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PURPOSE

This studied the biomechanical body segment parameters of Korean adults with reference to Sasang
Constitutional Medicine(SCM). We anlyzed the characteristics of Sasang constitution through Body
Measurment, Immersion Method, and Reaction Board Method.

SUBJECT
Subjects were 72 persons. There were male 49 and Female 23. Mean age was 29.4 +8.54. And There
were Taeumin 30, Soyangin 17, and Soeumin 25.

METHOD
The items of Body Measurement were 51. Limbs were measured right side.
Volume was gained with Immersion Method and Weight was calculated with the density equation
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for limbs from Drills and Contini. Center of Mass was gained with Reaction Board Method.

RESULT

1. In Body Measurement there were the significant differences with each constitution of man's
circumference. '

2. In Volume there were the sigmificant differences between Taeumin and Soeumin in mand. And
the volume rate of head and neck, hand, and foot was the lowest in Taeumin, but the highest in
Soeumin.

3. In center of mass Soyangin was higher than others.

Key words : Sasang Constitutional Medicine, Morpholoy, Body segment, Body measurement,
Immersion Method, Reaction Board Method
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t}. (Fig. 4
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{Fig. 5 Immersion method

(Table 1) Density Equation for Limbs from
Drills and Contini (1966)

Body Segment Density Equation
Foot Y=0.77113X+0. 27876
Leg Y=0.7853X +0. 25639

Thigh Y=0.69252X +0. 32025
Hand Y=1.7373X—0.695
Forearm Y=1.30005X—0. 2496
Upper arm Y=0.85793X +0. 14863

X(Body Density) =Weight/Vbody

* Head with Neck density (Dhn) : 1.11

* Trunk density (Dtrunk)=
Wtrunk [Weight— (Whn+2Warm+2Wleg)! <+
Vtrunk (Vtotal -FVC— (Vhn+2Varm+2Vleg))

o|lR& YFel HBFEZAHGAF FVCE #F22H
total body volume®] 4% HA et

38 4 £49 B¥E o889 Drills and
Contini(1966)97F A|gte AAEde Y=HAR
9} Dempster(1955)589] ¥4 Ix 25 2]
zZt 24 A% A&

3) HYPZHEY (Reaction Board Method)

EAA 9 FAFA 3L 209 AXNY A ¥
A7 FFAZFAL ol &5t HYZH A
(Reaction Board Method)ol wet ZAFA ¢
AE F23H. olg F AANAHNY Aze
176cm2 AR =AU, (Fig. 6

4, SAXNZ

2 AN QAASYE, AALEe] F &
A, FAZFA o U@ B4 94 dig 2
Astsn, AMIAAE EAS ANOVA 4% ¥
Scheffee %< A,
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(Fig. 6> Reaction board method

V. x &
1. HFHAXRS LS

AFdAae F72922 H3Q 309, A%
179, 2891 2590]0c},

olo] E¥E 29 4418 54018, dFY F¥=
(Fig. T3 2tk BeQ 36.13+8.07, 2%
32.24+4.68, 229 32.28+6.90°14t}

Jie E¥Xe 82 921239 qATHe| 3, &
% FAH2H 5o, 2292 Eat14Y o
A 19l

(Table 2) Distirbution of Age and Sex

Count

Std. Dev=8.54
Mean=29.4
N=72.00

v T
20 30 40 50
Age

Fig. 7> Distribution of subjects divided by age

2. W48 TS AINRIEY QMHEE =0

2y
1) Zololl chzt 24

Lfemur, Lcalf, Lshoulder-elbow, Lelbow-
wrist, Lhandell dlatdd ‘dale} ozl 2lojA A}
BAAEZ Fo# Aol= A

2) Zoll chist 24

date] Z+8 AsRE oS3 2o

Bchest, Bbitrochanteric® ®&<Q1wo] &
T AAZ HE Fo] WA

Bbiiliac® Bl-&Q1Fe] AGUT Hl& Zo] Y
At

, Taeumin (N=30) Soyangin (N=17) Soeumin (N=25)
Age (year) 36.13+8.07° 32.2414.68 32.28+6.90
male (N=49) 23 (46.9)® 12 (24.5) 14 (28.6)
female (N=23) 7 (30.4) 5217 11 (47.8)

a:mean + S.D. b:count(%)
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Bchest-depth2 &3] LgUzel vs)
Zo] YAt

Bbiacromial, Bfemoral-condyles, Bankle,
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# Aol el
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aAte] 748 AnRd o33t 2.
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FUBLERIBLEUEY o2 A AL
BS54 tolFe] Yepytct,

