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Relationship Between Compressive Force at L5/S1 and
Erector Spinae Muscle Electromyography
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ABSTRACT

This study was performed to investigate a relationship between a biomechanical analysis of compress-
ive force at .5/S1 and electromyographic analysis of erector spinae muscle during lifting task. In the
experiment, isometric contractions at 25, 50, 75, 100%MVC for short duration and sustained isometric
contractions at 50%MVC were performed.

For muscle recruitment patten and compressive force analysis, rectified EMG amplitudes analysis and
computerized bicmechanical analysis were used. To achieve data, angles of neck, shoulder, elbow,
wrist, hip, knee, ankle and length of body segments were measured.

Results shows that trends of initial EMG rectified amplitude were similar to those of biomechanical
calculation value and for sustained isometric contraction at 50%MVC EMG rectified amplitude of
erector spinae muscle after 40seconds was increased up to level of 75%MVC. Based on the results of
this study, biomechanical analysis should be supplemerted considering muscle fatigue, and 1t is also
suggested that work-rest cycle critera and the evaluation of back-pain injuries should include muscle

fatigue.
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equation®] Al RWL-& A4kt A2 th&3 @)
RWL=LCXHMXVMXDMXAMXFMXCM
& 7)4} LC=Load Constant
HM==Horizontal Multiplier
VM= Vertical Multiplier
DM==Distance Multiplier
AM=Asymmetric Multipher
FM=Frequency Multiplier
CM=Coupling Multiplier

Table 1 Revised NIOSH Lifting equation

Metric U.5. Customary

LC 23kg 511b
HM (25/H:} (10/H)
VM =003 V-751 ) 1-0.0075 1 V=30 | ¢
DM .82414.5/D) .82+(1.8/D}
AM 1-(.0032A) 1-(. 0032A)
FM From table From table
CM From table From table
elm LIE Bhest 2ol Ata,

Load Weight L

LI= Recommended Weight Limit ~ RWL
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Fig. 1 Angles used in strength prediction
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Table 2 Joint angle of standard posture

Joint Flexion Abduction
Neck 75° no exist
Shoulder 60° 0
Elbow 607 no exist
Wrist 60° 0
Hip 75 0
Knee 145° no exist
Ankle 60° 0
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Table 3 X moment and Y moment calculated using biomechanical model
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Load 0% MVC 25% MVC 50% MVC 75% MVC 100% MV
moment moment moment moment moment momernt momenl moment moment momern:!
Jotint X v X v x Yy X ¥ x y

Shoulder 397.5 0.0 1 2V9351.0 G0 35504.6 0.0 83058.1 C.0) 110611.7 G.0

Elbow 104.0 0.0 { 15176.9 G0 30249.8 0.0 45322.6 0.0 | 160395.5 (.0

Wiist 14.4 0.0 5290, 6 0.0 10556. 8 0.0] 15843.0 0.0 21118.2 0.0

1.5/51 2227.G | -1468.2 | 45758.9 1 -14284.4 | 89290.0 | -27100.6 | 132821.0 | -39916. 7 | 176352.1 | -52732.9

Knee -5173.2 1468.2 | 11424.8 14284. 1 | 28022.8 | 27100.6 44620.8 | 39916.7 | 61218.8 | 527329

Ankle 130.8 | -1468.2 | 33235.5 | -14284.1 | 66340.2 | -27100.6 | 99444.9 | -39916.7 | 132549.6 | -52732. 9
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Fig. 2 Relation between work load and rectified EMG
amplitude
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