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DESCRIPTION OF THE COST ACTION
1.
S&T EXCELLENCE
1.1. Challenge
1.1.1. Description of the Challenge (Main Aim)
Studying adverse health outcomes related to exposures in the living and working environment,
related to life style and as a consumer, is a major societal challenge today. Results in terms of public
health benefits may range from effective preventive measures to early detection of possible adverse
health outcomes. The COST Action will foster a new capacity building and bring together natural
scientists, clinical researches and practitioners in the relevant (sub-) disciplines to organize
interdisciplinary collaboration in research facing this societal challenge. DiMoPEx Action is based on
a development of new concepts for better understanding of health-environment (or geneenvironment) interactions in the etiology of exposure related Non-communicable diseases (NCD).
Until recently, the scientists have spent much time looking for the genetic underpinnings of diseases,
now it’s time to start looking closer at the environment and focus on evidence based exposure data.
The COST Action members aim to implement this new concept in joint interdisciplinary research and
training initiative aiming to enhance networking between top expert centres and to offer a platform
for the interdisciplinary capacity building opportunities between researches across Europe. DiMoPEx
aims also to attract the interests of the next generation early career investigators to the emerging
issues of exposure-related disease burden and various aspects of exposure assessment science.
1.1.2. Relevance and timeliness
The World Health Organisation (WHO) has ranked environmental exposures among the top risk
factors for chronic disease mortality in 2013. 70-90% of these mostly NCD are globally recognized
as environmental and occupational health disorders. According to estimates made by the WHO,
about 55 million people died worldwide in 2011 from NCD, including cancer, diabetes, chronic
cardiovascular, neurological and lung diseases. This is an increase from 60% of total deaths
attributed to these diseases in the year 2000 to 75% within 10 years. Because of the long latency
periods, often cumulative exposures and chronic course of the diseases, it is often difficult to identify
environmental exposures as causes of diseases. Also food additives, chemicals found in cosmetic
products and therapeutic exposures (chemo-/ radio therapy) may add to the cumulative exposures
enhancing the disease outbreak or the course of the disease. To give further examples: ongoing
research i.e. the Prospective Physicians' Health Study from the Harvard University, long-term studies
performed at US-LA show impact of organophosphate exposure on certain paraoxonase-1 gene
Leu-Met 55 polymorphism, and patho-genetical association with the Parkinson disease. Further
important confounding health hazards include risks from lifestyle factors such as smoking, alcohol
abuse, nutrition/obesity and physical inactivity; smoking as one of the confounders increases the risk
of lung cancer i.e. from asbestos or radon exposure from 20% to over 80%. Ambient air pollution
has been estimated to cause 7 million deaths per year (recently highlighted by the WHO in the Global
Burden of Disease). In some parts of the European Union, the pollution, causes a reduction in the
population's average life expectancy by more than one year. Current health hazards arise also from
globalization of trade and production processes with their direct and indirect environmental and
occupational health impacts. In summary, chronic diseases resulting from environmental exposures
and lifestyle factors provide a major contribution to the NCD burden and health system costs. Since
most of these diseases are preventable, appropriate preventive approaches could improve health
policies. On the pathophysiological level exposure-related NCDs arise as a result of interactions
between the internal (genetic) factors and external (environmental) influences. In recent years,
enormous progress in the exploration of genetic and epigenetic factors and resulting disease risks
has been made. This knowledge has already found entrance into the contents of academic teaching
programmes in medical schools and postgraduate courses (e.g. in molecular epidemiology,
neurosciences, and concepts of personalized medicine). In contrast, the other major dimension of
pathogenesis, the influence of environmental exposures and lifestyle factors, has received
comparatively limited attention in research and teaching programs. However, these exposure factors
contribute to ca. 80% of the disease burden through causation or aggravation of NCDs. New hazards
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are discovered related to introduction of nanotechnology in industrial and consumer products and
changes in anthropogenic emissions leading to new types of atmospheric pollution. So, aside from
genomic aspects, which account only for 20-30 % of the disease etiologies, the concept of
“Exposome” as the total of all external exposures, along with the individual susceptibility is gaining
increasing interests in scientific and clinical communities. There are several research groups
nowadays studying in depth topics that are relevant for a better understanding of health-environment
interactions.
However, the lack of awareness of a better understanding of the health–environment- interaction, is
de facto resulting in many missed opportunities. The current situation may at its best result in
puzzling together pieces of research (conducted in various separate science and medicine
disciplines). But the pieces are not always fitting to increase our knowledge on the exposure-health
relationship. Health hazards and current figures published by WHO, indicate an urgent need for an
update in current research and training potential of environment-health issues, and related public
health research across Europe implementing interdisciplinary evidence-based orientation from
natural science and medicine. It is an important research task to link the environment with the
disease prevalence in order to prevent the pandemic increase in NCD morbidity and mortality.

1.2.