Cchest, Cmid-thigh, Cdistal thigh,
Cankle, Cupper-arm, Cforearme 48230
g FAAZA vistd g7t 2t

Cneck, Cwaist, Cabdominal, Cproximal-
thigh, Cwriste H&9F°] A&UF Hstd
47} 2

Cheade AAE #27 Afol7} ATt

Aqzte] Z4-& ABEYE 33 2o,

Cchest, Cwaist, Cupper-arm, Cforearm,
Cwriste ElS3o] 2&AFd vldd E7}
Rt

Cnecke £3%%F0] t& FHAL Hj3lq &
7t 2gkct,

Chead, Csubmammary-chest, Cabdominal,
Cbuttock, Cproximal-thigh, Cmid-thigh,
Cdistal thigh, Ccalf, Canklex #2¥ {9
A}o}7t At

4) Al=Zolojl cHEt 24

date] 442 Avud ey g

BiL#ER (SF) & 2830 B ul3iq
Zol7}l Rk,

Bith FER (SF2) & 2820 & SAAZd
Hlste] Zo|7} 2igte}.

%8 (SBY), #®LEER(SB), #HTEE
(SB3), #T#E(SBY), Bt TH#E(SF3), BT
R(SFA) £ A2 gog slol7} gk,

ARe) %98 R Azolol Y AWy
#ol@ Aole goich,

B) FHol thst 24
g2t 348 AuEd o33t 2

Ssubscapular, Smidaxillary, Spectoral,
Striceps, Ssuprailiac, Smid-thigh, Smedial
calfe B0l e FHAZ vy A%
A7} Zct,

Sbicepst El&lwo] AT H|gtd w3}
FH 7t 2

Sabdominal, Ssuprapatellas Bl2¢lzo] 4
+A2ol Hgto H35A 7} A,

Sforearm-posteriore HMAY F4g o)}
AA k.

Azl Z4-E AsRd oy 2o,

Spectorale H&Q1To] £FAF vjgo 3
3H577}F 3k

299 R A {FoJg o7} YUk
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(Table 3) Analysis of the Anthropometric Items

