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1. Introduction

Work-related musculoskeletal disorders can cause significant costs for medical treatment and lead
to decrease of productivity. Improper manual carrying of load is considered an important risk factor
for the occurrence of low back disorders (LBDs). Any job involving load carrying such as manual ma-
terial handling (MMH) is at higher risks of lower back pain. Numerous studies have linked LBDs with
both lifting (Bernard, 1997) and pushing/pulling tasks (Hoozemans, Van Der Beek, Fringsdresen, Van
Dijk, & Van Der Woude, 1998; Van Dieén, Hoozemans, & Toussaint, 1999). Lifting tasks can be consid-
ered a combination of carrying tasks, which place large compressive loads on the spine and pushing/
pulling tasks, which can create large shear loads on the spine. In addition, studies showed that there
are elevated risk of LBDs in awkward carrying posture such as twisting, which refers to trunk rotation
or torsion (Bernard, 1997). Although lifting is a common task in the industry, the risks to the spine
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