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A Study on the Relationship of [i] Sound Wave to Sasang Constitution
- by Sasang Constitution Analysed with PSSC-2004

Song Hak-Soo, Jung Woon-Ki, Choi Min-Ki, Kim Jong-Chae, Yoo Jun-Sang, Kim Dal-Rae
Dept. of Sasang Constitutional Medidine, College of Oriental Medicine, Sangji University

1. Objectives and Methods

The purpose of this study was to objectify the diagnosis of Sasang constitution. It was analyzed the adult men and women’s
{il sound into 23 factors with PSSC-2004. The study was conducted by subjects inputting 2.5-3 sec of [i} of 586 adult men and
women’s voices to PSSC-2004. The statistical analysis are applied to three groups : total group, male group, female group. The
group of toral 586 was composed with 155 Soyangin, 230 Taeumin and 201 Socumin. The male group was composed with 61
Soyangin, 127 Taeumin and 87 Soeumin. The female group was composed with 94 Soyangin, 103 Taeumin and 114 Soeumin.

2. Results

(1) In rotal group, the Soyangin’s code3 was significantly low compared with the others(P=0.011). In total group, the
Taeumin's code2 and the Soyangin’s codel were significantly high compared with the others(P=0.007)P=0.030).

(2) In total group, the Soyangin’s peak, 50 up in peak and under 3 in peak were significantly low compared with the oth-
ers(P=0.003) (P=0.005)P=0.023).

(3) In total group, the Taeumin’s rank7, rank8, rank9 and rankl0 were significantly high compared with the others
(P=0.013)P=0.015) (P=0.016)P=0.003).

(4) In male group, the Soeumin’s code3 was significantly high compared with the others(P=0.002).

(5) In male group, the Soeumin’s peak sum was significantly high compared with the others(P=0.009). It was significant for
distinction between Soeumin and Soyangin at the result of post mortem. In male group, the Soeumin’s 50 up in peak,
50 down in peak were significantly high compared with the others(P=0.049)(p=0.037). In male group, the Soeumin’s
under 3 in peak was significantly high compared with the others(P=0.016). It was significant for distinction between
Soeumin and Soyangin at the result of post mortem.

(6) In male group, the Soeumin’s rank 2, rank 3 and rank4 were significantly low compared with the others(P=0.011)
(0.011X0.024).

(7) In female group, the Tacumin’s code2 was significantly high compared with the others(P=0.023). In female group, the
Soyangin’s codel was significantly low compared with the others (P=0.046). In female group, Soyangin's code-1 was sig-
nificantly high compared with the others(P=0.024). It was significant for distinction between Taeumin and Soyangin at
the result of post mortem.

(8) In female group, the Taecumin’s peak sum was significantly high compared with the others(P=0.024). It was significant
for distinction between Taeumin and Soyangin at the result of post mortem. In female group, the Taeumin’s 50 up in
peak was significantly high compared with the others(P=0.012).

9) In female group, the Taeumin’s rank 7, rank 8, rank 9 and rank 10 were significantly high compared with the others
(P=0.009) (P=0.013)P=0.016)P=0.023).

3. Conclusion
From above result, there is the possibility of efficiency standardguide for constitutional diagnosis by analyzation of the voices.

