Proceedings of the Workshop on
Conducting Evaluations of Evidence that are
Transparent, Timely and Lead to Health-Protective Actions
February 8-11, 2021

Hosted by: David Gee (Brunel University London, UK), Jennifer Sass (Natural Resources Defense
Council, and George Washington University, USA), Nicholas Chartres (University of California San
Francisco, USA)
With support from: Olwenn Martin and Andreas Kortenkamp (Brunel University), Christina Ruden
(Stockholm University)
Expert Assistance: Alexandra Stubblefield (NRDC); Nikole Blandon (NRDC); Aditi Shah (UCSF)
Scientists have often evaluated the same evidence on hazardous agents very differently causing
confusion amongst policymakers, politicians, and the public as well as controversies between
scientists, as the COVID-19 pandemic demonstrates. The focus of the workshop will be on reasons
for the divergent evaluations, and how to minimize and render them more transparent, consistent,
and supportive of timely action.
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AGENDA
Day 1, Monday Feb 8th
Welcome, Introductions & Objectives of the Workshop. Nicholas Chartres, Jennifer Sass
Session 1 - Coaxing causality from complexity
Chair: Matthieu Schuler (Managing General Director of the Science for expertise Department, and
Head, Risk Assessment Division, ANSES, France)
When science and policy fail high risk communities: a case study of hexavalent chromium – Mark
Mitchell, MD, MPH, FACPM (National Medical Assoc, USA)
Overcoming complexity and establishing causality in ATSDR investigations – Patrick Breysse
(Director, NCEH/ATSDR, USA)
Decision-making under uncertainty and ignorance – Christopher Portier (Ret Director US NTP,
Switzerland)
Breakout Question – How do we establish sufficient strength of evidence for timely action, that
avoids unacceptable consequences?
Breakout discussion leaders: Jennifer Sass, Patrick Breysse, Christopher Portier, Matthieu Schuler
Report back from breakout groups, plenary discussion – Led by Nicholas Chartres
Wrap up, prep for next day Jennifer Sass, Nicholas Chartres

Day 1: Introduction & Rationale
Introduction and Rationale of the Workshop (Nicholas Chartres)
Approximately one quarter of all deaths globally are attributed to living or working in an unhealthy
environment, with household and ambient air pollution, along with exposures to ultraviolet
radiation and chemicals amongst the leading causative risk factors. While it is estimated that there
are tens of thousands of chemicals approved for commercial use, the majority of these have not
been assessed for toxicity. Typically, the highest chemical exposures are to workers and fenceline
communities – those that live adjacent to or nearby hazardous facilities. These are
disproportionately low-income and communities of color, intersecting issues of poverty, race,
housing, and occupational health hazards.
There are a number of challenges in conducting hazard identification and risk assessment of
environmental hazards that are distinct from assessments of the effectiveness of clinical
interventions. The first being that exposure is already occurring, and studies of health effects are
primarily occurring after exposures occur. Further, exposures are not intended, precluding using
experimental human studies to assess harms due to ethical considerations. The causal chain linking
harmful substances with adverse outcomes is complex, with various interactions and often
considerable time periods between exposure and effects. Hazardous substances may be comprised
of many toxic components, with various interactions amongst them, making it difficult to identify the
precise toxic component linked to an adverse health outcome. There are often multiple measures of
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adverse health outcomes. For example, in assessing the toxicity of triclosan in non-human
mammalian evidence, over 100 unique outcome measures were identified.
Several factors must be considered when assessing the risk of a hazard, including populations that
are most susceptible (due to intrinsic biological factors) and vulnerable (due to environmental
factors). Data required for hazard identification and risk assessment usually come from numerous
data streams, including but not limited to: epidemiologic studies; animal toxicology studies; cellular
and mechanistic studies. This can make assessments and synthesis of the evidence challenging.
There is not yet consensus on how to assess the risk of bias in these studies in environmental health.
Finally, while there has been numerous analyses and documented reports, there has not been a
systematic review of the influence of industry sponsorship on research related to environmental
hazards, including chemicals, and therefore its influence on the evidence base has not been fully
measured, quantified, and thus understood.
Scientists, therefore, have often evaluated the “same” evidence on hazardous agents very
differently causing confusion amongst policymakers, politicians, and the public as well as
controversies between scientists, as the COVID-19 pandemic demonstrates. Use of heterogeneous
methods to identify health risks posed by environmental hazards may reduce the level of confidence
the public has in the assessments and hinder the decision-making process. Some prominent
examples of divergent evaluations from environmental and public health that will be discussed
during this Workshop include: hexavalent chromium; glyphosate; nitrogen dioxide; PFOA; fluoride;
and radiofrequency radiation from mobile phones. Such divergent evaluations have also been the
source of much media attention, doubt and confusion, and consequent policy drift. This is despite
several groups developing methods and frameworks to address environmental health questions,
including the assessment of environmental exposures and human health, by extending methods
from clinical medicine. This began in the 1970s with the International Agency for Research on Cancer
(IARC) Monograph Programme before being developed for the clinical fields in the early 90s. Over
the past 25 years, decision-making in the clinical arena has relied on systematic reviews, which entail
structured, transparent and consistent methods for evaluating clinical evidence, as a source of
trusted, evidence-based advice providing best care for patients and informing billions of dollars of
spending in healthcare.
To bridge between systematic reviews in environmental health and the clinical sciences,
authoritative bodies, U.S. agencies, and academic scientists developed and implemented validated,
peer-reviewed systematic review methods including University of California San Francisco’s
Navigation Guide (UCSF NavGuide), the U.S. National Toxicology Program’s Office of Health
Assessment and Translation method (NIEHS NTP-OHAT) and the Systematic Review and Integrated
Assessment of endocrine disrupting chemicals (SYRINA). These methods were also recognized by the
seminal National Academy of Sciences 2011 report, “Review of the Environmental Protection
Agency’s Draft IRIS Assessment of Formaldehyde”, which concluded that a robust, systematic, and
transparent methodology was necessary to improve understanding of environmental health
evidence.
It has been proposed that these well-structured, flexible approaches that are not too prescriptive
and account for scientific issues in the design, conduct and analysis of environmental
epidemiological and animal toxicology studies will increase transparency and prevent the
introduction of a systematic bias when drawing conclusions on environmental hazards. The use of
scientifically robust and transparent methods to evaluate the evidence also allows the reasons for
conflicting conclusions and opinions to be readily identified.
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Goals of the Workshop (David Gee, Jen Sass)
In 2008 the European Environment Agency convened a workshop on establishing the main reasons
for such divergent evaluations. It focused on the controversial issues of bisphenol A; ELF from
power lines; RFR from mobile phones; and pesticides spray drift, on which the top two UK public
bodies responsible for evidence evaluations, the Royal Commission on Environmental Pollution (now
abolished) and the Advisory Committee of Pesticides debated their divergent evaluations of the
pesticides spray evidence in public fora. Here we build on the work started during that event, adding
and updated case studies to identify and discuss what methodological advancements and future
needs are required to help move towards producing transparent and consistent evaluations of
evidence that support advances in health protections for workers, communities, and consumers.
However, we recognize and acknowledge that this is not enough. Science is only one element of
decision-making. Important additional considerations include structural racism, sexism,
socioeconomic disparities, and other systems that uphold inequities and injustices. These will have a
much greater impact on the ability to deliver the health protections that are human rights. While we
acknowledge the limitations of our work together over the next four days, we are also hopeful that
our efforts will support the important goal of this workshop, to facilitate Conducting Evaluations of
Evidence that are Transparent, Timely and Lead to Health-Protective Actions. We know that work
will not do itself – we must do it. We have planned for this workshop and our time together this
week to be insightful and engaging, and that it will inform and advance the work we have left to do.
Next steps - We expect the outcome to be a published manuscript, planned over the next 6 months
or so. We will stay connected with all invited speakers and breakout leaders as we go forward.

