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Considering the diversity of body "shape™ using the 3-D homologous body model
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The purpose of this study was to clarifg the diversity as well as the

characteristics of the body “ shapes” by evaluating the human body "shape™ a new perspective of the
homology body model (HBM) based on the geometric Anthropometry, which was not shackled by the

features and/or results obtained through the standardized measure. The results specialized training

for sports promotes found that development of specific muscles, and that there are characteristics
unique to each sport and event. Using the HBM may allow us to elucidate the “ body shapes”

unrelated to the measure of measured parts decided by the anatomical measuring points, which could

not be evaluated through the conventional morphometry.

This study suggests that reveal the body shape which cannot detect from morphological measurement.

Present a new perspective on morphological measurement using the HBM.
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Waist (cm) 718 £ 35 ** 75.4 + 7.5 -2.691 0.010  0.832
Hip (cm) 87.6 + 32 *** 924 + 48 5356 <0001 1.655
Upper Arm (cm) 311 + 22 *** 258 + 27 4855 <0001 1.500
Forearm (cm) 27.0 £ 22 *** 238 + 19 3416 0001  1.056
Thigh (cm) 480 + 49 ** 50.8 + 43 2793  0.008  0.863
Calf (cm) 360+ 1.6 ns. 368 + 21 -2.008 0051  0.620
WHR (W/H) 822 + 24 ns. 819 + 60 0.208 0.836  0.064
gymnastsvs non-athletes difference: *: p <0.05, **: p <0.01, ***: p <0.001, n.s.: no significant, E.S.: effective size.

WHR : Waist to hip ratio

A S OOhRBEEAE LT AARKR
( (‘7 Fik, HRABEEICAXLS . HABEDO
\‘ DR ESE LT HRTIL. MBI
S v KEWZ EWRENT, TS DFERMN
sub3 s ™ 5. A0 b &, B LTl
- RKERENIALNT, F U AT 9
v ) BERLOED 3726 1%, BT 5
Subs > Sub 6 P ) @\Fﬁ]iﬁﬂ?ﬂﬁéhko *jja\ EIZIK{JQE\%ﬁ‘E%
a Q ‘3 & Q “ | n merssmnmamsomEe s
LTWAZ ENRENE (K1),
4 N

1 RERROEMER
HeEt LA BLENHDONIPCL(F 5 H35.1%) ELUPCI (F5HE1.0%) DERNH THMESNIINGY B6 4 (Sub
1— sub 6) HADERBRARECLGY 14 BOTHHROEEEBMMEMEL TRLIZEDTHS, PO PREER
BETHRFIE(Sub3 —sub6) . ERATEEICKEL HABPLOYREBBELT HMF(E(Sub 1 — Sub2) ., FEPAT
SEITKEVWI RSN,



<ARRKRZGT T FHIKEFORBREOREE LONT +—< 2 2 L OFR>

52 WARFHLU—BBIROBN OH R LU T — & (1 RI) (2
_— I:oti(mals)n m::;z}m“mpf;; mpl;: ::(‘-n::lll)“:n . e €5 i) A T N RR(](%EF j: ﬁ % Iﬁi k J:tix L/ N {Z"(
.Me (year) m.es." t 17 : 22:0 L ﬁ)_(;n:s ! 19.;“ 24 :3;4"' 15‘1‘: u-n-7 E\ BMI \ &%HE%%‘ H@ N H@{Z’KE 1/3 J:’:\

+
Body Height (cm) 1734 + 57 1736 1875 1760 1711 + 57 0118™ 1585 041

Body Weight (kg) 701 + 60 776 87 727 621 + 89 <0001 4085 106 H@ %K*ﬁ?}: j;s J: U{‘H@ %K*ﬁfﬁ/ E’E J:I: &: }5 vy
BMI (kg/m?) 233 &+ 12 257 238 235 212 + 29 0001 3551 092 d -~

Ffat (%) 1832 & 22 136 130 97 146 + 42 005" 1699 044 "C ,‘fﬁ§+iﬁi - j( % 7";1‘é‘ % f— L/ 7‘ i 7‘
Lean body mass (kg) 608 + 52 67.0 738 65.6 512 & 65 <0001™ 6329 164 LA AN —o —>

u’::rm(ml 987 + 43 1011 1001 1029 863 t 63 <0001 ‘ 8873 229 HE /H@ [ﬁl tl: i\) l/ A T ﬁ Fl+ J:ﬁ \— /J\
,‘:N':.:‘m(“l 775 + 36 816 816 76.2 753 ¢+ 72 0.142 : 1489 038 l/ \1@ %ﬂi\‘ L/ 7:_0 #jj\ EE\ {dgﬂaﬂjj/ 2 . Hg

Waist/Chest 786 + 36 80.8 815 74.0 873 + 49 <0001 7778 201

ﬂl::;:emm(ﬂw'"l 240 + 08 237 22:9 24:7 219 ¢ 1:4 m:mn 7:256 187 \ HE{ZKE 1/3 J:t\ Em%ﬁ;ﬁ rI]E\ HE%B*}%\?i\

mv::(m) 188 + 06 191 186 183 191 + 16 0367 0909 023 Em%FﬁE/EEJ:’: Hgﬁﬁ*ﬁ?}:/ﬁﬁtt H@ﬁlg
v SN W Emoomnnoonn oo R/ BRI L OMEE RS/ M

-..v:i:(m) 284 + 13 2856 292 275 278 + 26  0308™ 1028 027 \_ }O VY T ﬁ |:|+J:ﬁ”m 73?;% i%‘ k &) % 2/_[/ fcﬁ

Acromion 27 + 14 234 179 2.4 226 + 15  0882" 0149 004
by - i%
Chest 198 ¢+ 12 207 180 210 177 + 19 <0001 4899 127 75 D 7:_ ( 2) °
Waist 64 t 07 165 156 156 163 + 16  0820" 0229 006
Cross section aspect ratio (%)
Chest 648 + 74 64.2 69.7 575 674 + 41  0108™ 1631 042
Waist 684 + 39 720 695 68.7 707 _+ 128 0340"* 0962 025

Swimmer vs Non-athlete difference - ***p<0.001, n.s : no signfiicant, E.5. - effective size.
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