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This memo focuses on one of the many research interests discussed in this meeting, namely nationwide assessment, quantification and ranking of environmental health risks.

Motto of KTL - Environmental Health: “Man must be able to breathe, drink, eat and live in the environment trusting on its safety. This is both an individual’s civil right and a prerequisite for a functioning society and economy.” 

At the same time the resources of the society must be invested effectively to advance common good and reduce public health risks while minimising the interference to the lives and activities of its citizens and enterprises. 

Project proposal: Quantification and Ranking of the National Burdens of Disease (BoD) from Environmental Exposures: the Netherlands, Norway and Finland
Background 

The Dutch environmental health risk experts of RIVM published in 1999 a comprehensive quantification and ranking of the burdens of disease (BoD) of environmental exposures in the Netherlands [1]. This assessment was based on the levels and distributions/variation of the population exposures, respective dose/response assessments and valuation of these responses - the health outcomes - in DALYs (disability adjusted life years). Uncertainty analyses were carried out through each of these analyses. The study outcome was a rank ordered list of the BoDs of ca. 20 different environmental exposures in DALYs. 
The 1999 Dutch assessment highlights the facts that (i) there exist a large number of environmental exposures, each of which has a potential of causing disease or death for someone under certain circumstances, that (ii) a small number of top ranking exposures are responsible for an overwhelming portion (95%+) of the environmental burden of disease, and that (iii) these top ranking exposures are not necessarily those that have acquired most of  the public concern, regulatory action and/or risk prevention investment.  

New and complementary scientific information about environmental exposures and health effects continues to accumulate: exposures change, dose/response assessment become more specific and uncertainties narrower. It was, therefore, deemed necessary to update the 1999 risk ranking exercise in the Netherlands by RIVM. This update will, however, focus only on those environmental exposures that ranked on the top in the previous assessment, and the assessment for those will be more thorough than in 1999. 
WHO performed a similar but global BoD quantification and ranking of selected exposures in the 2002 World health report. Also in this assessment DALY was the burden of disease quantification unit [2]. To support further applications of the BoD assessments measured as DALY:s, WHO has started an Environmental Burden of Disease Series in 2003 [3].
In Finland a National Chemical Programme, mandated by the Government in 2003, ordered National Public Health Institute, Institute of Occupational Health and Institute for Radiation Protection and Nuclear Safety to assess and document the environmental and occupational exposures of the population to chemical, physical and biological agents. The three resulting documents were published in 2005 [4,5,6] and drawn together in Seminar on Exposure of the Finnish Population to Chemical Agents and Radiation at Institute of Occupational Health in Helsinki in September 2006 and in its proceedings [7].  
I am not aware of any similar Norwegian assessments, which is more likely due to my ignorance than their absence.

The need   

The objectives of environmental health risk policies and actions are (should be) to (i) improve public health, (ii) reduce the risks of individuals, (iii) allocate resources effectively for maximum health benefits while avoiding undue interference with other societal functions and human activities, and (iv) build up and maintain public trust in the process. 
Pursuit for these objectives at national or EU levels requires exactly the kind of information that the Dutch programme has provided for the Netherlands. Acting upon those exposures that are found to exhibit significant public health impacts is critical for improving public health and allocating resources effectively. Reduction and elimination of high individual risks, even when their population level impacts may be small, is essential for equality of the citizens and public trust. Elimination of also marginal exposures may be justified when the costs are in proportion to the expected benefits. 

Assessment, quantification and ranking of all those environmental exposures and health risks that are in the public and/or scientific agenda, and about which at least a minimum amount of exposure and dose/response information exist for risk characterization (albeit with broad uncertainty), is therefore essential and highly desirable also in Finland and Norway (indeed, everywhere). International validation of the methods and comparability of the results of such ranking of environmental exposures would significantly boost its credibility and applicability for decision support. 
Objectives

· Full and direct comparability of the quantifications and ranking of the BoDs from environmental exposures in the three countries, and expandability of the methodology to new countries.
· Exposure and dose/response based risk assessments of all environmental exposures which are of public health interests and of which at least a required minimum exposure and health risk data are available.

· Valuation of the different risks using a common and (maximally) objective valuation.

