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ABSTRACT

The posture assumed by the body during manual lifting tasks is one of the most important considerations in
evaluating the risk of experiencing a back injury. As posture is changed, a number of factors are affected that may
significantly influence the ability of the body to withstand the stresses of manual materials handling (MMH). For
instance, changes in posture have been shown to affect muscular strength, lifting capacity, the metabolic cost of
performing MMH tasks, development of muscular fatigue, and pressure on the intervertebral disks. In many cases,
redesign of the workplace can easily remedy the postural stresses experienced by workers. However, not all work
environments lend themselves to easy design modifications. Low-seam coal mines require a significant amount
of MMH to be performed in awkward or restricted lifting postures. Unfortunately, relatively little is known about the
biomechanical stresses, physiological cost, and psychophysical responses of the body to lifting in positions such
as kneeling or stooped. This paper discusses Bureau of Mines research examining the stresses of lifting in restricted
postures, such as those often used by miners.

1. Psychophysical Studies.

The Bureau’s psychophysical studies have demon-
strated a significantly decreased acceptable weight of lift
in the kneeling posture compared to that observed in
standing and stooping postures. The magnitude of this
decrease is on the order of 10-20%, and indicates that the
weight of supplies handled in the kneeling posture should
be reduced accordingly.

2. Metabolic Costs.

The metabolic cost of lifting in restricted postures
appears to depend not only of the posture, but on the type
of lifting task being performed. For example, when a
side-to-side lifting motion is performed, metabolic costs
are higher in the kneeling posture. However, Bureau
studies show that when the load must be lifted vertically,
the stooping posture entails a higher energy consumption.

3. Bilomechanical Modeling.

The Bureau of Mines has studied the biomechanics
of lifting in restricted postures using an EMG-assisted
model. Results indicate that compressive forces are
higher when kneeling, but shear forces are significantly
greater when stooping.

4. Back Strength.

Comparison of isometric and isokinetic torque gen-
eration capability in standing and kneeling postures have
also been performed by the Bureau. Results indicate 13-
20% reduction in back strength capability when kneeling.

Results of these studies have identified certain
physical limitations associated with work in restricted
postures. These data can be used to assist with better
ergonomic design of underground work tasks.
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