Specific Objectives

1.2.1. Research Coordination Objectives
The COST Action aims at achieving a deeper understanding of the environment-health interactions
enhancing the complementarity and synergy between the separate disciplines giving attention to the
joint development of skills in interdisciplinary problem-solving.
DiMoPEx will build a comprehensive network aiming to reach the following research coordination
objectives:
1) Facilitate the sharing of recent methodological advances in measurement and models
2) Stimulate additional methodological improvements
3) Enhance collaborative research activities and facilitate new joint research
4) Enhance the level of common standards and provide a platform for interdisciplinary exchange
among researches
5) Share knowledge among researchers in exposure sciences, toxicology and risk assessment,
pathology and diagnostic standards, epidemiology, risk management as well as policy implications
and ethical issues
6) Develop jointly competences in expert consultation and awareness of evidence based knowledge
in decision making processes and policy development;
7) Promote the interdisciplinary dialogue in environmental health issues and to stimulate interchange
in training programs on European and global levels to develop guidelines and preventive models.
1.2.2. Capacity-building Objectives
Capacity building will focus on both human and institutional capacities at national and subnational
levels. Targets for capacity enhancement include also students, clinical scientists and practitioners,
and policy makers. DiMoPEx will focus on building capacity in institutions in host countries through
support for cross-border interdisciplinary research, training, and teaching. This network represents
critical mass aiming to establish common high standards in those areas of public health,
environmental medicine, engineering, life and natural science dealing with exposure-environmenthealth interactions around behavior change and implementation of evidence based exposure
assessment into preventive intervention strategies in future. To enhance capacity building, joint
training and interaction among these groups will be encouraged, because they are crucial to
achieving mutually supportive communications. DiMoPEx will provide support for the development
of new joint interdisciplinary innovative research projects undertaken by early career investigators at
host country institutions, as well as provide support to attend short courses and conferences as well
as a wide scope of training activities. Courses within the Short-Term-Missions (STMS) and training
schools will be organized jointly by all partners.
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To perform these functions effectively, efficiently and sustainably, DiMoPEx aims to:
1. Combine and optimize the existing research and training capacities in public health issues at
participating European centres of excellence (see working groups for definitions)
2. Provide involved scientists and practitioners with the specialized knowledge required for their
selected research area
3. Provide qualified early career investigators (from participating institutions) with a background in
public health, environmental medicine or life sciences across Europe with knowledge and skills in
the field of exposure-related disease;
4. Initiate in depth respective interdisciplinary research, including to link environmental and health
research projects enhancing the research capacity in both areas
5. Produce a template for a good training practice (i.e. produce a number of case studies and
diagnostic interventions) to be implemented in future guidelines.
6. Enhance the scientific dialogue in order to benefit from a better exchange between colleagues
who are interested in related questions (i.e. exchanging methods, or using larger patient collectives).
7. Promote direct exchange of information and research material; the lack of available research
resources can be overcome by interdisciplinary cooperation.
8. Strengthen the existing partner cooperation with international scientific societies such as the
European Society for Environmental and Occupational Medicine, EUROTOX, Collegium Ramazzini,
International Joint Policy Committee of the Societies of Epidemiology, WHO
9. Better define knowledge gaps and needs in the area of non-communicable diseases and exposure
science and to evaluate its potential as a focal area for a future innovative partnerships.

1.3.