Day 2, Tuesday Feb 9th
Session 2 - Lessons Learned from Divergent Evaluations of Some Physical and Chemical agents
Chair: Nicholas Chartres (UCSF)
Some key differences in the ICNIRP and IARC evaluations of RF evidence. – James Lin (University of
Illinois & Ed. Bioelectromagnetics, USA)
Divergent evaluations on NO2 toxicity: COMEAP (Committee on the Medical Effects of Air Pollutants)
report on quantification of all-cause mortality based on associations with long-term average NO2
concentrations. – Roy Harrison (Birmingham University), Alison Gowers (Public Health England)
Different strengths of timely evidence needed in divergent social and political contexts: various case
studies. – Linda Birnbaum (Ret Director NIEHS, USA)
Core beliefs, weights of evidence and handling uncertainties in risk assessment – PFOA case study. –
Theo Vermeire (RIVM & Chair EU-SCHEER)
Breakout Question – What are the key sources of divergent evaluations and how can we minimize
them for timely action?
Breakout discussion leaders: Aditi Shah, Elisabeth Cardis, Linda Birnbaum, Roy Harrison, Jennifer
Sass
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Report back from breakout groups, plenary discussion – Led by Michael Kundi
wrap up, prep for next day – Jennifer Sass, Nicholas Chartres

Day 1 & 2 Summary
Environmental Injustices
Opening talk by Dr. Mark Mitchell who presented a case study of Cr6 in neighborhood community
whose residents are predominantly black, with a high level of poverty. Governments and others
repeatedly fail these communities – early and ongoing community engagement can help address this
failure. Other case study examples on this point were brought out in the chat and the breakout
sessions.
Dr. Mitchell also pointed out that there is a lack of trust in the community health and environmental
health physicians that know how to identify poisoning from hazardous materials. Others noted that
it’s very important to involve frontline professionals, physicians, GPs, community health workers etc.
Dr. Mitchell made the point that in their current form, risk assessments and regulations are often
outdated, calibrated for healthy white males, and fail to incorporate the cumulative impacts/burden
of psycho-social factors including systemic racism and poverty. Many workshop participants
continued to build on the themes of ‘citizen science’, community engagement, and cumulative risk
over the next two days.
Multiple exposures and cumulative impacts
The need to incorporate multiple hazardous exposures, psycho-social stressors, lack of access to
health care, etc was emphasized by many participants. Dr. Yukyan Lam suggested that one way to
get more health-protective outcomes and address structural racism is to look at a 'cumulative
impacts/burden analysis' rather than a 'cumulative risk' analysis. See NJ Law here.
Divergence
Many participants noted that divergence of scientific perspective may often be differences between
and even within disciplines, as well as with competing pressures including cultural, economic, and
political (Max Aung, Elisabeth Cardis). Cases show that quite often scientific controversies about
environmental health issues are convoluted by (implicit and hidden) core beliefs and normative
value judgements from experts and by their professional paradigms (Theo Vermeire).
Acknowledgement of divergences is more important than resolving them. (Theo Vermeire).
Other more specific sources include: role of biology; model divergence; use of historical v within
experiment controls; statistical approaches; methods of analysis, study interpretation (Laura
Vandenberg). Chris Portier emphasized the need for guidelines or frameworks that address how
evidence is interpreted and integrated, and that need to be kept updated. This was echoed and
expanded upon by many workshop participants (Tony Fletcher, Elisabeth Cardis, Kurt Straif)
Uncertainty
Chris Portier lifted up the problem of ‘uncertainty’ – not that we have it, but that it is interpreted by
non-scientists, and sometimes also science experts, as maybe an outsized problem.
The lack of data and scientific uncertainty perpetuates environmental health disparities and can
contribute to or uphold a racist system (Yukyan Lam). Science-informed public health; if you wait for
the science, you may miss opportunities for public health interventions and protective actions.
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Timely action
There is a spectrum of perspectives that exists within the population – we need to find justification
for delivering the highest level of protection from uncertainty.
We can often act faster without precise risk estimates; hazard assessment is faster.
We can shift burden of proof to industry, as is done under the European Union chemical regulations,
‘Registration, Evaluation, Authorisation and Restriction of Chemicals’ (REACH).
The Precautionary Principle is a tool for timely action in cases where there is not a consensus on a
clear conclusion. The Precautionary Principle is seen as a risk management tool for action in cases
where scientific uncertainty cannot be reduced sufficiently based on the data available.
A class approach to chemicals may work – evaluating chemicals as part of a class, where some are
more studied, and some are less studied - but it can also be scientifically complicated; it should be
discussed in Guidelines.
Take actions that protect all the global citizens – need an international public health coalition –
ensure that solutions don’t transfer burden of exposure; solutions to benefit everyone.

Day 3, Wednesday Feb 10th
Session 3 – Systematic Reviews of Chemicals
Chair: Bjorn Hansen (ECHA Exec Dir-personal capacity)
Evidence synthesis, integration and evaluation: the case of Glyphosate and beyond. – Kurt Straif
(ISGlobal and Boston College).
Governing complex risks when evidence is limited – from SOER2020 to the EU chemicals strategy for
sustainability. – Xenia Trier (European Environment Agency)
Evaluating EDCs systematically: the SYRINA approach. – Anna Beronius (Karolinska Institutet,
Sweden)
Towards transparent and consistent Systematic Review Processes in Hazard and Risk Assessments. –
Tracey Woodruff (University of California San Francisco, PRHE, USA)
Breakout Question –What are the key elements of systematic evaluations of harmful agents and
what are the barriers to their more widespread use by hazard and risk assessment committees?
Breakout discussion leaders: Erik Millstone; Bjorn Hansen, Anna Beronius, Nicholas Chartres, Kurt
Straif, Vince Cogliano
Report back from breakout groups, plenary discussion – led by Bjorn Hansen
wrap up, prep for next day – Nicholas Chartres, Tracey Woodruff
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Day 3 Summary
What are the key elements of systematic evaluations of harmful agents?
Stakeholder Influence
- Problem formulation needs stakeholder engagement from civil society and policy makers to
better ensure that relevant and appropriate research and policy questions are pursued. It is
important to keep in mind that engagement of the regulated community can introduce financial
conflicts that may influence the research and policy outcomes.
Methods
Transparency: If the process is fully documented and something is misinterpreted because of
lack of expertise, it should be possible to identify the issue and correct it (good documentation
does not necessarily guarantee good quality though).
- A well-defined PECO statement (in a pre stablished protocol): systematizes review objectives
and the methods that will be used to answer the defined question/s.
o You can you go back and retrospectively refine your protocol in a transparent way.
- Meta-analysis:
o While not always possible or appropriate, they can increase the statistical power and
precision of an effect estimate.
o One advantage is the possibility of conducting a sensitivity analysis. Sensitivity analyses
are valuable to explore if heterogeneity can be explained possibly turning unexplained
inconsistency into new consistency - for example on risk of bias e.g. on financial conflict
of interest or if you have concern about timing of exposure. It’s quite easy to do
sensitivity analysis in a transparent way.
o Sensitivity analyses can perhaps illuminate the relative reliability of competing
judgements.
- Risk of Bias analysis: makes you read the whole study - it forces you to systematically
understand the strengths and limitations of the evidence base.
- Strength of Evidence: A (pre-defined) succinct bottom-line summary regarding the strength of
the evidence levels should be provided.
Expertise that are required
- The correct balance of necessary expertise to conduct the review and answer the question is
essential (e.g. methodologists, toxicologists, epidemiologist etc.).
Managing author COI/Industry Sponsorship
- Risk of bias tools that evaluate financial conflicts of interest should be used to evaluate how this
bias may bias the systematic review results. There is an abundance of empirical evidence that
demonstrates that even when controlling for the methodological quality of a study, studies
sponsored by industry are more likely to have more favorable results than those without
industry sponsorship. Therefore, risk of bias tools that do not consider financial conflicts of
interest will not capture this bias.
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What are the barriers to their more widespread use by hazard and risk assessment committees?
Methods
- Methods that have evolved from the clinical sciences such as GRADE, are not currently
applicable to many questions that risk assessors face, while tools to evaluate risk of bias were
often developed without subject matter expertise (e.g. from environmental epidemiology
experts).
- Lack of consensus on the methods limits their use by researchers and authorities.
- The term systematic review is misused (different techniques/methods) the making it difficult for
non experts to identify credible systematic reviews. It can be very politicised, as in the case of
US EPA TSCA.
Expertise/Resources that are required
- Time to conduct them.
- Systematic review entails a high up-front prep cost that would be a hindrance to their wide
uptake.
- Evidence synthesis requires expert groups with the sufficient interdisciplinary subject matter
expertise. Requires extraordinary diversity of expertise in many cases.
- Very little training or education available on these methods, not broadly taught at MPH level.
Important consideration for the future of SRs
Alternate, Rigorous Methods
- There’ll be times when it’s not the correct tool e.g., emerging or rapidly-developing situation so we therefore need to understand that different techniques can be used, otherwise some
entities wanting to delay an outcome may say it has to be very lengthy, expert, gold-plated peer
review process when there are other ways to come at the problem.
- Rapid Reviews to answer important questions in a timelier manner.
Validation of the Methods
Very little validation of systematic reviews.
We need a Systematic Review of Systematic Review methods, as many of them have yet to be
evaluated or validated.
Asking the Right Questions
- We need to include in the question, what is the higher good for society? For example, in
pesticides often the active ingredient is the primary focus of evaluation, and not the formulated
product.
Refining Risk of Bias Tools
- Studies should not be excluded due to only one methodological limitation.
- Validation of tools is challenging and very energy/data intensive
- Need to distinguish between reliability (high inter-observer kappa) vs construct validity
- Risk of bias assessments typically focus on whether specific biases (confounding, selection bias,
and information bias) are present, but do not usually assess the direction, magnitude, or overall
importance of the various types of bias; where possible, this should be done. Information bias
alone is unlikely to explain positive findings of studies with non-differential exposure
misclassification.
- An empirically developed tool is required like those used in the clinical sciences
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Committees/Working Groups
- We aren’t very systematic about how we select our committees. Eligibility criteria for
committees are not set out up front and there is selection bias in the committee participants.
Committees tend to be selected with people that are familiar with each other, and it leaves out
many perspectives, including other races, other countries and cultures, and people not as senior
in their careers. Language barriers might be significant, and should be addressed so as to be
more inclusive.