· Assessments of variation and uncertainty in the input parameters and results, and separation of the contributions of variation and uncertainty to the quantified risks to the extent possible.
Workplan
The key components for national BoD quantifications and ranking of environmental exposures are (i) exposure data, (ii) dose/response models and (iii) outcome valuation (see the attached figure). Analyses of variation and uncertainty are essential for the interpretation of the results. Exposure data need to be nationally collected, evaluated and compiled. Dose/response data should be based on the best available international scientific consensus or evidence. Health outcome valuation requirements depend critically on whether money, QALY (quality adjusted life year) or DALY are used as the universal unit for the different death, disease, symptoms and discomfort outcomes. Monetary valuation is very culture dependent, and therefore difficult to agree upon and apply for comparison between different outcomes and different countries. DALY, on the other hand, is the most objective available health effect unit about which the valuation differences are likely to be smallest and common agreements easiest to achieve. Yet, it is important to acknowledge that the interpretations of different disease conditions and injuries to DALYs are consensus based - there exists no “true DALYs” that these valuations can be calibrated against. 

In a nutshell, I propose that we adopt the Dutch 1999 study, its methods as the starting point and dose/response and health outcome valuations as default data for an effort to create an updated and directly comparable BoD quantification and ranking for environmental exposures in the Netherlands, Norway and Finland.  
As a starting point I propose the following stepwise conduct of this multinational environmental health risks quantification and ranking project:

Selection of the environmental exposures
1. Mutual evaluation and agreement on a common list of environmental exposures to be covered. Yet, it should be possible for one national participant to not include one or some of the exposures in this common list (e.g. due to critical lack of exposure data), as well as to include an additional exposure of particular national but no common interest. In the latter deviation, however, the assessment of this additional exposure should closely follow the assessments of the commonly agreed and selected exposures.

Exposure data

2. Mutual evaluation and agreement of the quality criteria (incl. the treatment of variation and uncertainty) and format for the national exposure data for risk modelling. This will need to address the issues of exposure pathways and routes, environmental vs. exposure vs. biomonitoring, etc. All data from each country will not meet the same quality criteria, and this should not lead to the lowest common denominator approach. Instead methods to classify the data quality and to take these different classifications into account in the risk assessment – e.g. in the uncertainty assessments - should be agreed upon. Identification of disproportionally exposed population groups is needed to address the environmental justice and equality of the citizens issues. 
3. Collection of the national population representative exposure data for each country, and (conversion and) entry of these national exposure data into the common risk modelling tool.

Dose/response models

4. Mutual evaluation and agreement of the quality criteria (incl. the treatment of variation and uncertainty) and format for the dose/response assessments for each exposure in the risk modelling. Division of the work for critical evaluations for the dose/response functions between the study partners. The models used in the Dutch 1999 assessment are used as defaults, and will be modified only as necessitated by more recent, accurate and credible scientific information. Identification of susceptible population groups – if any - for each exposure is important to address environmental justice and equality of the citizens issues.
5. Critical reviews and evaluations of the dose/response functions at the national participating institutes.

6. Mutual evaluation and agreement of the dose/response functions for each exposure – based on the national preparatory work - and entry of these into the common risk modelling tool.

DALY valuations

7. Mutual evaluation and agreement of the DALY valuations for each health outcome to be applied in the BoD quantification and ranking. Entry of these valuations into the common BoD quantification tool. The valuations used in the 1999 Dutch assessment are used as defaults, and will be modified only if the need for a changed valuation is requested by one partner and agreed by all partners.
8. Critical evaluations of the acquired environmental health risks and their quantifications and ranking in DALYs against validation data such as individual studies, national mortality and morbidity databases, etc.

Reporting

9. Preparation of a common methodology report and national BoDs of environmental exposures reports, and peer reviews of these reports by independent national and international experts.

10. Publication of the results in scientific conferences, European and WHO meetings and peer reviewed journals.
Financial and organisational

As a starting point, each participant is responsible for its own project management and costs. 

Common funding will, however, be searched for from EU DG Research, Sanco and Environment, but this should not be allowed to postpone the project.  

WHO European Centre for Environment and Health should be incorporated in the project right from its start to ensure that on one hand the WHO approaches [2], expertise and contact networks can be utilised in the project, and on the other hand that more countries could eventually benefit from and even participate in the project. 

A WHO/ECEH organised workshop, open and effectively advertised with some invited experts, would be a most appropriate kick off and advertising event for the project. WHO/ECEH would be a credible organisation to organise the peer review of the project draft reports. Similarly the project’s closing and dissemination event could also be a WHO/ECEH workshop. 
A project steering committee would be formed from the principal investigators in each participating institute, representative of WHO/ECEH and – if EU funding becomes available – a representative of the EU.
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Schematic diagram of the assessment of the national Burden of Disease from one environmental exposure.
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