Progress beyond the state-of-the-art and Innovation Potential

1.3.1. Description of the state-of-the-art
Although epidemiological and toxicological studies provide evidence for a significant role of
environmental exposure in initiation and progression of degenerative diseases and cancer, there is
still a current challenge of identifying determinants of prevalence and morbidity of diseases and of
developing promising preventive intervention strategies. The lack of objectively verifiable, individual
exposure data (and possible confounder level) appears to be a major limitation, making it difficult to
link environmental exposure to health effects. In case control studies, exposure data is often
collected by questionnaires from patients. It is difficult to pinpoint the onset of disease, define periods
of vulnerability, the effect of repeated insults, or to objectively assess cumulative exposure. It is still
not possible to reconstruct the internal dose of pollutants and their metabolites in biological tissues,
simply from the concentration of the agent in the environment. Sometimes samples from nonsymptomatic, occupationally exposed individuals offer an opportunity to correlate exposure with
disease risk in a prospective study. As yet, there is insufficient human data on the toxicity of most
chemicals, making it difficult to draw firm conclusions on the probability of involvement of a suspect
toxic compound. Not only routes and pathways of exposure need to be identified. It is important to
also determine actual uptake and internal dose. Rappaport and Smith have suggested that
environmental exposure and health impact analysis should be based on internal dose levels
following exposure, taking into account modifying factors such as life style factors. To support the
biological plausibility of suggested causal relationships such analysis must include toxicological
exposure science. Human biological monitoring (HBM) allows the accurate measurement of
absorption of toxic chemicals from the environment. Surprisingly little data exists on the exposure of
the general public to various chemicals. There are only few RfD-values or HBM-limit values. The
national environmental surveys publish reference data on the exposure to metals, PCBs, PCPs,
phthalates (new EU wide initiatives are currently ongoing); the American NHANES data provide
additional information on the exposure of northern Americans to some pesticides (organophosphate,
HCH), and the EU database on consumer products provides information on potential hazardous
exposures in dwellings www.ephect.eu. Supplementary studies will be necessary to find out to what
extent the European population is at risk for health consequences of chemical exposures resulting
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from global trade or new technologies. Historically, scientists who tried to reveal the linkage between
the exposure and health effects were epidemiologists who estimated exposure using indirect
methods (questionnaires, diaries, interviews) or proxies such as centralized/stationary ambient
exposure monitoring. In the more comprehensive studies these researchers considered the
information on the background of a person’s life style and activity patterns. The results of such
studies were however often somewhat disappointing. The reason is simple: They introduced
substantial uncertainty into resulting exposure estimates. This shortcoming demonstrates a
fundamental limitation, such as exposure misclassification.
1.3.2. Progress beyond the state-of-the-art
The DiMoPEx Action is committed to the idea that this fundamental limitation could only be overcome
in studies which are implementing cutting-edge exposure science and well-structured measurable
life style determinants. The Action will stimulate the use of the evidence-based exposure assessment
to establish quantitative relationships between exposures to toxic hazards and the associated risks
of the diseases. The major dimension of NCD-pathogenesis, namely the influence of environmental
exposures and lifestyle factors, will receive more attention in research and teaching at partner
institutions. Training activities implementing the state-of-the art knowledge and technology of the
individual excellence clusters concentrated within the individual WGs are needed to develop new
strategies for diagnosis and monitoring of exposure related diseases. Throughout this project,
research initiatives will be supported that can constitute a paradigm for an interdisciplinary
enrichment. Setting standards allowing understanding the professional knowledge/perceptions from
individual partner disciplines is a necessary prerequisite for developing common diagnostic settings
or common guidelines. The narrative perspective with a storyline implementing the best of
specialized professional “ecospheres” will contribute to the development of new concepts to better
understand of health-environment interactions and improve the NCD diagnosis and monitoring.
Because of the long latency periods in the onset of a disease, it is often difficult to identify exposures
as leading causes in the etiology of a disease. The understanding of exposure-disease relationships
are often complicated by factors such as: physicochemical processes affecting airborne exposures,
internal dose and the relationship of this dose to the preclinical effect or possible illness. Without
reliable information some populations may be labelled as exposed, whereas others show health
effects without clear indications of exposure. Fortunately, technological advances in biomedicine and
analytical chemistry now make it possible to obtain more precise information on the internal dose for
a better quantitative estimate of the anticipated health risks. The knowledge of DiMoPEx members
will be used to enhance capacity building and will be implemented in research and training of in the
STSMs, and training schools. The members will learn from each other how to systematically assess
exposure risks within own research projects, how those exposures should be measured, and
evaluated with modern techniques and how to interpret the results in the light of the clinical data.
The experience in developing diagnostic guidelines will allow a better access to existing initiatives
and networks enhancing the progress of the initiative. The findings will be implemented in future
preventive personalized medicine strategies across Europe, allowing a better diagnosis and
monitoring through a better knowledge and intersectoral contacts. The collaboration with the WHOEurope and Collegium Ramazzini is planned. This systematic approach is new and will have a
pioneer character. Collaborative strategies will be developed across the working groups. With this
strategy, pathogenically relevant interrelationships between environmental exposures (i.e.
particulate matter, endocrine disruptors) and chronic diseases will be made known and effective
preventive measures strategies developed.
1.3.3. Innovation in tackling the challenge
There is no doubt that the etiologies of the NCDs include a combination of genetic, environmental
and life style factors, the environmental aspect is however, just coming to light. The challenge of
environment-health contribution to the initiation and progression of NCDs needs more attention and