Day 4, Thursday Feb 11th
Session 4 - Future Needs
Chair: Vince Cogliano
The key characteristics of carcinogens – IARC perspective. – Kathryn Guyton (IARC Monographe
Programme, France)
Application of high throughput data in regulatory decision-making – NGO perspective. – Kristi
Pullen-Fedinick (Natural Resources Defense Council, USA)
Use of Biomonitoring data in hazard and risk assessment of PFCs. – Marike Kolossa-Gehring (UBA,
Germany).
Future applications of key characteristics approaches. – Martyn Smith (UC Berkeley, USA)
Advancing evidence decision frameworks to address social equity, environmental justice, and
stakeholder engagement. – Susan Norris
Breakout Question – What is needed to ensure that evidence evaluations are timely and support
health and environmental justice?
Breakout discussion leaders: Kathryn Guyton, Kristi Pullen-Fedinick, Martyn Smith, Marika
Kolossa-Gehring, Vincent Cogliano
Report back from breakout groups, plenary discussion – led by Jennifer Sass
wrap up – Nicholas Chartres, Jennifer Sass

Day 4 Summary
Breakout Question – What is needed to ensure that evidence evaluations are timely and support
health and environmental justice?
Martyn Smith report back
• Scientists shouldn’t make decision-making too complex, we need rigor, not rigor-mortis.
• How much information/toxicology/properties do we need to know? PFAS are persistent, is
that enough to impose regulatory restrictions? How much epi/tox is needed? We should
start to develop methodologies that allow us to make decisions on limited information.
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The political and social factors are critical and yet scientists don’t have much control over
these.
Include advocates and community members on committees and panels; their perspective is
critical.
Develop more in silico and high throughput methods; need for chemicals, mixtures, and
particulate matter
Require a minimum set of info for all chemicals in commerce for the next 5 years.
Proprietary info still a problem – need more access to this information.
Need more publicly accessible and user-friendly online tools.

Kate Guyton report back
• What is the question we are trying to answer – need to frame this well.
• Can’t ignore the social determinants to health when making evaluations and
recommendation.
• Need increasing focus on who is most vulnerable and how they are most impacted. Progress
has been made over time but need to go further including understand the biases that
underscore the decisions that are baked into risk assessments. Inequities are tacked on at
the end, instead of integrated right from the start (see Susan Norris’ presentation)
• Urgent need for assessment cannot be outweighed by a fuller need for data – delays have
had a significant public health impact.
• Lessons learned from COVID pandemic – limited evidence promoting pharma interventions,
considering exposure to air pollution impacting outcomes of COVID. Studies are ecological
design, yet they are informing public health decisions. Mechanistic information and
biological plausibility has been enough to drive public health interventions. Also, seeing
inequities regarding co-exposures to air pollution, lack of access to health care, etc.
• Communication is really critical. Scientists are trained to question and probe – valuable for
scientific progress, but not necessarily helpful for clear communication of the evidence.
• As science evolves and so will the recommendations.
Yukyan Lam report back
• Need to identify future and emerging hazardous agents.
o Burden on industry to prove safety before market
• More focus on identifying relationships that are robust enough to support protective action.
o Example of high risk of breast cancer in female border security guards
• Communication that just because it is on the market, doesn’t mean it is safe.
• For new chemicals, need a more explicit way to trigger when those chemicals need to be
incorporated into existing epi studies.
• For existing chemical pollutants, ‘green taxes’ can be used to incentivize exposure
reductions and identifying no-regret substitutes.
• How do we study social determinants that can amplify the impact of hazardous agents
o Community health surveys
o Community input to prioritize chemicals, outcomes, output
o Citizen science
o More leveraging of existing evidence
o For example, in land use decisions and other venues
o We need two-way dialogue between community and scientists
• Important not to conflate equity and environmental justice (EJ) – they are much too
important to get lost. Cumulative impacts analysis may be a better way to respond to
concerns in EJ communities.
o Let us be deliberate about the use of the term EJ, and incorporate it with equal
deliberation
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Marike Kolossa report back
• Communication
o Necessary for transparency
o Should be linked to regulation and policy, to better enable communities to respond
o Communication should be part of the education training of students as they train in
the field of EH
Jennifer Sass report back
• Distinction between early indicators, and substances about which we already know a lot. For
substances with lots of data, evaluations are very slow.
• There is a conflict between thorough methods and timely response; when is an evaluation
‘good enough’ to support health-protective policies and actions:
o If we do a ‘fit for purpose’ narrow or limited assessment, then we need to revisit it
regularly, to update
o Note that every health endpoint that is excluded, is a potential disease that is not
investigated, minimized, and compensated
• Need more emphasis on addressing community concerns, worker concerns, etc.
• Could address chemicals by including p-chem characteristics as hazard endpoints – PFAS are
being proposed to be addressed as a class, because they are extremely mobile and
persistent.
• Health Canada is taking a public health approach to chemicals, starting with an illness or
health outcome, and then go back to look at what chemicals may cause that health
outcome. For example, contribution to CV disease from chemicals, pollution, geneenvironment interactions. US EPA has a paper on merging and using epi and tox data.
o Finland took on CV disease from all risk factors and dramatically cut cardiovascular
disease
• Work that supports non-regulatory actions is very important, and can be done in a timelier
way, including supporting communities, market transformations, worker health and safety.
• How can we expand and support (including with funding) more committees and decisionmaking bodies that include more representatives of EJ, fence-line and disproportionately
burdened communities, and those health and environment perspectives? Are there
examples that do this well? Help?
o In the European Guidelines in Breast Cancer Screening and Prevention, one panel
member was a cancer survivor, and president of advocacy group Europa Donna
https://healthcare-quality.jrc.ec.europa.eu/
o The National Health and Medical Research Council in Australia include stakeholders
from community in their guideline development process, including on topics of lead
and fluoride
o In the WHO air quality guidelines, one of the GDG group members was for "Clean Air
Asia", an international non-governmental organization that leads the regional
mission for better air quality and healthier, more livable cities in Asia
Xenia Trier report back
• Expanding expertise
• Funding needs to be increased
• Need to strengthen independent research, expand fellowships.
• WHO and IARC are really critical contributors
• Focus on where the concern/impact is largest, to prioritize what to study
o Who are the disproportionately impacted groups – could be occupational,
community, age-related, cumulative factors, multiple stressors
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More work needs to be done with systematic review on what is known and what is not
known (work on evidence maps by NTP OHAT, TEDX, IRIS and PRHE re v important to this
process).
Equity and EJ – those who are most harmed are often not those that decide what are the
most relevant studies. Who has the power to choose the studies? They may not be
connected to the communities most harmed. People in developing countries are not
prioritized well.
Co creation of Projects with EJ groups is critical – how do we do this in practice? We need to
think about a global coalition and approach to regulation.
Timeliness – evidence has to match the needs of the decision. If we want to act earlier, then
we have to respond to weaker signals, less confidence in studies. See David Gee’s Late
Lessons, which showed via over 30 case studies that both exposures and harm expand over
time with more research, and exposure limits always come down if based on the scientific
evidence of harm. If we delay action, harm will expand, so good justification in taking early
action. Decisions by classes of chemicals is a valid way to speed things up.
Leverage points, places to intervene – most powerful way is to change the minds of those
that make the decisions. Data is the least powerful way to change minds. Should we be
working more with industry?
Important to think about who benefits (global north) and who bears the burden (global
south).
California Proposition 65 – an public ‘right to know’ product labelling requirement - is a way
of counting uncertainty against the product; incentivizing moving away from toxic
ingredients
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ABSTRACTS & BIOS
David Gee
David was educated in politics and economics at York University (1965-68) and has worked for over
40 years at the science/policy interface of occupational, public, and environmental risk assessment &
reduction, with UK Trade Unions; with the UK Environmental Group, Friends of the Earth, where he
was Director; and, from December 1995 to May 2013, with the European Environment Agency, an
EU environmental information providing body in Copenhagen, where he was Senior Adviser, Science,
Policy, Emerging Issues.
He has published reports and peer reviewed articles and lectured on Scientific Uncertainty; the
Precautionary Principle; Environmental Health; Environmental Taxes and Ecological Tax Reform;
Clean production; Eco-efficiency; Endocrine disrupting chemicals; Electro-magnetic fields; Evaluating
evidence; and anticipatory research.
He is initiator, co-editor, and contributor to the widely cited and used EEA (European Environmental
Agency) reports, “Late Lessons from Early Warnings: The Precautionary Principle 1898-2000” (2001),
and “Late Lessons from Early Warnings: Science, Precaution, Innovation” (EEA, 2013).
He is now an Associate Fellow at the new Institute of Environment, Health, and Societies, at Brunel
University, London.

Jennifer Sass
Jennifer Sass is a Senior Scientist at the Natural Resources Defense Council (since 2001), an
environmental non-profit organization. She also holds a position as part-time faculty at George
Washington University Milken School of Public Health (since 2008). Much of Dr Sass’ work is focused
on understanding and explaining the science behind toxic chemical regulation and on advocating for
regulations that are consistent with science, health policy, and environmental law. She frequently
provides testimony and scientific briefings for members of Congress and federal advisory
committees. She has published over four dozen articles in peer-reviewed journals. She is a Board
Member of the NIEHS National Toxicology Program Board of Scientific Counselors (since 2016). She
holds BSc, MSc, and PhD (1998) degrees from the University of Saskatchewan, College of Medicine,
Department of Anatomy and Cell Biology, and a Post-Doctoral Certificate (2000) from the University
of Maryland, College of Medicine, Program in Human Health and the Environment.

