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1. Objectives

The purpose of this study was to objectively diagnose American male and female's production of two vowels /a,

i/ by Sasang Constitution.

2. Methods

It was analyzed the constitutional characteristics of the American adults voices with PSSC-2004. of 134 cases of
vowels /a, i/ with a duration of 2.5~3 seconds were inputted in PSSC-2004 and analyzed into 40 factoss.

3. Results and Conclusions
1) APQ

In the male group’s production of vowel /a/, the Soyangin’s APQ(1), APQ(3) and APQ(4) were significantly

high compared with those of Taeumin and Soeumin.

2) Shimmer

In the male group’s production of vowel /a/, Soeumin’s Octavel Shimmer was significantly low compared

with that of Taeumin and Soeumin.

In the male group’s production of vowel /i/, Soeumin’s D-Shimmer was significantly low compared with that

of Taeumin and Soeumin.

In the female group’s production of vowel /a/, the Soyangin’s C-Shimmer was significantly high compared

with that of Taeumin and Soeumin.
Octave
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In the male group’s production of vowel /a/, the Soyangin’s Octave3, Octave4, Octave5, Octave6 and
Octavel Ratio were significantly high compared with those of Taeumin and Soeumin. In the male group’s
production of vowels /a, i/, the Soyangin’s Octaved was significancly high compared with that of Tacumin and

Soeumin.
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4) Energy
In the male group’s production of vowel /a/, the Soyangin’s Time Domain Total Sum /Time Domain Count,
Freq Domain Total Sum /cnt(0), Ok-4k Total Sum, Dev., A(A#, C, E, D#, E, F#) tot E, and A(C,, D#,
F#) Dev. were significantly high compared with those of Taeumin and Soeumin.
In the male group’s production of vowel /i/, the Soyangin’s Time Domain Total Sum /Time Domain Count,
Freq Domain Total Sum /cnt(0) and Ok-4k Total Sum, Dev. were significantly high compared with those of
Taeumin and Soeumin.

5) Peak
In the male group’s production of vowels /a/ and /i/,, the Soyangin’s Peakl Ratio was significantly low
compared with that of Taeumin and Soeumin.
In the male group’s production of vowels /a/ and /i/,, the Soyangm s Peak10 Ratio, Time Domain Peak
Total/Total Enetgy Sum, Time Domain Peak Dev. and Total/Total Dev. Sum were significantly high
compared with those of Taeumin and Soeumin.

6) It is necessary to expand the research of the acoustic analysis of American and Korean to other countties in
the diagnosis of the Sasang Constitution by using the voice characteristics.

Key Words : American, Sasang Constitutional Medicine, PSSC, Acoustic Characteristics
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1) Molty

AN E DBA 4%, KBA 284,
DA 21508, F 538 Yo Yk
BaAHE L 2999 9oH, B AFS 795 kg,

Table 1. General Characteristics of Adult Male Subjects
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BT AMAL 179.6 cm, HF BMI= 24.60] 1t}
BMISH BRAGNHE B3210] 410t 28
oo HlafA ¥ T2 Ao Z eElgdtiTable 1).

w9lo] 38R, F 819 S IR 3t
At HEAEL 3474, BT AL 613 kg,
HF AL 163.8 cm, Fd BMIE 22404t}
BMI®} EFA A= BlZeo] 2l &
Qo) HEIA ¥ =2 R0 2 UERGTHTable 2).
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1) B
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Constitution Number Age(years) BM](kg/mz) Height(cm) Weight(kg)
Soyangin 4 27.3%6.2 21.542.7 176.8£2.8 67.0%7.7
Taeumin 28 320484 27.1+2.8 180.8+5.0 88.6+10.0
Socumin 21 27.6£9.6 21.842.2 178.745.9 69.749.5

Sum 53 29.9+89 24.6%3.7 179.6%5.3 79.5%13.6
P 0.073 0.000%* 0.101 0.000*
Unit: Mean#S.D.
Table 2. General Characteristics of Adult Female Subjects

Constitution Number Age(years) BMI(kg/m’) Height(cm) Weight(kg)
Soyangin 24 34.6+10.0 21.642.0 167.0+6.9 60.3%5.0
Taeumin 19 37.848.9 25.643.2 158.1£23.7 69.8+12.0
Socumin 38 33.3210.5 21.443.2 164.6£6.0 57.747.3

