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Correlation and Comparison Between Yin-Deficiency Questionnaire Score
and Biofunctional signals

Seung-yeon Yoo', Jin-Moo Le¢’, Young-Jae Park"”, Hwan-Sup oh"*, Young-Bae Park"”’

1Depar‘[ment of Human Informatics of Oriental Medicine, Interdisciplinary Programs, Kyung Hee University
2Dept. of Oriental Gynecology, College of Oriental Medicine, Kyung Hee University
3Department of Biofunctional Medicine & Diagnostics, College of Oriental Medicine, Kyung Hee University
4Dept. of Mechanical Engineering Kyung Hee University

Objectives: The purpose of this study was to analyze the relationship between Yin-deficiency questionnaire score and

various biofunctional signals in women.

Methods: A retrospective chart review was performed on charts of 195 patients who visited Gangdong Kyung Hee
Hospital between April 1st and September 30th, 2011. The subjects were categorized into two groups, a low
Yin-deficiency group (n=118) and a high Yin-deficiency group (n=77).

The authors analyzed the correlation between Yin-deficiency questionnaire score and biofunctional signals by
Pearson's correlation coefficient test and the difference in biofunctional signals between the two groups by

independent samples t-test using SPSS for windows.

Results: 1. Negative correlations were observed between the temperature difference of back-humerus, standard
deviation of all R-R intervals (SDNN), total power (TP), low frequency (LF), high frequency (HF) on heart rate
variability parameters, and Yin-deficiency questionnaire score. A positive correlation was observed between the
temperature difference of knee-humerus and Yin-deficiency questionnaire score.

2. The temperature difference of back-humerus in the high Yin-deficiency group was significantly higher than that
in the low Yin-deficiency group. The temperature difference of knee-humerus, height, waist-hip ratio, SDNN, TP, LF,
and HF of the high Yin-deficiency group were significantly lower than those of the low Yin-deficiency group.
Conclusions: The results of this study suggest that the comprehensive diagnosis of Yin-deficiency and biofunctional

signals is useful.

Key Words  Yin—deficiency, biofunctional signal, thermography, bicelectrical impedance analysis, heart rate variability
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Table 1. Age Distribution of Subjects

Age Z<0 (n=118) Z>0 (n=77) p-value

~19 1 1 2

20~29 31 16 47

30~39 46 25 71

40~49 23 15 38

50~59 13 16 29

60~69 1 3 4

70~ 3 1 4 0.360

Mean Age(Mean + SD) 36.84+11.33 40.40+12.30 38.25+11.82 0.039*

Z : transformed score of Yin-Deficiency Questionnaire; SD : Standard Deviation

#%p<0.05, **#p<0.01
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Table 2. Correlation between Yin-Deficiency Questionnaire Score and Thermography and Comparison of Thermography
Results between Groups

Pearson . . Z<0(n=118 Z>0(n=77

Correlation Sig. (2-tailed) Mea(ni SD) Meargi SD) p-value

% Forehead -0.033 0.646 1.36+0.61 1.31£0.62 0.603

[ Chest Center -0.062 0.390 1.31£0.54 1.29+0.59 0.786
rfifi5t Central Venter 0.011 0.883 0.79+0.69 0.76+0.62 0.775
K Sea of Qi 0.020 0.781 0.54+0.72 0.56+0.66 0.892

F#7T Origin Pass 0.024 0.740 0.87+0.63 0.91£0.59 0.614
JeRi B Lt. medial humerus -0.033 0.646 31.90+0.95 31.84+0.95 0.675
AR Ei Rt medial humerus -0.033 0.647 31.96+0.95 31.88+0.94 0.571
JEF4# Lt. Palm 0.086 0.232 0.33+1.31 0.68+1.15 0.062
T4 Rt. Palm 0.084 0.245 0.25£1.26 0.54+1.07 0.095

/-8 § Lt. Gao Huang Shu -0.169 0.018* 2.43+0.71 2.19+0.73 0.021*
4% Rt. Gao Huang Shu -0.182 0.011* 2.37+0.73 2.10£0.70 0.012*
JetthEE Lt. Will Chamber -0.137 0.056 2.29+0.67 2.10£0.62 0.049*
HHiZE Rt. Will Chamber -0.174 0.015* 2.15+0.69 1.91+0.62 0.015*
7e1% bl Lt. lateral humerus 0.024 0.744 30.38+1.02 30.39+0.94 0.980
Hit% Eii Rt. lateral humerus 0.042 0.557 30.47+1.07 30.54+0.95 0.647
ZEF34% Lt. back of hand -0.024 0.737 1.39+0.88 1.42+0.79 0.797
£ TF1% Rt. back of hand -0.031 0.662 1.51£0.91 1.47+0.89 0.782
ZeriApE Lt. front thigh 0.074 0.301 -1.20+0.72 -1.07+0.78 0.498
FEiAE Rt. front thigh 0.093 0.196 -1.20+0.72 -1.08+0.77 0.240
el Lt. knee 0.173 0.015* -2.18+1.04 -1.86+0.95 0.032*