Nicholas Chartres
Nicholas Chartres, PhD, is the Director of Science and Policy at UCSF’s Program on Reproductive
Health (PRHE) and the Environment and is focused on environmental health research translation
methods and the promotion of evidence-based policies to prevent exposures to harmful
environmental chemicals. In this role, he oversees the Navigation Guide Working Group, which is
focused on increasing the knowledge and awareness of systematic review methods in environmental
health and policy decision-making arenas. Dr. Chartres is an expert in the application of systematic
review methods to observational studies in the public and environmental health fields. He
conducted the first in-depth assessment of these methods used by national and international
organizations during hazard identification and the risk assessment of environmental hazards. He has
collaborated with international teams of researchers to evaluate the tools currently used to assess
risk of bias in observational studies, which is central to the development of credible public health
guidelines and environmental risk assessments. Dr. Chartres is also part of the World Health
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Organization/International Labor Organization Joint Working Group on Occupational Health
Systematic Review Methods, which aims to estimate the global burden of work-related disease and
injury.

Aditi Shah
Aditi Shah is the Science Policy Analyst for PRHE’s Science & Policy team. Aditi graduated from the
University of California, Berkeley with her MPH in Global Health and Environment. She is particularly
interested in the potential of using mapping and data visualization techniques to better inform
environmental justice policies. Her previous research focused on identifying methodologies to map
and link geographic entities with water contamination, demographic, and socioeconomic data. Prior
to working at PRHE, Aditi worked at The Earth Institute, Tracking California, and The Parker
Foundation.

Day 1, Monday Feb 8th
Matthieu Schuler
Matthew Schuler is the Managing General Director of the Science for expertise Department, and
Head, Risk Assessment Division, ANSES, France. A graduate of the Ecole des Mines in 1993, and then
of the Corps des Mines in 1996, Matthieu Schuler has devoted himself from the outset of his career
to controlling risks, particularly those associated with radioactivity, from the facilities that generate
them through to human health and environmental protection. Following several assignments in
France and abroad, he joined the Nuclear Safety Authority (ASN) in 1996 as deputy head of the office
for control of nuclear steam supply systems, before taking charge of this office in 1999.
In 2002, he became Deputy Director of the Ecole des Mines in Nantes, where he actively participated
in managing the school, consolidating its laboratories’ scientific partnerships, and expanding the
international scope of the campus. At the same time, he held the position of Deputy Director at the
Regional Directorate for Industry, Research and the Environment of the Pays de la Loire region.
In 2009, he joined the IRSN as Deputy Director of the Human Protection Department, before
becoming the institute's Strategy Director in 2011.

Mark Mitchell
When science and policy fail high risk communities: a case study of hexavalent chromium
Bio
Mark Mitchell M.D., MPH, FACPM is Associate Professor of Climate Change, Energy, &
Environmental Health Equity at George Mason University. He also co-chairs the National Medical
Association’s Commission on Environmental Health.
A preventive medicine physician trained in environmental health and health policy, Dr. Mitchell has
spent over twenty years working in the public health sector, including as Director of the Hartford,
Connecticut Health Department. He spent fifteen years working with environmental justice
communities to prevent and reduce environmentally related disease as well as to change policies
that are detrimental to environmental health. He is the Founder and Senior Policy Director of the
Connecticut Coalition for Environmental Justice.
Dr. Mitchell earned his medical degree from the University of Missouri-Kansas City and his Master of
Public Health from The Johns Hopkins University.
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Abstract
This is a case study of a release of chromium VI from a brownfields site a high-risk neighborhood in
Hartford, Connecticut, USA. We will discuss how government scientists and health experts handled
uncertainty, community relations, communications and reliance on inadequate science, as well as
community knowledge and perceptions of the event and government scientists. The purpose of this
opening session is to focus further discussions around how scientific uncertainty and
communications affected communities such as this one and the need to improve the protection of
vulnerable communities from chemical exposures.
Patrick Breysse
Overcoming complexity and establishing causality in ATSDR investigations
Abstract
The Agency for Toxic Substances and Disease Registry (ATSDR) was created by the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) of 1980 to serve as a sciencebased public health agency working to address community concerns about hazardous waste. For
three decades, ATSDR has protected people from environmental hazards in more than 6,000 U.S.
communities. Along with Atlanta-based headquarters staff, ATSDR staff in 10 regional offices
support more than 400 experts in Environmental Health across the country, who are ready 24/7 to
respond to environmental health threats, such as natural disasters and chemical spills. This
presentation addresses the evidence-based practices that ATSDR uses to overcome complexity and
uncertainties in establishing causality. Two case examples are highlighted: (1) ATSDR’s exposure
assessments for PFAS (Per-and Polyfluoroalkyl substances) and (2) ATSDR’s assessment of evidence
supporting causality for adverse health effects from exposures to drinking water contaminants (e.g.,
trichloroethylene, perchloroethylene vinyl chloride, and benzene) at Camp Lejeune Marine Corps
Base in North Carolina. ATSDR is engaged in PFAS activities across the country to determine where
and how exposures are occurring, to understand the relationship between PFAS exposure and the
risk of health effects, and to identify and implement strategies to prevent exposure in the future. As
the science of PFAS rapidly evolves, ATSDR has been challenged in adequately answering community
concerns with respect to whether their level of PFAS exposure is concerning and the potential health
effects associated with this exposure.
Bio
Pat Breysse, PhD, joined the Centers for Disease Control and Prevention (CDC) in December 2014 as
the Director of NCEH/ATSDR. Dr. Breysse leads CDC’s efforts to investigate the relationship between
environmental factors and health. He came to CDC from the Johns Hopkins University where his
research focused on the evaluation and control of chemical, biological, and physical factors that can
affect health, with a particular concentration on risk and exposure assessment. Under Dr. Breysse’s
leadership, the agency has prioritized work on exposure to lead, safe drinking water, initiated new
ATSDR actions to address exposure to hazardous chemicals, and has played a critical role in CDC’s
emergency preparedness and response to natural disasters and chemical exposures.
Dr. Breysse received his PhD in Environmental Health Engineering from Johns Hopkins University in
1985 and completed postdoctoral training at the British Institute for Occupational Medicine in
Edinburgh, Scotland.

Christopher Portier
Decision-making under uncertainty and ignorance
Abstract
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This brief introduction will characterize several different types of uncertainty and ignorance that can
impact decision-making. The linkage between uncertainty, ignorance, transparency, and trust will
also be discussed. Some of the methods by which decision-makers try to reduce the impacts of
uncertainty and ignorance will be discussed and examples of failures to implement these methods
will be used to illustrate their impacts on a final decision. Suggestions for reducing the impacts of
uncertainty and ignorance on the trust and transparency of decisions are provided.
Bio
Prof. Dr. Christopher J. Portier is a semi-retired expert in the design, analysis, and interpretation of
environmental health data with a focus on carcinogenicity. Dr. Portier is currently a Senior
Collaborating Scientist (part-time) with the Environmental Defense Fund, and an Adjunct Professor
at Emory University and Maastricht University. He is also working with several governments on risk
assessment issues and is a consultant on chemical-related issues (including glyphosate) to several US
law firms.
He has authored more than 200 peer-reviewed publications and book chapters. During his 36+ years
of research, Dr. Portier has focused on using systems-based approaches to understand the impact of
the environment on human health. He has received numerous awards including the President’s
Dream Green Team Award from President Obama, the Spiegelman Award from the American Public
Health Association, and the Outstanding Practitioner of the Year Award from the International
Society for Risk Analysis. He is an elected Fellow of the International Statistics Institute, the World
Innovation Foundation, the American Statistical Association, and the Collegium Ramazzini.
Prior to his retirement, Dr. Portier served as the Director of the US National Center for
Environmental Health at the Centers for Disease Control and Prevention and Director of the Agency
for Toxic Substances and Disease Registry. Prior to this, Dr. Portier was at the US National Institute of
Environmental Health Sciences (NIEHS) where he conducted research on environmental health and
served as the Director of the Environmental Toxicology Program, the Associate Director of the
National Toxicology Program, and the Senior Scientific Advisor to the Director of NIEHS.

Day 2, Tues Feb 9th
Michael Kundi
Bio
Michael Kundi studied Psychology, Medicine and Mathematics at the University of Vienna and got
his PhD at the University of Vienna in 1979 and obtained his habilitation in Epidemiology and
Occupational Health from the Medical University of Vienna in 1989. He is since 2004 head of the
Institute of Environmental Health of the Medical University of Vienna. His research covers the full
range of epidemiological, clinical, field and laboratory experimental studies of environmental and
occupational factors. He has published about 200 articles in peer-reviewed journals. Main research
interests in the past years are health effects of particulate matter, indoor pollutants, and
electromagnetic fields.

