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among females took place on the same level (63%) and pre-
dominantly in the services and wholesale/retail trades indus-
tries.

Conclusion: Prevention of the most severe workplaceinjuries
must focus on contact with objects and equipment and falls,
taking industry into account.
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To protect el ectrical workersnear an energized electrical circuit,
a new electrical injury protection system is being developed
that measures how close aworker isto alivecircuit by using a
worker-worn low-power radio-frequency (RF) transmitter and a
receiver that isplugged into theliveelectrical circuit. Thetrans-
mitter emits RF e ectromagnetic wavesthrough aworker’sbody
tothe energized electrical circuit allowing thereceiver tojudge
theworker’sproximity or electrical contact by analyzing the RF
signal strength. The uniformity of the RF emission strength
through the body, which ismainly determined by body-mount-
ing location of the RF transmitter, affects the accuracy of the
RF-receiver proximity/electrical contact measurement.

After theapprova by the CDC/NIOSH Human Subject Review
Board, nine human subjectsweretested to measure the strength
of RF emissions through different parts of their bodies to an
electrical circuit. Two practical RF-transmitter-mounting loca
tions, wrist and upper-arm, were tested by attaching an RF
signal source (100-150 kHz). The RF signal pathis: RF signal
source—body transmitter-mounting location — body extremity/
forehead —air (omitted in el ectrical contact simulation) —elec-
trical circuit—RF spectrum analyzer. Non-uniform RF emission
level swere observed through hands and forehead to an el ectri-
cal circuit. The greatest RF signal strength difference of 9.47
dB (mean) was observed between the left-hand emission and
right-hand emission when the RF signal swere transmitted from
the subject’sright wrist. Asthe RF transmission location was
moved from right-wrist to right-upper-arm, the above RF emis-
sion strength difference was reduced to 4.20 dB (mean). This
RF-emission-uniformity difference may be attributed to the dif-
ferent electrical-path lengths between the signal transmitter
location and RF-emitting parts of the body.

Thus, continued development of the protection system will
use the upper-arm as the RF-transmitter mounting location to
most accurately measure human-to-electrical-circuit proximity
and electrical contact.
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PURPOSE: Welders are exposed to multiple sources of ocular
injury. There are few published studies of US data examining
the activities and processes proximal to awelding-related eye
injury. This study describes a one-year sample of welding re-
lated injuriesfrom alarge US-based provider of workers' com-
pensation (WC) insurance.

METHODS: For theyear 2000, 26,413 WC claimswitheyeasthe
primary body part injured were abstracted. Using a harrative
text search we identified 1,349 claims where occupation was
listed as welder. Additionally, 826 non-welders injured while
engaged in a welding-related activity (e.g., pipe fitters) were
identified using a narrative search of the injury and accident
description, manual classand SIC code datafields.

A coding system was developed with categories for activity
wheninjured, initiating process, mechanism of injury, object or
substance causing injury and any mention of personal-protec-
tive equipment use (PPE). Descriptive analyses of demograph-
ics, injury and occupational characteristics, and the narrative
coding categories were conducted.

RESULTS: Weldersaccounted for 5.2% of all eyeinjury claims.
Most cases were male (97%) with an average age of 35 years
and werefrom manufacturing (70.4%), service (11.7%), and con-
struction (8.4%) related industries. Eyeinjurieswere predomi-
nantly unilateral (82.3%). Foreign bodies (72.7%) and flash
burns (19.4%) were the most frequent natures of injury. Atthe
time of injury, welding (31.7%) and grinding (22.5%) werethe
common activities. In 56.3% of cases, the mechanism of injury
was'struck by apropelled or airborne object'. Injuriesoccurred
most often during normal mechanical processes (70.6%). Re-
sultsfor non-welderswere generally similar, however flash burns
(38.5%) and bilateral injuries (34.9%) were morefrequent inthis

group.

CONCLUSIONS: Workers performing welding-related tasks
should be trained to recognize all potential ocular hazards. To
prevent ocular injury, the effective use of proper safety equip-
ment (PPE) should be stressed.
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