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Abstract

Trunk kinematics variables have been used to understand risk of low back injuries in the workplace. A repetitive
lifting task affords the opportunity for lift-to-lift variability in the lifting strategy and kinematics, which can result
in changes in the stresses on the tissues of the low back. Variability can also change as a function of workplace
parameters and fatigue development. In these current studies, trunk kinematic variability was studied as a
function of time and workplace parameters. Forty participants were recruited to perform a repetitive lifting task in
two different studies involving a 90-degree trunk twisting with fixed foot positions. In the first study, participants
repetitively lifted a load corresponding to 10% of body weight from knee to elbow height. In the second study,
participants performed a repetitive lifting task under four different conditions representing two levels of load
weight and starting height. The Lumbar Motion Monitor was used to capture key trunk kinematic variables from
the concentric range of lifting motion. Trunk kinematic variables (range of motion, mean angular velocity and
peak angular acceleration) were measured as a function of time and workplace parameters, respectively.

The second part of this talk will focus on a RULA-based (Rapid Upper Limb Assessment) approach to using
Inertial Measurement Units (IMUs) to quantify musculoskeletal workload on vascular surgeons that Emmanuel
and Hamid employed during their summer internship at the Mayo Clinic. Risk factors such as joint angles, static
postures and repetitions were calculated through an automated algorithm to generate a risk assessment report for
ergonomic intervention.
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