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1. Why is prior GSD knowledge 
important?

I. Exposure assessment quality check

II. Support small sample compliance testing 

III. Improve Bayesian statistics performance

IV. Myth busting
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Quality check: which sample(s) can be 
used in compliance testing?
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AIHA-IHSTAT   EN689 (2018)
1: N=6 GM=6.8   GSD=1.4:   C95%=13.3, C95%,70%=15.8 
2: N=8 GM=9.7   GSD=3.1:   C95%=62.2, C95%,70%=100.7
3: N=7 GM=10.5 GSD=2.6:   C95%=50.2, C95%,70%=78.9
4: N=4 GM=12    GSD=2.0:   C95%=39.2, C95%,70%=69.8, 4/4 >.15 OELV



Quality check GM: use models, with care
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NVvA Conference 2018
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GSD outdoor painting
• Which long-term exposure variability represents 

this exposure profile (Solvent, varying %)?
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A
GSD large

B
GSD small



GSD pharma
Which long-term exposure variability represents this 

exposure profile (2*containment, monitored ventilation)?
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C D



Quality check: which SEG sampling can be tested for 
compliance?
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EU/NVvA-BOHS testing compliance
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compliance
C<OELV

NVvA-BOHS (2011) EN 689 (2018) Implicit 
requirements

Preliminary 
test

3-5 samples <0.1 OELV Clause 5.5.2
3 samples <0.1 OELV
4 samples <0.15 OELV
5 samples <0.2 OELV

LoD <.1 OELV
GSD <3-4

French validation study INRS2005.Grzebyk_Sandino.ND2231.pdf
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In summary

GSD: an intrinsic property of well defined exposure 
profiles in
• Similar Exposure Groups (EN 689/AIHA EASC)
• Task/activity Contributing Scenarios (REACH)

A GSDlibrary is of high additional value:
• To test validity of small sample GSDmeasured

• to estimate C95% in case of GMn=2…5 or GMmodelling

• In the EN689 preliminary compliance test 3≤N≤5 
• For priors in Bayesian statistics
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To a worldwide open source GSD library

1. Why? : EN689, Bayesian, quality control

2. Where to find GSDs from SEGs?

3. First impressions tier 0 GSDs

4. Further steps
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Existing GSD  info

• Large databases (MEGA, SCOLA, COLCHIC, 
OSHA CEHD)

• Numerous smaller databases (Health services, 
industry, consultants)

• Literature: often hidden in exposure 
determinant studies (B&W, multi-location)

• hazchem@work.eu

• exposure measurement sets of REACH PROCs
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Preliminary (tier 0) GSD ‘library’

* Long-term sampling, SEGs in chem. industry, LoD regression  
** ‘Worst-case’ sampling, LoD/2
*** Poor quality data (Symansky, 2008) & analysis (GSDb<1), LoD/2
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exposure profile within 
worker 
GSDw

Between & 
within (b+w) 
worker 
GSDb+w

Workers 
(b+w) + 
location
GSDl+b+w

reference

Gasses & vapours (range) 1.4 ->14 Scheffers & 
Marquart (2000)*

Liquid (proposed default) 8.2
Tielemans (2008)**Solid  (proposed default) 5.4

Vapours (range) 1.2->5.6 1.2->8.4 Kromhout (1993)
Table 1 ***Aerosols (range) 1.3->8.2 1.4->17.6

Grain dust, inspirable 
endotoxin (BWSTAT)

3.1 4.3 Kromhout (1993) 
Table 1 raw data



Next steps

• Broader international recognition that a GSD 
library is helpful for industrial hygiene.

• Involve universities/institutes through 
international platforms like IOHA, ILO, …

• ….??

Theo.Scheffers@TSAC.nl
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