will be implemented within the DiMoPEx Action simultaneously in research, teaching and training
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activities. To fasten this goal several approaches will be undertaken: a) First of all an interdisciplinary
approach for new study designs, collecting data, analysis and evaluation of data sets will be initiated.
b) Another approach will be to search, recognize, identify and define new innovative research areas
combining interdisciplinary approaches and initiate new common actions c) The partner will learn
how to apply methods involving biomarker panels in their ongoing research projects. d) Further
approaches are to identify newly emerging hazards (through new globalized production sharing
activities, new consumer products or activities) and to develop monitoring methods identifying the
hazardous substances (WG 2/3/5). e) A major goal of environmental and occupational epidemiology
is to establish quantitative relationships between the exposures to toxic hazards and the associated
prevalence and morbidity of diseases (WG 3/4/6). The common partner ambitions are to build
models of causation - at least at the level of factors. To note, the project partners are extremely
aware of the limitations of the existing data and the danger of over-interpretation. This aim will
overarch many of the conducted projects. f) The development of exposure matrixes and the clinical
diagnosis guidelines will follow. g) To explore the pathophysiological background of the exposureinduced diseases will build another pillar of the joint research projects.
The overarching idea of the DiMoPEx project is to teach, learn and train how to include evidencebased exposure assessment (in research and clinic), using modern methods such as ambient
monitoring and human biomonitoring methods, attached with various biomarkers of effect and
susceptibility alongside with the clinical diagnostic methods and biomarker-based evaluation of the
life style factors (WG1-WG6). This must result in the development of cooperative projects (WG7)
which cannot be covered as a whole by the individual disciplines (i.e. epidemiology or the traditional
environmental medicine only). Strategies to be implemented:
1. The interpretation biomarkers and their predictive value must involve interdisciplinary cooperation
among environmental scientists, occupational hygienists, toxicologists and experts in bioinformatics.
We do this fully aware of the perils of selection within a range of plausible models. One exciting
aspect of this collection of research groups is the benefit of close collaboration including a feedback
loop between data collection and analysis. This means that on one side, the data collection can be
directed to try to define parameters, but it also means that modelling will be adjusted in the light of
the biochemical insight. We propose to provide good data resources and a bioanalytical
methodology that matches with data analysis and modelling. There are two goals. Firstly, there is
the obvious aim of identifying the most significant factors which can be addressed by conventional
epidemiological approaches. Secondly, one would like to provide predictive models. Here the
approach will be more open-ended. It can range from deterministic methods to empirical (datadriven) approaches. Within the consortium, we have experience with different approaches,
sometimes as software developers and sometimes as users. On one side, one must be competent
with classic statistical methods. On the other hand, there is merit in methods such as data-mining.
Given the number of possible contributions to outcomes, one is dealing with potentially high
dimensional data and the less quantitative methods such as decision trees and various dimensional
reduction methods can be invaluable in guiding interpretation. We are ready to build models ranging
from quantitative mixed models, to less quantitative decision tree or support vector machine-based
classifications.
2. Effective validation of a risk prediction, critical to risk analysis, will be included in DiMoPEx
activities. An example: a relevant risk analysis for carcinogens would include three types of
information: The first is the body burden of mutagenic metabolites; the second is the level of
chemically-induced DNA-adducts; and the third is the increased level of biomarker of DNA-damage.
With these data a dose-response relationship can be established. These biomarkers will provide us
with the necessary information for human health risk assessment. In order to address the important
question of whether the detected low level of a biomarker reflects a true health hazard, several tests
should be combined with clinical occupational medicine anamnesis data and, if possible, with the
evaluation of individual susceptibility (acquired and genetic: WG5).
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3. Human biomarker studies in environmental health are required tools to study the relationship
between health and environment. They should ultimately contribute to a better understanding of
environmentally induced adverse health effects and to appropriate preventive actions. To ensure the
protection of the rights and dignity of study participants a complex legal and ethical framework is
applied, consisting of several international directives, conventions, and guidelines, whether or not
translated in domestic laws. An increasing demand for secondary use of data and samples poses
additional challenges in finding a right balance between the individual rights of the study participants
on the one hand and the common interest of, and potential benefit for the community at large on the
other. These important ethical aspects with sometimes competing needs at individual and societal
level will become a part of the DiMoPEx training and mandatory for DiMoPEx partners.
4. It is clear that besides a scientific task, researchers working in the field of exposure-related
diseases also have an important societal responsibility (in a tension between public health interests
and diverse lobbying groups supporting the industry, insurance interests or other stakeholder
groups). Each partner is required to share his knowledge on health hazards and information with
society to prevent or ameliorate adverse consequences of harmful agents. This important aspect of
biomonitoring studies, not learned during regular curricula, will be a part of the teaching activities
within the DiMoPEx project. Evidence based, independent risk communication, will become a part
of the ethical education (WG4).
The role of risk assessment in the fields of occupational and environmental health and consumer
safety is to establish an acceptable threshold of exposure (dose-response assessment) to evaluate
existing exposures for compliance. The challenge of scientific risk communication may involve
difficult interactions among the affected citizens. The correct context of utilization and translation of
these findings into risk management strategies is needed for adequate communication of this
information to the communities. The responsible parties are governmental officials or scientists
involved in environmental protection and public health response. Ethical aspects of risk assessment,
risk communication and conflict of interests will be included in the DiMoPEx training units.

