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FIGURE 106.1 Miners undercutting a coal face prior to mechanization. (From National Archives. With permission)

Advances in mechanization in the second half of the 20th century have greatly reduced physical
demands on the mine worker. Even so, mining remains among the most physically demanding occupa-
tions. While the overall magnitude of physical work performed by the miner has been reduced, many
unique physical and environmental demands remain. For example, miners may have to deal with
restricted workspace, less than desirable illumination, muddy or wet floor conditions, high levels of
whole-body vibration, and considerable heavy lifting. Of the stressors listed above, the most demanding
environmental characteristic of underground mines is undoubtedly the limited vertical workspace in
which many miners must function. The impact of this single factor on human-centered design is extraor-
dinary. The significant injury experience in the mining industry is undoubtedly the consequence of the
multiplicity of risk factors present in this environment.

106.2 Epidemiology of Work-Related Musculoskeletal Disorders
(WMSDs) in Mining

There is compelling evidence that work-related musculoskeletal disorders (WMSDs) affect mineworkers
to a greater degree than workers in other industries (Lockshin et al., 1969). For example, studies have
shown that miners experience more disability from knee and back pain (Lawrence, 1955; Lawrence and
Aitken-Swan, 1952), more absenteeism (Duthie and Anderson, 1962), more osteoarthritis (Kellgren and
Lawrence, 1952; Schlomka et al., 1955), and more disk degeneration (Kellgren and Lawrence, 1952) than
comparison industrial populations. Back injuries emerge as a particularly serious problem in mining. A
study by Klein et al. (1984) reported that the mining industry had the second highest incidence ratio for
back injuries (1.5 claims/100 workers), trailing only the construction industry (1.6 claims/100 workers).
Such injuries are consistently the single leading cause of lost-time injuries in U.S. coal mines (Peay, 1983),
an experience shared by their international counterparts (Leigh etal., 1991). These injuries typically
result from overexertion during the performance of manual materials handling tasks (Peters, 1983).
Manual handling of heavy materials is a pervasive activity in mining, and has been identified as a
major contributing factor to sprain and strain injuries (Peay, 1983). The combination of heavy lifting
and punishing environmental constraints has been linked to spinal changes in some studies. Lawrence
(1955) examined British coal miners to identify factors related to degenerative disk changes, and found
that injury, duration of heavy lifting, duration of stooping, and exposure to wet mine conditions were




































































