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Objective methods for characterizing exposures to physical risk factors which may 
contribute to musculoskeletal disorders in apple harvesting 

 

 Most of the US farmworkers are migrant workers, who perform physically-

demanding work but are less likely to report poor working conditions that exposes them to 

greater risk for musculoskeletal disorders (e.g. prolonged non-neutral postures, repetitive 

motions and forceful exertions). Technology such as harvest-assisted mobile orchard 

platforms has been introduced to the field to increase work efficiency but its potential impact 

on musculoskeletal health effects is unclear. The existing methods to assess ergonomic risk 

factors are not suitable to examine agricultural work due to the variability observed in the 

field. The goal of this research is to develop methods to characterize these musculoskeletal 

health risk exposures. The objective measures include kinematic (arm movements) and 

physiological (muscle activity) data collected in the field using inclinometer and 

electromyography, respectively. These exposure assessment methods are used to evaluate 

and compare different apple harvesting methods/equipment, i.e. ladders and mobile 

platforms, in Washington State. The findings suggest that mobile platforms could reduce the 

kinematic measures of musculoskeletal health risk exposures but may not reduce 

physiological impact observed in muscles. This research has potential benefits as it enables 

field-based measurement of ergonomic risk factors in agriculture. The results lead to 

recommendations for engineering and administrative interventions to improve work 

environment for farmworkers, which will ultimately improve their overall health and well-

being. 
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