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Talk outline

General framework / Goal

@ Strategy: multiscale approach

Acute effects

" * ) Chronic effects
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Framework / Goal
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Workers exposed: 2.2 M 200 occupational diseases/year > %4 using rotating
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Regular exposure, high level => vascular, sensory-neuronal, musculoskeletal disorders
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9 Pathophysiological effects of vibration > 50 Hz underestimated
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9 Better protect workers against Vibration White Finger g
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Framework / Goal Acute effects

Wall Shear Stress: effect of frequency
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Time-Averaged Wall Shear Stress [Pa]

31 Hz 63 Hz 125 Hz 160 Hz 200 Hz 250 Hz 315 Hz 400 Hz

n.s. No Significance
* p <0.05

x*  p<0.01
sxx  p<0.001 < WSS drop is frequency independent 2.9 Pa 1.2 Pa

>x+xx p < 0.0001
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Framework / Goal Acute effects

Wall Shear Stress: effect of vibration level
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s WSS drop depends on vibration acceleration

% Normalized WSS= —p; log,(AccelerationRMS) + B,(Age) — Bs(HandMass) + By, B; > 0
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Haemodynamic oscillations in fingers arteries

30 Logarithmic scale on the y-axis
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Framework / Goal Chronic effects

Mechanobiological modelling of arterial stenosis

“This is gobbledygook. | asked for
mumbo-jumbo.”
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@ Intimal hyperplasia: abnormal proliferation/migration of smooth muscles cells <<—
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Reda et al., Biomechanics and Modeling in Mechanobiology, 21, 1457-1481, 2022
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Framework / Goal Chronic effects

Modelling arterial stenosis: results
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30% of stenosis after 10 years of exposure to vibration 4 h per day
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All models are wrong, B
€0orge t. F. bOX
pbut some are useful.
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Perspective: predictability chart for arterial stenosis I.e. pathology

Degree of stenosis (%) computed according to the years of the working life and the daily exposure time to a
vibration@40 m/s? rms unweighted No risk Risk Forbidden
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Our job: making yours safer

Thanks for your attention
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