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Five-Level Model of Body Composition
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1045 Two Compartment Hydrometry Model:
Nello Pace & Edith Rathbun
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iDuaI-Energy X-ray Absorptiometry (DXA)




Validation of Adiposity by DXA
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DXA Measurement of Skeletal Muscle Mass

Em——
Total SM (kg)

y=1.10x-0.16

R%=0.93
P<0.001

20
ALM (kg)




1990 4-Component Model

MT = MF + MTBW + MMineral + IVIProtein

) Combine body density, total body water, Bone
Mineral Measurements

M = 2.51xV - 0.74xTBW + 0.95x Mo - 1.79 x M




1973-5 Computerized Axial Tomography
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Intramyocellular Lipid (IMCL)
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Magnetic Resonance Imaging
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http://upload.wikimedia.org/wikipedia/commons/b/bd/Modern_3T_MRI.JPG




Karlsson, JMRI 2014




1990s Development of Laser Scanners




Advances in Digital Anthropometry
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Skeletal Muscle Prediction

A LASSO Regression Cross-Validation (S5S20) B Bland-Altman Analysis (SS20)
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Muscle Mass: Urinary Creatinine Method

SM=kxCr
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1942 Ultrasound
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Bioimpedance Analysis

DXA-FFM (kg) vs. Height?/R (cm?/6

y=0.82x+4.9
R?=0.88




Bioimpedance Analysis
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BIA and Muscle Composition
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Adiposity Estimation from Blood Measurements
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Williams et al., Nature Med 2019

Predictor Variables:

Leptin

FABP (fatty acid binding protein)

SFRP4 (secreted frizzled-related
protein 4)

General Metabolics: Metabolomics
Somalogic: Proteomics



Gaps

Accurate detection of small changes in body components.
Need for improved/reproducible/practical field methods.

Lower-cost advanced imaging technology.

Approaches for measuring body (muscle) (contractile)
proteins.

Need for integrated advanced dynamic energy
balance-body composition models.
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