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Abstract

This paper is to show the diference in body shape between 2 female groups; one group of 129
subjects is from 18 to 24 years old and the other group of 49 subjects from 25 to 29.

Anthropometric somatotyping method by Heath-Carter and descriptive classification meth-
od by Sheldon are applied to classify somatotype. There is no difference in somatotype between

2 groups. The average somatotype is 443, which is the balanced type.
By comparing the results of T-test, principal component analysis, and factor score, detailed
differences in body shape between 2 groups are shown. The results of factor score for obesity

factor of both groups are almost same and agree to somatotype results.

of %ol gl Y4 B2 A4S BF 41717 A%

b o] ol

sl Ao] oS
1

Aol o] =27

i A
£ dlge EAn Hol S ek o 2 sletdl 4 A 3
of o8 Aol ArlHo 7 HEE 4+ ck

A2 2 duFelcl 7, o5, 53 FelrlgEe
=9} A Ak o) Aol walz olal uwrelx|A| =lo] o}
okgh £AL Jehz g oledol whE sg ol wStol] of

3 dFe Fosicl AR B2 odgEse nodgEn
o} gh-g Aol t] wl7hgl 7 ko] glomih 24 E 7| F o
2 o]HF 2 )% ode Aok AF 9 AolE Mol
1—;}2)

2 olol| k) 200] o34dg dtrHAlez 2 A
Jehoh Fab R g wke] Yol alo]9f qivfo whE W3
% £v}EERS] (somatotype) @] HF2F A Z Ao 3

ol 2" 4ol ehgl T-testd %3l

B ow R

T-test, =4 224,

BetaA e,

II. FERFE

1. FRHR
oAFeH A 184] ol 4k 294 o]ste] Alejelw F

— 119 —



120

e
£ o e

o Ay ME

4 rir
iy
)

o

AV

0 o
do Jo

i

e

v

3
@ o
ol o

ol
-
2

e
£
tr
2>
Y
o
[
o
©

Ho
—
3%
Vg
oL
]
™o
3%
¢
o
&
E
L2
oX
o oy

o

AdTolld A3 AEE Mg, AAM, £Y AF
ah 18~244] o4 12993 3} gk 25~294] o1 4] 4934l
ahod 199211 59URE 109712 AAE AAASE A&
oic}, Ay Axhe 5 w|Eofsfoln] Fuby Aui
1993 9] 7} Eod iz} 309 o] vl Eod Ao} EAFhar Qlet,

£ odr e oox

2. HRFE

Martin®] <l#|AlZy, KSA-7003, 70042 244,
Heath-Carter] <1353 =iol F3ed AlFch

3. IRME W AFHE

ATEA TellAe AFAE o] &3 £0tRER]S &
T2 2000 AubF-ob Faby Anke] #Fe| 2ol E vhe|
3xp dhe}, =1z Heath-Cartero] #3739 o3|
kA FAsLe] HAE Fiha, dod HAez
Sheldon °} #| 4] & 7] & &
cation)®®2. 2 X-F3hc},

Heath-Carter= Q#2458 23

AHE ol TH2LE B,

¥ (descriptive classifi-

A2 Az
e 74

248 47 Al Al A, 53 e B,
FEARASFAL FYsA0e FHG T4

(<)

<
al, AsiulalR A, AwxFal, Btz 5
»41% 274 5hd J_mﬂ“ SR 6}7 # st
SA 8 2Astqdc} 37)x] FAL A
Heath Carter?] ¥ 5T %4E 833 ch Ao

an
& 2
WA skl s A, :‘L%;Mu], B2y, B
= )
_?_

Xorde 2 oL
N
4\9‘

T‘:_:gz-l_z Welled 8 471 1ol A 1274%], S=ulod ) 9wl
a7} 1004 9o S22 FA ),
Sheldong watade] a8 ¥Fol olo] vl wigleiat

Aol cHall 72 wiio 2 rulEEle) S 2833 9lch
Sheldon #jgate] vpalAlzlo 2 Y8 ASE 1774 3
£-o] A =l thgk 249} ponderal Aol 7|2 E F1
QB AA AL slolsled AnlEEllS AAsl
L o] FHeL B L 1o|A A Y LR
ebl o 371 FA 8 4] HAS 3t +E Y FA]

sEICEEEt
o]'o% = ULEE]'M O] d’ ni Di °]’ AA:Jl E}‘] 19’;";‘9] 71
%we 25

u} e} 4 Heath—Carter APEEHol ol 73 HA
2} 37k AL A B5 1ol 4 7RI 9] £l FAls =
Sheldon®] 4rtEElls} 3ol 7} & woll = 7 7}7t
T ) HAo] £l frHor ¥R