1.4.

Added value of networking

1.4.1. In relation to the Challenge
DiMoPEx will not be seen as another study level but rather as a new fruitful network for independent
academic research and training. Networking activities are needed to achieve a high degree of
dissemination of the project results. This goal will be achieved by initiating new and strengthening
existing interdisciplinary cooperations between the basic and applied scientists and clinicians.
International scientific collaboration is required to address research questions regarding etiology of
exposure-related diseases, or dealing with the impact of environmental exposure on disease burden.
Access to broad-ranging networks delivers an ideal platform for collaboration and partnerships.
DiMoPEx will reinforce existing resources and capability to a next level by the following major
measures:
a. Creation of an interdisciplinary network of faculty, researches, practitioners and students:
collaboration between disciplines will be established to address new risks resulting from (existing
and emerging) new exposure hazards and changes in life style, impacting the NCD burden.
b. Creation of multidisciplinary expertise. A major goal is to be able to perform a complete health risk
assessment with equal standards across Europe. Interdisciplinary tools such as environmental
monitoring, human biomonitoring, and use of genotoxicity and susceptibility markers will contribute
to evidence-based diagnosis. The multidisciplinary nature of such monitoring studies requires broad
expertise in medicine, toxicology, environmental and occupational health, and genetic epidemiology.
Participants will become familiar with the methodology and interpretation of the data from analytical
chemistry, diagnostic tests, exposure history, pre-existing health effects, and the merits of patient
counselling regarding e.g. lifestyle factors.
c. Implementation of information, teaching, tutoring systems connecting the partner. The aim is to
enhance collaborations between different European partner institutions with a track record in
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exposure-related environmental diseases to improve, enhance and harmonize the academic
teaching programmes on NCDs within Europe, bringing transparency in terms of training outcomes.
d. By planning and disseminating joint research actions, the partner will contribute to the
development of innovative methods on exposure assessment and diagnostic approaches.
1.4.2. In relation to existing efforts at European and/or international level
Though, the studies on health outcomes in relation to exposures in the living and working
environment, related to life style and individual susceptibility, are a part of ongoing research at the
international level, there is still lack of awareness to what extend many disciplines can contribute to
a better understanding of the health-environment interactions, resulting in many missed
opportunities.
There is still a challenge to identify determinants of prevalence and morbidity of NCD disease. The
analysis of existing efforts at international level shows that environmental exposure and health
impact analysis should be based on measurements of internal dose levels following exposure, taking
into account toxicological exposure science, individual susceptibility and modifying factors such as
life style factors. Many recent long-term studies take insufficient notice of existing knowledge
regarding exposure misclassification in their study design. The environmental determinants of health
comprising a large part of the NCD etiology are also not taken into account, large scale funding
initiatives, based on genetic factors only (i.e. just initiated US gov. science initiative, still aiming to
”identify genetic factors as precursor and early signs of the chronic disease risks and to unlock risk
factors”).
On the other hand, the DiMoPEx program will approach the subject of exposure-related diseases
from a different scientific perspective. Some of the pillars are: a) Core competences of the network
partners: the initiating partner will provide research skills covering the necessary sub disciplines
required to fulfill the challenge. Cooperation, networking, implementing already ongoing and planed
interdisciplinary research projects, will lead to achievement of the overall project aims. b) Published
data pinpoint, that there is a recognized need for biomarkers reflecting early preclinical stage of NCdiseases (so-called biomarkers of effect) to permit monitoring in vulnerable groups. Such studies will
be initiated. c) The interdisciplinary team of young European researchers will have the opportunity
to use the analyses within the framework of the DiMoPEx project to generate risk assessment and
prevention models to improve health and safety in Europe for the general public, and more
specifically for workers, and for consumers).

2.

IMPACT

2.1.

Expected Impact

2.1.1. Short-term and long-term scientific, technological, and/or socioeconomic impacts
Socio economic impact: The intrinsic mission of DiMoPEx is to benefit society by enhancing the
wellbeing of the European society and its expected contribution to a decrease in morbidity and
mortality from exposure-related NCDs. The predominant goal of the DiMoPEx project is to help
scientists, physicians and health officials to prevent and reduce health impairments associated with
various exposure scenarios and train highly skilled researches to the European labour market. Even,
if we are not sure of the overall health impact, we may be in the position to make statements about
whether the situation is improving or becoming worse and stimulate innovation in public policy and
EU businesses creating healthier environments and enhance understanding of ethical aspects of
risk communication. DiMoPEx will catalyse and stimulate interaction of scientists with policy-makers
on exposure related diseases of concern to society.
This Cost action anticipates initiating health research with important benefits for public health and
the healthcare system of the European community. Scientific impact will be achieved by creating
new knowledge, validating the existing biomonitoring strategies, providing new biomarkers of
exposure and validating new biomarkers of effect. We expect to improve diagnostic strategies by
providing indicators for early pre-clinical lesions, enhanced cytogenetic potential and individual
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susceptibility. Research projects, initiated and further developed will enhance our knowledge on the
etiology of NCDs to better understand the health-environment and environment-gene interactions.
The partners expect that side projects will be initiated to develop new markers for preclinical lesions
and that collaborative long-term projects will implement state of the art exposure assessment
strategies. Risk communication schemes will be developed to inform the exposed subjects and
vulnerable groups and the general public as to how the results from biomonitoring studies can be
interpreted. Based on the collected data and available toxicological/epidemiological evidence,
models will be developed for the assessment of hazardous exposures and their potential health
consequences. Bridging this biomonitoring approach with the clinical efforts will grant a more solid
basis for both early recognition and diagnosis strategies, but also for advancement of preventive
strategies in Europe.

2.2.

