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1. Objectives
The purpose of this study lies on the objectification of the Sasang Constitutional diagnosis. 'This study was
analyzing the constitutional characteristic of adule men voices by PSSC-2004.

2. Methods

The study was conducted on the subjects inputted /a/ 2.5-3 sec of 231 adult men voices to PSSC-2004. The
statistical analyses are applied to three groups: total group, under 55 year-old group, over 55 year-old group. The
group of total 231 was composed with 5 Taeyangins, 32 Soyangins, 102 Tacumins and 92 Soeumins. The under 55
years old group was composed with 4 Taeyangins, 23 Soyangins, 83 Tacumins and 77 Soeumins. The over 55 year-old
group was composed with 1 Taeyangin, 9 Soyangins, 19 Tacumins and 15 Soeumins.

3. Results

1) In total group, the Soeumin s mean value of center pitch(4)(1,000 ~2,000Hz) was significantly high compared
with the others (P=0.034).

2) In total group, the Soeumin’s group 3 APQ was significantly low compared with the others (P=0.042).

3) In under 55 year-old group, the Soeumin § center value of center pitch 4(1,000 -2,000Hz) was significantly
high compared with the others (P=0.025)

4) In over 55 year-old group, no statistical significance was found between the Taeyangin, Soyangin, Tacumin and
Soeumin,

4. Conclusions

In under 55 year-old group, Soeumin’ voice showed high pitched sound (clearness) at the low frequency
(1000-2000Hz). In over 55 year-old group, there is no significant differences. This fits in with that Séeumin s voice
is “Yu-tone’ born by ‘Shang-tone ) very short and high. ” Yu-tone 'corresponds to Ka ’and witch is highest among
Gong, Shang, Gao, Chi and Yu. This is related with the appearance that the Soeumin's voice is weak, thin and high
tone.

‘Therefore it is supposed that Soeumin adule men § voices are thick, and there are vibrations of the ending. It
is accepted one of the Soeumin § characters like as a mild tremor of limbs and deep breath caused by Soeumin s 'Qi-
deficiency. This outcome accords with the theory that Soeumins Qi is less than the other constitutions.
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Table 1. General Characteristics of Experimental Participants in

Total Group
Type of Average Average |
Canstitutior hurber Agelyears)  BMikgim 9 Heigrttom, - Weight(
Taeyangin 5 A X10%a 23696169 175208228 728+610
Soyangin 2 4576+1315 2801406 183411678 BA8446H
Tasumin @ 4334+1169 265532346 170208601 76974820
Soedmin *4 A23+1251  2219£2173  16963t536 63994691
Sum 23 4319£1219 2424542983  18985£588 7003977
P-vaue 0534 0000 0089 0000
a : MeanzS.D.
2) AoIdAl 554 m]wt
491 HAt 55A] HRk M= ﬂ%/\@ﬂ 2 IN
239, KigA 8393, e 774 3 18798 iAo

2 stk o @ el veli 174 ~5441744 9
ow, JFAHE 3884, B wFA 7057kg, H
o A4 170.87cm, Ho- BMI+ 24.14 3 Th

Table 2. General Characteristics of Experimental Participants in
under 55 year-old Male Group

oo M gy ligm) Mot
Taeyangin 4 375499 237754194 176758222 3504681
Soyangin z3 BELET2 27H0931 1707456 66.DL5E3
Tasumin B 0461000 2647812216 171274571 77734810
SoeJmin 7 38164883 2065£2.151 17023:510 6351672
Sum 187 38794859 24143:2947 17087545 70571976
P-vaue 0772 0000 0.194 0000

3) X o]um 55;{] o]/\OL

AR 554 o] KIBA 1, ABEA9E
KA 19%, A 15E 2438 e 3

Ak it $A49) vol= 554 ~794] 7RI RO,
HgAHS N B2A 67.73ke, Wi A% 165.52am,
B BMIT 24.68% 0}

Table 3. General Characteristics of Experimental Participants in
over 55 year-old Male Group

