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Abstract: This paper examines an approach to modeling the relationship between perceived acceptable work exposures and
physical stressors in upper-extremity tasks using psychophysical method. This approach provided unique and feasible
solutions to work design problems involving exposure to the hazard of manual materials handling. In addition,
psychophysical methods have been applied to upper-extremity activities to estimate acceptable work limits. A review of
psychophysical theory and methods which can be applied to a wide range of occupational activities is provided.
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1. Introduction
During the latter half of the last century, a number of investigators in occupational safety began to employ
psychophysical methodologies to help understand and predict human performance in heavy physical labor. These methods
gained favor with ergonomists and other occupational safety professionals as a reliable and valid approach to set reasonable
work design limits for jobs containing risk of musculoskeletal disorders (MSD), particularly in the absence of a well-defined
biomechanical or physiological model. These limits were applied generally to “heavy” physical work such as lifting in
manual material handling activities.
Several investigators pioneered the use of psychophysics in the realm of low back injury risk in manual material
handling and related tasks (Ayoub, 1987; Ayoub, Mital, Asfour and Bethea, 1980; Snook and Ciriello, 1974; Snook and
Irvine, 1967; Snook, Campanelli and Hart, 1978; Snook, 1978; and Snook 1985a and 1985b). As mentioned above, the
psychophysical approach tended to be useful in the absence of biomechanical and/or physiological based models. This is
particularly true when multiple risk factors for work-related musculoskeletal disorder (WMSDs) may be present for a
particular task and no realistic way to assess risk for an individual factor, much less multiple factors.
Beginning in the 1980’s, attention in the occupational safety community began focusing on upper-extremity tasks
which appeared to be related to the development of other forms of WMSDs. Carpal Tunnel Syndrome and Tenosynovitis
related to work factors are common examples of these other forms. Scientists at the U.S. National Institute for Occupational
Safety and Health (NIOSH) proposed research initiatives and otherwise sought medical and ergonomic solutions to these
classes of MSDs.
In the 1990s two groups, one at Wichita State University and the other at Liberty Mutual Insurance, began to
explore the extension of psychophysical methods for work design in those tasks involving primarily the upper-extremities, as
opposed to the low back or whole-body. Specific methods for examining upper-extremity work tasks using psychophysics
had not been widely developed at that time. But first, the science of psychophysics as applied to general work activities will
be explored and reported.

2. The Science of Psychophysics
Psychophysics is concerned with human sensations associated with external physical stimuli. The study of
psychophysics can be referred to as one of the original “schools” of psychology originating with Gustav Fechner’s work in
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