
Is occupational exposure & risk 
assessment scientific sound? 

Is het beoordelen van blootstelling op de werkplek 
gebaseerd op wetenschappelijke toevalligheden? 
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Jon P. Ioannidis 

• Non-reproducible findings 

• Over analysis of data 

• Methodological flaws 

• Happy publishers 

Anatomische Les, AMC 18-11-2016 
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‘Happy’ publishers 

• Blind conduct: exposure assessment and mortality 
rates independent investigated  

• Pure benzene, relative high  exposure levels 
• Dutch, healthy cohort 
• Outcome: Leukemia risk < prevailing risk estimates 
• Dutch Health Council OELV setting 12-4-2017 Theo_Scheffers.NVvA.Session_G.Ioannidis 3 
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Hoe zit dat in de Arbeidshygiene? 

https://www.linkedin.com/groups/AIHA )  
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Homogeneous/Similar Exposure Group 
concept is false (Kromhout NvvA symp 2016) 

12-4-2017 Theo_Scheffers.NVvA.Session_G.Ioannidis 6 



Between worker differences in HEG 

• 2 publication indicating the HEG concept is 
false: too much between worker variability 

 

Based on this: 

• Annals, best cited publication 

• Books are written 

• Tools SPEED, ART, EXPOSTATS (ALTREX) 
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Between worker differences 

Henk Toos 
Henk Toos 

2.5% 

97.5% 

3 1 3 6 

Henk AMunbiased=2 
Toos AMunbiased=4.5 

BR.95=AM97.5%/AM2.5% 
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BR.95 values of 165 groups, 1574 
workers & 13945 measurements 

85% of the BR.95>2 
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Confidence limits of BR.95 ?  
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lower confidence limit of BRL.95 

AIHAj vol(55) 
sept1994 p873-7 

<15% SEG’s BRL.95>1 (incl 5% due to change) 
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Other methodological flaws 

Toos Henk 

2.5% 

97.5% 

3 1 3 6 

Henk Toos 

2.5% 

97.5% 

3 1 3 6 

This week Next week 

HEG and SEG differences 
Handling undetects 
autocorrelation 
Long-term, repeated measurements 
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GSD increases with time (months) in 
long-term sampling programs 

• Percentage non-detects 
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This knowledge in incorporated in the BOSH-NVvA Guidance ANOVA 
procedure for repeated measurements 



Recommendation 

Repeated measurements on individual workers 
in SEG’s: 

• Not in short term campaigns 

• In long-term campaigns use BOHS-NVvA 
guidance 

• Use ANOVA procedure guidance and BWStat 
tot test if individuals differ. 
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Is more exposure & risk assessment methodology 
scientific not sound? 

• Bayesian statistics ? 

• GSD’s < 3? 

• Lognormality in the tails of the exposure 
distribution? 

• Selecting key studies in OELV setting? 

• Exposure modeling/Control Banding? 
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Conclusions 
• Ioannidis is relevant for Industrial 

Hygiene & OELV setting 
• Use BOSH-NVvA for repeated 

measurements 
• Transparency and codes on integrity are 

also important for stakeholder institutes 
performing scientific research 
 

Thanks! 
Questions & suggestions? 

 
theo.scheffers@tsac.n 
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