Type of Average Average

Consiluior Numoer Agelyears)  BMgm Heigrtlemy  Weighttkg)
Taeyangin 1 5900 23380 17300 7000
Soyangin 9 63444760 29802284 16244£579 6089867
Taeumin 19 60374463 268802883 16553t510 7363797
Soedmin 18 63134582 23005+2183 16687596 B4.20+811
Sum 4 61912575 2468243128 18552£571  67.73t9.57
P-vaue 0412 0000 0.160 0001
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Fig 1. Basic Information in PSSC-2004
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(1) ANOVA (Analysis of Variance) ¥4
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1. IR pEA

KEEA 5, DREA 329, KIEA 102 ARA
92w F B1ES Aoz stk
1) AR} ZAeA Pitch

center freq($)2] A RS KEA PEA, KEA
DA Aol 47 1129.6926.84, 1163.82 5.77,
1158.78256.35, 1179.43 54.58 0.2 ERIA A& A



Table 4. Pitch in Total Case (Unit : Hz)
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Constitution Taeyangin Soyangin Tacumin Soeumin P-value
cenrer pitch 110.94=30.46 120.36=24.93 117.03=20.09 114.55-16.06 0456
center freq.(all) 706.25-61.17 650.63-106.20 647.29-108.09 637.91-114.75 0.561
center freq.(1) 667.19=51.11 606.69-114.50 605.70=114.71 587.89=122.22 0.396
center freq.(2) 2828.12-156.54 2881.10-168.93 2906.40-209.50 2886.97=189.69 0.745
center freq.(3) 585.94-76.35 486.82=123.33 495.86=122.80 463.91-128.47 0.086
center freq.(4) 1129.69126.84 1163.82+65.77 1158.78156.35 1179.43+54.58 0.034*
* P<0.05
Table 5. Center Pitch Post-Hoc Analysis in Total Male Group
mean_difference std. error sig. upper bound lower bound
T: i
cemer reumin 25487 8781 0041 -50.265 0710
freq.(4) Soeumnin
* P<0.05

A center freq(4) Hozkel 5994 A =A

YERITE P=0.039) 53] ARFEANAT KA

3 LA E FEEE f9498 JeERIGIT

2) Az} AA|oll A APQ(Table 6)
APQ3A)N Y] B KBBEA PBA K&

DA Ado] 27 037£0.11, 0312009, 032+

Table 6. APQ in Total Case (Unit : %)

0.11, 0.2840.11 % YER}A AleA ZrJAPQG/3)

ool o4 A StrhP=0042).

3) A_laAk AAell A Shimmer(Table 7)
Ardat AR A shimmer?] ZHS- 214 ()

LR

Constitution Taeyangin Soyangin Taeumin Soeumin Pvalue
APQ(center) 0.43 40.06 0.37 20.09 0.3820.10 0.35 40.10 0.129
APQ2 0.44 40.05 0.39 20.09 0.3920.09 0.37 40.10 0.188
APQ3 0.43 40.06 0.38 20.09 0.3820.10 0.3640.10 0.174
APQ4 042 40.07 0.36 20.09 0.3820.10 0.35 40.10 0.162
APX1/3) 0.44 40.03 0.39 20.09 0.39-0.09 0.37 40.09 0.265
APQ(2/3) 0.43 40.06 0.38 20.09 0.3820.10 0.3640.10 0.163
APQ(3/3) 037 40.11 0.31-0.09 032-0.11 028 40.11 0.042%
APX1/2) 0.44 40.04 0.39 20.09 0.3920.09 0.37 40.10 0.224
APQX2/2) 0.40 40.09 0.33 20.09 0.3520.10 0.31 40.10 0.078
* P<0.05
Table 7. Shimmer in Total Case (Unit : %)
Constitution Taeyangin Soyangin Taeumin Soeumin Pvalue
shimmer 74.33z4.52 71.14=11.13 68.18=14.29 69.63£15.85 0.618
total shimmer 0.7440.05 0.710.11 0.68-0.14 0.7040.16 0.618
0k-Zk shimmer 0.75 #0.05 0.73 20.12 0.70=0.15 0.7140.17 0.656
2k-4k shimmer 0.6140.11 0.520.11 0.51=0.11 0.5140.10 0.119
octave? shimmer 0.07 10.04 0.10 20.08 0.090.07 0.1240.10 0.095
octave3 shimmer 0.1040.04 0.11 20.05 0.10=0.05 0.1140.05 0.562
octaved shimmer 0.1240.03 0.110.04 0.10=0.04 0.1040.04 0.838
octaved shimmer 0.3240.06 0.29 20.07 0.280.08 0.27 40.08 0.246
octave6 shimmer 0.1240.01 0.10 20.04 0.100.05 0.1040.04 0.875
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4) AR} ZAelA Octave

