region and 8-Thermography Regions, there
were significant differences except of Sugu [7K#&7T,GV26] -Ch'ondol[XZ€, CV22].

3. In the difference of Sugu [7K;&, GV26] -Chung-wan[# iz, CV12], therma temperature increases a lot
in the statues of Yeol [#] , thermal temperature decreases a lot in the statues of Han [3E] .

Conclusions :
On the analyss of Thermography, we obtain the measurement conditions were considered the individua
vaiations. And it is different that the therma temperature change on Thermography according to Han-Yeol
[F#h] statue by pulse-respiration ratio.

Key words :
Pulse-Respiration Ratio, characteristics of thermal temperature, Han-Yeol [2E#] |, Sugu [KE7R,GV26] ,
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Thermography
(Interval 5min, for 20min)

Analysis of
Surface Temperature

Analysis of
Surface temperature
Changes

Optimal Condition

Pulse—Respiration ratio

Cold—Heat Type

Thermography

\ 4

(Time period &Region)

2! 1. Block diagram of experimental process

(Undressed 20min, GV26)
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H 1. Transformation of data

Factor Category Case(%0)
Cold-Heat Heat 27(39.7)

by pulse-respiration ratio Cold 41(60.3)
Mae 17(25.0)

Genaer Femdle 51(75.0)

~39 19(27.5)

40~49 14(20.6)

Age 50-59 25(36.8)

60~ 10(14.7)

Tota 68(100.0)

pulse-respiration rati

50

80
pulse/min

3! 3. the scatter plot between pulse—respiration ratio and pulse/min

pulse—respiration rati

6.00

5.50

14

16

18
respiration/ min

20

=H

4. the scatter plot between pulse—respiration ratio and respiration/min
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%! 5, Distribution of Cold—Heat by Pulse—
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Genderl %)

Male, K 25

Female, 78

2! 6. Distribution of Gender

X 2. Pulse-respiration ratio and Gender Distribution of Subjects

Gender Totd
Mde Femade
pulse-respiration Cold 7(10.3) 34(50.0) 41(60.3)
ratio Hest 10(14.7) 17(25.0) 27(39.7)
Total 17(25.0) 51(75.0) 68(100.0)

H 3. Pulse—respiration ratio and Age Distribution of Subjects

Age Total
1 2 3 4
pul se-respiration Cold 9(13.2) 9(13.2) 15(22.1) 8(11.8) 41(60.3)
ratio Hest 10.0(14.7) 50(74)  10.0(14.7) 2029  27.0(39.7)
Total 190(27.9)  140(206)  250(36.8)  100(147)  68.0 (100)

+1: 394 o]}, 20 40~494, 3: 50~59A, 4: 60A1 ©]/¢
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over B0, 147

under 39, 279

50-59, 368

40-48, 206

2l 7. Distribution of Age

50.0

O Cool

30.0
B Heat

20.0

0.0
male female

12! 8. Cross—tabulation between Gender and Cold—Heat

250

20.0

15.0
O Cool
W Heat
10.0
5.0
0.0

-39 40-49 50-59 50—

12! 9. Cross—tabulation between Age and Cold—Heat
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respiration/min

Frequency

ARE o Y RYeEse) AFEE AHE
0 T T T T
Jq'}‘f ‘% 0&?@?—%0] Xé‘ﬁL‘vt_L,‘n_TE: E‘ﬂ{— Zigi ‘ resﬁiration/min
UEMRTHIE 10-23) 12 10, Respiration per minutes
H 4, Results of Descriptive Statistics
Descriptive
N Min Max Mean SD.
pulse- respiration/min 68 14.0 24.0 19.6 24
respiration max. B.P. 68 810 176.0 1185 211
ratio min. B.P. 63 47.0 104.0 69.5 130
pulse/min 63 53.0 107.0 75.6 10.1
pulse-respiration ratio 68 26 59 39 0.7
H 5, Results of Normality Test on 8—Thermography Regions
. Descriptive Normality Test
Regions - -
N Min Max D Mean SD. Z sSg
GV26 68 32.65 2525 74 28.87 134 0.60 0.86
HN1 68 34.09 25.33 8.76 29.18 145 0.92 0.36
Ccv22 68 35.35 251 10.25 28.78 151 091 0.38
Ccv17 68 34.42 2349 10.93 28.24 154 0.72 0.67
Ccv12 68 35.09 24.04 11.05 2791 157 0.70 071
R.S25 68 37.11 23.87 13.24 27.80 1.78 0.98 0.30
L.S25 68 36.76 23.73 13.03 27.79 174 114 0.15
R.P8 31.3 2528 6.02 28.42 128 0.39 1.00
L.P8 68 3201 25.16 6.85 28.23 1.30 0.62 0.84

* N : Numbers of Subjects, Min: Minimum vaue, Max: Maximum vaue,

S.D: Standard Deviation, D: difference of temperatures(Max-Min)



112

OfSiA} - 2} - b - 2B

=

max. B.P.

Frequency

80 100 120 140 160
max. B.P.