£ Rt. knee 0.148 0.039* -2.25+1.01 -1.86+0.95 0.011*
Jee=H Lt. Leg Three Li 0.010 0.889 -0.35+0.90 -0.31+0.88 0.746
A E=H Rt. Leg Three Li 0.037 0.611 -0.36+0.91 -0.26+0.82 0.445
/2% Lt. instep 0.064 0.365 -1.06+1.46 -0.80+1.13 0.183

F /£ Rt. instep 0.081 0.259 -1.16+1.43 -0.93+1.15 0.230
ZE1% KHE Lt. backward thigh 0.011 0.876 -0.51£0.75 -0.48+0.81 0.811
F1% KBS Rt backward thigh 0.038 0.603 -0.36+0.79 -0.26+0.78 0.370
ZeIE Lt. popliteus -0.034 0.635 1.58+0.79 1.54+0.85 0.793

A5 /BEE Rt. popliteus -0.040 0.581 1.44+0.86 1.37+0.84 0.557
Je/INEE Lt. calf 0.055 0.443 0.13+£0.74 0.23+£0.78 0.339
Ai7INEE Rt. calf -0.009 0.896 0.06+0.84 0.05+0.74 0.947

Zeil Lt. heel -0.053 0.461 1.77+27.60 -0.61+1.00 0.451

£ Rt. heel 0.000 0.997 -0.82+1.10 -0.70+1.04 0.480

**p<0.05, ***p<0.01, SD : Standard Deviation;
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Table 3. Correlation between Yin-Deficiency Questionnaire Score and Body Composition Analysis and Comparison of
Body Composition Analysis Results between Groups

]
SDNN(r=-0.169), &% & (r=-0.181
TFIHr=-0.191)=

At e

), A53Hr=-0.219),
] & Halrh
01 9] AluhHo| =2 H|

Pearson . . Z<0(n=118) Z>0(n=77)
. Sig. (2-tailed) p-value
Correlation Mean + SD Mean + SD
Height -0.112 0.120 160.97+5.64 159.05+5.84 0.023*
Total body water -0.017 0.819 31.21£25.79 28.90+3.35 0.437
Soft lean mass 0.025 0.730 37.01+3.93 37.06+4.33 0.926
Osseous -0.006 0.929 2.30+0.27 2.28+0.28 0.640
Fat Free Mass -0.016 0.822 42.23+31.91 39.35+4.59 0.432
Weight 0.042 0.564 56.07+7.27 57.29+9.90 0.353
Skeletal Muscle Mass 0.022 0.760 21.144+2.51 21.15+2.80 0.978
Body Fat Mass -0.008 0.909 17.44+8.16 17.95+6.89 0.655
Body Mass Index 0.092 0.202 21.68+2.92 22.65+3.74 0.043*
Percent Body Fat 0.016 0.822 29.49+5.53 30.50+6.74 0.255
Waist-Hip Ratio 0.110 0.127 0.83+0.05 0.85+0.07 0.042*
Soft Lean Mass of Rt. arm 0.061 0.400 1.85+0.32 1.88+0.37 0.462
Soft Lean Mass of Lt. arm 0.054 0.452 1.83+0.32 1.86+0.37 0.477
Soft Lean Mass of trunk 0.037 0.610 17.34+1.93 17.4542.28 0.726
Soft Lean Mass of Rt. leg -0.031 0.671 6.14+0.75 6.07+0.85 0.553
Soft Lean Mass of Lt. leg -0.026 0.717 6.14+0.74 6.06+0.86 0.529
The Ratio of Soft Lean Mass of Rt. arm 0.081 0.262 102.91£9.88 103.49+9.94 0.691
The Ratio of Soft Lean Mass of Lt. arm 0.070 0.329 102.0949.72 102.5349.73 0.757
The Ratio of Soft Lean Mass of trunk -0.088 0.221 94.224+66.06 87.30+£7.00 0.362
The Ratio of Soft Lean Mass of Rt. leg -0.059 0416 91.24+9.20 89.17+10.89 0.155
The Ratio of Soft Lean Mass of Lt. leg -0.055 0.443 91.3249.33 89.05+11.01 0.125
Obesity Degree 0.090 0.212 103.11+13.89 107.75+17.77 0.043*
body cell mass 0.031 0.665 25.42+2.74 25.4743.04 0.909
bone mineral content -0.003 0.970 2.30+0.28 2.28+0.28 0.736
basal metabolic rate 0.023 0.752 1219.10£90.25 1219.87+£99.14 0.955
arm circumference 0.098 0.174 27.68+2.44 28.44+3.13 0.076
arm muscle circumference 0.100 0.165 23.86+1.86 24.384+2.25 0.085

