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The Changes of Electroencephalography According to
Emotional Stimulus in Sasangin

Lee Sang-Gi, Kim Young-Won, Shin Dong-Yun, Lim Mi-kyoung,
Yi Ja-Hyeong, Song Jung-Mo, Kim Lak-Hyung#®
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*Dept. of Neuropsychiatry, College of Oriental Medicine, Woosuk Univ.

1. Objectives
The objcetive of this study was to measure the differences of EEG changes accoring to emotional stimulus in Sasangin.

2. Methods

44 healthy volunteers(Soyangin 10, Soeumin 14, Taeumin 20) were participated. Sasang Constitution was diagn-
osed by Sasang specialist. Volunteers watched horror movie as the emotional stimulus. We recorded EEG data during
pre-stimulus rest(120sec), during-stimulus(197sec), post-stimulus(120sec). Power spectral analysis was done and relitive
power and a /(3 ratio were compared among each groups.

3. Results

(1) The mean of relative a of Taeumin was significantly decreased according to stimulus compared with Soyagnin.

(2) Relative @ of Soeumin was significantly decreased in T3 area according to stimulus compared with Taeumin.

(3) Relative 3 of Taeumin group was significantly increased in Fp2 area according to stimulus compared with
Soeumin.

(4) Relative high-3 of Soyangin group was significantly decreased in F3 by the post-stimulus rest compared with
Soeumin.

(5) a/B ratio of Soeumin was significantly increased according to stimulus compared with other groups.

4. Conclusions
Soyangin showed sensitive changes according to the emotional simulus compared with Soeumin and Taeumin.
Above results suggest that the emotional characteristics of Sasangin can be measured by objective methods as by

EEG.
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Table 1. General Characteristics(Unit: persons)
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Soyangin Soeumin Taeumin Total
Male 5 9 8 22
Female 5 5 12 22
Total 10 14 20 44
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Explain the experimental procedure and
receive the informed consent

Subjects respond to QSCCII

Sasang Constitution Specialist diagnoses
the Sasang Constitution

After 10 Minutes Rest

Emotional stimulating film was showed
and EEG data was corrected.

pre-stimulus period 120 sec
stimulus period 197 sec
post-stimulus period 120 sec

Analyse the Data

Fig. 1. Flow Chart of the Experiment
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Table 2. EEG Relative Power in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AI(B-A) AII(C-B)
Soyangin 0.357 0.352 0.346 -0.005 -0.006
® Soeumin 0.396 0.409 0.365 0.013 -0.044
Taeumin 0.346 0.356 0.330 0.010 -0.026
Soyangin 0.152 0.124* 0.158 -0.028 0.034
a Soeumin 0.171 0.151* 0.182 -0.020 0.031
Taeumin 0.164 0.157° 0.200 -0.008 0.043
Soyangin 0.274 0.287 0.280 0.013 -0.007
B Soeumin 0.265 0.257 0.272 -0.008 0.015
Taeumin 0.275 0.277 0.279 0.002 0.003
Soyangin 0.211 0.232 0.201 0.021 -0.030
Y Soeumin 0.211 0.232 0.201 0.021 -0.030
Taeumin 0.211 0.210 0.191 -0.001 -0.019
Soyangin 0.050 0.060 0.047 0.010 -0.013
high-3 Soeumin 0.046 0.045 0.048 -0.001 0.003
Taeumin 0.063 0.067 0.060 0.004 -0.007
Soyangin 0.644 0.486 0.663 -0.157 0.176
a/B Soeumin 0.805 0.771 0.958 -0.034 0.187
Taeumin 0.710 0.700 0.907 -0.010 0.207