11, Maximum Blood Press

pulse/min

180

Frequency
T

a3

pulse/min

13. Pulse per minutes

GV26

110

Frequency

H

T T
24.00 26.00 28.00 30.00 32.00

GvV26

15, Normality Test on GV26

34.00

Mean = 118.46
Std. Dev. = 21.053
68

Mean = 75.63
Std. Dev. = 10.085
68

Mean = 28.8719
Std. Dev. = 1.33765
=68

min. B.P.

Frequency

AY

N

[

= H

T T
40 50 60 70 80 90

min. B.P.

12, Minimum Blood Press

pulse-respiration rati

100

[¢]

110

Frequency

= H

T T
2.00 3.00 4.00 5.00
pulse-respiration ratio

14, Pulse—Respiration Ratio

Frequency
7

T

= H

T T T
26.00 28.00 30.00 32.00
HN1

16. Normality Test on HN1

T
34.00

Mean = 69.53
Std. Dev. = 13.006
68

Mean = 3.9125
Std. Dev. = 0.65564
N=68

Mean = 29.1774
Std. Dev. = 1.44921
N=68
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12! 19, Normality Test on CV12
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L.S25
2! 21, Normality Test on L.S25

Mean = 28.779
Std. Dev. =1.5134
N =68

Mean = 27.9147
Std. Dev. = 1.57138
N=68

Mean = 27.7943
Std. Dev. = 1.73588
68
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12! 18, Normality Test on CV17
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13! 20. Normality Test on R.S25
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25.00 26.00 27.00 28.00 29.00 30.00 31.00 32.00
R.P8
%! 22, Normality Test on R.P8

Mean = 28.2425
Std. Dev. = 1.53551
N =68

Mean = 27.8047
Std. Dev. = 1.78239
N=68

Mean = 28.4213
Std. Dev. = 1.27835
68
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L.P8

Frequency

Mean = 28.2328
Std. Dev. =1.30111
N=68

T
26.00

28.00

30.00 32.00
L.P8

2 23, Normality Test on L, P8

X 6. Results of Paired T—test between GV26 Region and 8—Thermography Regions

Mean SD AT t Sig. (2-tailed)
GV26 28.87 1.34 -0.31 -364 0.00*
HN1 29.18 145

GV26 28.87 1.34 0.09 0.78 0.44
cv2 28.78 151

GV26 28.87 1.34 0.63 543 0.00*
cvi7 28.24 1.54

GV26 28.87 1.34 0.96 6.86 0.00*
cv12 27.91 157

GV26 28.87 1.34 1.07 6.43 0.00*
RS25 27.80 178

GV26 28.87 1.34 1.08 6.95 0.00*
L.S25 27.79 174

GV26 28.87 1.34 045 4.78 0.00*
RPS 2842 1.28

GV26 28.87 1.34 0.64 6.42 0.00*
L.P8 28.23 1.30

*S.D: Standard Deviation,
AT : difference of Mean Temperatures(GV26-HN1)
* 1 p<0.05
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Mean of @—Themography
an
29
28
27
26
25
GV26  HN1 Cv22 CV17 V12 R.S25 L.S25 RK.P8& L.P8
%l 24, Mean Temperatures of 9—Thermography
Ocold
B Heat

GV 26 HM

%! 25, Results of two—way repeated ANOVA with GV26—HN1 and Pulse—Respiration ratio



H 7. Results of two—way repeated ANOVA with thermography and Pulse—Respiration ratio

Item GV26 HN1 AT Sg. F Sg.
Mean SD Mean SD
P-R Cold 28.90 0.21 29.04 0.21 -015 0.168 GV26-HN1 17.62 0.000
ratio Heat 28.83 0.26 29.38 0.28 -0.55 0.000 Cold-Hesat 0.17 0.686
GV26-HN1*Cold-Heat 596 0.017
Item GV26 Ccv22 AT Sg. F Sg.
Mean SD Mean SD
P-R Cold 28.90 0.21 28.69 0.24 0.21 0.181 GV26-Cv22 027 0.604
ratio Heat 28.83 0.26 28.91 0.29 -0.08 0.671 Cold-Heat 006 0.814