A} A A octaves F2)g ] A LE}
L} T} (Table 8)
5) “31FA} HA|elA Energy

At AANA energy= 94301 /Al W

BT} (Table 9)

2. A0ILiR} 544 Ol3t
KEBA 4, DA 358, KA 85 DA
73 % 15732 PO A

1) AR} 544 o]}l Pitch

AR} 544 ©)El A center freq4)e] H-
KEBA, AFBA, KREA, AN, Fde] 72} 113867+
20,55, 1162.36£71.95, 1155.21455.78, 1180.70 £0.45 =
YERA] AEA F] center freq(4)9] Fgko] -
o4 A=A HERsETE (P=0.025). (Table 10)
2) 230} 5447 olstellA] APQ

4Rt 544 olalol A APQE #44) §A v+
E}ytth (Table 11)

Table 8. Octave in Total Case (Unit : dB)

Constitution Taeyangin Soyangin Taeumin Soeurnin P-value
octave2 149190.51 +102224.59 201025.63 £160336.76 257694.39 =177044.62 280229.00=173192.56 0.074
octave3 104737.21 #45083.86 150283.48 +106557.77 178237.14=86282.17 170899.51 =100605.09 0.211
octaved 73910.42424927.38 80931.91 +64423.69 100176.28 51750.73 87338.36=56659.14 0.198
octaved 116958.38 £22935.17 12097349 £111399.77 149495.05 210335241 134998.50=108349.94 0516
octave6 24372.11+6979.01 24622.92+24216.38 30436.07 =21642.72 29752.67=23505.17 0.594

Table 9. Energy in Total Case (Unit : dB)
Constiturion Taeyangin Soyzngin ‘Tacumin Soeumin P-value
wotal energy 26168544.2015193344.40 21064172.60£16550265.00 21592134.10£15793166.10 19440569.50+ 14063950.20 0.651
time domein total sum 234059 £795.36 2562.07+1801.06 3012.10£1539.83 2759.75£1519.57 0.392
/ time domain count
energy(1/3) 2727.06+1234.52 2855.38+2007.68 3301.41+1587.92 3152.211640.18 0.543
energy(2/3) 2539.66 4811.54 2990.93+2324.70 3532.77+1965.90 3204.60+ 1894.83 0372
energy(3/3) 175613 1525.33 1841.56£1223.28 2204.51£1332.55 1924.57+1236.62 0.324
energy(1/2) 2705.52+1123.54 2046.33£2135.75 3429.75+1682.85 3220.35+1725.43 0476
energy(2/2) 197654 $560.82 2179.30£1522.77 2596.28+1515.69 2300.95£1399.11 0334
Ok-2k total sum 16188869.30 12989365.08 17866200.0014142745.80 22030304.60+ 12243205 40 20623891.50113628235.00 0.363
0Ok-2k pev. 12230503.10 259684345 12386293.80 8537775.79 15040730.60 832930154 1377551140 $8439232.28 0.387
2k-4k tota sum 1587617.65 1635466.35 1382472.91 41001301.45 2006555.05 12126396.57 1725521.63 +1638510.50 0.350
2k4k pev. 1009782.80508301.26 721182.35£568216.62 1020296.21 +1143225.48 872584.21£829876.08 0.425
€10 OVEr PEv. 4286089.20 13361248.97 2904470.81 £2658259.66 3108240.57 43296706.27 264381250 £2560436.99 0511
2610 OVer energy sum 1338207160 £7885140.16 11070646.40 18363270.80 1122668240 Z7905950.52 10176479.80 718314062 0.679
Table 10. Pitch in under 55 year-old Male Group (Unit & Hz)
Constitution Taeyangin Sovangin Tacumin Soeumnin P-value
center pitch 99.61=19.53 115.15£19.17 11493-19.96 114.14=16.14 0440
center freq.(all) 691.41+59.33 646.74=102.84 635.26+111.46 642.35£110.24 0.764
center freq.(1) 654.30+48.74 598.51-114.31 596.67t113.53 592.94+117.50 0.777
center freq.(2) 2871.09+142.71 2871.94+154.64 2887.42=203.44 2875.91=191.53 0976
center freq.(3) 578.12£85.82 480.30=123.59 490.68+119.52 467.63£125.60 0.268
center freq.(4) 1138.67=20.55 1162.36=71.95 1155.21455.78 1180.70+50.45 0.025*