James Lin
Some key differences in the ICNIRP and IARC evaluations of RF evidence
Bio
James C. Lin is a professor of bioengineering and electrical engineering at the University of IllinoisChicago. At the University of Illinois, Lin has served as head of the Bioengineering Department,
Director of the Robotics and Automation Laboratory, and Director of Special Projects in the College
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of Engineering. He also held an appointment as the NSC Research Chair from 1993-1997. Lin is the
author of more than 140 journal papers, and author or editor of seven books. After beginning his
higher education at Whitworth College in Spokane, Wash., he received the BS, MS and PhD (1971)
degrees in electrical engineering from the University of Washington, Seattle. Lin's academic career
took him from teaching and research in Seattle, on to positions at Wayne State University in Detroit
and finally at the University of Illinois-Chicago, where he has served as a professor of electrical
engineering, bioengineering and physiology and biophysics since 1980. Professor Lin's research
interests include: Biomedical instrumentation; Electromagnetic Engineering for Biology and
Medicine; Imaging and Sensing; Bioelectromagnetics; Mobile Telecommunication Safety; Biological
Interactions of Electromagnetic Radiation Including RF (Radio Frequency), Microwaves, and Lasers.

Roy Harrison
Divergent evaluations on NO2 toxicity: COMEAP report on quantification of all-cause mortality based
on associations with long-term average NO2 concentrations
Abstract
(see abstract presentation with Alison Gowers, below)
Bio
Roy Harrison is Queen Elizabeth II Birmingham Centenary Professor of Environmental Health at the
University of Birmingham, UK, and Distinguished Adjunct Professor at King Abdulaziz University,
Saudi Arabia. His research interests are in air pollution, especially airborne particulate matter. He
has also been heavily engaged at the science/policy interface as a member of several government
technical advisory groups for the Department of Health and the Department for Environment, Food
and Rural Affairs (Defra) in the U.K. including past membership of Defra’s Science Advisory Council.
He was a contributor to the World Health Organization Global Air Quality Guidelines and the
Guidelines for Quality of Indoor Air. He was appointed an Officer of the Order of the British Empire
(OBE) in the 2004 New Year Honours List and elected a Fellow of the Royal Society in 2017. He is
author of almost 600 papers in the peer-reviewed literature and is listed by Web of Science as a
Highly Cited Researcher.

Alison Gowers
Divergent evaluations on NO2 toxicity: COMEAP report on quantification of all-cause mortality based
on associations with long-term average NO2 concentrations
Abstract
NO2 Because air pollutants such as nitrogen dioxide (NO2) and particles are emitted from the same
sources, their concentrations in outdoor air are often highly correlated. This has made it difficult to
assess whether ambient concentrations of NO2 have direct adverse effects on health (HPA, 2011)[1].
Nonetheless, epidemiological studies report associations of NO2 with increased mortality risk and
other health outcomes, and the evidence to support some direct effects of NO2 has grown in recent
years (e.g. WHO, 2013;[2] COMEAP 2015[3]). Considering this, the UK’s expert advisory Committee
on the Medical Effects of Air Pollutants (COMEAP) was asked to provide advice on quantifying the
mortality effects associated with long-term average concentrations of nitrogen dioxide (NO2). Given
the uncertainties in the available evidence, and the limitations of available methods to ascribe
causality of reported associations to individual pollutants, an expert judgement approach was used
to develop recommendations for quantification methods. The majority of committee members
supported the proposed approaches. However, some members dissented because they considered
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that the uncertainties meant that providing quantitative advice was inappropriate. Both the majority
and dissenting views are detailed in COMEAP’s report (COMEAP, 2018).[4]
[1]

Nitrogen dioxide: workshop for research on the health effects - GOV.UK (www.gov.uk)
WHO/Europe | Air quality - Review of evidence on health aspects of air pollution – REVIHAAP project: final technical
report
[3] Nitrogen dioxide: health effects of exposure - GOV.UK (www.gov.uk)
[2]

[4]

Nitrogen dioxide: effects on mortality - GOV.UK (www.gov.uk)

Bio
Alison has an MSc in Toxicology from Surrey University and has undertaken hazard characterization
and risk assessment of chemical contaminants in the environment within both consultancy and
government departments/agencies. For the last 10 years she has worked for Public Health England
(and its predecessor, the Health Protection Agency) on air quality and public health. Alison leads the
Scientific Secretariat which supports the work of the UK’s independent expert advisory Committee
on the Medical Effects of Air Pollutants (COMEAP). Much of her work with the committee has been
concerned with quantifying health effects which are associated with air pollution.

Linda Birnbaum
Different strengths of timely evidence needed in divergent social and political contexts: various case
studies
Bio
Linda S. Birnbaum, Ph.D., D.A.B.T., A.T.S. is the former Director of the National Institute of
Environmental Health Sciences (NIEHS) of the National Institutes of Health, and the National
Toxicology Program (NTP). After retirement, she was granted scientist emeritus status and still
maintains a laboratory. As a board-certified toxicologist, Birnbaum served as a federal scientist for
40 years. Prior to her appointment as NIEHS and NTP Director in 2009, she spent 19 years at the U.S.
Environmental Protection Agency (EPA), where she directed the largest division focusing on
environmental health research.
Birnbaum has received many awards and recognitions. In 2016, she was awarded the North Carolina
Award in Science. She was elected to the Institute of Medicine of the National Academies, one of the
highest honors in the fields of medicine and health. She was also elected to the Collegium Ramazzini,
an independent, international academy comprised of internationally renowned experts in the fields
of occupational and environmental health and received an honorary Doctor of Science from the
University of Rochester and a Distinguished Alumna Award from the University of Illinois. She has
also received Honorary Doctorates from Ben-Gurion University, Israel, and Amity University, India;
the Surgeon General's Medallion 2014; and 14 Scientific and Technological Achievement Awards,
which reflect the recommendations of EPA's external Science Advisory Board, for specific
publications.
Birnbaum is an active member of the scientific community. She was vice president of the
International Union of Toxicology, the umbrella organization for toxicology societies in more than 50
countries, and former president of the Society of Toxicology, the largest professional organization of
toxicologists in the world. She is the author of more than 1000 peer-reviewed publications, book
chapters, abstracts, and reports. Birnbaum's own research focuses on the pharmacokinetic behavior
of environmental chemicals, mechanisms of action of toxicants including endocrine disruption, and
linking of real-world exposures to health effects. She is an adjunct professor in the Gillings School of
Global Public Health, the Curriculum in Toxicology, and the Department of Environmental Sciences
and Engineering at the University of North Carolina at Chapel Hill, as well as in the Integrated
Toxicology and Environmental Health Program at Duke University where she is also a Scholar in
Residence.
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A native of New Jersey, Birnbaum received her M.S. and Ph.D. in microbiology from the University of
Illinois at Urbana-Champaign.

Theo Vermeire
Core beliefs, weights of evidence and handling uncertainties in risk assessment – PFOA case study
Abstract
Reasoning in the interpretation of scientific evidence with respect to the risk of adverse health
effects in the human population is deeply rooted in (different) scientific paradigms and in differences
in context: e.g., toxicologists are mostly oriented toward ex ante (regulatory) health protection,
while the epidemiologists are oriented toward ex post public health risk reduction. Moreover, while
science is often seen as ‘value free’, universal and independent, quite often scientific controversies
about environmental health issues are convoluted by (implicit and hidden) core beliefs and
normative value judgements from experts and by their professional paradigms. From argumentation
analysis of controversial scientific positions on endocrine disruptive compounds, we have identified
the structure of argumentation and five main standpoints. We observed that the differences in the
main standpoints differed in the nature of the disagreement; some were disagreement on
interpretation of science (interpretative ambiguity), while others differenced in normative valuation
(normative ambiguity). To assess to what degree and how the professional and contextual
differences between disciplines affect the evaluation of a specific substance we evaluated
argumentation in four risk assessments of PFOA (RIVM, UBA, US-EPA, EFSA (European Food Safety
Authority)) applying the rules of pragma-dialectic argumentation theory. Aspects considered were
sources of evidence used and reasons to include or exclude evidence, what key evidence weakened
or strengthened the weight of evidence on causality, what ancillary evidence was used and how
weight of evidence was phrased or categorized. The generic and PFOA/PFAS specific results from the
evaluation were presented with reflections on causal reasoning in the context of establishing the
weight of evidence in risk assessment. It is recommended that all lines of evidence in exposure,
hazard and risk assessment should be weighed individually and taken all together for a conclusion on
causal relations, applying weight‐of‐evidence criteria with clear and transparent documentation and
argumentation.
Bio
Theo Vermeire, PhD, is a registered toxicologist and currently working as senior scientist at the
Centre for the safety of Substances and Products of the National Institute for Public Health and the
Environment in the Netherlands (RIVM), where he has served in a sizable number of scientific and
managerial positions. He studied (biochemistry at the University of Utrecht and agricultural
chemistry at the University of Wageningen and obtained a PhD in risk assessment from the
University of Utrecht. His main interests are with the science‐policy interface, regulatory risk
assessment, alternatives for animal testing and development of risk assessment tools specifically for
exposure assessment, uncertainty analysis and weight‐of‐evidence approaches in hazard and risk
assessment.
He has been involved in many advisory bodies and expert groups developing guidance and tools for
risk assessment, e.g., for IPCS/WHO, EU, OECD, EEA. Currently he is chair of the Scientific Committee
for Health, Environmental and Emerging Risks (SCHEER), one of the non‐food Scientific Committees
of the European Commission.
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Elisabeth Cardis
Bio
Elisabeth Cardis is Research Professor in Radiation Epidemiology at ISGlobal. Before moving to CREAL
(now ISGlobal Campus MAR) in April 2008, she was the head of the Radiation Group at IARC in Lyon,
where she coordinated studies of ionising and non-ionising radiation for over 20 years. She was a
visiting scientist at the Radiation Effects Research Foundation in Hiroshima, Japan, in 1981-2 and
received a PhD in Biostatistics from the School of Public Health of the University of Washington in
Seattle, in 1985.She is the author of over 100 indexed publications. She is a member of the board of
the MELODI (Multidisciplinary European Low Dose Initiative) platform and is on the advisory board
of the Israeli Information Centre for Non-Ionising Radiation and member of the radiofrequency
working group of the French Agency for Food, Environmental and Occupational Health & Safety
(which she chaired until 2013). She is an affiliate of the R. Samuel McLaughlin Centre for Population
Health Risk Assessment, University of Ottawa, Ottawa, Canada. She chaired the IARC Monographs
working group on Ionising Radiation and UV and was member of the High Level Expert Group on
European Low Dose Risk Research, of the Steering Committee for the Swiss National Non-Ionising
Radiation Programme, the Spanish Evaluation Committee on Radiofrequency and Health, the US
National Academy of Sciences BEIR VII Committee, of the Expert Group on Health for the UN
Chernobyl Forum and of the project management board of EMF-Net, the steering committee of the
EU funded EFHRAN project (EMF risk assessment coordination network), the scientific advisory
board of the WHO International EMF project and a corresponding member of ICNIRP and consultant
to the United Nations Scientific Committee on the Effects of Atomic Radiation.