Measures to Maximise Impact

2.2.1. Plan for involving the most relevant stakeholders
Networking activities are needed to achieve a high degree of dissemination of the project results,
also among stakeholders initially not involved in the project. DiMoPEx aims to create a solid basis
for cumulative best research, teaching and training practices, risk analysis and educational
management. In addition, such networking activities are essential to develop a structured training
system accounting for the needs and demands of stakeholders. Networking activities are needed to
achieve a high degree of dissemination of the project results, also among stakeholders initially not
involved in the project. The rules, standards and protocols are very diverse and originating in part
from various levels of organization, i.e. from international, EU, national or regional. Therefore, the
most successful efforts from individual partners will be adopted for a common quality evaluation
programs.
The project has two different sets of end-users/stakeholders: first and foremost are interdisciplinary
researchers (incl. the early career investigators) with an interest in exposure-related diseases
(across the science and medical departments with focus on public health), but also individual
participating institutes, universities and funding agencies, which also are suppliers and receivers of
information. At the upper end the project will be designed to meet the information needs of all
scientists focusing on exposure-related health problems (environmental medicine, epidemiology,
toxicology, etc.) either through benefiting by increased research progress or monitoring/ diagnostic
methods and the patients at the end. The middle group of stakeholders are other scientists and
clinicians from the departments involved in preparation of individual research and training. The third
group of stakeholders is the relevant European state and governmental agencies and the
departments of health with policy makers. All these stakeholders need continuous input from basic,
independent research providing information on possible new health hazards, emerging NCDs, new
diagnostic and monitoring methods, new pathophysiological knowledge, new epidemiological data
and independent advice for initiation of new research projects and to initiate new preventive
measures (or the applied research). Preferably, there should be benefits originating from both levels.
In the lower end it has to provide benefits to European higher education, qualification of the next
generation of researches and the benefits for improved public health and patient wellbeing at the
end. The input from stakeholders will be channelled through all Working groups developing models
for the information flow in accordance with the diverse: 1) research and training concepts 2) modes
of analyzing, managing and sharing of information 3) responsibilities and rules of the involved parties
(stakeholders, authorities etc.). The participation of stakeholders will be ensured through the MC
board, WG network, Workshops, training schools and Conferences in which (beside the project
partners also) other stakeholders (i.e. early career investigators from the Cost partner countries) will
participate. The overarching objective of the networking activities is to place the DiMoPEx within a
sustainable institutional framework and thus to ensure its applicability in relation to national, regional
and Cost countries stakeholders and their respective needs.
2.2.2. Dissemination and/or Exploitation Plan
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DiMoPEx will exploit integrated multi-level strategies for capacity building. The capacity building
framework will propagate a set of activities that will ensure the sustainability of activities, outputs and
outcomes, i.e. the action will initiate a bottom up activity to create a mutual commitment and shared
expectation for capacity building among partner. This will include the workforce level of capacity
building activities improving the performance of staff, (especially for the early career investigators)
to specific competences in diagnosis and monitoring of NCDs. This will include skills in the state-ofthe-art exposure assessment methods, epidemiology and surveillance, evaluation, monitoring and
research with up-to-date methods, technical training and mentoring. Die DiMoPEx will develop the
ability to adapt and continue to develop the capacities over time by initiating strategic collaborations
and further partnerships. The project will develop information technology and technical partnerships
based on jointly developed operating procedures and technical guidelines. DiMoPEx will resume the
governance and stewardship in developing technical and clinical tools and guidelines. DiMoPEx will
provide the infrastructure for strategic partnerships with other EU programs and the international
organisations (i.e. the partners who initiated this project proposal already have sustainable
partnerships with Collegium Ramazzini and the WHO).
DiMoPEx will provide a locus of interdisciplinary networking; to accomplish this DiMoPEx will
organize workshops and training schools aiming to: a) develop, refine and share research methods
and to make best use of these methods in preventing exposure related Noncommunicable disease
morbidity and mortality in Europe b) to build human capacity to be of particular benefit to early career
investigators. Training will articulated in multiple layers of intervention:
•Local (training through individual research projects and short-term-scientific-missions, STSM)
•Institutional (seminar programmes, specific and general courses, etc.)
