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Upper extremity work related musculoskeletal disorders (UEWMSDs) remain a priority research area due to their prevalence and cost.  Each year approximately 260,000 new WMSD cases are reported, accounting for roughly 65% of all non-fatal injuries and illnesses each year (BLS, 2005).  It is estimated that treatments costs for WMSDs in the US alone average $46.2 billion a year (NIOSH, 2004).  However, our knowledge of the underlying causal mechanisms has not progressed much beyond what was known ten years ago. 


Thermography is a non-invasive bio-imaging technique that provides a representation of the temperature distribution over a body-surface area at discrete points in time.  Neurothermography, thermography of the peripheral autonomic nervous system, has effectively identified the presence of carpal tunnel syndrome (CTS) (Green, 1987; Herrick and Herrick, 1987; Oerlemans et al, 1999; Tchou et al, 1992), as well as other neurological and neuromuscular disorders of the cervical spine and upper extremity (Feldman and Nickoloff, 1984; Jeracitano et al, 1992; Pogrel et al, 1996; Sherman et al, 1997; Zhang et al, 1999).  Results of these studies are consistent in that persons with dysfunctions affecting soft tissues of the body (nerves, tendons, muscles, ligaments, etc.) have asymmetrical thermal images.  Despite its recognized use as a diagnostic or detection tool for WMSDs, the use of thermography as an evaluative technique for quantifying the effects of task parameters on human physiology has not been explored.  The objective of this study was to assess the effects of overhead task parameters (duty cycle and work height) on surface temperature patters of the anterior deltoid using thermography.  Independent variables for the experiment included duty cycle (25%, 50%, and 67%) and work height (H1 defined as when the upper arm is horizontal and the elbow is flexed at 90o, and H2 defined as 40% of the difference between H1 and overhead reach height).  Dependent variables included total mean temperature change (TMTC), and area mean temperature change (AMTC).  Twelve participants performed an overhead tapping task with a power drill and at combination of work height and duty cycle.  In addition to thermographic data, participants were asked to rate their self perceived discomfort for the shoulder ever two minutes using a modified Borg CR-10 scale.  
Figure 1 is an example of how thermographic data were analyzed.  The markers identify the orgin and insertion muscle points.  Programs were developed to identify the centers of these markers and overlay a grid to allow for the estimation of whole muscle effects.  Though data analysis is currently ongoing, preliminary results indicate that there are both spatial and temporal differences in temperature patters as a result of workloads.  Proximal (closer to the body) and medial (closer to the middle of the body) areas are warmer, and though temperature patterns followed a cubic function the parameters of these functions varied.  Large duty cycles and increased work heights also resulted in increased temperature readings.
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Figure 1. Thermal image screen shot with overlaying analysis grid






