Key Words : Sasang Constitution, PSSC-2004, Soyangin, Taeumin, Soeumin, Code, Peak Sum, 50 Up in Peak, 50 Down in Peak,
Under 3 in Peak, Rank
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Table 1. General Characteristics of Experimental Participants in Total Group
Type of Constitution Number Average Age(years) — Average BMI(kg/mz) Height(cm) Weight(kg)
Soyangin 155 41.92+12.49* 22.31+1.69 163.25+5.92 59.74+6.63
Taeumin 230 41.9512.56 25.84+2.52 164.0926.07 69.84+7.99
Soeurnin 201 38.84111.94 21.30+2.24 164.33£5.21 57.7246.61
Sum 586 40.50+12.27 23.2743.03 164.12+5.69 62.98+8.99
P-value 0.315 0.000 0.378 0.000
a: MeaniS.D.
Table 2. General Characteristics of Experimental Participants in Male Group
Type of Constitution Number Average Age(years) — Average BMI(kg/m’) Height(cm) Weight(kg)
Soyangin 61 45.78+13.15 22.80+1.41 168.41+6.78 64.84+6.94
Taeumnin 127 43.34+11.69 26.552.35 170.20+6.01 76.97+8.20
Soeurnin 87 4223+1251 2.2242.17 169.68+5.36 63.9916.91
Sum 275 43.19+12.19 24.2542.98 169.85+5.88 70.0319.77
P-value 0.534 0.000 0.089 0.000
Table 3. General Characteristics of Experimental Participants in Female Group
Type of Constitution Number Average Age(years)  Average BMiI(kg/m’) Height(crn) Weight(kg)
Soyangin 94 38.05+11.83 21.8241.98 158.08+5.05 54.63+6.32
Taeurmin 103 40.56+13.42 25.1242.70 157.9746.12 62.717.78
Soeumin 114 35.45+11.36 20.38+2.31 158.98+5.05 51.5346.31
Sum 311 37.81+12.35 22.2943.08 158.3845.49 55.9248.20
P-value 0.095 0.000 0.666 0.000
2) Mol AFUAEE A BAE AR AP
A9l B DA 619, KEBA 1277, AZostuwd Ao € AFort Al
SN 8798 F 2758 ﬂ%*o 2 3uck Bt
AL 4324, Hg BFA 700kg, Ho A% 2) S+

169.9cm, 7 BMIE 24.3kg/m’ I THTable 2).
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ABEA 1149 F3119S doE itk g
A 37.8/11], 7 BEA 559g, HaE AF
1584 cm, B BM]—E 22.3kg/m’ ] THTable 3).

47, KEBA 10378

2. A7y
1) XMZEHA

+ (Phonetic System for Sasang Constitution-2004)1
(2) fo] AR E EMC909A (JAPAN)
(3) Samsung Sound Card7} W¥ Computer
-AIE AH] 91 dB
- Bit/ Sanpling Rate : 16bit/48KH
- Model : AFSEEHAE DE 5.1 Lite
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Fig. 3. Nine-Directional Chain Code
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Fig. 4. Peak of Sound Wave

Fig. 5. Amplitude—Declination of Sound Wave
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Table 4. Code in Total Group (unit : 71/ 55:7])

i
$
to

Constitution Soyangin Taeumin Soeumin P-value
code 4 0.05+0.25 0.18+0.96 0.27£0.96 0.057
code 3 0.76+1.86 1.20+3.10 1.7613.84 0.011
code 2 20.63%20.68 27.26+20.02 227342146 0.007
code 1 199.82+28.62 197.59+29.26 200.12+32.09 0.654
code 0 0.1910.52 0.12+0.46 0.200.78 0.325
code-1 279.82+26.89 272.29£27.47 274.82+26.42 0.030
code-2 9.55+11.96 12.15+14.68 10.78£13.49 0.191
code-3 0.1310.51 0.1410.84 0.29£1.36 0.233
code-4 0.0440.25 0.07+0.27 0.04£0.18 0.372
*#P<0.05
g A 5AEY A5 A ZYDL Foked 2 F Y Ll
CERRULESg 2 BEEY £A7H] 9149 Ao)7} YRS
Yolr 7] $I8)A] SPSS(ver 12.0)8] one-way ANOVA
=

(3) 50 Up in Peak

Peak Sumtoll A 001 4}Plus)e] S04 -4y
3 BE Folck

W DlsEN

() 50 Down in Peak

Peak SumZ}toll A 08) ThMinus)e] ©}3
Ast g9 gojrt

a9 - N5

FolA &

(5) Under 3 in Peak
Peak SumZtol A 71e] 717} 30)5h2 A
&e 2 ST Witk vl : s

(6) Rank #¥ 3=

Rank= 573919 5F7)00AM A& HapAts
BF 71 2 AR 1008 323 3otk
ofmj & HA o] Huighd HAghs 100%
2 3 AR Aotk

@S ;%)

5) SAIx=
(1) ANOVA (Analysis of Variance) ¥
MSAEAA 2 HES 4 SAL W)

AMEERTh GRS 0052 UL post
hoc AF 31 )& Scheffe & A8}

| . FFRE

1. A2l Ex|
BN 155, KEEA 2309, A 2019 &
586 S Ao g shth

21 Fx|oll A2l Code

*é &1 AAlA DA ] Coded Htgtol
o IA FUTHP=0.011).