•Network-wide activities (annual network symposia, organization of workshops/training schools and
visits to partner laboratories for scientific collaborations and courses).
Delivery of results will be fostered by the research conferences and STSMs for medium term
institutional and laboratory visits by researches in order to: a) allow swapping of theoretical and
experimental capabilities between participating centres b) short visits to allow assessment and
interpretation and discussion of research results on a face-to-face basis. c) to develop further the
research fields promoting the collaboration between the scientists.
Planned workshops:
•Exploratory workshop for joint projects on health risks through global transport/storage
•Practical workshop on new techniques in exposure science
•Genotoxicity biomarkers used in monitoring exposed human populations
Planned international research conferences.
•International Conference on Exposure Related Diseases (2018). The conference will offer a
platform to discuss and summarize the project outcomes and to identify new future perspectives
Planed training schools (international summer/ winter schools), see table below
STSM: DiMoPEx will provide a platform for basic research and the clinical cooperation, the WGs will
be encouraged to identify specific indicators to that demonstrate improved capacity and performance
in the diagnostic area, in order to communicate progress in building a sustainable COST-countriesled response to NCD burden. DiMoPEx will provide illustrative examples of diagnostic indicators and
will track the progress in implementing and monitoring capacity building approaches. These findings
will be articulated in series of outputs and publications and will provide a basis for future preventive
guidelines and standard-operating-procedures. One important STSM aspect is the validated
exposure assessment under application of modern methods. In order to implement successful
preventive measures, not only modern standardized laboratory methods are needed, but also
verified on-site measurement-strategies. This needs (for ambient monitoring), validated ambulant or
hand-held direct reading devices. There are many SME companies providing dedicated field
equipment, some willing to adopt and improve their methods and knowledge (like i.e. Airsence
Analytics, www.airsence.com). The Action will however jointly decide which methods/devices will be
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applied for a given question /substance to reach the most effective analytical methods and preventive
strategies based on own longstanding experience.
Planned training schools
The science of Exposure Assessment: Ambient- and Biomonitoring
Chemical incidents may have an immediate impact, i.e. naturally occurring environmental
disasters, disasters from human activity, exposure from the contaminated environment (air, water),
contaminated food, cosmetics. Although there are many ways to quantify the airborne load of
dangerous substances, the measurements of toxins in the air only indicate a potential risk from
exposure by inhalation and simply serve to document them. In contrast, biomonitoring affords the
rational possibility of measuring the polluting dose in an organism, providing a relevant estimate
of the contamination regardless of the route of exposure. This real internal load represents the
total dose of the chemical absorbed by the body via all routes, whether through inhalation, the
skin, or the intestines. The training schools will focus on modern methods of exposure assessment
(Ambient- and Biomonitoring).
The geo-data: a link between the epidemiology and exposure assessment
Most poisonings have restricted geographic position and the adverse health outcomes in a given
population can be related to geo position. Some serious chemical incidents have an immediate
impact and can be immediately geographically localized, however at the lower level continuously
release of products can result in the accumulation in the environment and or in humans. Such
problems are becoming increasingly common resulting in overt symptoms only decades after
exposure started.
Environmental hazards in the human body: Monitoring, toxico kinetics (ADME), exposure to
carcinogenic substances, clinical lesions, individual susceptibility
The hazardous nature of a chemical can be expressed as an X-Y plot, with the clinical symptoms
grouped according to their severity on the Y-axis and exposure assessment (mostly environmental
monitoring data) on the X-axis. In the past, exposure assessment was accomplished through
environmental monitoring and risk assessment and combining these data with toxicological
information from animal studies. It is important not only to identify routes and pathways of
exposure, but also to determine that exposure and absorption have occurred.
Risk assessment, risk communication with ethical aspects on data collection, risk analysis and
communication
Effective validation of a risk prediction is critical to risk analysis; for example, ambient monitoring
may recognize a carcinogenic pollutant, but a more relevant risk analysis would include three
types of information: the body burden of mutagenic metabolites; the level of chemical-induced
DNA adducts; and the increased level of DNA-damage effect markers before a possible doseresponse relationship can be established. To address the important question of whether the
detected low level of a chemical marker is a health hazard, several tests should be combined with
clinical occupational medicine anamnesis data and, if possible, with the evaluation of personal
susceptibility (acquired and genetic). The training schools will focus on ethical aspects of risk
communication and dealing with human material and data.

