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THE BODY OF WORK

Historically, the National Institute for Occupational Safety and
Health (NIOSH) has recognized and addressed the problem of work-
related back injuries and published the Work Practices Guide for
Manual Lifting (WPG) in 1981 (NIOSH 1981). The WPG contains a
summary of the lifting-related literature up to 1981, analytical pro-
cedures, a lifting equation for calculating a recommended weight
for specified two-handed, symmetrical lifting tasks, and an ap-
proach for controlling the hazards of low-back injury from manual
lifting. The approach to hazard control was coupled with the ac-
tion limit (AL), a term that denoted the recommended weight de-
rived from the lifting equation.

In 1985, NIOSH convened an ad hoc committee of experts who
reviewed the current literature on lifting, including the NIOSH
WPG. The literature review was summarized in a document con-
taining updated information on the physiological, biomechanical,
psychophysical, and epidemiological aspects of manual lifting
(NIOSH 1991). Based on the results of the literature review, the ad
hoc committee recommended criteria for defining the lifting ca-
pacity of healthy workers. The committee used the criteria to for-
mulate the revised lifting equation (Waters et al. 1994).
Subsequently, NIOSH staff developed documentation for the equa-
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Figure 13-9 Dishwashing machine unloading.

between 45 minutes and 1 hour to complete, and the lifting fre-
quency rate averages five lifts per minute. Workers usually twist
their body to one side to lift the trays (asymmetric lift) and then
rotate their body to the other side to lower the trays to the cart in
one smooth continuous motion. The asymmetric angle (A) varies
between workers and within workers, but there is usually equal
asymmetry to either side. During the lift, the worker may take a
step toward the cart. The trays have well-designed handhold cut-
outs and are made of lightweight materials.

Job analysis. The task variable data are measured and recorded
on the job analysis work sheet (Figure 13-10). At the origin of the
lift, the horizontal distance (H) is 20 in. (61 cm), the vertical dis-
tance (V) is 44 in. (112 cm), and the angle of asymmetry (A) is 30°.
At the destination of the lift, H is 20 in. (61 cm), V is 7 in. (18 cm),
and A is 30°. The trays normally weigh between 5 1b (2.3 kg) and 20
1b (9.1 kg), but for this example, assume that all of the trays weigh
201b (9.1 kg).

Using Table 13-6, the coupling is classified as “good.” Significant
control is required at the destination of the lift. Using Table 13-5, the
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