**p<0.05, ***p<0.01; SD : Standard Deviation
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o E

1.04(ms2, log), A3} 5.45+1.21(ms2, log), 1153}
5A4E113(ns2, log) = PEPATE 2153w SDNN it BRHER) m, T KE 5 QA9 B0l
35.84£16.81, FX1% 6.56+0.84(ms2, log), AFT  Fyzol 1|9 ool el 7)50] 2EE AHZ
4.88+ 0.95(ms2, log), I3} 4.99+1.18(ms2, log) > T} s B st ke AL &
= UERAT SDNN, $4, AT AT AF o) gajo] k2 PN B AR B, B
Slrell A A debskom, SAA 7 Fo% Ato] o et S48 ol Hol g A AL Ao
7h SI31EH(Table 4). 2 128 A 2 5ol 128 s s o]
dot S8 FE W, s 9 RS Alokeke
5. Sold=E1t B BEX|9] HEEA 240t F= 7% ﬂﬂi 7 WeA Exo] T, Wi
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WgTel RS HANE vwsg 7 gpg AP w0 Sl HErRL /EISTIS w ]
o] AREAS HAF Ay SFMRY) K. o] FE5d 159 SEAEo] AdAo R 3y
POMSA-9] vigorg #12]$t depression(r=0.354), of MK, Mz, KK 5ol Aol e, B

5= = i N 3
tension(r=0.381), anger(r=0.264), fatigue(r=0397), ~ N°F3h 7ol FFEHT LU, W T

fjﬁ%

confusion(0.337), friendliness(r=0.161)3 3} 3st4 L, KIRRZAS, ST, ML s-<) et ot A

MW ST =034, BB 0515y oke] gy ) HERITH ER 83s e ouH gt o
AAE Bk JAAA7L FLAE = ARSlolA] B2 o] & uNIsH
Aos|ay moswe ArovAns wmys oW LEWA she AT AER T e
A3, K-POMSAT2] depression, tension, fatigue, AL ARlew 5 7 e THSH w39
confusion, friendliness &, S+ F 2] GE3loA A2 wksl A7) Q) o]yt &89 thor
FeE TN A GEtor), BAMow gog ¢ o dE AFAsE SSAEA /Al oq
ZFo] 7} 1St Table 5). FHAR S Arsiehs Frpidlelng 4

5ol Tashs TS ARAon AFH o

Table 4. Correlation between Yin-Deficiency Questionnaire Score and Heart Rate Variability and Comparison of Heart Rate
Variability Values between Groups

Pearson Z<0(n=118) Z>0(n=77)

Correlation Sig. (2-tailed) Meant SD Mean SD p-value

SDNN -0.169 0.018* 42.69+22.03 35.84+16.81 0.021*
RMSSD -0.125 0.081 39.21+28.08 32.77+24.30 0.101

TP(ms2, log) -0.197 0.006** 6.96+1.04 6.56+0.84 0.005%*
VLF(ms2, log) -0.139 0.052 6.10+1.07 5.85+0.87 0.085

LF(ms2, log) -0.219 0.002%* 5.45+1.21 4.88+0.95 0.000**

HF(ms2, log) -0.191 0.007* 5.44+1.13 4.99+1.18 0.009%*
LFnorm -0.023 0.754 49.90+19.14 47.56+18.89 0.403
HFnorm 0.023 0.754 50.10£19.14 52.44+18.89 0.403
LF/HF ratio(log) -0.040 0.577 1.59+2.14 1.23+1.24 0.266

**p<0.05, ***p<0.01; SD, standard deviation; SDNN, standard deviation of all R-R intervals; TP,Total power; VLF,very low frequency; LF,low frequency;
HF,high frequency
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Table 5. Correlation between Diagnostic Pattern Questionnaire Scores and Comparison of Diagnostic Pattern
Questionnaire Scores between Groups

Pearson . . Z<0(n=118) Z>0(n=T77)
Correlation Sig. (2-tailed) Moan < SD Moan < SD p-value
depression 0.354 0.000%** 0.54+1.81 1.77+£3.39 0.004**
vigor 0.051 0.479 0.1540.56 0.19+0.73 0.649
tension 0.381 0.000** 0.25+0.76 0.97+1.93 0.002%*
K-POMS anger 0.264 0.000** 0.41+1.54 0.88+2.03 0.082
fatigue 0.397 0.000** 0.68+1.36 1.64+1.81 0.000**
confusion 0.337 0.000** 0.36+0.75 0.79+1.36 0.000**
friendliness 0.161 0.024* 0.35+0.90 0.58+1.10 0.011*
Cold pattern 0.234 0.001** 5.01£1.92 5.56+2.07 0.060
Heat pattern 0.515 0.000%** 2.22+1.85 4.22+1.99 0.000%**
**p<0.05, ***p<0.01; SD : Standard Deviation;
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