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Abstract:
The incidence of work-related musculoskeletal disorders (MSDs) continues to be a key concern for
occupational safety and health care professionals. Several factors such as repetition, forceful exertion,
and awkward postures have been linked to their development. While these links have been well
established, valid and reliable techniques for measuring MSD risk are lacking, particularly for jobs in
non-manufacturing industries or non-repetitive jobs in general.

Marley, et. ah, (1997) examined such jobs in the power distribution industry with a goal of better
understanding which work factors may be associated with MSDs. Injury data from over 2000 workers
in one company were tabulated by job classification (12 total categories). Three representative
categories, electric line crews, gas line crews, and meter readers were identified as having high,
medium, and low risk for injury respectively, based on the recorded rate of MSDs in these categories.
An ergonomic/work-methods analysis was then performed upon 5 key activities within these jobs.
Activities were further broken down into 31 required tasks (e.g., climb pole, make connection, shovel,
cut pipe, etc.) and even further into 18 fundamental work elements (e.g., various body postures, grasp
type, force level, duration, terrain condition, etc.).

Cluster analysis involving the work element measures resulted in five clusters. Two clusters generally
represented upper and lower part of the upper extremities, two clusters generally represented lower
extremities and one contained miscellaneous ergonomic variables. All the coefficients of the cluster
variable weights in the five clusters resulted in the same sign from principal component analysis I,
signifying that the increase in values of any cluster variable in turn increases cluster score and hence
the risk level. The clusters are modeled and validated using ordinal logistic regression technique. The
model accurately predicted 92% and 76.5% of training and testing data sets respectively. A
user-friendly web application of this model targeting the novice user has been developed.

The model needs should be trained with larger data sets for better prediction and more robust
applications. However, the current model may be useful for predicting the whole-body related MSDs in
the utility industry and comparable non-repetitive jobs. The identical clusters may also be useful in the
understanding of physical job stress in these environments. 
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