°i A Mol AlExE ZAdsted Hapiel Ful
TAH Ao ztelF vl nA} gt WA
741§i1 5635l et t-HFog F ks wimdiel

o

J
o2 HYL FAHE UAE setab] ekl AR

Z A2 8 A (principal component
analysis) 2 3} 223 gz}l sl T #cle] 9lz}A
£2 umdto gy AEe lo]E pmAdich QlzpLsE
ARt 715 15 (eigenvalue) 1.000]4H2] 7o
2 sl ow 2425 9lx% Varimax wo] &) Ax

3] (orthogonal rotation) A 7t}

1. #% 2
1. 2olEElele| 5

Sheldone] #1418k 197) 71&/¥F 15709 F¥ ol

Table 1. Descriptive classification and somatotypes

Descriptive Classification Somatotypes included

Strong Endomorph 533
Moderate Endomorph 433,544

Mesomorphic Endomorph 542, 543,641,642,
643,651, 652,761,

871
Mesomorph-Endomorph 442,551,552, 553
Ectomorphic Endomorph 523,524
Strong Mesomorph 353
Moderate Mesomorph 343, 454

Endomorphic Mesomorph 451,452,453,352,

372,561,562,462
Ectomorphic Mesomorph 154,253,254, 243
Ectomorph-Mesomorph 244,144
Strong Ectomorph 335,336
Moderate Ectomorph 334
Endomorphic Ectomorph 325, 425,435,324

Mesomorphic Ectomorph 235,234,124,134,
135
344,434, 443, 444,
333

Balanced
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Table 2. Frequency distribution of the descgiptive classification in each age group
Age Group 18 — 24 25-29 18 — 29

Descriptive
Classification n % n % n %
Strong Endomorph 2 1.6 2 1.1
Moderate Endomorph 2 1.6 2 4.2 4 2.3
Mesomorphic Endomorph 27 20.9 9 18.8 36 20.3
Mesomorph-Endomorph 12 9.3 5 10.4 17 9.6
Ectomorphic Endomorph 5 3.9 2.8
Strong Mesomorph 2 1.6 2 4.2 4 2.3
Moderate Mesomorph 7 5.4 2 4,2 9 5.1
Endomorphic Mesomorph 20 15.5 6 12.5 26 14.7
Ectomorphic Mesomorph 6 4,7 6 3.4
Ectomorph-Mesomorph 7 5.4 1 2.1 8 4.5
Strong Ectomorph 1 0.8 1 2.1 2 1.1
Moderate Ectomorph 4 3.1 3 6.3 7 4.0
Endomorphic Ectomorph 5 39 2 4.2 7 4.0
Mesomorphic Ectomorph 6 4,7 2 4.2 8 4.5
Balanced 23 17.8 13 27.1 36 20.3
Total 129 100 48 100 177 100
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Table 3. Frequency distribution of the point scale in each component
Component I H il
Rating Point n % n % n %
1 9 5.1 16 9.0
2 13 7.3 8 45 36 20.3
3 35 19.7 34 19.1 71 40.1
4 59 33.1 74 41.6 41 23.2
5 42 23,6 50 28.1 12 6.8
6 15 8.4 10 5.6 1 0.6
7 4 2.2 2 11
8 1 0.6
Total 178 100 178 100 177 100
Average 4.0 4.1 3.0
Table 4. Frequency distribution of the point scale of the components in each age group
Component I I 11
Age Group 18—24 25-29 18—-24 25-29 18--24 25-29
Rating Point n % n % n % n % n % n %
1 9 7.0 12 9.3 4 8.3
2 10 7.8 3 6.1 6 4.7 2 4.1 27 20.9 9 18.8
3 21 16.3 14 28.6 26 20.2 8 16.3 51 39.5 20 41.7
4 42 32.6 17 34,7 52 40.3 22 449 29 22.5 12 25.0
5 33 25.6 9 18.4 37 28.7 13 26.5 10 7.8 2 4.2
6 1 8.5 4 8.2 7 5.4 3 6.1 1 2.1
7 3 2. 1 2.0 1 0.8 1 2.0
8 1 2.0
Total 129 100 49 100 129 100 49 100 129 100 48 100
Aver.ge 4,0 4.1 4.1 4.2 3.0 3.0
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Table 5. T-test results between age groups
Age Group i 1]
t value
item X |em] SD [cm] x {em] SD [cm]