2391 AANAM KA Al Code2 F Tkl
2 AA E=SITHP=0.007).
3 AAA AREA FEe] Code-1 HFgho)
A A ZSITHP=0.030(Table 4).

2) Mol HAolA2] Peak Sum
Al AaAA A D] Peak Fol| A9
Hazkel FoA A EUthP=0.003 XTable 5).

3) ’g | ol Al2f 50 Up in Peak
321 Aol A ABA HE) 50 Up in Peak?)
Baarel Fo4 Al LhthP=0.005)Table 6).
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Table 5. Peak Sum in Total Group {unit : 7}/ 55 7))
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Constitution Soyangin Taeumin Soeumin P-value
peak sum 34.39%+18.90 42.09+22.83 40.95+24.15 0.003
*P<0.05
Table 6. 50 Up in Peak in Total Group (Unit : 71/5371)
Constitution Soyangin Taeumnin Soeumin P-value
50 up in Peak 19.24%+12.83 24.31+15.64 22.90+15.60 0.005
*P<0.05
Table 7. 50 Down in Peak in Total Group {Unit : 7A/5%71)
Constitution Soyangin Taeumin Soeumin P-value
50 down in Peak 15.14+9.67 17.78£11.97 18.05£13.98 0.055
*P<0.05
Table 8. Under 3 in Peak in Total Group (Unit : 71/5571)
Constitution Soyangin Taeumin Soeumin P-value
under 3 in Peak 14.18*%+12.72 18.44+17.06 18.48+18.05 0.023
*#P<0.05
4) A91 Zx{|ojlA2] 50 Down in Peak 2. 42l H4

1
o)A A oA 50 Down in Peak %+ 7} 79
£-2]A3 0] glthTable 7).
5) Mol Fr|oflAel Under 3 in Peak
A AR NAM AREA FEY Under 3 in Peak?]
BHage] F24 JA WESthP=0.023)Table 8).

6) 42! HxlollMe) Rank
<29l AANA KRaA FEY Rank7H 7k
o] #-9A Al E}hP=0.013).
gl AAel A KBEA Hee] Rank8% %k
ol A EUTHP=0.015).
<A AAAA KA ] Rank9sEF4k
1 694 A =UThP=0.016).
- A9l A A KEEA e Rank10% w3k
o] %243 A EZTHP=0.003)Table 9).
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2) Mol HMoliael Peak Sum
Aol Aol ARA 9] Peak FollA9
*ﬁi‘%M $94 1A ZTHP=0.009XTable 11.).
E3] AMEREAGME AT DBAE
3}{— Fo4S YeER) A tHTable 12).

3) Aol HMofAel 50 Up in Peak
A9 Aol A A A Fe] 50 Up in Peak
HFgke) +94 A Z=RTHP=0.049XTable 13.).
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Table 9. Rank in Total Group (Unit : %)