Day 3, Wed Feb 10th
Bjorn Hansen
Bio
Bjorn Hansen is ECHA's second Executive Director with a mandate running from 1 January 2018 to 31
December 2022. He is ECHA's legal representative, in charge of the day-to-day management and all
staff matters.
After a post-doc in probability theory in Germany, he joined the European Commissions in 1991.
Working first at the European Chemicals Bureau at the Joint Research Centre in Italy and then from
2003 in the Chemicals Unit of DG Environment in Belgium. There, Bjorn became Head of Unit in
2012. He already spent one year in ECHA in 2007-2008 as Director of Operations.
Bjorn was involved in developing REACH and CLP from their very early days. He has been involved in
international chemicals work since 1991.

Kurt Straif
IARC – evidence evaluation and integration: the case of Glyphosate
Abstract
Glyphosate is just one of more than a thousand agents that has been evaluated and classified
regarding its potential cancer hazard by the IARC Monographs Programme. About one half of all
agents have been classified into a Group 2B (possibly carcinogenic to humans) or higher, and more
than 200 agents have been classified - like glyphosate - into Group 2A (probably carcinogenic to
humans) or higher. Nevertheless, the systematic review, evidence synthesis, evaluation, and
classification of the published scientific literature on glyphosate has probably received more (and
lasting) attention than the classifications of Radiofrequency EMF (Group 2B), Formaldehyde, Diesel
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engine exhaust, Processed meat and Contraceptives and combined estrogen–progestogen
menopausal therapy (Group 1), altogether.
This presentation will start with a concise summary how glyphosate was evaluated by evidence
stream and overall, in line with the Preamble to the IARC Monographs Programme. Next, it will
explore what has not contributed (despite various claims) and what may have contributed to
divergent evaluations of glyphosate by various agencies. In preparation for the breakout discussion,
and drawing from experience with other systematic reviews, broader issues possibly contributing to
divergent evaluations will be explored with the aim to contribute towards principles of transparent
and consistent systematic review processes in hazard and risk assessments.
Bio
Kurt Straif was long-term Head of the Section of Evidence Synthesis and Classification at the
International Agency for Research on Cancer, WHO, Lyon, France, where he directed the programs
of the IARC Monographs, the IARC Handbooks of Cancer Prevention and the WHO Classification of
Tumours. He is now an Associate Researcher at ISGlobal, Barcelona, Spain, and a Visiting Professor
at Boston College.
He has co-authored more than 200 scientific papers and was Editor and Associate editor of several
books (including The World Cancer Report; Air pollution and Cancer; Social Inequalities in Cancer)
and has received the Champion of Environmental Health Research Award of the US NIEHS (2016),
the Distinguished Lecture in Occupational and Environmental Cancer of the U.S. NCI (2018), and the
ISEE Research Integrity Award (2019).
He studied Medicine, Epidemiology, Public Health, and Philosophy in Europe and the United States
and is Board-certified in Internal Medicine and in Occupational, Environmental and Social Medicine.

Xenia Trier
Governing complex risks when evidence is limited – from SOER2020 to the EU chemicals strategy for
sustainability
Bio
Xenia Trier is an expert on chemicals, environment, and health at the European Environment
Agency. Xenia Trier has worked at the EEA since 2016, linking science to policy and in collaboration
with the EU agencies ECHA and EFSA, to provide evidence-based advice on the risk governance of
chemicals to EU policy makers. Current topics range from emerging risks and their detection, very
persistent chemicals (including PFAS), mixtures, grouping, human biomonitoring, indicators and to
innovation in chemicals and products that are safe-and-circular-by-design – with the aim to support
a transition to a circular and non-toxic economy. Prior her work at the EEA, she worked 20 years as a
researcher and advisor to the Danish Food and Environment Authorities, the Nordic Council of
Ministers and EU on analysis and risk assessment of chemicals in food contact materials. Her
experience on PFAS includes their uses, characteristics, toxicities and analyses in air, water,
materials, food and blood, part of which was done during her PhD studies on PFAS in food contact
materials (2007-2011). Subsequently she led four PFAS enforcement campaigns in Denmark and
Norway and supported the Danish Food Authorities in the development of a recommendation for a
Total organic fluorine limit in food paper packaging, to achieve cleaner materials. The work included
support to businesses in setting procurement criteria for PFAS-free materials. Over the years, Xenia
Trier has developed a wide network of scientists, agencies, policy makers, NGOs, and business,
which supports the sharing of knowledge of PFAS. Xenia lives in Copenhagen, Denmark.
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Anna Beronius
Evaluating EDCs systematically: the SYRINA approach
Abstract
Endocrine disruptors (EDs) are exogenous substances that interfere with the normal function of the
hormone system and may cause serious health effects, such as neurodevelopmental, reproductive,
and metabolic disorders and cancers. Exposure to EDs during early development, e.g., in fetal life
and small children, specifically raises concern since endogenous hormone signaling plays a critical
role in organ system development. Minimizing potential human health risks from EDs has for several
years been a highly prioritized issue for chemicals regulation globally, but identification and
assessment of EDs has proven complex and sometimes controversial. This is partly due to the
complex toxicity of EDs and that standardized toxicity tests, which are commonly required for
regulatory hazard and risk assessment of chemicals, have been inadequate for identifying sensitive
effects caused by endocrine disruption. Consequently, it is important that all available relevant data
are considered in an objective, structured and transparent manner when assessing ED properties of
chemicals. The framework for Systematic Review and Integrated Assessment (SYRINA) of EDs was
proposed in 2016 based on a series of workshops including researchers and other experts from
universities and organizations in Europe, the US and Australia (Vandenberg et al. 2016). The SYRINA
was based on systematic review methodology and specific approaches developed in the field of
environmental health and for assessing health risks of chemicals. It provides a structured approach
to identifying, evaluating, and integrating different types of data (human, wildlife, laboratory animal,
in vitro and in silico) to answer the question whether a specific substance is an ED. This presentation
will address advantages and challenges to applying systematic review methodology in the
assessment of EDs, describe the SYRINA framework, and discuss this approach in the context of
identifying EDs in the regulatory setting.
Vandenberg LN, Ågerstrand M, Beronius A, Beausoleil C, Bergman Å, Bero LA, Bornehag C-G, Boyer CS, Cooper GS,
Cotgreave I, Gee D, Grandjean P, Guyton KZ, Hass U, Heindel JJ, Jobling S, Kidd KA, Kortenkamp A, Macleod MR, Martin O,
Norinder U, Scheringer M, Thayer KA, Toppari J, Whaley P, Woodruff TJ, Rudén C. 2016. "A proposed framework for the
systematic review and integrated assessment (SYRINA) of endocrine disrupting chemicals." Environmental Health 15:74.

