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Study of Workers Ability to Quantify the Lifting Forces
for Injuries Prevention:

Case of Industrial Workers in Nakhon Ratchasima Province
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Abstract

The ol‘)j ectives of this study were: 1) to evaluate the ability of workers to quantify the lifting
weights by means of self-reported, 2) to study muscle activities during lift strength exertions, and 3)
to determine lift strength profiles in workspace. Body dimensions of experimental subjects were
measured by anthropometer. Lift strengths were recorded using the static strength measurement
system (Jackson System) and muscle activities during lift strength exertions were measured by the
surface electromyogram (MEGA 2000). The ability of workers to quantify the lifting weights was
determined by a box with a cover and a variety of known weights.

| Fifty two male industrial workers participated in this study. To determine lift strength
profiles and muscle activities during lifting force exertion, the subjects were asked to use both hands
to exert lift strengths at 30 locations in workspace. These locations were combinations of 5 heights
of exertion (floor, knee, knuckle, elbow, and shoulder), 2 horizontal reaches (full reach and half
reach), and 3 horizontal angles of the arm (0, 45, and 90 degrees). The lift strengths were measured
in Newton (N) and the muscle activities were measured in percentage of maximum voluntary
contraction (%MVC). Then, the analysis of variance was performed fo determine factors affecting
the lifting strengths and the muscle activities. The workers were asked to quantify the lifting
weights in kilogram (kg.) at 5 levels (floor, knee, knuckle, elbow, and shoulder). The differences
between the estimated weights and the true weight were computed.

The results showed that the greatest lift strength was 498.49 N, which was recorded in full
reach at knuckie height and 0 degree horizontal angle. Where as the greatest lift strength was found
at knuckle height, the minimum lift strength was found at knee height. Among different horizontal
angles, lift strength at 0 degree horizontal angle was greatest. Height, reach, and horizontal angle
had significant effects on lift strength, muscle activities in left and right erectors, and right trapezius.
However, height and distance had highly significant effects on muscle activity in trapezius.

The estimated weight and the true weight were significantly different. However, the
estimated weight was less than 1 kg greater than the true weight. Lift strength exertion in full reach
at knee height and 0 degree horizontal angle resulted in greater than 70% MVC of all four muscles.

Thus, lift force exertion in this posture must be avoided to prevent injuries.