o

T
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Constitution Soyangin Taeumin Soeumin P-value
rankl 94.2547.23 92.829.39 92.79+9.70 0.235
rank2 92.31+8.76 90.38+11.07 90.15+11.34 0.123
rank3 90.98+9.33 88.33+12.98 88.25+12.61 0.060
rank4 89.31+10.93 86.36£14.01 86.44+13 47 0.063
ranks 65.81+35.95 69.7430.27 65.69+32.94 0.370
rank6 22492374 27.43121.17 24.20£22.86 0.099
rank? 20.05+21.34 26.25%120.51 21.8521.19 0.013
rank8 19.29+20.94 25.22%£20.14 20.86+20.66 0.015
rank9 18.47+20.69 24.10%£19.82 19.69+20.16 0.016
rank10 12.6217.19 18.94%+18.88 14.84+17.83 0.003
*P<0.05
Table 10. Code in Male Group (unit : 71/5%:7])
Constitution Soyangin Taeumin Soeurnin P-value
code 4 0.10+0.36 0.3541.33 0.59+1.41 0.067
code 3 1.7442.70 2.31+4.05 4.06%£5.16 0.002
code 2 41.59+13.37 41.74+13.60 42721547 0.863
code 1 178.59+27.33 178.76£24.98 173.06+29.88 0.310
code 0 0.14£0.35 0.06£0.25 0.07+0.34 0315
code-1 272.98+22.30 270.79+27.21 272452877 0.853
code-2 15.60+13.32 16.63£16.73 17.45£15.23 0.785
code-3 0.2240.70 0.25%1.16 0.5242.04 0.345
code-4 0.03+0.18 0.10£0.30 0.07+0.26 0.298
*P<0.05
Table 11. Peak Sum in Male Group (unit : 7/537])
Constitution Soyangin Taeumin Soeumin P-value
peak sum 43.60+16.66 48.28+23.84 55.32%124.93 0.009
*P<0.05
Table 12. Peak Sum Post-Mortem Analysis in Male Group
mean difference std. error sig.
peaksum Soeurnin, Soyangin 11.714 3.906 0.012%
*P<0,05
Table 13, 50 Up in Peak in Male Group (Unit : 71/56571)
Constitution Soyangin Tacumin Soeumin P-value
50 up in Peak 25.00£11.95 27.78+16.38 31.48%+16.81 0.049

*P<0.05
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Table 14. 50 Down in Peak in Male Group (Unit : 7}/557])
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Constitution Soyangin Taeumin Socumin P-value
SO down in Peak 18.60+8.22 20.50+12.01 23.84%+14.95 0.037
*P<0.05
Table 15. Under 3 in Peak in Male Group (Unit : 71/5%71)
Constitution Soyangin Tacumin Soeumin P-value
under 3 in Peak 20.71+14.17 24.19+20.27 30.00%+21.17 0.016
*P<(.05
Table 16. Under 3 in Peak Post-Mortem Analysis in Male Group
mean difference std. error sig.
under 3 in Peak Soeumin, Soyangin 9.293 3319 0.021%
*P<0.05
Table 17. Rank in Male Group (Unit : %)
Constitution Soyangin Taeumin Soeumin P-value
rankl 92.3748.13 92.09+9.46 89.29+11.65 0.098
rank2 90.46+8.67 90.03+10.36 85.71%+13.02 0.011
rank3 88.9749.29 87.88+12.10 83.31%+14.21 0.011
rank4 86.81%11.91 85.68+13.36 81.15%+14.73 0.024
rank5 74.57£23.42 75.37£21.15 70.99+21.58 0.373
rank6 44.32+16.86 42.18+16.75 4241+15.73 0.707
rank7 42.20+15.43 40.66+15.95 41.48+15.62 0.828
rank8 40.99+15.26 39.51+15.77 39.96%15.48 0.842
rank9 39.87+15.43 38.27+15.73 38.35:15.33 0.797
rank10 26.20%18.77 30.53+18.59 30.12+17.33 0.313
*P<0.05
4) M2l wtMolAM2e] 50 Down in Peak 94 QA FUATKP=0.011).
A9l gAdell A AR A Feke] 50 Down in Peak ] A FgelM A AT Rank3 4kl
Aol F943 A EAUTHP=0.037)Table 14). oA A RFATHP=0.011).
A FAolM AN F ] Rankd™ 7740l
5) A1 =adoi|lA2] Under 3 in Peak T4 A RFRATHP=0.024)Table 17).

Al Ao A A A Fe] Under 3 in Peak®]
Hazkol 94 UA FATHP=0.016)Table 15).
E3) AAREANME S AT LIBAS T8

3t oS W It Table 16).

