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INTRODUCTION
�Body segment moment of inertia values are required to estimate joint muscle 
moments during clinical evaluations, sport activities, etc. Most often these values 
are estimated from anthropometric tables obtained from cadaver populations. 
They do not represent accurately the adolescent population, obese individuals, 
elderly people etc. 

OBJECTIVES
�To estimate the personalized in vivo moment of inertia of the whole body using 
three-dimensional (3-D) inverse dynamic and angular momentum approaches.

�To compare their results to five other methods routinely used.

METHOD
�Seven male subjects performed 10 three self-imposed oscillations along the 
antero-posterior (AP), medio-lateral (ML), and longitudinal (Lon) axes. 

�Methods applied to estimate the moment of inertia of the whole body were 

Table I. Coefficient of correlation of the moment of inertia along each axis 
between the method proposed by de Leva (1996) and the others models. 
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DISCUSSION
�The inverse dynamic and angular momentum approaches had values in the 
same order of magnitude as the other classical methods. 

�The de Leva [3] anthropometric method was considered as the reference to 
compare with the other techniques. The values obtained with the angular 
momentum were 2.0% off compared to the other methods (3.4%). The inverse 
dynamic values as well as the other methods were within 4% of those de Leva
[3]. 

�The advantage of the angular momentum  and inverse dynamic methods over 
the de Leva [3] technique resides in individualized in vivo values rather than 
estimations obtained from tables.

CONCLUSION
�The inverse dynamic method and the angular momentum procedure gave 
moment of inertia values within the range of the other methods. 

�The proposed methods could be applied to estimate the personalized in vivo 
moment of inertia of people with different body morphology.
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RESULTS
�Fig. 1 presents the moment of inertial obtained from the different methods.

�No statistical difference between the moments of inertia estimated by the 
different methods applied in the study along all the three axes.

Fig. 1. Moment of inertia (kg.m2) of subjects’ whole body calculated at the 
center of mass for the different methods for self-imposed oscillations about 
(a) AP, (b) ML, and (c) Lon axes. 
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