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Abstract

This study aimed to estimate of Body segment parameters (BSPs) in Japanese
adult females using magnetic resonance imaging (MRI) methods. Whole-body MR
date of 14 Japanese adult females were obtained using 1.5-T MRI scanner. Thirteen
tissue areas were identified by MR dates using Fiji/Image] software. Body
composition and Limb composition were calculated by multiplying each area,10-mm
slice thickness and identified tissue densities. Fourteen body segments such as head
and neck, trunk, upper arm, forearm, hand, thigh, shank and foot were defined
according to the anatomical landmarks in MR dates. Segment mases (%body mass;
%BW) and center of masses (%segment length; %SL) obtained from MRI were
compared with regression modeling from previous studies.

The results of this study have trended to be smaller in upper arm and forearm
than typical values. Females were bigger thigh and shank than males, indicating sex
difference affected segment mass. Center of masses (CMs) were affected by the
definition of segment lengths. It suggested females accumulated fat mass close to
trunk. The CM of trunk in female was lower than previous studies, because upper
trunk had lower muscle mass than male. These results suggest to consider the
influence of female-specific body segment components.
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Females (n=14)

Range Mean = SD
Age 20.1 - 223 21.0+ 0.6
Height (cm) 151.8 - 161.5 1574+ 3.2
Mass(Mapp) (kg) 430 - 62.6 499 £ 6.3
BMI (kg/m®) 16.5 - 265 202 + 2.9

Data collected

MR image
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BSPs calculation

Length
(SL)

HBM-rugle

1 MRIAICLZBSPEHOBE (¥l < BANSE)

x2 BRHEESE

_segment Superior end plane Inferior end plane
Head and neck  vertex C7 (Ttheervical vertebra) plane
Trunk C7 plane great trochanter—crotch plane

acrominon

Upper arm acrominon-armpit plane

Forearm lateral epicondyle of humerus plane
Hand styloid process of ulna plane

Thigh great trochanter—crotch plane
Shank lateral femoral tuberosity plane

Foot lateral malleolus plane

armpit

lateral epicondyle of humerus plane
styloid process of ulna plane

3th fngertip

lateral femoral tuberosity plane
lateral malleolus plane

sole
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This study Dempster Clauser  Zatsiorsky Zatsiorsky  Zachary

sex F M M M F F
method MRI Cadaver Cadaver  y-scan y-scan DXA
published year 2023 1955 1969 2002 2002 2019
age 21.0 £0.6 52-75 28-74 23.846.2  19.0+4.0 21-39

n 14 8 13 100 15 51

Whole 100 100 100 100 100 100

Head and neck 83 £0.7 8.1 7.3a 6.9 6.7 —
Trunk 47.6 +1.3 49.7 50.7b 43.5 42.6 42.2

Upper arm* 24 +£0.3 2.8 2.6 2.7 2.6 34
Forearm* 1.3 +0.1 1.6 1.6 1.6 1.4 1.4

Hand* 0.5 £0.1 0.6 0.7 0.6 0.6 —
Thigh*  11.4 £0.5 10.0 10.3 14.2 14.8 12.3
Shank* 51 £04 4.7 43 43 4.8 42

Foot* 1.4 +0.2 1.5 1.5 1.4 1.3 —

a:Head, b: Neck and trunk, *mean of both limbs
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This study Dempster  Clauser Zatsiorsky Zatsiorsky ~ Zachary

sex F M M M F F
method MRI Cadever  Cadever  y-scan y-scan DXA
published year 2023 1955 1969 2002 2002 2019
age 21.0 £0.6 52-75 28-74 23.8£6.2  19.0+4.0 21-39

n 14 7 13 100 15 51

Head andneck  51.8 £ 2.0 43.3 46.4a 50.0 48.4 —
Trunk 554 £ 1.0 49.5 38.0b 43.7 - 422

Upper arm*  43.0 + 2.7 43.6 51.3 45.0 44.0 49.8
Forearm®* 363 + 2.0 43.0 39.0 42.7 42.6 41.4
Hand* 30.7 £ 2.0 49.4 48.0 36.9 35.0 —
Thigh* 41.3 + [.3 433 37.2 45.5 46.1 45.7
Shank* 383 + 1.0 433 37.1 40.5 40.3 40.4
Foot* 492 + 1.6d 50.0d 46.2¢ 55.6d 59.9d —

a:Head, b: Neck and trunk, ¢: medial malleolus-floor, d: acropodion-pternion *mean of both limbs
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This study Zatsiorsky Zatsiorsky
sex F M F
method MRI y-scan y-scan
published year 2023 2002 2002
age 21.0£0.6 23.8+6.2 19.0+4.0
n 14 100 15
Rxx Ryy Rzz Rxx Ryy Rzz Rxx Ryy Rzz
Head and neck 30.0+0.8 24.0+1.2 31.3+09 30.3 26.1 31.5 27.1 26.1 29.5
Trunk 31.0+0.7 155+1.1 33.0+0.7 24.8 14.4 26.7 - - -
Upper arm*  27.3+0.9 102+1.0 27.9+0.9 32.8 18.2 31.0 324 17.3 303
Forearm* 28.0+£0.8  95+0.7 283+0.8 29.5 13.0 28.4 27.9 10.1 27.5
Hand* 24.0+1.0 13.5+0.8 257+1.0 28.5 182 233 24.1 15.2 20.6
Thigh* 269+04 13.8+12 27.2+04 26.7 12.1 26.7 27.4 12.0 27.0
Shank* 27.5+0.8 9.5+£0.8 27.7+0.8 28.1 11.4 275 29.7 10.2 293
Foot* 249+1.0 255+1.0 11.8+03 24.5 25.7 12.4 29.9 279 13.9
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Upper Forearm Thigh Shank

arm

Upper Forearm Thigh
arm

* ,’: * :‘ * : * M This study
[JZatsiorsky
M Zachary
p<0.05

* vs Zatsiorsky

T vs Zachary
Shank
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