The Shadow represents significant differences among each Sasang Constitution(P<0.05, by Kurskal Wallis test). Values are

significantly different each other by the different superscript(by Duncan's post hoc).
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Table 3. Comparison of Relative a Power of 8 Scalp Regions in Each Sasang Constitution
Sasang Constitution pre(A) during(B) post(C) AI(B-A) AII(C-B)
Soyangin 0.089 0.083 0.082 0.006 -0.001
Fpl Soeumin 0.088 0.098 0.092 0.010 -0.006
Taeumin 0.089 0.096 0.092 0.007 -0.003
Soyangin 0.094 0.084 0.079 20.010 -0.005
Fp2 Soeumin 0.089 0.100 0.090 0.011 -0.010
Taeumin 0.085 0.099 0.101 0.014" 0.001
Soyangin 0.153 0.124 0.154 0.029" 0.030"
B Socumin 0.172 0.161 0.197 20.011 0.036"
Taeumin 0.167 0.157 0.200 0.011 0.043
Soyangin 0.158 0.131 0.170 0.028" 0.039"
F4 Soeumin 0.172 0.166 0.200 0.007 0.034
Taeumin 0.184 0.183 0.225 0.001 0.042
Soyangin 0.138 0.119 0.150 0.018" 0.031"
T3 Socumin 0.179 0.140 0.177 0.040™ 0.037"
Taeumin 0.146 0.144 0.180 -0.002° 0.036
Soyangin 0.136 0.119 0.160 0.017 0.041"
T4 Soeumin 0.176 0.148 0.189 0.028% 0.041"
Taeumin 0.152 0.144 0.188 0.009 0.045"
Soyangin 0.219 0.172 0.225 0.046" 0.052"
P3 Soeumin 0.246 0.197 0.251 0.049" 0.054"
Taeumin 0.247 0.226 0311 0.021 0.085"
Soyangin 0.229 0.163 0.248 0.066" 0.085"
P4 Soeumin 0.247 0.202 0.260 0.045" 0.059"
Tacumin 0.243 0.205 0.301 0.039" 0.097"

The Shadow represents significant differences among each Sasang Constitution(P<<0.05, by Kurskal Wallis test). Values are significantly

different each other by the different superscript(by Duncan's post hoo).

" . Significant differences between pre and during stimulus(between during and post stimulus) in a Sasang Constitution(P<0.05, by Wil-

coxon's signed rank test)
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Table 5. Comparison of Relative high—-B Power of 8 Scalp Regions in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AL(B-A) AII(C-B)
Soyangin 0.019 0.027 0.018 0.008 -0.009
Fpl Soeumin 0.022 0.013 0.018 -0.009 0.005
Taeumin 0.032 0.031 0.032 -0.001 0.000
Soyangin 0.018 0.023 0.013 0.005 -0.010
Fp2 Soeumin 0.021 0.009 0.011 0.013 0.003
Taeumin 0.040 0.045 0.047 0.005 0.003
Soyangin 0.041 0.061 0.036 0.020 0.025™
F3 Soeumin 0.042 0.043 0.043 0.001 0.000°
Taeumin 0.054 0.057 0.050 0.004 -0.007"®
Soyangin 0.039 0.058 0.039 0.018 -0.019
F4 Socumin 0.044 0.039 0.042 -0.005 0.003
Taeumin 0.058 0.063 0.055 0.006 -0.009"
Soyangin 0.079 0.078 0.071 -0.001 -0.007
T3 Soeumin 0.073 0.082 0.084 0.009 0.002
Taeumin 0.094 0.094 0.080 0.001 -0.014"
Soyangin 0.088 0.093 0.080 0.005 -0.013
T4 Socumin 0.061 0.070 0.067 0.009 -0.003
Taeumin 0.082 0.093 0.078 0.011 -0.015"
Soyangin 0.055 0.063 0.054 0.008 -0.009
P3 Soeumin 0.052 0.052 0.059 0.001 0.007
Taeumin 0.074 0.075 0.068 0.002 -0.007
Soyangin 0.059 0.076 0.063 0.017 0.013
P4 Soeumin 0.055 0.056 0.063 0.001 0.007
Taeumin 0.071 0.078 0.069 0.007 -0.008

The Shadow represents significant differences among each Sasang Constitution (P<0.05, by Kurskal Wallis test). Values are

significantly different each other by the different superscript(by Duncan's post hoc).

