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1. Supplementary Data
A. Geometrical details for the muscle fascicle definition
The muscle architecture of 23 sagittally symmetric fascicle pairs featured three main muscle groups of the lower back: the multifidus (MF), the erector spinae (ES) and the psoas major (PM). For each fascicle, m, of the Erector Spinae, the axial (Xv) and posterior (Xp) lines of actions (Fig. A.1) were resolved in the local coordinate system of the vertebra according to Bogduk et al. (1992a):
 					(A.1)
						(A.2)
where Xsag the sagittal fascicle projection,  the angle between the fascicle and the long axis of the vertebra,  is the intersegmental lordotic angle of the upper segment. 
While Xsag and  were directly taken from the literature (Bogduk et al. 1992a),  angles were calculated using the L3-S1 FE model to which the muscle geometrical model was coupled. The points of origin of the fascicles were also determined in function of the specific anatomy of the bi-segment lumbar spine model. 

B. Calculation details for the intradiscal pressure (IDP)
The calculation of the IDP was based on Wilson et al. (2005) and the biphasic theory where, assuming that the tissue consists of an incompressible solid hydrated with an incompressible fluid, the total axial stress component  (hereafter called intradiscal pressure) in the center of the disc is given by:

								(B.1)

where  is the water chemical potential and  the total solid stress component in the fibre direction without the swelling pressure (0.15 MPa for healthy discs used in this study).
As such, the IDP was calculated respectively in the center of NP at all different IVDs at the end of each simulated activity as given in Fig. 7 and Table 4.

2. Supplementary Figures and Tables
2.1. Supplementary Figures
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Supplementary Figure 1. A diagram of a motion segment showing the relationship between the axial and posterior (shear) vectors of the fascicle OI on its vertebra of origin and on vertebrae interposed between its attachments sites (O: origin, I: insertion).
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