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(Apply Job Rotation to Minimize Worker Low Back Injuries)
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Abstract
In manual material-handling environments, a large number of workforce injuries are
sustained each year and the injuries are often of a severe nature. This research
investigates a job rotation methodology to reduce the potential for workforce injuries.
Two aspects of the research have been done. The first aspect is to study a recourse
technique and develop worker schedules using a heuristic method to minimize low back
injuries and evaluate the value of information based upon 3 levels of information
including 1) only historical task demand information is known, 2) task demand
information is known in real-time as the tasks are completed, and 3) where task
demands are known in advance. The results show that real-time and advance task
demand information can provide significant benefits with regard to reducing the
maximum number of worker lost days due to low back injuries. When task demands
have high variability, utilizing task demand information to generate worker schedules is
more helpful as compared to the case where task demands do not vary significantly.
The second aspect develops worker schedule to minimize the total labor cost and the
total injury loss when the number of worker is less than or equals to the number of tasks.
This research also considers worker skill requirement to perform tasks. A two-stage
mixed integer programming is proposed as a solution methodology. With this two-stage
MIP model, worker schedule with the lowest total cost and less total injury loss can be

developed.