Stature 160.08 4.46 158.80 5.79 2.27%
Bust height 113.72 4.14 111.58 4.83 2.94*%
Anterior waist height 98.83 3.67 96.65 4,60 2.96%*
Navel height 94.57 3.52 92.51 4.62 2.81%*
lliac spine height 86.77 3.21 84.73 3.98 3.52%*
Knee height 41.23 1.87 40,22 2.21 3.05%*
Cervicale height 135.26 4.02 133.51 5.48 2.04%
Acromion height 128.92 4.08 127.49 5.46 1.66
Scye height 118.29 4,04 117.05 4.89 1.73
Posterior waist height 98.20 3.64 95.47 4.34 4.22%%*
Crotch height 72.26 3.09 70.63 3,83 2,92+
Chest breadth at scye 27.57 1.54 27.72 2,05 —0.45
Chest breadth 26.26 1.48 26.64 1.7 —1.46
Chest breadth below bust 25.03 1.34 2541 1.54 —1.61
Waist breadth 23.02 1.65 23,64 1.81 —2.15%
Hip breadth 32.04 1.26 32.02 1.59 0.09
Acromion to acromion breadth 35.38 1.48 34,50 1.65 3.42%=*
Scye depth 9.99 1.28 10.09 1.06 -0.50
Chest depth at scye 17.49 1.47 17.96 1.54 -1.88
Chest depth 19.73 180 20.49 2,01 —2.43%
Chest depth below bust 17.35 1.63 18.04 1.91 —2.40*
Waist depth 16.36 1.56 17,27 1.94 —3.21%#
Abdominal depth 19.32 1.84 19.64 2.03 -1.03
Hip depth 21.34 1.62 21.54 1.68 -0.73
Neck base girth 37.54 2,23 37.16 1.86 1.07
Chest girth at scye 81.50 4,11 82.08 4,83 -0.80
Chest girth 80.66 5.03 81.60 591 —1.06
Chest girth below bust 72.32 435 73.06 4.87 —-0.98
Waist girth 65.06 4,68 67.69 6.04 —2.76%*
Abdominal girth 79.10 5.30 80.21 6.28 -1.19
Hip girth 90.36 3.95 89,57 5.16 0.98
Armbhole girth 37.68 2.76 36,75 3.29 1.89
Upper arm girth 25.41 2.13 25.59 2.7 —-0.41
Forearm girth 21.91 1.40 22,26 1.51 —1.45
Wrist girth 14.88 0.75 14,96 0.81 —-0.63
Thigh girth 52.61 3.70 51.09 4.55 2,29*
Knee girth 34,38 2.10 33.22 2,20 3,27**
Calf girth 34,90 210 32.97 2.92 4.88%%*
Ankle girth 20.62 1.04 20.55 1.32 0.33
Front interscye breadth 31.30 1.49 30.67 1.57 2.50%*
Back interscye breadth 36.67 2.9 36.09 1.99 1.63
S.P. to S.P. length 38.17 2,05 37.02 2.09 3.27%+
Shoulder length 12.62 1.36 11.83 0.88 431 %%
Waist front length 32.40 1.82 32.78 1.37 —1.47
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Table 5. Continued

Age Group I tH
1 value

item X {cm] SD {cm] X {em] SD {em]
Back length 38.26 1.76 39.15 1.97 ~2.91**
Full length 136.36 4,44 134.94 5.47 1.78
Elbow length 32.44 1.63 31.9 1.68 1.91
Sleeve length 52.83 2.22 52.01 2,73 2.09%
Gluteal arc length 20.43 2.01 18.57 1.70 5.73% %%
Total crotch length 67.70 3.58 66.63 419 1.70
Anterior bust arc 42.40 3.18 42.73 3.64 ~0.59
Anterior waist arc 33.36 2,63 34.38 3.18 —2.18%
Abdominal-extension arc 39.80 2.80 39.54 3.34 0.53
Posterior hip arc 47.88 2.75 47.30 3.27 1.18
Shoulder slope 23.38 4,08 21.86 3.55 2.23%
Weight 51.81 5.51 49.98 7.40 1.56

