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Analysis of Maximum Acceptable Frequencies for Upper
Extremity Motions with Forces in a Seated Position

Ochae Kwon™, Heecheon You , Kihyo Jung

ABSTRACT

Evaluation of repetitiveness for upper extremity intensive tasks is essential to determine the level of risk for upper
extremity musculoskeletal disorders at the workplace. However, experimental data available to establish the acceptable
levels of repetitiveness for various postures and forces is lacking. The present study examined the maximum acceptable
frequencies(MAFs; motions/min.) of shoulder, elbow, wrist, and index finger motions at different forces(1kgf and 4kgf for
shoulder, elbow, and wrist; 0.25kgf and 1 kgf for index finger) in sitting. Seventeen right-handed males in 20s without
having any history musculoskeletal disorders participated in the MAF experiment. The participants determined their MAFs
for the upper extremity motions by using the self-adjustment method and their work pulse(increase in heart rate; beats/min.)
and rating of perceived exertion(RPE) were measured when working at MAF. The MAFs of elbow, wrist, and index finger
motions for each force level were about 2, 3, and 6 times the corresponding MAF(9 at the high force and 24 at the low
force) of shoulder motion and the MAFs at the low force increased about 2 times those at the high force. The work pulses of
elbow, wrist, and index finger motions for each force level were 70%, 50%, and 30% of the corresponding work pulse(17 at
the high force and 12 at the low force) of shoulder motion and the work pulses at the low force were about 70 % of those at
the high force. Lastly, the RPEs of the upper extremity regions were about level 3(moderate) or below.

Keyword: Work-related upper extremity musculoskeletal disorders, Repetitiveness, Upper extremity motions, Maximum
acceptable frequency(MAF)
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