Sum 81 34.7+10.5 224433 163.8%13.0 61.349.4
P 0.284 0.000* 0.066 0.000%

Unit: MeantS.D.
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2) BT
(1) AMFA 252 84 71(PSSC-2004)
@ vpolAZE
Model: TM75(AUDIO-TECHNICA)
Frequency Response: 60-15,000 Hz
Signal to Noise Ratio: 58 dB, 1 kHz at 1 Pa
(3) Sound Card
Model: Sound Blaster DE5.1 Lite
Signal to Noise Ratio: 91 dB
Bit/Sampling Rate: 16 bit/48 kHz
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Table 3. APQ in Adult Male Subjects /a/
L Soyangin Taeumin Soeumin SUM
Constirution N1=4 N2=27 N3=21 N=52 P
APQ1 0.5500.070 0.405+0.093 0.416+0.069 0.421+0.089 0.019*
APQ3 0.55740.074 0.398+0.093 0.435+0.104 0.4250.104 0.015%
APQ4 0.549+0.085 0.397+0.102 0.392+0.087 0.406+0.102 0.021%
Unit:Mean+SD #p<0.05
Table 4. Shimmer in Adult Male Subjects /a/
. Soyangin Taeumin Soeumin SUM
Consticution =4 N=28 N=21 N=53 P
Octavel
) 0.0004£0.0002 0.0008+0.0004 0.0029+0.0096 0.001620.0060 0.042%
Shimmer
Unit: Hz *p<0.05
Table 5. Octave in Adult Male Subjects /a/
- Soyangin Taeumin Soeumin SUM
Constitution N1=4 N2=26 N3=20 N=50 P
Octave3 41178.1£10371.2 24426.4+12307.7 19503.3£11629.7 23797.3£12988.9 0.023%*
Octaved 25196.713176.5 13131.447372.9 11998.247055.2 13643.3£7732.6 0.011*
OctaveS 66422.1410537.2  25052.3£15152.1  20461.6+12818.8  26525.6:18268.8 0.004*
Octaveb 21132.318007.6 7361.614666.8 5919.0+4038.3 7886.24611.3 0.004*
Octavel Ratio 0.0066+0.0021 0.013240.0053 0.0330£0.0901 0.0206£0.0574 0.033*

Unit: dB *p<0.05

5) Energy

Time Domain Total Sum /Time Domain Count,
Freq Domain Total Sum /cnt(0), Ok~2k Total Sum,
0k-2k Dev., 2k-4k Total Sum, 2k~4k Dev., A tot
E, A# tot E, C tot E, D# tot E, F# tot E, A
Dev., C Dev., D# Dev., F# Dev.o] A A%<10] ©]
A% 2FUET F94 IA E}THTable 6).

6) Peak
Peakl Ratio®lA] A%2lo] ¥l5A} 252
Bt {94 A 2A%Th Peakl0 Ratioo| A 4
Flo] AT AABTE o A Fgkeh
Time Domain Peak Total/Total Energy Sum,
Time Domain Peak Dev. Total/Total Dev. Sum®l] 4]
A0 BEAF £&ART K14 A =

SktHTable 7).

2. doldxt fif
1) Pitch

Pitchol s AR F24d de Aozt 8
pey=p

2) APQ
APQIIME A AT o A Ao)7h |

3) Shimmer
D Shimmerol| 4] ZA£-910] &3 &5
o F94 YA EUTHTable 8).

4) Qctave
Octavedo| A Z29klo] B2} AR
94 AA S=UTKTable 9).
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. Soyangin Taeumin Soeurnin SUM
Co P
rticucion N1=4 N2=27 N3=21 N=52
TimeDomain
Total Sum /TimeDomain 1369.3+91.8 617.6£307.0 551.8+353.6 648.8+377.7 0.004*
Count
FreQDormai
reQDomain 21297.6+4665.7 8995.1+5351.5 7240.824567.5 9233.0660044  0.004*
Total Sum /cnt(0)
Ok~ 2k
ool Sum 18256396.3+2952016.5 8084520.0+4571309.3 6654758.5+4158355.4 §289568.345182759.3  0.004*
8024661.3 3463534.2 3030182.7 3639382.8
Ok~2k Dev. 0.004*
Dev +417928.5 +1829142.5 +1791808.9 +2156961.4
2k~4k 3528912.1 1116070.7 7515417 1154460.2
0.011%
Total Sum £2208644.0 +1795501.3 +611015.7 +1609944.0
2k~4k Dev. 762020.0+3663024  260347.8£375462.1  178370.4£1422889  265901.0+332033.5  0.010%
At E 24862.919915.9 7991.148886.6 5251.6:+4672.0 8182.619875.8 0.032%
A# tot E 10176.8+4146.3 6236.6:5838.2 4516.5+4324.7 5845.045291.7 0.037%
Ctot E 27670.5+28006.4 10533.4+13682.7 6516.8+7647.8 102295139320  0.036*
D# tot E 26534.6+9933.1 11175.348853.4 9713.5+6997.1 117664191646  0.022*
F# tot E 33059.6+14307.3 9787.248805.9 8737.4£7295.9 1115344106526 0.021%
A Dev. 882736.1+454835.8  323343.143753913  195735.2+182704.0 314839.4+3581545  0.0168*
C Dev. 045450.9+896024.9  270427.13339601.2  186059.7+226431.7  288280.6+4055904  0.023*
D# Dev. 958187.2+530799.9  335124.1+301058.8  293757.4%271998.2  366346.2+349215.6  0.031%
F# Dev. 1621772.4£1037855.5  376782.5+345240.4  360942.4+363455.0  466154.0£538012.3  0.031*
Unit: dB *p<0.05
Table 7. Peak in Adult Male Subjects /a/
. Soyangin Taeumin Soeumnin SUM
P
Consicution Ni=4 N2=28 N3=21 N=53
Peakl Ratio 0.14320.028 0.27740.086 0.254£0.075 0.258+0.086 0.006*
Time Domain Peak Total 0.299+0.032 0.24140.052 0.23240.030 0.2420.046 0.019%
[Total Energy Sum
Time Domain Peak Dev. Total
9510, 8220, 0.873+0.06 0.852+0.100 0.010*
ol Dew. Sum 09510018 0.82240.115 73+0,069 5
Unit; dB *p<0.05
Table 8. Shimmer in Aduit Male Subjects /i/
L Soyangin Taeumnin Soeumin SUM
P
Constirution N1=3 N2=28 N3=20 N=51
D Shimmer 0.499+0.116 0.43840.117 0.50940.131 0.46940.125 0.031%