" Significant differences between pre and during stimulus(between during and post stimulus) in a Sasang Constitution(P<<0.05, by Wil-

coxon's signed rank test)
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Table 4. Comparison of Relative B Power of 8 Scalp Regions in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AI(B-A) AII(G-B)
Soyangin 0.179 0.173 0.186 -0.006 0.014

Fpl Soeumin 0.166 0.133 0.157 -0.034 0.024
Taeumin 0.177 0.175 0.202 -0.002 0.027"

Soyangin 0.182 0.160 0.178 -0.023® 0.019

Fp2 Soeumin 0.169 0.114 0.135 -0.055™ 0.021
Taeumin 0.182 0.191 0.219 0.009" 0.027"

Soyangin 0.274 0.295 0.281 0.021 -0.015

F3 Soeumin 0.279 0.265 0.289 -0.014 0.024
“Taeumin 0.274 0.280 0.288 0.006 0.008

Soyangin 0.286 0.304 0.293 0.019 -0.012

F4 Soeunin 0.267 0.259 0.280 -0.008 0.021
Taeumin 0271 0.274 0.280 0.003 0.006

Soyangin 0.340 0.344 0.338 0.004 -0.006

T3 Soeumin 0.326 0.342 0.345 0.015 0.004
Taeumin 0.338 0.337 0.331 -0.001 -0.006

Soyangin 0357 0.385 0.354 0.027 -0.030

T4 Soeumin 0.324 0.328 0.334 0.004 0.006
Taeumin 0351 0.348 0.337 -0.003 -0.012

Soyangin 0.281 0315 0.311 0.034 -0.005

P3 Soeumin 0.296 0.321 0.330 0.025 0.009
Taeumin 0.301 0.301 0.292 0.000 -0.009

Soyangin 0.292 0.321 0.299 0.029 -0.021

P4 Soeumin 0.295 0.299 0.311 0.003 0.012
Taeumin 0.302 0.306 0.286 0.004 -0.020

The Shadow represents significant differences among each Sasang Constitution(P<0.05, by Kurskal Wallis test). Values are significan-

tly different each other by the different superscript(by Duncan's post hoc).

" . Significant differences between pre and during stimulus (between during and post stimulus) in a Sasang Constitution(P<0.05, by

Wilcoxon's signed rank test)
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Table 6. Comparison of a/B of 8 Scalp Regions in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AT (B-A) AII(C-B)
Soyangin 0.743 0.589 0.763 0.154 0.174
Fpl Socumin 0.904 1.046 0.969 0.142 -0.078
Taeumin 0.771 0.798 0.703 0.027 -0.095
Soyangin 0.695 0.656 0.689 -0.038" 0.032
Fp2 Soeumin 0.800 1.194 1.043 0.394° -0.152"
Taeumin 0.778 0916 0.689 0.138" -0.227
Soyangin 0.570 0443 0.567 0.127 0.124
B3 Soeumin 0.759 0.681 0.821 -0.078 0.139
Taeumin 0.647 0.648 0.910 0.000 0.262
Soyangin 0.595 0.460 0.557 -0.135 0.097
F4 Socumin 0.713 0.756 0.969 0.043 0.213
Taeumin 0.734 0.766 0.947 0.032 0.181
Soyangin 0421 0.344 0.450 -0.077 0.107"
T3 Soeumin 0.649 0496 0.661 0.154 0.165"
Taeumin 0451 0.447 0578 -0.003 0.131
Soyangin 0.384 0.302 0.488 -0.082" 0.186"
T4 Soeumin 0.678 0522 0.831 -0.157 0.309
Taeumin 0479 0450 0.621 -0.029 0.171"
Soyangin 0.876 0561 0.900 0315" 0.339
P3 Soeumin 0.991 0.729 1152 0.262 0.424"
Taeumin 0.932 0.836 1.446 -0.096 0.610"
Soyangin 0.865 0.535 0.886 -0.331" 0.352
P4 Soeumin 0.942 0.745 1.216 -0.198 0.471"
Taeumin 0.888 0.740 1.360 0.148" 0.621"

The Shadow represents significant differences among each Sasang Constitution (P<0.05, by Kurskal Wallis test). Values are

significantly different each other by the different superscript(by Duncan's post hoc).

