
Additional file 1: Details on scaling of generic musculoskeletal model to child’s 

dimensions 

The maximal isometric muscle forces (𝐹𝑚
𝑚𝑎𝑥)[1] and ligament forces (𝐹𝑙𝑖𝑔

𝑝𝑐𝑠𝑎
)[2] were scaled to the 

expected TD body mass for the DMD groups and the mean body mass of the group for the TD group 

(Eq. 1 and Eq. 2): 
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where gen refers to the generic musculoskeletal model of D’Hondt et al.[2], Mgen refers to body mass 

of the generic model, M(e)TD refers to the expected mean body mass of TD children of the same length 

as the mean length of the DMD group (MeTD) or the mean body mass of the TD group (MTD). 

 

The stiffness coefficients (𝐾𝑝𝑎𝑠𝑠) and damping (𝑑𝑝𝑎𝑠𝑠) of the passive joint torques were scaled to the 

expected TD body mass for the DMD groups and the mean body mass of the group for the TD group, 

and the mean length of the group (Eq. 3 and Eq. 4): 
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where gen refers to the generic musculoskeletal model of D’Hondt et al.[2], Mgen refers to body mass 

of the generic model, Lgen refers to length of generic model, L refers to mean length of the specific 

group, M(e)TD refers to the expected mean body mass of TD children of the same length as the mean 

length of the DMD group (MeTD) or the mean body mass of the TD group (MTD). 

 



The location (𝑐𝐶𝑆), size (𝑟𝐶𝑆), and damping (𝑑𝐶𝑆) of the contact spheres were scaled to the mean length 

of the group (Eq. 5, Eq. 6 and Eq. 7): 
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where gen refers to the generic musculoskeletal model of D’Hondt et al.[2], Lgen refers to length of 

generic model, L refers to mean length of the specific group. 

 

The stiffness (𝐾𝐶𝑆) of the contact spheres were scaled to the expected TD body mass for the DMD 

groups and the mean body mass of the group for the TD group, and the mean length of the group (Eq. 

8): 
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where gen refers to the generic musculoskeletal model of D’Hondt et al.[2], Mgen refers to body mass 

of the generic model, Lgen refers to length of generic model, L refers to mean length of the specific 

group, M(e)TD refers to the expected mean body mass of TD children of the same length as the mean 

length of the DMD group (MeTD) or the mean body mass of the TD group (MTD). 
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