* P<0.05
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3) AR 5441 olajell A Shimmer R (Table 13)
Q1A 544) 0)F o)A shimmes= 4914 QA 5) Aol 544 o|3loll A Energy
VPG (Table 12) Aea} Sadl o] BN encrap= 214 QU
4) AR1EAE 5441 esfell A Octave UFER T} (Table 14)
Aolda} 54d) olatoll A octave= 824 )
3. Mol X} 554 oA AJelua) 554 oA piechi= 914 S L

KA 19, DBEA 98, KIEA 198, DA TS ERSiT (Table 15)
W E 18THE USRStk KBA ABA 2) Aeldx) 5541 olAelA APQ
KEEN ABEA Jd 2 #9974 e 352 9 Aeluta) 554 ool A APQ= §-9)4 QA U}
ATk EFtTh (Table 16)
1) AAk 554 o]l Pitch

Table 11. APQ in under 55 year-old Male Group (Unit : %)

Constitution Taeyangin Sovangin Taeumin Soeurnin P-value

APQ(center) 042 40.06 0.37 10.09 0.37 40.09 0.3620.10 0.550
APQ/5) 0.43 10.05 0.3840.09 0.38 40.09 0.37-0.11 0.606
APQ(3/5) 042 40.06 0.37 10.09 0.37 40.10 0.36=0.11 0.612
APQAE/5) 04140.07 0.36 40.09 0.3640.10 0.35-0.10 0.635
APQX1/3) 0.43 10.03 0.3840.09 0.38 40.09 0.370.09 0.709
APQ(2/3) 042 40.06 0.37 10.09 0.37 40.10 0.36=0.11 0.610
APQ(3/3) 0.35 #0.12 0.3140.09 0.3140.10 0.28-0.11 0.273
APQX1/2) 043 40.04 0.3840.09 0.38 40.09 0.37-0.10 0.699
APQ(2/2) 0.38 #0.09 0.33 40.09 0.3440.10 0.320.11 0431

Table 12. Shimmer in under 55 year-old Male Group (Unit : %)

Constitution Taeyangin Soyangin Tacumin Soeumin P-value
shimmer 72.76=3.30 72.08£11.48 67.49£13.07 70.15=16.15 0434
total shimmer 0.73-0.03 0.7240.11 0.67 40.13 0.700.16 0.434
0k-2k shimmer 0.74=0.04 0.7440.12 0.69 40.14 0.72-0.18 0441
2k-4k shimmer 0.590.11 0.5240.12 0.5040.10 0.51-0.10 0.279
octave? shimmer 0.090.02 0.1140.07 0.09 40.07 0.12-0.10 0.283
octave3 shimmer 0.09-0.03 0.1040.04 0.1040.05 0.1020.05 0.638
octaved shimmer 0.11=0.02 0.1140.03 0.1140.04 0.1020.04 0.906
octaved shimmer 0.300.05 0.3040.06 0.28 10.08 0.27 0.08 0.520
octave6 shimmer 0.120.01 0.10 40.04 0.1040.05 0.11 2004 0.367

Table 13. Octave in under 55 year-old Male Group (Unit : dB)