Unit: Hz *p<0.05

5) Energy
Time Domain Total Sum /Time Domain Count,
Freq Domain Total Sum /cnt(0), Ok-2k Total Sum,

0k~2k Dev., 2k~4k Total Sum, 2k~4k Dev.ol|
A zopelo] 8812 22T 24 WA
=k tHTable 10).
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Table 9. Octave in Adult Male Subiects /i/

AlDIEH 2l

. Soyangin Taeumin Soeumin SUM
P
Consticution N1=3 N2=27 N3=21 N=51
Octaved 3806294246448 1653614120501  1380L4+110949  16676.4+13415.1 0.048*
Unit: dB *p<0.05
Table 10. Energy in Adult Male Subjects /i/
e Soyangin Taeumin Soeumnin
SUM P
Constirution N1=3 N2=27 N3=21
Time Domain
Total Sum /Time Dormain 1346,34363.8 595.2+389.4 512.0+275.2 605.24388.7 0.020%
Count
Freq Domain
Total Sum /Time Domain 95920427577 4256.142759.2 3412.8+178L5 42227427456 0.021*
Count
Ok-2k
Toul Sum S511373.4£854737.7 3009211.8+1745347.2 2509881.7£1297483.0 2950791.3+1662389.1 0.042*
Ok-2k Dev. 4129410.0+844661.1 2149588.1+1433552.2 1698568.6+884363.5 2080334.31313674.5 0.037%
2k4k
Toral Sum 4299987.5+3049841.0 1343304.5+1485974.3 980003.1+746105.3 1367632.3+1523910.2 0.038*
2k-4k Dev. 1088323.33727303  351367.6£372026.5  245052.7+190340.4  350041.2+385099.5  0.035%
Unit: dB *p<0.05
Table 11. Peak in Adult Male Subjects /i/
Constitution Soyangin Taeumin Soeumin SUM P
N1=4 N2=28 N3=21 N=53
Peak! Ratio 0.143+0.028 0.277+0.086 0.254£0.075 0.258+0.086 0.006*
Peakl0 Ratio 0.06140.031 0.034+0.042 0.038£0.013 0.038£0.033 0.012%
Time Domain Peak Sum 0.299+0.032 0.242+0.052 0.2320.030 0.24240.046 0.019%
[Total Energy Sum
Time Domain Peak Dev. Sum
+ + + %
ITocal Dev. Sum 0.951£0.018 0.822+0.115 0.87320.069 0.8520.100 0.010
Unit: dB *p<0.05
6) Peak 3. M4OI0{xt /a/
Peakl Ratioo]A] Z%kolo] Bl&Ql3} 489l 1) Pitch

Hoh %94 A Rt} Peakl0 Ratio, Time

Domain Peak Total/Total Energy Sum, Time Domain

Peak Dev. Total/Total Dev. Sumol| 4] A %FQlo] €

A% 22ARTH HA4 QA EATHTable 10),
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Table 12. Shimmer in Adult Female Subijects /a/
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C Shimmer 0.438+0.082 0.386x0.082 0.38810.114 0.402+0.099 0.050*
Unit:Hz *p<0.05
3) Shimmer gon, HF AFL 795 kg, FF AL
C-Shimmerd| A} ASFolo] €] &-03} ALolH 179.6 cm, B3 BMI 24.60]0t}h A ¢l Adof
o F4 JA EJ}THTable 12). A xorole] 241, Bl &lo] 197, AL2lo]

4) Octave, Energy, Peakoll Al A&7+ F-9A <l
£ Aozt YAk
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Pichs S49 EWol2 A FF714
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