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Ergonomic Assessment Model for Order Picking Task in a
Pharmaceutical Warehouse

Hattan M. Algadhi

ABSTRACT

Order picking task involves many manual material handling activities, such as
lifting/lowering, pushing/pulling, and carrying. The risk of work-related musculoskeletal
disorders (WRMSD) of this task could be high due to physical demand and awkward
body postures. There are many WRMSD risk assessment methods for manual material
handling tasks. In spite of the proven effectiveness of most of these methods, they have
the disadvantages of being time-consuming and/or expensive when applied, in particular,
to assess complex tasks such as order picking. This necessitates finding other methods
that overcome such disadvantages, of which using company data to calculate the risk is
one promising approach. Therefore, the objective of the current study was to develop a
model capable of analyzing ergonomic hazards and assessing the associated risks of order
picking task. The model was developed and applied using the data of order picking in a
pharmaceutical warehouse. A first trial was made using system simulation tools like
Arena software. However, due to complexity and high occurrence rate of errors,
Microsoft Excel® was used to develop the model. The model consisted of several logics
and algorithms to convert the daily company data (detailed orders information) into
variables that were used as inputs to commonly used WRMSD risk assessment methods
such as NIOSH lifting equation, Snook's guidelines for maximum allowable
pushing/pulling forces, and The Ovako Working Posture Analysis System (OWAS)
method. The model showed that the risk of WRMSD in the studied task was high in
agreement with the order pickers' complaints and the high turnover rate. The model was
used also as a powerful and rapid tool to evaluate the alternative ergonomic solutions.
The study recommended conducting further research to achieve maximum accuracy of
the model and to use advanced programming methods to commercialize the model for the
benefit of the industry and for the safety of order pickers.
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