Male (N=49) Female (N=23)
Anthropometric Item Taeumin | Soyangin Soeumin Taeumin | Soyangin Soeumin
(N=23) (N=12) (N=14) (N=7) (N=5) (N=11)
Height 168.83+4.03°|168.0+5.29  |169.79+5.25 156.71+4.61 | 157.6+4.34 | 155.73£3.29
= ' . Lfemur 41.4112.69 | 44.41+12.74 | 42,39+3.07 39.2+1.65 | 40.44%1.03 | 39.59+1.34
63 Lealf 37.96+3.16 | 46.40£2.81 | 38.17+2.58 35.23+1.69 | 36.28+1.01 | 35.54+1.35
’Z‘n\ Lshoulder-elbow 32.3942.02 | 31.75+1.36 | 31.92+2.51 30.33£2.42 | 30.78%1.8 30.68+2.60
= Lelbow-wrist 25.58+1.63 | 24.3£0.86 | 25.06+1.49 22541164 | 22.64%0.52 | 22.3+0.78
Lhand 17.80+0.86 | 18.78+0.83 | 18.94%0.62 17.6%1.03 17.74£0.83 | 18.01£0.92
Bbiacromial 38.55+2.38 | 38.03+2.13 | 37.88+2.7 HM.59+1.73 | 3H.0+2.54 34.81+1.55
Bchest 30.05+1.47 | 28.37£1.53"*( 28.05+1.32"* 26.66+1.05 | 25.54%1.67 | 26.4+2.99
Bbiiliac 28.11+£1.33 | 26.79+1.78° | 27.34+1.3 28.06+1.33 | 28.4t1.46 27.75+£1.28
- Bbitrochanteric 31.48+1.37 | 30.25+1.46" | 30.04+0.81* 30.7911.49 | 30.72+1.35 | 29.52+1.44
g_ Bfemoral-condyles 9.53+0.44 | 9.33+0.53 9.75+2.61 8.91+£0.26 | 8.92%0.3 8.7+0.39
4 Bankle 5.4910.6 5.21+0.49 5.03£0.4" 4.7410.33 5.00£0.22 4.77+0.32
< Bbimalleolar 6.91+0.32 | 7.3+0.64 6.81+0. 36 6.27+0.39 6.34+0.22 6.11+0.39
Belbow 6.45+0.92 | 6.28x0.31 6.3410.31 5.91+0.52 | 5.88+0.48 5.72+0.32
Bwrist 5.28+0.62 | 5.10+0.46 5.11£0.38 4.63%£0.5 4,56+0.47 4,1+0.46
Bchest-depth 19.18£1.96 | 17.93£1.71 | 16.01£2.29°*° 17.04+0.69 | 16.5t1.6 15.45%1.36
Chead 56.4411.30 | 56.13+1.25 | 55.68+1.60 53.36+£1.36 | 54.52+0.81 | 53.46+1.04
Cneck 37.98+2.3 | 36.361£1.68 | 35.31+1.51* 31.44+1.03 | 31.4+1.36 29.85+0.95"¢
Cchest 96.01+5.09 | 91.53+3.86 | 83.72£9.39**® | 84.57+11.26| 79.29+4.37 { 80.2313.51°
Csubmammary-chest | 90.73+4.35 | 85.68+3.98"*| 80.34+4.58**® | 75.11+£3.95 | 73.88+3.07 | 73.18+3.11
Cwaist 85.13£9.28 | 79.49+5.43 | 73.13%5.28°° 72.4913.89 | 69.02%3.3 67.11+4.1
Q Cabdominal 86.4319.31 | 82.08%£5.5 | 74.69+5.72"* 80.11+4.6 | 75.36+4.63 | 76.02+5.19
g Cbuttock 05.34+3.09 | 91.7343.18" | 86.96+3.32**%®| 91.13+3.39 | 91.58+4.72 | 86.97+3.79
g Cproximal-thigh 57.3£3.02 | 54.18+4.84 | 51.00+2.71" 54.4914.16 | 53.46x2.75 | 51.45+3.77
i Cmid-thigh 52.2+2.87 | 50.84%3.41 | 47.69+3.34°"° | 46.84+4.75 | 47.04%2.92 | 44.2+3.04
« Cdistal-thigh 40.22+£2.22 | 38.49+1.7 36.18+2.57"® | 36.49+2.19 | 38.12+2.54 | 35.8+263
Cealf 38.7£1.5 37.03£2.08° | 35.11+2.15%*® | 34.51+1.6 | 34.24+1.27 | 32.84+2.2
Cankle 22.53+1.02 | 22.08+0.77 | 21.0+1.06°*® 20.33+0.55 | 20.9+0.32 20.13£1.51
Cupper-arm 28.81£2.38 | 27.83+1.66 | 24.39+2.01°°¢®| 26.09+2.0 24.94+1.44 | 23.43%1.86°
Cforearm 26.46%1.56 | 25.3411.24 | 23.71£1.26*°¢ } 22.31+0.94 | 22.0+0.73 20.91+1.18*
Cwrist 17.2210.99 | 16.47£0.9 15.81£1.06"" 15.21£0.5 15.1240.53 | 14.43%0.54°
» SBl (#%EE£R) 42.33+2.44 | 42.79+1.47 | 42.36£3.71 41541201 | 43.22+1.05 | 40.11+4.38
S SB2(#+ HER) 36.4815.41 | 37.97+2.39 | 37.91+3.13 37.361£1.72 | 37.04£1.29 | 36.0+1.54
oa SB3(#TER) 12.9746.58 | 11.61+£1.94 | 11.95%1.53 8.96£1.17 8.68+1.0 8.94+1.27
- SBA{#THR) 10.99+2,17 { 10.22+1.09 | 11.13+1.81 9.67+0.9 9.3+0.75 9.44+0. 34
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Male (N=49) Female (N=23)

Anthropometric Item Taeumin | Soyangin Soeumin Taeumin | Soyangin Soeumin

(N=23) (N=12) (N=14) (N=17) (N=5) (N=11)

. SF1 (37 LR 14.87£2.05 | 14.82+1.70 | 16.59+1.75* 16.47+1.34 | 16.04+1.54 | 16.5+1.78
g_ SF2(fi LER) 19.65£1.85 1 19.79+1.12 | 17.68£1.86°*® | 19.6+1.14 | 19.34+1.31 | 19.59+1.39
fm\ SF3EIHTEE) 21.23+2.16 | 21.0+1.92 20.56+1.52 15.81£1.65 | 16.48+2.03 | 16,99+1.11
- SF4(FITHER) 16.25£3.0 | 16.06+£3.73 | 15.19£1.73 18.5711.44 | 17.46%1.46 | 17.19+1.53

Ssubscapular 28.8+4,52 | 20.63+6.07°*| 18.2418.99" 24.43+2.06 | 20.72+7.39 | 18.25%5.4
Smidaxillary 27.6246.2 | 19.05+5.88°*| 14.62+7.63" 19.96+5.34 | 20.02+2.49 | 18.78+5.33

Spectoral 23.61+8.17 1 15.716,79° | 14.56£8.81"* 20.01+3.76 | 16.24+4.68 | 13.27+5.36°