Bio
Dr Anna Beronius is a toxicologist and Assistant Professor at the Institute of Environmental
Medicine, Karolinska Institutet, in Sweden. Dr Beronius conducts research in regulatory toxicology,
with a focus on minimizing risks to human health from endocrine disrupting chemicals and chemical
mixtures. She has a specific interest in methodologies that promote structure and transparency in
hazard and risk assessment of chemicals, such as weight of evidence assessment, systematic review
methodologies and adverse outcome pathways (AOP). Currently, her research is specifically focused
on facilitating structured use of mechanistic understanding and data in assessments of endocrine
disruptors. She is one of the initiators and developers of the Science in Risk Assessment and Policy
(SciRAP) web-based platform (www.scirap.org) and was one of the coordinators of the international
project to develop the SYRINA (Systematic Review and Integrated Assessment) framework for
endocrine disruptors. Dr Beronius is also involved in various expert assignments to support national
and international agencies and organisations in hazard and risk assessment. She teaches at
Karolinska Institutet and other institutions on the topics of endocrine disrupting chemicals and risk
assessment methodologies and is involved in organizing courses in health risk assessment, for
example at Karolinska Institutet and at the European Food Safety Authority.
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Tracey Woodruff
Towards transparent and consistent Systematic Review Processes in Hazard and Risk Assessments?
Abstract
Systematic review (SR) methods are increasingly being recommended and used to inform
environmental health decisions. Use of SR has direct, long-term effects on public health, due to
improved consistency of evidence review with lower bias. Systematic reviews have been adapted
from clinical medicine, where data is largely from randomized, controlled trials. Environmental
health SRs often rely on data from human epidemiological studies to inform the relationship
between exposures and adverse health outcomes. To bridge between SR in environmental health
and the clinical sciences, authoritative bodies, U.S. agencies, and academic scientists developed and
implemented validated, peer-reviewed SR methods including the Navigation Guide and the U.S.
National Toxicology Program’s OHAT. These methods use widely accepted empirically based
approaches to evaluate human epidemiological evidence. In contrast, US EPA under the Toxic
Substances Control Act (TSCA) is using a significantly different approach, with major implications for
regulation of hazardous chemicals and public health. While there has been an increase in SR use in
environmental health over the last decade, there is divergent approaches to key elements of the SR
process, in particular assessing the risk of bias in observational design studies, evaluation of the
quality of the body of evidence and integration with other streams of evidence. Areas of concern for
risk of bias include use of quantitative scoring methods, an overall risk of bias rating for a study, and
exclusion of studies based on one ‘critically deficient’ domain. When evaluating the quality of a body
of evidence and synthesizing evidence into normative guidance, approaches in environmental health
have adopted elements of GRADE (Grading of Recommendations Assessment, Development and
Evaluation). However, there is still discussion about accounting for observational human studies and
how to assess magnitude of effect. Finally, approaches vary in how to integrate with other streams
of evidence such as nonhuman studies. We will discuss US EPA’s current approach in conducting
chemical risk evaluations in comparison to the use of validated, best practice methods to assess
human epidemiological evidence by international authoritative bodies and how it has led to
divergent evaluations of the evidence.
Bio
Tracey Woodruff, PhD, MPH is the Director of and Alison S. Carlson Endowed Professor for the
Program on Reproductive Health and the Environment (PRHE) and is a Professor in the UCSF
Department of Obstetrics, Gynecology and Reproductive Sciences and the Philip R. Lee Institute for
Health Policy Studies. She is also the Director of a newly awarded NIEHS Environmental Health Core
Center grant, the Environmental Research and Translation for Health (EaRTH) Center at UCSF. She is
a recognized expert on environmental pollution exposures and impacts on health, with a focus on
pregnancy, infancy and childhood, and her innovations in translating and communicating scientific
findings for clinical and policy audiences. She has authored numerous scientific publications and
book chapters, and has been quoted widely in the press, including USA Today, the San Francisco
Chronicle and The New York Times. Before joining UCSF, Dr. Woodruff was a senior scientist and
policy advisor for the U.S. EPA's Office of Policy. She was appointed by the governor of California in
2012 to the Science Advisory Board of the Developmental and Reproductive Toxicant (DART)
Identification Committee.

Erik Millstone
Bio
Erik Millstone is an Emeritus Professor of Science Policy at the University of Sussex. He has been
researching the causes and consequences of innovation and technological change in the agricultural
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and food sectors since the mid-1970s. He has also analyzed the structures and operations of the
regulatory institutions responsible for agricultural and food policies, especially safety standards.
Much of his research has focused on locating and revealing the interactions between scientific and
political considerations, and on the conditions under which science-based regulatory policy-making
can achieve and reconcile both scientific and political legitimacy. As a public intellectual, he has
frequently argued in favor of reforming those institutions and their policies to better protect public
and environmental health.
Vince Cogliano
Bio
Dr Cogliano is the deputy director for scientific programs at the Office of Environmental Health
Hazard Assessment at the California Environmental Protection Agency. The office protects and
enhances the health of Californians and the state’s environment through scientific evaluations that
inform, support, and guide regulatory and other actions.
Previously, at the U.S. Environmental Protection Agency, Dr Cogliano served as director of the
Integrated Risk Information System program and as deputy to the agency’s scientific integrity
official.
Dr Cogliano also was head of the IARC Monographs program at the International Agency for
Research on Cancer (part of the World Health Organization) in Lyon, France. The IARC Monographs
are a series of scientific reviews that identify environmental factors that can increase the risk of
human cancer.
Dr Cogliano received his PhD from Cornell University. Professional interests include qualitative and
quantitative health risk assessment and its application to the protection of public health.

Day 4, Thurs Feb 11th
Kathryn Guyton
The key characteristics of carcinogens – IARC perspective
Abstract
The concept of ‘key characteristics’, properties of chemicals and other agents that confer potential
hazard, was first developed for carcinogens and was based on properties of known human
carcinogens as classified by the International Agency for Research on Cancer (IARC) (Smith et al.,
2016; IARC, 2019; Smith et al., 2020). These key characteristics of carcinogens (KCs) have been
applied in the evaluation of more than 70 diverse carcinogens at IARC (Guyton et al., 2018) and are
now used as the basis for the evaluation of mechanistic data by the Monographs (2019
Preamble, Samet et al., 2019). This presentation will introduce the KCs approach and summarize its
application in IARC Monographs classifications.
Bio
Dr. Kate Guyton is a Senior Toxicologist at the International Agency for Research on Cancer (IARC),
World Health Organization in Lyon, France. Her prior work includes service as a Toxicologist at the
US Environmental Protection Agency (2005-2014). As the Director of Scientific Affairs at CCS
Associates (1998-2005), she worked with the US National Cancer Institute. Dr. Guyton received her
BA (cum laude) and PhD from Johns Hopkins, with postdoctoral training at the US National Institutes
of Health. Dr. Guyton has been certified as a Diplomate of the American Board of Toxicology since
1998.
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Kristi Pullen-Fedinick
Application of high throughput data in regulatory decision-making – NGO perspective
Abstract
The process of evaluating chemicals in the environment for possible harms to people, wildlife, and
ecosystems has been rapidly evolving over the last 10 years. Advances in computational biology,
systems biology, high-throughput testing methodologies, exposure science and other areas have
increased the capacity of agencies, academics, and regulated communities to generate information
about many chemicals.
Amendments to the Toxic Substances Control Act (TSCA) in 2016 brought alternative test methods
and strategies more affirmatively into regulatory practice in the United States by encouraging the US
Environmental Protection Agency to reduce, refine, and replace, to the extent practicable, whole
animal tests in toxicity testing. Other federal and state agencies have also been key players in
developing methods for the rapid assessment of chemicals using non-animal methods.
While new tools and approaches have increased the ability to rapidly identify hazards and risk posed
by chemicals in the environment, to be truly protective, the tools must be applied in ways that take
disparate and disproportionate burdens into account. This presentation will focus on the strengths
and limitations of emerging technologies when considering implications for environmental justice.
Bio
Kristi Pullen Fedinick, Ph.D., is the Director of Science and Data and a Senior Scientist in the People
and Communities Program at the Natural Resources Defense Council. She also serves as an adjunct
faculty member in the Department of Environmental and Occupational Health of the Milken Institute
School of Public Health at The George Washington University. Dr. Pullen Fedinick’s expertise spans
environmental health and policy; molecular, structural, and computational biology; biochemistry;
and the social determinants of health.
Dr. Pullen Fedinick’s current work focuses on the use of scientific tools and methods to inform and
shape policies and narratives centered on chemical exposures in marginalized communities. She
utilizes geospatial and statistical tools to assess the geographic distribution of chemicals in the
environment, with a particular emphasis on drinking water. Her work also includes the evaluation of
high-throughput technologies, predictive toxicology, and computational approaches for use in
chemical evaluations.
Dr. Pullen Fedinick has served on several committees of the National Academies, including the
Committee on the Application of Systematic Review in TSCA Risk Evaluations, the Committee on
Incorporating 21st Century Science in Risk-Based Evaluations, and the Standing Committee for
Emerging Science for Environmental Health Decisions. She has also participated in multiple
government, academic, and professional society panels and committees.