. Significant differences between pre and during stimulus(between during and post stimulus) in a Sasang Constitution(P<<0.05, by Wil-

coxon's signed rank test)
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Table 7. Comparison of Relative © Power of 8 Scalp Regions in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AI(B-A) AII(G-B)
Soyangin 0.571 0.579 0.558 0.008 -0.021

Fpl Soeumin 0.616 0.657 0.629 0.040 -0.028
Taeumin 0.556 0.579 0.542 0.023 -0.037"

Soyangin 0.581 0.615 0.579 0.034 -0.036

Fp2 Soeumin 0.615 0.691 0.648 0.077 -0.043
Taeumin 0.568 0.557 0.527 0.012 -0.030"

Soyangin 0.364 0.350 0357 0.014 0.007

B3 Soeumin 0403 0.410 0.353 0.007 -0.057"
Taeumin 0.359 0.370 0.331 0.011 -0.039"

Soyangin 0367 0.350 0.342 0.017 -0.009

F4 Soeumin 0413 0.416 0.365 0.003 -0.052"
Taeumin 0.347 0.355 0.328 0.008 -0.027

Soyangin 0.191 0.183 0.227 0.008 0.044

T3 Soeumin 0.247 0.221 0.192 0.026 -0.029
Taeumin 0.200 0.203 0.217 0.003 0.014

Soyangin 0.210 0.183 0.203 -0.027 0.020

T4 Soeumin 0.256 0.257 0.237 0.001 -0.020
Taeumin 0.211 0.214 0.221 0.003 0.006

Soyangin 0.338 0.303 0.282 0.036 -0.021

P3 Socummin 0314 0.312 0.253 0.007 20053
Taeumin 0.264 0.214 0.244 0.021 -0.041

Soyangin 0.235 0.257 0.222 0.023 -0.035

P4 Socummin 0.307 0315 0.247 0.009 20.069"
Tacumin 0.261 0.284 0.235 0.023 0.049"

coxon's signed rank test)
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: Significant differences between pre and during stimulus(between during and post stimulus) in a Sasang Constitution(P<<0.05, by Wil-
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Table 8. Comparison of Relative y Power of 8 Scalp Regions in Each Sasang Constitution

Sasang Constitution pre(A) during(B) post(C) AI(B-A) AII(C-B)
Soyangin 0.151 0.156 0.160 0.005 0.004

Fpl Soeumin 0.133 0.116 0.136 0.017 0.020
Taeumin 0.170 0.151 0.165 0.019 0.013

Soyangin 0.145 0.140 0.141 0.004 0.001

Fp2 Soeumin 0.126 0.096 0.120 0.030 0.024
Taeumin 0.157 0.147 0.160 0.010 0.014"

Soyangin 0.210 0.230 0.205 0.020 -0.025

B3 Soeumin 0.145 0.167 0.173 0.022 0.007
Taeumin 0.193 0.194 0.188 0.002 -0.007

Soyangin 0.189 0.205 0.184 0.016 -0.021

F4 Soeumin 0.143 0.148 0.158 0.005 0.009
Taeumin 0.187 0.189 0.168 0.002 0.021"

Soyangin 0.304 0.348 0.274 0.044 -0.074

T3 Soeumin 0.250 0.301 0.282 0.050" 0.018
Taeumin 0.320 0.309 0.270 0.011 -0.039
Soyangin 0.299 0.304 0.272 0.005 0.032"

T4 Soeumin 0.239 0.261 0.244 0.021 -0.017
Taeumin 0.289 0.288 0.256 0.001 -0.033"
Soyangin 0.160 0.206 0.162 0.046" 0.043"

P3 Soeumin 0.143 0.170 0.160 0.027 -0.010
Taeumin 0.184 0.192 0.155 0.008 -0.037"
Soyangin 0.230 0.264 0.213 0.034 -0.051"

P4 Soeumin 0.154 0.178 0.172 0.024 -0.006
Taeumin 0.189 0.212 0.168 0.024 0.045"

Wilcoxon's signed rank test)
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