Striceps 18.4+4.33 | 12.69+4.97° | 11.9846.12* 21731516 | 22.6418.17 | 21.6716.2
S Sbiceps 11.14+4.95 | 6.9313.65° | 8.1114.14 11.0743.91 | 12.58+5.99 9.45+3.56
?i Sforearm-posterior 8.88+3.07 | 6.81+2.57 6.7513.18 6.36+1.92 | 7.06+2 38 5.59+0.81
oo Sabdominal 36.5346.11 | 29.29+8.93 | 20.98+11.34** | 30.74%6.46 | 24.78%3.1 26.39%6.75
Ssuprailiac 25.647.57 | 18,1746.91° | 12.8916.36" 23.5116.45 | 16.50%8.81 | 18.25+4.79

Smid-thigh 23.78+6,72 | 16.55%5.51° | 15.54+7.17** 28.9149.2 | 34.06+9.22 | 28.04%7.2
Ssuprapatella 17.33£7.37 | 11.7816.5 11.19+5.74° 18.69+6.77 | 20.92+11.22| 19.88+6.97
Smedial calf 14.3414.4 8.42+2.8" | 9.43t4.4" 14.84+3.78 | 19.4617.17 | 15.8617.14

N : number a:mean t S.D.

*:P0.05, **:P{0.01
@ : P{.05, @@ :P{0.01
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Taeumin is compared with Soyangin or Soeumin.
Soyangin is compared with Soeumin.
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(Table 4) Analysis of Volume, Volume Rate each Body Segment

Male (N=49) Female (N=23)
Body Segment Taeumin Soyangin Soeurnin Taeumin Soyangin Soeumin
N=23) | (N1 (N=14 (N=1) (N=5) (N-11)
oad m Ne | 8L | 842110 | 196415 | 5714095 | 60410 5.55+1.21
Virunk 30.8146.34 | 25.047.19° | 24.00+4.44" | 23.9443.45 | 22.92+2.33 | 22244462
Vhand 0.42£0.04 | 0.38£0.04' | 0.37+0.05" | 0.35:0.16 | 0.31£0.03 | 0.27£0.04
Vforearm 113+0.16 | 0.98+0.12| 0.89+0.09" | 0.66+0.23 | 0.71£0.04 | 0.620.10
Volume | Vupper-arm | 223+0.73 | 187+0.21 | 1570.37 | 151£0.27 | 135£0.12 | 114024’
(1) Vioot 0.78+0.21 | 0.7620.12 | 074£0.11 | 06£0.10 | 0.58+0.08 | 0.620.08
Vshank 3.28+0.37 | 2.980.46 | 268+0.43" | 246:0.28 | 269+0.2 | 2.23%0.6
Vthigh 8.4132.62 | 713£1.22 | 624%115" | 6.25:0.83 | 587+0.%6 | 5.52+0.55
FVC 401059 | 4.07:0.61| 381057 | 267+046 | 3.05:0.38 | 2.71£0.4
Vbody T0.8145.79 | 61.6417.62%| 57.0147.13" | 53.33£3.89 | 51.95¢2.14 | 48.57+6.64
Vtotal 75.8045.97 | 65.7147.75"| 60.8246.83" | 56.0t4.04 | 5504235 | 51.27%6.57
Pvhn 11.8912.16 | 13.88+2.71 | 14.0122.30° | 10.691.32 | 1162231 | 11.45+2.10
Pytrunk £.92+813 | 30.72¢10.11 | 42114487 | 4.74+4.04 | 44.05+2.8 | 45.49+4.12
Pvolume Pvhand 0.59+0.05 | 0.63+0.17 | 0.65+0.08 | 0.68£0.4 | 0.61+0.04 | 0.57£0.11
i Pvforearm 1574016 | 160+0.20 | 156013 | 1224041 | 1370.07 [ 1.29+0.14
Volume |70 operarm | 3.0940.88 | 3.0640.44 | 275405 | 2871064 | 265014 | 235£037
I?;t)’e Pvfood 109+0.28 | 126+0.31 | 132£0.27 | L14:0.%4 | 1122017 | 1.26+0.4
Pvshank 458052 | 4.92+1.01 | 473074 | 461043 | 517+0.28 | 4582101
Pvthigh 11.68+3.32 | 11.72¢2.53 | 10.92£1.15 | 1.77+1:68 | 11.3140.56 | 11.49+1.51
N : number a:mean * S,D.

