Lifting technique and gé’
low back loading T

Idsart Kingma
Research institute MOVE,

Faculty of Human Movement Sciences
VU University, Amsterdam, the Netherlands

Acknowledgments:
Jaap van Dieén
Michiel de Looze
Marco Hoozemans
Gert Faber

Huub Toussaint

In vitro research: V
compressie force => endplate damage 28

Compression force 2-10 kN
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Why does lifting result in large spine k
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How much back load is too much? k
o
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Problems:
1. validity compression estimate
2. validity injury threshold

cumulateve damage risk (%)
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Therefore mainly used for:
1. Comparisonbetween tasks
2. Estimate effect size of a measure

F (kN)

Can we reduce back load in lifting?

Effects
factor| <15% 15-25% | 25-50% | >50%

Load weight reduction Tl

horizontal distance reduction

smoother surface under load

Vertical location upward

Load travel distance reduction

Lifting speed reduction

Asymmetry reduction

Frequency reduction

2 handed => 1 handed

Support with 1 hand

Better lifting technique

Use handles
Reduce load width

Load knowledge 2




Lifting over an edge

Compression (N)
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Lifting over an edge gﬁ(
Comparison of 4 techniques

* = significant difference with bar to the left
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2 hands

I 1 hand no support
I 1 hand with support

1 hand with support
& 1 leg backwards

Forward shear  Sideward shear compression
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Comparison between 4 lifting techniques

Effect of lifting technique V
o

stoop squat lift straddle lift Kneeling lift
30 cm crate, 60 cm crate, 30 cm crate, 60 cm crate,
29 cm height 29 cm height 5 cm height 5 cm height
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<5000 N \ T> 5900 N
max effect lifting technique(%) 21 9 6 14
conclusions:

*Placing 1 foot beside the load is not the solution "

*best technique depends on lifting condition «ingma et ar, Physical Therapy 2006
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Back load reduction™ %o uay leaiy
factor| <15% 15-25% | 25-50% | >50%
Load weight reduction X(floor) X X(hip)
horizontal distance reduction X(floor) X X(hip)
smoother surface under load X(floor) X(hip)
Vertical location upward X
Load travel distance reduction | X??
Lifting speed reduction X
Asymmetry reduction X
Frequency reduction X?7?
2 handed => 1 handed X
Support with 1 hand X
Better lifting technique X X
Use handles X X
Reduce load width X X )
Load knowledge X

reduction of brick weight in construction industrk

i amaterdzm

12




reduction of brick weight in construction 1ndustryV
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1. workers reached further when brick mass was reduced

2. workers lifted faster when brick mass was reduced

3. the resulting effect of weight reduction is not large

4. Better adapt lifting height -

Faber et al., 2008

Towards measuring low back load at the workplace: V

Combining force shoe & Inertial sensors-«un-ﬂf
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Thank you
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Back load reduction
factor| <15% | 15-25% | 25-50% | >50%
Load weight reduction X(floor) X X(hip)
horizontal distance reduction X(floor) X X(hip)
smoother surface under load X(floor) X(hip)
Vertical location upward X
Load travel distance reduction | X??
Lifting speed reduction X
Asymmetry reduction X
Frequency reduction X?7?
2 handed => 1 handed X
Support with 1 hand X
Better lifting technique X X
Use handles X X
Reduce load width X X
Load knowledge X




