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EU EDC Strategy 

2006 2012 2015 

Deadlines for 
criteria EDCs 
(missed) 

2009 

REACH adoption 

1996 

Weybridge workshop 

EU requests economic 
impact assessment/public 
consultation  

2002 

WHO/IPCS report WHO/UNEP report  

1999 

Pesticide law adoption 

2013 

EDC strategy? Biocide law  
adoption 

2014 

Where are we in terms of EDC regulations in Europe? 

Slide courtesy of Andreas Kortenkamp,  Brunel Univ. (with some adaptations) 



• EU impact assessment: focused on the economic 
impact to industry of regulating EDCs in Europe 

• In the absence of estimates of the health costs of EDC 
exposures, the high costs of alternatives are likely to 
outweigh concerns about the health consequences of 
using EDCs 

• Objective of our work: to quantify a range of health 
and economic costs that can be reasonably attributed 
to EDC exposures in the European Union 

 

 



 

Slide courtesy of Leo Trasande,  NYU 





1. DDE-attributable Childhood Overweight 
 

2. DDE-attributable Adult Diabetes 
 

3. Phthalate-attributable adult overweight/obesity 
 

4. Phthalate-attributable Adult Diabetes 
 

5. BPA-attributable childhood obesity 
 
 
 
 
 
 

Epidemiologic and toxicological studies considered 
for 5 EDC-related conditions :  



Evaluating epidemiologic studies with 
GRADE (Grading of Recommendations 
Assessment, Development and Evaluation)  

 

Adapted from Atkins et al BMJ 2004 and Bruce et al WHO Indoor Air Quality Guidelines 2014 



Danish EPA criteria for toxicologic 
evidence (adapted) 

 

Adapted from Hass et al http://eng.mst.dk/media/mst/67169/SIN%20report%20and%20Annex.pdf  

http://eng.mst.dk/media/mst/67169/SIN report and Annex.pdf
http://eng.mst.dk/media/mst/67169/SIN report and Annex.pdf


How to deal with uncertainty?  
Adapting IPCC criteria to integrate 

epidemiologic and toxicologic evidence 
and determine a “probability of causation” 

Trasande et al JCEM 2015; 
adapted from http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf 

http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf
http://www.ipcc.ch/meetings/ar4-workshops-express-meetings/uncertainty-guidance-note.pdf


Evaluation of probability of 
causation/strength of evidence 

Exposure Outcome 

Strength of 

Human 

Evidence 

Strength of 

Toxicologic 

Evidence 

Probability 

of 

Causation 

Dichlorodiphenytrichloroe

thane (DDE) Childhood obesity Moderate  Moderate 40-69% 

Dichlorodiphenytrichloroe

thane (DDE) Adult diabetes Low Moderate 20-39% 

Di-2-ethylhexylphthalate 

(DEHP) Adult obesity Low Strong 40-69% 

Di-2-ethylhexylphthalate 

(DEHP) Adult diabetes Low Strong 40-69% 

Bisphenol A Childhood obesity 

Very low-to-

low Strong 20-69% 



Disease burden and exposure estimates 

Dose-response relationships from the 
epidemiologic literature, including estimate 
of odds ratio or increment in disease 
 
Exposure data from most representative 
European biomarker data available: 

– DDE: Casas et al, 2014, Environ Int. 74c:23-31 
– BPA: Covaci et a, 2014, Environ Res.  S0013-

9351(14)00268-0 
– Phthalates:  Den Hond et al, 2015, EHP, 123(3):255-63. 

 
 

Legler et al J Clin Endo Metab epub Mar 5 2015 



Health costs of obesity and diabetes 

Peer-reviewed, published cost data were used for 
each condition 
• Country-specific estimate of costs accounting for 

differences in GDP 
– main estimate of lifetime social costs for obesity at age 10 of 

$19,200 (Finkelstein et al, Pediatrics. 2014 133(5):854-62) 
– for adult overweight, estimated medical expenditures 

attributable to obesity (Cawley  and Meyerhoefer 2012 J Health 
Econ 31:219-230) 

– loss of disability-adjusted life years (DALY) due to adult 
overweight or obesity (Muennig et al 2006 Am J Pub Health 
96:1662) 

– Annual cost estimates for diabetes per adult (Zhang et al, 2010  
Diabetes research and clinical practice 87:293-301) 

 
 
 

Legler et al J Clin Endo Metab epub Mar 5 2015 



http://www.worldobesity.org/site_media/library/resource_images/Child_EU_March_2014_WO.pdf 



* 

Legler et al J Clin Endo Metab epub Mar 5 2015 

** 

*Iszatt et al, 2015, EHP **Valvi et al, 2014, Obesity  

Results 



1. DDE-attributable Childhood Overweight 
• 1,555 obese 10 year olds = €24.6M (40-69%) 

 
2. DDE-attributable Adult Diabetes 

• 28,200 50–64 year olds with diabetes = €835M  (20-39%) 

 
3. Phthalate-attributable adult overweight/obesity 

• 53,900 50-64 year old women are obese = €15.6B (40-69%)  

 
4. Phthalate-attributable Adult Diabetes 

• 20,500 50-64 year old women are diabetic = €607M (40-69%) 

 
5. BPA-attributable childhood obesity 

• 42,400 obese 4 year olds each year = €1.54B (20-69%) 
 

 
 
 
 
 

Cost estimates (probability of causation):  



• The costs of EDC-attributable obesity and diabetes are 
substantial to society, in the range of €18–29 billion annually. 
 

• This is a first assessment of metabolic disease costs associated 
with EDCs – intends to set the foundation upon which future 
analyses can be built 
 

• Limiting our exposure to the most widely used and potentially 
hazardous EDCs is likely to produce substantial economic 
benefit. 
 

• Our analysis shows that probability  can be incorporated into 
burden and costs of environmentally-attributable disease.  
 

• By making explicit the uncertainties, policy makers can weigh 
the tradeoffs with ongoing use of chemicals and alternatives 
 

Summary 
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