6) 42! HA0lIA2l Rank
3L AN AEA W] Rank2 B 3k0]

“

3. gel oy
DA 947, KEA 1037, DREA 1147 ¥
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Table 18. Code in Female Group (unit : 71/5%71)
Constitution Soyangin Taeumin Soeumin P-value
code 4 0.02+0.14 0.01£0.10 0.04+0.28 0429
code 3 0.16£0.49 0.07+0.32 0.15£0.50 0.248
code 2 7.84+12.11 12.37%%13.61 8.72+11.76 0.023
code 1 212.79%£20.59 216.96+18.87 219.08+15.93 0.046
code 0 0.2240.60 0.17+0.60 0.20+0.97 0.502
code-1 284.00%+28.65 273.83127.80 276.49+24 .63 0.024
code-2 5.859.35 7.53+10.44 6.1049.75 0.418
code-3 0.74+0.33 0.03+0.17 0.12+0.46 0.149
code-4 0.04+0.29 0.03£0.22 0.01£0.09 0.500
*P<0.05
Table 19. Code—1 Post-Mortem Analysis in Female Group
mean difference std. error sig.
code-1 Soyangin, Taeumin 3.815 0.022%*
*p<(0.05
Table 20. Peak Sum in Female Group (unit : 71/557])
Constitution Soyangin Taeurnin Soeumin P-value
peak sum 28.76+18.02 35.72%£19.93 30.88+17.70 0.024
*P<0.05
Table 21. Peak Sum Post-Mortem Analysis in Female Group
mean difference std. error sig.
peaksum Soyangin, Taeumin 2.628 0.031%
*P<0.05
Table 22. 50 Up in Peak in Female Group (Unit : 71/5571)
Constitution Soyangin Taeumin Soeumin P-value
S0 up in Peak 15.73+12.11 20.73*+14.05 16.89£11.40 0.012
*P<0.05

FoA A FScHP=0.023).

oA Ao A A e Codel FF4kol
AA EUTHP=0.046).

Aol A DA FDe] Code-1 H13ke]
A Z=UTHP=0.024)Table 18).

Loy 0oy
oZ: o oX. o

Jo

ol
i
P

AL YERN A THTable 19).

2) 42! HMHIAL| Peak Sum
2 Aol A KA Fe] Peak ol A€

AERAAME DBAT ABAS 73

.uﬂihg}o] So14 YA =YTHP=0.024XTable 20).
53] AFRAANE SIEAT REAS T
S %9192 e RAekTable 20,

3) Mol HAMollMLel 50 Up in Peak
Ael oJ Aol ke A 2] 50 Up in Peak®]
Hazgkol f-24 AUAl ZUTHP=0.012)Table 22).

4) MolodAMolMel 50 Down in Peak
A eled Aol A 50 down in Peak 7t ZF 9} &
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Table 23. 50 Down in Peak in Female Group (Unit : 71/5%71)
Constitution Soyangin Taeumin Socumin P-value
50 down in Peak 13.0319.91 1499£11.31 13.99+11.72 0458
*P<0.05
Table 24. Under 3 in Peak in Female Group (Unit : 71/55:7])
Constitution Soyangin Taeumin Soeurnin P-value
under 3 in Peak 10.1949.86 12.51£10.05 10.41+9.16 0.161
*P<0.05
Table 25. Rank in Female Group (Unit : %)
Constitution Soyangin Taeumin Socumin P-value
rank1 95.40£6.40 93.58+9.31 95.247.16 0.170
rank? 93.44+8.66 90.73+11.79 93.25+8.80 0.087
rank3 92.21+9.18 88.79+13.87 91.71+10.06 0.063
rank4 90.84+10.04 87.05+14.68 90.15+11.15 0.060
rank5 60.47+41.01 63.96136.62 61.92438.63 0.813
rank6 9.16116.28 12.26+12.90 11.43+17.90 0.365
rank7 6.53+10.23 11.43+12.58 8.09+11.52 0.009*%
rank8 6.0319.98 10.52%11.87 748+11.07 0.013*
rank9 5.4019.63 9.54+11.12 6.61£10.53 0.016*
rank10 4.3249.00 7.0319.38 4134722 0.023*%
*P<0.05
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