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Push and Pull Strength Exertion Capability of Industrial Workers

in Nakhon Ratchasima Province: Effects of Awkward Postures
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Abstract

The objectives of this study were: 1) to determine push and pull strength
profiles in awkward postures and in workspace; 2) to investigate factors which had
significant effects on push and pull strengths; and 3) to study muscle activities during
push and pull strength exertions. Eighteen male industrial workers participated in this
study. Push and pull strengths were recorded using the static strength measurement
system (Jackson System) and muscle activities during strength exertions were measured
by the surface electromyogram (MEGA 2000). Four muscles selected in this study
were left and right erector spinae, trapezius, and middle deltoid.

To determine strength profiles, the subjects were asked to use both hands to
exert push and pull strengths at 16 locations in workspace. These locations were
combinations of 4 heights of exertion (knuckle, elbow, shoulder and head), and 4
horizontal angles of arms (0, 45, 90, and 120 degrees). Then, the analysis of variance
was performed to determine factors significantly affecting strength values.
Furthermore, the subjects were asked to exert push and pull strengths in 9 awkward
postures and also in a standing posture, which was used as a reference. The awkward
postures included the following postures: 1) kneeling both knees; 2) kneeling one knee
with the arms at 0 degree relative to sagittal plane; 3) kneeling one knee with the arms
at 90 degree relative to sagittal plane; 4) kneeling one knee with the arms at 120 degree
relative to sagittal plane; 5) stooping with the arms at 0 degree relative to sagittal plane;
6) stooping with the arms at 90 degree relative to sagittal plane; 7) stooping with the
arms at 120 degree relative to sagittal plane; 8) prone; and 9) supine.

It was found that the maximum push strength of 81.151 Newton (N.) was
recorded at the elbow height and the 90 degree angle. The greatest pull strength of
83.439 N was found at the knuckle height and the 45 degree angle. Height and
horizontal angle of arms had significant effects on push and pull strengths. As the
height of push exertion increased, the muscle activities in 4 muscles decreased.
However, as the height of pull exertion increased, the muscle activities in 4 muscles
increased. Among the awkward postures, prone allowed the subjects to exert the
greatest push and pull strengths. The results of this study can be used to design tasks,
workstations, equipment, and hand tools in such a manner that the operators can work
effectively and safely.