* i significant at P < 0.001 ** :significant at P < 0,01 * ¢ significant at P < 0,1
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Table 6. Factor analysis results
e Factor 1 2 3 4 5 6 7 h?
Waist girth 913 .023 .035 —.172 130 024 097 892
Waist depth 908 .008 037 -.,066 063 031 123 851
Chest girth 902 053 094 062 222 011 164 907
Abdominal depth 884 .003 .055 08 —000 —.123 a131 825
Chest depth 878 .031 035 -.010 .055 .001 097 .785
upper artn girth 876 003 .000 152 027 132 015 .809
Abdominal girth .870 .090 .033 049 -015 —.063 125 .788
Chest girth at scye 858 .085 186 —002 260 —,039 .140 868
Weight .845 348 151 277 —.005 .081 .085 950
Hip depth 844 110 011 166 —,096 .099 088 779
Forearm girth - .817 056 017 129 .039 217 043 739
Hip girth 814 255 092 365 040 073 —.031 879
Waist breadth 797 .091 219 20 073 =010 017 738
Armhole girth 762 095 014 225 015 084 080 655
Scye depth 753 .068 225 .021 -.070 .021 ~.187 664
Thigh girth 752 062 044 375 —166 094 —~076 755
Chest breadth 749 073 207 ~.026 453 007 232 .870
Chest depth at scye 749 076 002 -003 -.070 049 065 574
Hip breadth 591 351 239 329 154 098  —~.106 684
Chest breadth at scye 563 .086 366 146 497  —-.002 155 752
Calf girth 513 .288 133 433 173 —-.053 112 597
Neck base girth 486 A1 220 172 ~.162 075 013 359
Navel height —.004 936 129 130 —.003 078  —.047 920
lliac spine height 014 932 154 08 —036 —.101 —-.068 917
Crotch height —.087 928 082 042 -021 -129 -.038 .897
Posterior waist height .000 922 174 219 —-.028 —.061 009 934
Cervicale height 100 919 a4 120 —.003 229 .080 948
Scye height 032 915 079 143 .080 243 .086 939
Acromion height 114 910 058 154 .082 209 123 935
Stature .052 903 152 199 014 230 146 956
Full length 073 878 120 131 .008 253 J12 885
Sleeve length 194 850 .083 -118 —.011 —-141 019 802
Knee height .088 838 062 049  —025 103 010 727
Elbow length 172 762 080 127 .081 -.142 008 .660
S.P. to 5.P. length 118 205 894 023 a7 049  —.080 .880
Acromion to acromion breadth 125 349 849 .081 003 .070 .039 873
Baik interscye breadth 298 145 784 -116 085 181 —-.16 .805
Shoulder length .020 159 759 157 =148 156 .108 685
Front interscye breadth 225 33 502 292 —.054 —.269 362 706
Gluteal arc length 114 230 060 729 000 -.215 —.052 650
Total crotch length 467 244 .149 645 .033 231 —-.006 772
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Table 6. Continued
Factor 1 2 3 4 5 6 7 h?
ltem
Shoulder slope -.057 —.028 348 .048 —.807 -.005 112 792
Back length 254 239 044 —.138 —-.002 800 211 828
Waist front length 261 150 -.033 —.064 —,042 212 .829 831
Eigenvalue 17.192 9.559 2.897 1.919 1.378 1.121 1.016 32.084
Pct of Var 39.1 21.7 6.6 4.4 3.1 2.5 2.3 79.7
Cum Pct 49.0 27.2 8.3 5.5 3.9 3.2 2.9 100.0
o 4 ok Ak 19 ZRAE 17190003 A AF o Abol Bol, oAUyl of Aol FA Balat
39.1%% Adad&l Fx Qlch oA 2= ZE Eo] § o 5E OGEE o] qlxlell Zislo g o fE-2lo] ey
%3 $70], Avhzol, BEAolol EL ¥3AE X o % Jehie aololet € 4 ek AR 4% hip 2
2 glel AlAle) 27 E A4 2718 vehie 230 o)sh ks Aolo] £A ¥z einjol el 7:.'
2 $ARc oA 29 DRAE 9.5601 % WA 7l o]} maid 219l e o 4 sk AA 5k o] 2ol
2 21.7%0)7 FA7IA L 60.8%0)k AR 3 A yababed okeuivlst FAme) 42(0.50)0) 9

Table 7. Factor score and T-test results in each age group

Age Group | I

Factor 18 - 24 25 - 29
Factor 1 x —0.107 0.170

vesity factor SD 0.891 1.141
Factor 2 X 0.168 * —0.266
Size factor SD 0.857 t=2.25 1.152
Factor 3 x 0.199 -0.315
Shotilder and interscye *%

breadth factor SD 1.006 t=2.87 0914 '

Factor 4 x 0.283 il —0.448
Hip part length factor SD 0.931 t=4.22 0.949
Factor § X —-0.117 0.184
Shoulder slope factor SD 1.075 0.847
Factor 6 x —0.263 *ak 0.417
Back length factor SD 0.999 t=—3.89 0.858
Factor 7 x —0.037 0.058
Waist front length factor SD 1.080 0.866
*** : significant at P < 0.001 ** : significant at P < 0.01 * : significant at P < 0,01
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