Marike Kolossa-Gehring
Use of Biomonitoring data in hazard and risk assessment of PFCs
Abstract
Use of Biomonitoring data in hazard and risk assessment of PFCs
Marike Kolossa-Gehring, André Conrad, Enrico Rucic, Aline Murawski, Rosa Lange, Anja Duffek, Jörg
Wellmitz, Till Weber
German Environment Agency (Umweltbundesamt), Berlin/Dessau-Roßlau, Germany
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Background and Methods - The European Food Safety Authority expressed the concern in its
scientific opinion on the risk to human health related to the presence of perfluoroalkyl substances in
food that parts of the European population might exceed the new TWI for the sum of four PFASs
(PFOA, PFNA, PFHxS and PFOS). As the extent of the German population’s internal exposure to
perfluorinated alkylated substances (PFAS) and the risk associated with this exposure was unknown,
time trends of PFAS exposure were investigated in samples from young adults of the German
Environmental Specimen Bank (ESB) and exposure distributions in the population representative
German Environmental Survey on children and adolescents (GerES V, 2014 to 2017). GerES V was
jointly conducted with Wave 2 of the German Health Interview and Examination Survey for Children
and Adolescents (KiGGS W2) of the Robert Koch Institute (RKI).
While the time trend was investigated in two consecutive studies in a total of 358 samples of the ESB
from the years 1982 to 2019, in GerES V a sub-sample of 1,109 children and adolescents (3-17 years)
was investigated. PFAS have been analyzed in blood plasma by UHPLC-HRMS and LC-MS/MS. Limits
of quantification (LOQ) ranged from 0.25 to 1 µg/L, respectively. Standardized interviews i. a. on
exposure relevant behaviors and living conditions were carried out with participants or their parents.
For GerES socio-demographical data was used in statistical analyses.
Results - Declining temporal trends were observed for all PFAS (PFOA, PFNA, PFHxS, and PFOS)
frequently detected in the ESB samples. The two legacy substances PFOA and PFOS were detected in
every sample of the 2009–2019 dataset and showed the highest concentrations with ranges of 0.27–
14.0 ng/ml and 1.21–14.1 ng/ml, respectively. High detection frequencies of 95% and 82% were also
found for PFHxS and PFNA, respectively, but in lower concentrations (PFHxS: <LOQ – 4.62 ng/ml;
PFNA: <LOQ – 3.66 ng/ml) than PFOA and PFOS.
Although these data show a clear decrease of exposure over the years, in current samples still 45%
of concentrations of PFOA exceed the toxicologically derived health-based guidance value (HBM-I) of
2 ng PFOA /ml. In current ESB samples the HBM-I value for PFOS (5 ng/ml) and the HBM-II values (5
ng PFOA/ml and 10 ng PFOS/ mL for women in childbearing age and 10 µg PFOA /l and 20µg PFOS / l
for the general population) were not exceeded. In the GerES V samples of children and adolescents
for PFOA, PFOS and PFHxS 74% - 100% of measurements were at or above LOQ. For the other PFAS
this fraction is 10% or less. Overall geometric mean (GM) concentrations were PFOA: 1.12 µg/l,
PFOS: 2.49 µg/l, and PFHxS: 0.36 µg/l. For all three compounds, GMs are significantly higher in male
participants and increase with socio-economic status and breastfeeding. For PFOA and PFOS, HBM-I
value is exceeded by 21% and 7% of the participants, respectively. 0.2% of participants PFOS
concentrations were even at or above the HBM-II value. Females older than 14 years exceeded the
HBM-II value (10 ng PFOS/ml) PFOS by 0,23%, but not for PFOA (5 ng PFOA/ml) above which health
impacts might occur.
Discussion - While the ESB shows a decline in PFAS exposure in young adults, GerES V provides
population-representative data on German children’s and adolescents’ PFAS exposure. For a
considerable fraction of the young generation, PFOS and PFOA exposure raises concern, as health
effects can – according to current knowledge – not be ruled out with sufficient certainty. These data
confirm the EFSA evaluation and show that a considerable risk derives from the PFAS exposure.
Further data analysis and the new data from the European Joint Programme HBM4EU will provide an
empirical basis for exposure reduction strategies and targeted risk communication.
Acknowledgements - We thank all participants and the RKI for making GerES V possible. We also
thank all the participants from the ESB. Funding by the German Ministries for the Environment,
Nature Conservation and Nuclear Safety (BMU) and of Education and Research (BMBF) is gratefully
acknowledged.
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environmental impacts on human health, general and international affairs of environmental
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Cleansing Agents”.
She is Head of Section “Toxicology, Health-related Environmental Monitoring” and coordinator of
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At the UBA she is in charge of managing the German Federal Human Biomonitoring Program
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the Environment, Nature Conservation, and Nuclear Safety (BMU).
She was involved in the development of assessment strategies and guidelines at the national, EU and
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Martyn Smith
Future applications of key characteristics approaches
Abstract
The concept of ‘key characteristics’, properties of chemicals and other agents that confer potential
hazard, was first developed for carcinogens and was based on properties of known human
carcinogens as classified by the International Agency for Research on Cancer (IARC) (Smith et al.,
2016; IARC, 2019; Smith et al., 2020). These key characteristics of carcinogens were applied in the
evaluation of diverse carcinogens (Guyton et al., 2018) are now used as the basis for the evaluation
of mechanistic data at IARC (2019 Preamble, Samet et al., 2019). They are also widely used by
authoritative bodies and regulatory agencies, such as the National Toxicology Program Report on
Carcinogens (Atwood et al., 2019), the U.S. EPA, and the California EPA. Recently the key
characteristics of male and female reproductive toxicants (Arzuaga et al., 2019; Luderer et al. 2019)
and of endocrine disrupting chemicals (La Merrill et al., 2020) have been described and those for
other toxicant areas are in development. For more information https://keycharacteristics.org.
Bio
Martyn Smith is Professor of Toxicology and the Kaiser Endowed Chair of Cancer Epidemiology in the
Division of Environmental Health Sciences in the School of Public Health at the University of
California Berkeley. He received his Ph.D. in Biochemistry from St. Bartholomew's Hospital in London
and did Post-Doctoral training in toxicology at the Karolinska Institute in Stockholm. Dr. Smith is a
laboratory scientist with expertise in molecular epidemiology, toxicology and genomics, and his
research is aimed at finding the causes of chronic diseases, including cancer and diabetes. He
currently teaches Toxicology and Health Risk Assessment and mentors graduate students and
postdoctoral scholars in the Molecular Toxicology, Epidemiology and Environmental Health Science
programs. Dr. Smith is a Fellow of the American Association for the Advancement of Science. He
received the 2010 Children’s Environmental Health Network Award, became an Elected Fellow of the
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Collegium Ramazzini in 2012, and received the Alexander Hollaender Award from the Environmental
Mutagenesis and Genomics Society in 2014. Since its inception in 1987, Smith has directed
the Superfund Research Program (SRP) Center at the University of California, Berkeley (UC Berkeley).
This program combines basic research, engineering, population studies, training, and community
engagement to understand cumulative impacts from multiple environmental stressors. Smith is best
known for his work on benzene toxicity, the exposome concept and the key characteristics
framework, which helps risk assessors better identify, organize, and summarize the potential health
risks of different chemicals. His most recent work uses machine learning, AI and molecular modeling
to predict toxicity.

Susan Norris
Advancing evidence decision frameworks to address social equity, environmental justice, and
stakeholder engagement
Abstract
Data and evidence on benefits and harms form only one element of decision-making with respect to
interventions intended to prevent and mitigate the adverse effects of substances in the
environment. Other potential considerations include equity, cost, economic evaluations, availability
of alternatives, feasibility of implementation, human rights, environmental justice, sociocultural
acceptability, and the relative value placed on outcomes. Evidence-to-decision (EtD) frameworks
help expert panels, policy-makers and other decision-makers use evidence in a structured and
transparent way to inform recommendations, decisions, and policies. However, these frameworks
have largely been developed to make recommendations in the field of clinical medicine. This
presentation will summarize, compare, and contrast selected EtD frameworks in current use in
clinical medicine, public health, and environmental health. There is a need to develop a framework
for decision-making related to environmental health interventions which will explicitly include a
broad set of considerations well beyond benefits and harms. Such a framework will lead to more
transparent, fair, and inclusive processes for making valid and equitable decisions that reflect the
voices of persons who are most impacted by toxic chemicals and pollution.
Bio
Dr. Norris has extensive experience with evidence appraisal and synthesis and guideline
development related to clinical medicine and public health. She was Secretary of the WHO
Guidelines Review Committee for 8 years, where she was responsible for quality assurance WHO’s
guidelines, training of WHO staff, quality improvement, and methods development related to public
health guidelines. She was responsible for the WHO handbook for guideline development (2nd
edition, 2014) and led numerous initiatives within WHO to improve guideline quality and production,
including the development of a toolkit for rapid advice guidelines in public health emergencies.
Dr. Norris received her MD and MSc in Experimental Surgery from the University of Alberta, Canada,
and MPH from the University of Washington, USA. She was board certified in both general surgery
and family medicine and practiced primary care for 10 years, including in low-resourced settings. Dr
Norris was involved in the development of evidence-based health system and care processes at a
large health delivery organization and worked at the US CDC where she supported the development
of guidelines on diabetes mellitus. Dr Norris was an Associate professor in clinical epidemiology at
the Oregon Health & Science University (USA), where she led guideline projects for the US
Preventive Services Task Force and the National Institutes of Health. She was principal investigator
for a number of US federal grants, including projects focusing on conflict of interest in guidelines,
selective outcome reporting, and sources of bias in non-randomized studies. She is currently an
independent consultant.
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