* 1 P0.05, **: PX0.01
@ : PX0.05, @@ :P{0.01

4, HUHE 2ist AIMNAEY MAEEY £
Ol cHet 24

1) Aol o3t 8w
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Taeumin is compared with Soyangin or Soeumin.
Soyangin is compared with Soeumin.
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(Table 5) Analysis of Weight, Weight Rate each Body Segment

Male (N=49) Female (N=23)
Body Segment | Taeumin | Soyangin Soeumin Taeumin | Soyangin Soeumin
(N=23) (N-12) (N=19) (N-1) (N=5) (N=11
(Head &’]};E Neck) 9.44+1.507 | 9.34+1.23 8.84+1.69 6.34+1.06 | 6.66%1.11 6.16+1.35
Wtrunk 31.32+5.89 | 26.67+5.69 | 24.76%3.54" | 24.69+2.97 | 23.76+3.09 | 21.7513.44
Whand 0.48+0.05 | 0.47x0.16 0.4310.06 0.4+0.2 0.3610.04 0.3+0.06
Weight | Wiorearm | 126:0.19 | 116+0.22 | 10:0.1" | 075%0.28 | 0.8+0.07 | 0674011
(ke) Wupper-arm 2.33+0.70 | 2.05%0.36 1.66+0.39** 1.6+0.27 1.43+0.16 1.1740. 24
Wioot 0.85+0.22 | 0.86+0.16 0.82+0.14 0.66+0.1 0.64+0.1 0.64%0.1
Wshank 3.5410.41 | 3.37+0.75 2.92+0.46% 2.67+0.35 | 2.93+0.26 2,.3810.65
Wthigh 881280 | 7.77%1.65 6.58+1.19° 6.6+1.06 6.19+0.28 5.69+0.59
Weight 75.33£5.39 | 67.3846.36°"| 60.4216.18°" | 56.39+4.42 | 55.12+3.42 | 49.62+5.15°
Pwhn 1254119 | 13.95+2.11 14.63+2.36° 11.23+1.45 | 12.19%2.56 12.48+2.88
) Pwtrunk 41.72+£7.72 | 39.52+7.32 | 41.0+4.28 43.731£3.4 | 42.9613.14 | 43.71+3.56
Pweight ™5 hand 0.64£0.06 | 0.7120.25 | 071301 | 0.74:0.44 | 0.6520.04 | 0.6£0.13
.: Pwforearm 1.67£0.18 | 1.72£0.26 1.66%0.16 1.3+0.43 1.46+0.08 1.36+0.16
Weight | pper-arm | 3.08%0.88 | 3.04%04 | 274€0.52 | 2.85%0.64 | 26+0.13 | 236037
}tj/t;e Pwfood 1.13£0.29 | 1.29+0.3 1.36+0.26 1.18%0.25 1.1620.17 1.31+0.24
’ Pwshank 4.71+0.53 | 5.0£0.97 4,86%0.75 4744042 | 5.31+0.27 4.74%1.02
Pwthigh 11.65+3.27 | 11.5+2.12 10.85+1.09 11.7£1.56 11.25+0.62 | 11.54+1.38
N : number a:mean + S D.
¢ P0.05, **:P0.01 Taeumin is compared with Soyangin or Soeumin.
@ : P{0.05 @@ :P{0.01 Soyangin is compared with Soeumin.
Pwhn(Head with Neck)€ 28U3°] HS it
QA ulste ¥ o] Fch
299 AL AAE o Aol gt
V.®& &
oqze] 74 fe AAE 17 zbol7t YUKt
1. EfSele] MAH2H st EX

5. HUEE J12ist AlMAHZE £AHSA0 et

oy 1) olxASolA EfSole

lo

Jm

d

® ZdXe 9#9 A$ Bchest, Bbitro-
chanteric® & 5 A AT u|g) Zo] Y
dt}. Bbiilliace ATl Hg) Zo] WA
t}. Bchest-depthe 23Q1Fd] Hja] Zo

dAtel 498 AupY, £9T0] gzl
Mgt 2AZ4le] slol Agich,
oAzl F e AWRH, ALY %@ Aol7}

— 156 —



— 0l MAISHO| e ARSISE HT —

(Table 6) Center of Mass

Male (N=49) Female (N=23)
Taeumin Soyangin Soeumin Taeumin Soyangin Soeumin
(N=23) (N=12) (N=14) (N=7) (N=5) (N=11)
Center of | o0 ney 1 030 | 56.48+1.61° | 57.0241.35 | 57.99+0.53 | 57.07+1.56 | 57.05+1.28
Mass (%) . = o —_—d . N . —_— T . -l . _—d
N : number a:mean * S.D.

* 1 PC0.05, **: P{0.01
@ : PX0.05, @@ : PX0.01
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