
Additional file 2: Procedures for capturing 3D kinematics 
 

The marker configuration for the study was based on the calibrated 

anatomical systems technique (CAST) [1]. Tracking clusters, comprising of 

four 9mm retroreflective markers, were positioned on the lateral thighs, lateral 

shanks and sacrum. A static calibration trial was collected prior initiating the 

stairs. In order to determine anatomical reference points, retroreflective 

markers were attached to distal 1st metatarsal, distal 5th metatarsal, lateral and 

medial femoral epicondyles, right and left greater trochanters, right and left 

iliac crests and anterior superior iliac spines (ASIS) and posterior superior iliac 

spines (PSIS). Knee and ankle joint centres were calculated based on 

midpoint between the femoral epicondyles and malleoli respectively [2]. Hip 

joint centres were based on the recommendations made by Bell et al (1989) 

[3]. Additional markers were used to control for marker occlusion by the stairs 

which included proximal 1st metatarsal, sustenaculum tali, lateral talar 

process, proximal calcaneus, calcaneal tuberosity 
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