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Effect of Trunk Flexion and Low Extremity Posture
on Maximum Holding Time
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Abstract : Despite most of tasks in manufacturing, construction and agriculture, etc., were currently mechanized and
automated, manual materials handling still existed in atypical working condition. In case of manual materials handl-
ing, repetitive work, inappropriate working posture, excessive force, contact stress might cause overload, which could
lead to work-related musculoskeletal disorders and low back pains. On this basis, the goal of this study is to reveal
the effects of various lifting postures of trunk angles and lower extremity postures on maximum holding time(MHT).
Twenty two subjects were recruited from a university population. The experiment was designed by a combination of
three trunk angle (0°, 20°, 60°) and three lower extremity postures(straight, bent, kneeling). Before experimental

trials, subjects performed MVC(maximum voluntary contraction) exertions in three trunk angles (0°, 20°,

60°) to

calculate 30%MVC at designated postures. In each trial, they were required to hold the handheld load(30%MVC) for
a designated posture as long as they could. The results of MVC by trunk angles were measured in 0°>20° > 60°
orders, but those of MHT measured in 20°>0°>60° orders. These results showed that straight posture is the ideal
working posture in work exerted a strong force for a short time, but the ability to work might be improved in the
trunk angle 20° in work required 30%MVC for a long time. Also, results of MVC and MHT by lower extremity
postures measured in straight > bent > kneeling orders.

Key Words : work posture, trunk, lower extremity, maximum voluntary contraction, maximum holding time
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Table 1. MHT by work postures

(Unit : sec)
[ A R L L O L R B O L A |
AR | AL | A | ARAL | AR | 2RAL | A | 2RAL | A
Mean | 126.2 | 118.6 | 84.2 |164.8|147.3| 99.7 |106.7 | 103.7| 62.2
SD | 459 | 41.8 | 233 | 520|482 |274 |46.1 | 423|254

Table 2, ANOVA result

Degree of | Sum of | Mean F- p-
Freedom | Square | Square value value
Trunk 2 143688 | 71844 43.88 | <0.001
LowExt 2 19068 95343 58.23 <0.001
[runk 4 7593 | 1898 | 116 | 0328
Error 387 633646 1637
Total 395 975612
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Fig. 5. MHT by trunk angles.
Table 3. T—test result by trunk angles
t-value p-value
0°-20° -7.26 <.0001
0°-60° 477 <.0001
20° - 60° 12.03 <.0001
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Fig. 6. MHT by lower extremity postures,
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t - value p - value
straight - bent -2.40 0.0167
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