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Abstract

Correlation Analysis between Cold-Heat Score and Acoustic Analysis Index
Dong-Hoon Yang, Seung-Yeon Yoo, Shin-woong Cho, Chan-Kyu Park*, Young-Jae Park, Young-Bae Park

Dept. of Biofunctional Medicine and Diagnosis, College of Oriental Medicine, Kyung Hee University
*Dept. of Human Informatics of Oriental Medicine, Interdisciplinary Programs, Kyung Hee University

Objective:
We performed this study to check relationship of Cold-Heat attribute analyzed quantitatively by questionnaire
with acoustic analysis index.

Method :

We checked a questionnaire composed of 15 items about the contents of Cold-Heat and asked 83 subjects
to answer in the form Likert-like 7-points score. And then, we extracted Cold-Hesat attribute from hest score,
cold score, heat index and cold index. we measured the acoustic analysis indexes of cardinal vowels by Dr.
speech program. Afterward, the data were analyzed by correlation analysis.

Results :

All cardinal vowels is positive correlated with cold score, heat score and cold index. NNE of vowel /a/
is negative correlated with cold index. Shimmer and FO tremor of vowel /e/ is negative correlated with cold
index. Jitter of vower /u/ is positive correlated with Cold score.

Key Words : Acoustic Analysis, Cold-Heat, Questionnaire
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Table 1. Characteristics of the participants
Min Max Mean+SD
Age 19 33 20.84+2.45
Height 153 190 171.61+8.02
Weight 42.50 93.00 64.71+11.21
BMI 16.85 29.37 21.84+2.65
Table 2. Descriptive Statistics of Vocal Analysis Index
el e fil o/ u
Mean FO 169.58+47.70 175.67+48.97 180.11+51.06 179.83+50.45 181.14+51.03
Jitter 0.14+0.07 0.14+0.04 0.16+0.11 0.15+0.09 0.18+0.11
Shimmer 1.86+0.94 1.93+1.00 2.16+1.29 1.32+0.99 1.70£1.26
FO Tremor 2.08+2.08 2.50+2.76 2.39+2.72 3.36+3.91 2.73+2.98
Amp Tremor 2.52+2.37 2.27£2.05 243+2.19 2.15+1.36 2.19+1.79
NNE -14.55+3.77 -14.43+ 3.86 -13.43+3.89 -0.73+4.05 -0.42+4.12

meantstandard deviation



Fundamental Frequency(F0), Jitter, Shimmer, FO

tremor, Amp tremor, NNET 3¢} ZTH(Table 2).
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Table 3. Correlation analysis for Cold—heat Score & Index and Voice Analysis indexes of vowel /a/

S-Hesat S-Cold I-Hest I-Cold
FO 0.464*** 0.56 0.047 0.426***
Jitter 0.080 -0.075 0.070 -0.095
Shimmer -0.061 -0.064 -0.071 -0.075
FO Tremor 0.065 -0.099 0.069 -0.110
Amp Tremor -0.005 -0.147 0.008 -0.167
NNE -0.176 -0.392*** 0.052 -0.328**

*: P<0.05, **: P<0.01, ***: P<0.001

Table 4, Correlation analysis for Cold—heat Score & Index and Voice Analysis indexes of vowel /e/

S-Hesat S-Cold |-Heat I-Cold

FO 0.443** 0.580** 0.026 0.441***
Jitter 0.151 0.087 0.002 0.022
Shimmer -0.175 0.022 -0.231* 0.002
FO Tremor -0.175 0.086 -0.266* 0.044
Amp Tremor -0.138 -0.168 -0.122 -0.175
NNE 0.048 0.112 -0.105 0.061

*: P<0.05, **: P<0.01, ***: P<0.001
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(0.399) 2.2 F2|3tA Usttk(Table 6).

Table 5. Correlation analysis for Cold—heat Score & Index and Voice Analysis indexes of vowel /i/

h/\

S-Hesat S-Cold |-Heat I-Cold

FO 0.449*** 0.561*** 0.039 0.423**
Jitter 0.014 0.206 -0.031 0.208
Shimmer -0.061 0.131 -0.175 0.094
FOTremor 0.062 -0.085 -0.002 -0.121
AmpTremor 0.070 0.037 -0.032 -0.013
NNE 0.031 0.043 -0.016 0.024

*: P<0.05, **: P<0.01, ***: P<0.001

Table 6. Correlation analysis for Cold—heat Score & Index and Voice Analysis indexes of vowel /o/

S-Heat S-Cold I-Heat 1-Cold

FO 0.453*** 0.541%** 0.044 0.399***
Jitter 0.145 0.191 0.023 0.148
Shimmer -0.120 0.021 -0.159 0.009
FOTremor 0.202 0.008 0.125 -0.039
AmpTremor -0.136 -0.151 -0.136 -0.157
NNE 0.052 0.044 -0.095 -0.016

*: P<0.05, **: P<0.01, ***: P<0.001

Table 7. Correlation analysis for Cold—heat Score & Index and Voice Analysis indexes of vowel /u/

S-Hest S-Cold I-Hesat I-Cold

FO 0.446*** 0.538*** 0.039 0.396***
Jitter 0.141 0.260* -0.043 0.192
Shimmer -0.067 0.119 -0.200 0.071
FO Tremor 0.009 0.138 -0.124 0.081
Amp Tremor 0.059 0.103 -0.069 0.054
NNE 0.077 0.175 -0.100 0.110

*: P<0.05, **: P<0.01, ***: P<0.001
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