GV26-Cv22*Cold-Hest 140 0241

Item GV26 cv17 AT Sg. F Sg
Men SD Mean SD

PR Cod 2890 021 2809 024 08L 0000 GV26-CV17 2520 0.000

raio Heat 2883 026 2848 030 035 0054 Cold-Hesat 023 0632

GV26-CV17*Cold-Hest 3.87  0.053

Item GV26 cV12 AT Sg. F Sg
Men SD Mean SD

PR Cod 2890 021 2769 024 120 0000 GV26-CV12 4159 0.000

raio Heat 2883 026 2825 030 058 0009 Cold-Hest 054 0465

GV26-CV12*Cold-Hest 5.02 0.028

Item GV26 R.S25 AT Sg. F Sg.
Mean SD Mean SD

P-R Cold 28.90 0.21 27.67 0.28 123 0.000 GV26-R.S25 36.73 0.000

ratio Heat 2883 2802 034 0.29 082  0.003 Cold-Heat 016 0.688

GV26-R.S25*Cold-Heat 152  0.223

Item GV26 L.S25 AT Sg. F Sg.
Mean SD Mean SD

P-R Cold 2890 021 27170 027 120 0.000 GV26-L.S25 4357 0.000

ratio Heat 2883 0.26 2793 034 0.90 0.001 Cold-Heat 006 0.814

GV26-L.S25*Cold-Heat 088  0.352

Item GV26 RPS AT  Sg. F Sg
Men SD Mean SD

PR Cod 2890 021 2837 020 053 0000 GV26-RP8 19.96  0.000

raio Heat 2883 026 2850 025 033 0029 Cold-Hest 001 0919

GV26-R.P8*Cold-Heat 101 0.318

Item GV26 L.P8 AT Sg. F Sg.
Mean SD Mean SD

P-R Cold 28.90 0.21 28.22 0.20 0.68 0.000 GV26-L.P8 37.83 0.000

ratio Heat 2883 026 2825 025 058  0.000 Cold-Heat 0.00 0.951

GV26-L.P8*Cold-Hest 020  0.655
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28.25

28.9

28.85

28.8

28.75

Temperature

287

28.65

28.6

28.55
GV 26

ECold
W Heat

V2

2l 26, Results of two—way repeated ANOVA with GV26—CV22 and Pulse—Respiration ratio

28.8

28.6

=28.4

28.2

Temperatur

28

278

276

V26

mCold
W Heat

CV17

2 27, Results of two—way repeated ANOVA with GV26—CV17 and Pulse—Respiration ratio

KEE (GV20) 7919t iR F-91el QlojAE, AT
7} 3e] Akl it F-9)7F 081T WA YE
U fol@ Aoz AAAR, Ee) AFME Aol
7F QA JERstTh kiR (GV26)R-Slet e §
ol YoiAe o] FF dof FFelA AT

BT frol Aol7h vehon, 3o 4@e 1.29T,
o &2 058C=E, 3o A ek 7]

0.
7 H 2 Wl Aoz JERth(E 7) (29
25-32).

iicA
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258.8
28.6
28.4
28.2

26

O Cold
W Heat

Temperatur

27.8

27.6

27.4

2r.2

27
(&)= ot V2

2l 28, Results of two—way repeated ANOVA with GV26—CV12 and Pulse—Respiration ratio

HE Cold
W Heat

Temperature

GWV28 R.825

12! 29, Results of two—way repeated ANOVA with GV26-R.S25 and Pulse—Respiration ratio

25.8
25.6
25.4
25.2

=25

0 Cold
W Heat

Temperature

278

276
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2! 30. Results of two—way repeated ANOVA with GV26—-L.525 and Pulse—Respiration ratio
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%! 31, Results of two—way repeated ANOVA with GV26-L.525 and Pulse—Respiration ratio
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12 32, Results of two—way repeated ANOVA with GV26—L.P8 and Pulse—Respiration ratio
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X 8. Results of T—test between 9—Thermography Regions and Cold—Heat by Pulse—Respiration ratio

P-R rdtio N Mean SD Mean Difference t Sig. (2-tailed)

GV26 Cold 11 28.90 1.60 0.07 0.20 0.85
Heat 27 28.83 0.82

HN1 Cold 41 29.04 173 -0.34 -0.94 0.35
Heat 27 29.38 0.86

Ccv22 Cold 41 28.69 176 -0.22 -0.59 0.56
Heat 27 2891 1.06

Ccv17 Cold 41 28.09 178 -0.39 -1.03 0.31
Heat 27 28.48 105

Cvi2 Cold 41 27.69 181 -0.56 -1.44 0.16
Heat 27 28.25 107

R.S25 Cold 41 27.67 2.03 -0.35 -0.79 0.43
Heat 27 28.02 134

L.S25 Cold 41 27.70 201 -0.23 -0.54 0.59
Heat 27 27.93 124

R.P8 Cold 11 28.37 146 -0.13 -0.40 0.69
Heat 27 28.50 0.97

L.P8 Cold 41 28.22 151 -0.03 -0.08 0.93
Heat 27 28.25 0.94

29

28.8

28.8

28.4

28.2

28

Cold

Heat

%! 33, Result of T-test between Cold and Heat by Pulse—Respiration ratio on GV26 Region
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28
Cold Heat

2! 34, Result of T-test between Cold and Heat by Pulse—Respiration ratio on HN1 Region
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z28.8
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z28.2

28
Cold Heat

2! 35, Result of T-test between Cold and Heat by Pulse—Respiration ratio on CV22 Region
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12! 36, Result of T-test between Cold and Heat by Pulse—Respiration ratio on CV17 Region
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2! 37. Result of T—test between Cold and Heat by Pulse—Respiration ratio on CV12 Region

28.5

=28

27.5

=27

26.5

Cold Heat

2! 38, Result of T-test between Cold and Heat by Pulse—Respiration ratio on R,S25 Region
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Cold Heat

2! 39, Result of T-test between Cold and Heat by Pulse—Respiration ratio on L,S25 Region
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2! 40, Result of T-test between Cold and Heat by Pulse—Respiration ratio on R,P8 Region
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2! 41, Result of T-test between Cold and Heat by Pulse—Respiration ratio on L.P8 Region
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