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Key Points

e Musculoskeletal diseases in mining are the most
prevalent of any major occupational group

e Mining equipment is specialized offering
opportunities for selective ergonomic and tool
Interventions

« Generic safety approaches may aggravate hand-
arm problems



British Musculoskeletal Occupational
Surveillance System (MOSS) — incidence of
msd 1997-2000 by sector
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Meniscus disorders a common source
of knee pain and knee arthritis In

miners —

e Frequency
e 6-24% of miners
« 3-6 x higher than comparative light manufacturing
e Little new work in past 50 years
 Causes
o Slips and fall (=>50% of knee injuries)
e Direct pressure from kneeling
e Shear force (shoveling)
e Interventions
e Selective mechanization
 Non-surgical management



Muscle, Vessel, and Nerve: Injury and

Problem

Damage of finger nerves
and blood vessels

Compression of
the median nerve

Decreased blood
circulation

Compression of nerves and
blood vessels between the
neck and the shoulder

High local forces and
vibrations.

Bent wrist and

high finger forces.

Pinched grip.
Repetitive work.

Cold handles, and
handles that are too
small.

Work that requires frequent
reaching above shoulder level

Ergonomics

Avoiding sharp edges
and reduction of
vibrations.

Avoiding bent
wrist.

Improving insulation.
Better handle design.

Improving workstation design
to reduce frequent reaching
above shoulder level.




Filtering System

<50 Hz passes hand filter

>400 Hz i1s absorbed at MCPs

>60 Hz absorbed at CMC Joint

Resonance 25 Hz at MCP

Resonance 63 Hz at wrist

Coupling 1 wrist absorption; |digit absorption



Sense of Touch

» Sensations of pressure, movement, gap (space)
* Senses of hot, cold, pain

«Symptoms of burning, tingling, numbness
«Key component of strength and control
Function of the organ system of the skin

*Direct contact and indirect contact (hand-tool function)



Anatomy of Human Mechanoreceptors
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AV gloves and materials
Some materials decrease transmissability

Other Materials amplify transmissability
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Natellett1 ef al., 2004

Transmissablility Index (T, ;). TRy, <1.0and TR, <0.6, where TR,,
and TR, are, respectively,

the overall average transmissibility at medium (31.5+-200 Hz) and high
(200+1 kHz) frequencies.

ISO, 1999: 13753




TM Reduction Grip Reduction

Glove Type




Grip Force Increases Transmissibility
Most Reduction Occurs at Higher Frequencies

There is a Significant Difference Between Materials

Material 2
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O’Boyle and Griffin, 2004



Intended Use and Actual Use May
Differ

B dlopt & uvibt O report B depttooluse
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