Constitution Taeyangin Soyangin Taeumin Soeurnin P-value
octave2 184218.86£75850.19 225845 48 £166735.50 26229849 =161346.72 286357.42=174450.22 0.325
octave3 104382.60 £52050.31 147456.99 1107919.19 173710.81 =82791.30 171853.78 4999263.89 0.330
octaved 68966.08425797.71 82858.66167011.75 97159.79 =47849.89 88300.0855452.69 0475
octaved 107249.42 =8540.26 122818.47 £108756.00 141639.04 93651.26 136170.27 =106952.67 0.806

octave 22934.5017152.90 25257 40 £26863.24 27106.36-16752.48 30355.70-22979.08 0.622
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Table 14. Energy in under 55 year-old Male Group (Unit : dB)
Constitution Taeyangin Soyangin Taeumin Soeumnin P-value
total energy 19571917.50 #204803.78  19961079.91 #3169035.98  21011389.34 -1638221044  18804147.39 -14325887.90 0.835
time domain total sum 1994.90 +216.25 2593.77 £1702.74 2903.35 21449.13 2792.50=1537.06 0.581
/ time domain count
energy(1/3) 2190.39 £334.65 2844.24 £1754.64 3279.02 =1583.02 3208.92 =1597.68 0411
energy(2/3) 218635 £214.45 3009.21 £2241.76 3341.38 175744 3243.25-1917.12 0.604
energy(3/3) 1608.96 +472.83 1929.69 +1220.44 2091.95=1211.05 1927.53 21286.73 0.754
energy(1/2) 2214.08 £270.28 2933.41 £1914.55 3353.47-1632.27 3273.23 21704.56 0451
energy(2/2) 1776.52 +390.69 2255.72£1513.98 2454.99 21359.68 2313.66 2144661 0.735
0k-2% total sum 1547540173 291916049  18286207.74 1465731743  20945319.13 21076910830 2087487259 =13433902.12 0.666
Ok-2k pev. 11409784.78 £121541.32 12540601.37 795385843 1424431090 7549248.70 14185983.20 8735213.30 0.734
2k-4% total sum 1545999.89 £725862.51 1393614.46 =998660.69 1884012.93 2218183.35 1734339.70 =1689647.65 0.728
2k-4k pev. 951184.75=567099.65 720851.02 £555434.01 949371.84 £1206038.80 873763.41=838374.73 0.801
ZE£0 OVer pev. 2820626.75 1864171.04 2712289.22 12006322.83 2946527.99 -3462118.75 2603052.57 2666784.97 0.908
zero over energy sum 992981000 Z185647859  10496686.57 6686110.63 1092587434 B8186104.24  9820594.94 Z7284257.69 0.833
Table 15. Pitch in over 55 year-old Male Group (Unit : Hz)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
center pitch 156.25 133.68=33.48 126.23=18.46 116.67£16.03 0.138
center freq.(total) 765.62 660.59+120.28 699.84-73.35 615.10£137.70 0.134
center freq.(1) 718.75 627.60+119.13 645.15£114.45 561.98+145.90 0.236
center freq.(2) 2656.25 2904.51-209.66 2989.31=220.94 2943.75£175.02 0.367
center freq.(3) 617.19 503.47+128.44 518.50£137.36 444.79+145.48 0.359
center freq.(4) 1093.75 1167.53+50.04 1174.34=57.71 1172.92=74.11 0.659
Table 16. APQ in over 55 year-old Male Group (Unit : %)
Constitution Taeyangin Soyangin Tacumin Soeumin P-value
APQ(center) 048 0.40 =0.08 0.4220.10 0.3440.09 0.085
APQ2/5) 048 041 20.09 0.42 20.09 0.3540.09 0.124
APQB3/5) 048 041 20.08 0.43 20.10 0.35 40.10 0.103
APQ4/5) 049 0.37 20.08 0.4220.10 0.3440.10 0.070
APX1/3) 048 0.39-0.10 0.41 20.09 0.3440.09 0.095
APQ(2/3) 048 0.40 =0.08 0.43 20.10 0.3540.09 0.087
APQB3/3) 045 0.30 0.07 0.37 0.11 0.28 10.09 0.062
APX1/2) 048 0.40 20.09 0.42 20.09 0.3440.09 0.075
APQ(2/2) 047 0.3420.08 0.390.11 0.3140.09 0.071

3) A4} 554 o] del|A] Shimmer

1At 554 0o A shimmed= 214 {7
vhgkth (Table 17)
4) AR} 554 o) dellA] Octave

QA 554 o] dellA octaves 214 |

LFERIT) (Table 18)
5) A3Q1dA} 554 ©]/dollA] Energy
Azt 554 o)Al A] energi= £-214 1A

LFERITE (Table 19)
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Table 17. Shimmer in over 55 year-old Male Group (Unit : %)

Constitution Taeyangin Sovangin Tacumin Soeumin P-value

shimmer 80.58 68.75-10.41 71.17+18.85 66.97=14.44 0.780
total shimmer 0.81 0.69-0.10 0.7140.19 0.67 20.14 0.780
0k-Zk shimmer 0.81 0.70=0.11 0.73 10.21 0.680.15 0.816
2k-4k shimmer 0.71 0.5420.09 0.5540.11 0.52 20.09 0.314
octave? shimmer 0.00 0.06-0.08 0.07 10.09 0.11 0.09 0.308
octave3 shimmer 0.14 0.1320.07 0.1040.06 0.1220.08 0.763
octaved shimmer 0.17 0.09=0.04 0.1040.05 0.1020.03 0470
octaveS shimmer 0.39 0.2820.09 0.30 40.09 0.24 20.08 0.166
octave6 shimmer 0.12 0.110.03 0.13 40.05 0.09 20.04 0.072

Table 18. Octave in over 55 year-old Male Group (Unit : dB)

Constitution Taeyangin Sovangin Tacumin Soeumin P-value
octave2 9077.10 137597.14=129880.26 237581.75 =238245.05 248769.83 £168812.93 0.379
octave3 106155.67 157506.73 =109037.76 198010.06-100198.78 166000.94 +110764.72 0.648
octaved 93687.80 76008.00=60793.22 113353.61 #66118.32 82401.52 +64363.19 0419
octaved 155794.24 116258.56 =124607.25 183813.41=135844.75 128983.42 £119017.03 0.509
octave6 30122.55 23001.49=16847.00 44981.64=32792.37 26657.10126691.64 0.168

Table 19. Energy in over 55 year-old Male Group (Unit : dB)

Constiturion Taeyangin Soyzngin ‘Tacumin Soeurnin P-value

total energy 5255505100 23883187.11£23917629.39 24129071.79+12984299.64 22707536.20£12565465.19 0345

time domain totzl sum / 312331 2481.03+2141.59 3487.19+1856.05 2591.67+1465.53 039
time domain count

energy(3/3) 481372 2883.84+2674.20 3399.24+1649.26 2861.11+1876.38 0672

energy(3/3) 3952.8 2944.20+2667.92 4368.86 2590.10 3006.201826.29 0315

energy(3/3) 2344.80 1616.33£1274.02 2696.20+1722.94 1909.38 975.58 0.227

energy(1/2) 4671.28 2979.36+2755.66 3762.97+189%9.78 2948.87+1866.55 0.582

energy(2/2) 277661 1984.02£1619.38 3213481199358 2235.67+1165.34 0.228

Ok-2k total sum 19042739.74 16792846.82£13507848.93 26769977.88+16840969.26 19335521.86+15013973.87 0366

0Ok-2k pev. 1551337633 11991952.39+10404024.93 18519826.97£10675010.24 11668422.97 16539656.08 0.158

2k4k total sum 1754088.70 1354000.04 41068262.70 2541870.65 £1607604.61 1680255.52 11396408.58 0.171

2k4k pev. 1244175.01 722029.06£634607.38 1330123.74=763420.90 866530.95£812941.67 0174

€10 OVEr Pev. 10147939.00 3395601.56 $3991851.50 3814668.16 1239408272 2853046.80 £1987536.41 0.078

€10 OVEr €nefgy sum 2719111800 12537432.78+12030396.66 1254073879 657259536 12003355.33 $6562706.78 0343
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