2.3.

Potential for Innovation versus Risk Level

2.3.1. Potential for scientific, technological and/or socioeconomic innovation
breakthroughs
The network combines a number of groups at the front of the fields of exposure assessment and
exposure related NCD diseases. The combined knowledge of the groups participating in the Action,
as well as international experts in the field collaborating with COST Action will definitely promote
research in Europe in this highly interdisciplinary field. DiMoPEx will work closely together with the
EU agencies, the WHO and national initiatives to develop common guidelines and to maximise the
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outputs. DiMoPEx will bring a long standing experience and expertise in the field allowing the most
effective interdisciplinary cooperation, quick implementation of the data and support to less
experienced institutions.

3.

IMPLEMENTATION

3.1.

Description of the Work Plan

Description of Working Groups
To explain the role of environmental factors in the etiology of NCDs it is useful to consider that real
life exposures are most often not just single exposure factors or pure chemicals. In reality exposure
occurs as a complex mixture of environmental exposures arising from our living and working
environment and additional outdoor activity patterns, including commuting and leisure activities. This
leads to multiple exposures to complex mixtures from environmental media (air, water, soil),
including added exposure from diet and consumer products, e.g. in marketed product formulations
and/or with impurities but also from process emissions such as from solid fuels used for househeating or food preparation. Much of the daily exposure depends on scenarios that may range from
use of consumer products by non-trained individuals at home to use of industrial products by
professionals on the workplace and from intended use to certain deviations from this foreseen usepattern resulting in health responses on short-term (incidents with acute clinical signs) and/or longterm (with a latency during which responses may remain subclinical). The physicochemical
properties of the ingredients of a product may change over its use e.g. by use conditions (e.g.
methods of dispersion like spraying, by chemical reactions or spontaneous or thermal degradation).
7 WGs, structured to achieve the major goal of the capacity building and networking, are planned
(note: since the WG activities are overlapping the description may be found in another section. Also
note: all groups contribute to training and teaching activities).
WG.1 Exposure Assessment
Exposure assessment is a main task for diagnosis, monitoring and prevention of exposure related
disease. Often the exposure assessment task is overseen, and it is often the weakest part in
epidemiological studies. Biomarkers and modelling of exposure with Geographical Information
Systems (GIS) are key tools for monitoring exposure in the general environment, with a rapid
development over the last years, but still systematically used in rather few European countries. WG
1 will increase the exchange of experience of these techniques between the involved research
groups, offer exchange in training in the techniques. There is a decline in conventional air sampling
at the workplaces, which is only partly compensated for by other approaches, while at the same time
exposure conditions are increasingly diversified even within the same sector and new complex
exposures (green jobs, nanotechnology, biofuels) are introduced at a high pace. New technologies
permit new approaches to closing this knowledge-doing gap through exposure assessment which is
less demanding with regard to expert resources, including exposure modelling, biomonitoring,
passive sampling, new sensors, and self-administered sampling by the workers. WG 1 will compile
information on different approaches to asses specific occupational exposures of key importance for
exposure-related diseases, suggest step-by-step approaches to inform practice and strengthen
research capacity, and train the COST-participants in new techniques. WP1 will compile a list of
possible biomarkers of exposure including sampling media and sampling time to be used for
environmental and occupational exposure assessment, available information on „normal“ levels
including geographical, ethnic, and other differences. WP1 will compile a list of possible exposure
modelling methods for environmental and occupational exposure and the basic information needed
for good performance. WP1 will jointly develop an agenda for development of different approaches
how to validate the exposure assessment methods. WP1 will identify important key gaps with regard
to exposure assessment for externally caused diseases (performance, availability, usability,
feasibility).
WG.2 Toxicology, Management and Risk Assessment of Chemicals
3.1.1.
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Characterization of the potency of a real life exposure requires the toxicity data from chemical
components but also relevant case-reports of intoxications, field and laboratory reconstruction of
exposure scenarios. For risk management the risks to human health should be carefully weighed.
Use of some product may be safe for professional use at a workplace but unsafe for use in a
domestic setting. Use scenarios must be analysed for setting priorities.1. Hazard identification and
hazard assessment for real life exposures to environmental factors, including the use of marketed
product formulations.2 Characterization of health risks for internal dose, derived from realistic
exposure scenarios together with other WGs, WG2 will develop generic methods to collect field data
from large numbers of exposed individuals using self-assessment strategies to characterize multiple
chemical exposures. On-line questionnaire will be complemented with self-assessment strategies
for hazard identification (with WG3). New strategies for crowd research will be developed such as
the use of indoor air sampling to chemically characterize complex exposures in the domestic
environment. GPS tracking systems will be used to analyse activity patterns for identification of
exposure factors in space and time. Internal exposures will be characterized by exhaled air analysis
looking at hundreds of chemicals. If possible quantitative methods and chemical marker approaches
will be added for exposure characterization of complex mixtures (with WG.1). WG2 will develop
generic approaches for data mining of toxicity information on environmental factors. Such strategies
will be developed for different data sources such as human data, experimental human-volunteer
studies, population-based studies (in collaboration with WG.3), animal data, in vitro data and in silico
test data complemented with a sensitivity and uncertainty analysis (in collaboration with WG.5). WG
will develop generic approaches based on a clear prioritization of measures to mitigate the human
health risk of factors that contribute to the prevalence of morbidity of NCD. a) to eliminate or
substitute products (introduce alternative chemicals); b) to segregate exposed individuals from the
emission source. c) to optimize the intended use practice to achieve a higher level of safety. d) To
achieve a higher level of protection.
WG.3 Environmental and Occupational Epidemiology
Additionally to cooperative activities with other WGs, WG 3 will provide a sustainable research and
training programme in the field of Environmental & Occupational Epidemiology for the Early Career
Investigators. In collaboration with other WGs, WG 3 will provide opportunities for participation in
environmental & occupational epidemiological research, more specifically in the development of
novel exposure response relationships, in the area of exposure-related diseases. WG3 will also
provide basic training in the epidemiology of exposure-related diseases. For computer skills training
the focus will be on epidemiological modelling including spatio-temporal, exposure-response and
interaction modelling.
WG.4 Ethical, Social and Legal Aspects of Risk Communication
The main objective of WG4 is to provide a sustainable training programme on ethical, social and
legal and related communication aspects for researchers in the domain of exposure health
relationships. WG4 will support the ECIs by providing training and training material on ethical, social
and legal aspects of exposure health relationships and related communication in the domain of
environmental and occupational health and by supporting ECI
WG4 will contribute to the training and teaching activities related to the ethical, social, legal aspects
and to communication to study subjects in the domain of exposure health relationships in
environmental and occupational health; to develop common guidelines and roadmaps to aid
researchers in the field to deal with the ethical, social and legal aspects of their research; to update
knowledge of different and possibly diverging ethical, social and legal consequences of research in
different legal and institutional contexts to update knowledge of different and possibly diverging
ethical, social and legal consequences and communication aspects related to the use of the different
classes of human biomarkers addressed in the DiMoPEx network.
WG.5. Genotoxicity and Susceptibility
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Genotoxicity biomarkers are widely used in monitoring environmentally/occupationally exposed
human populations (i.e. showing increase of DNA and chromosomal damage in patients with cancer,
neurodegenerative syndromes, cardiovascular diseases, diabetes).
Epigenetic alterations were primarily linked to development and cancer, but external stimuli can
influence the epigenetic asset. Importantly, epigenetic alterations and in particular DNA methylation,
are regarded as early events of cell transformation including hypomethylation and hypermethylation.
Different factors contribute to the overall variability, including assay variation, physiological and
physical state of the subjects. The development of a robust and reproducible automated scoring
system is leading to improvements in the sensitivity and accuracy of the determination by
overcoming many of the problems caused by subjective evaluation. A number of confounding need
to be identified: 1. to investigate the role of genetic and epigenetic markers in early detection of
NCDs; 2. to define the meaning of baseline and induced genotoxicity at the individual level; 4. to
develop a battery of biomarkers, including genetic and epigenetic markers to be applied in in the
perspective of prevention strategies for environmental and professional exposure and as prescreening in individuals with increased risk for specific diseases.
WG. 6 Burden of Noncommunicable diseases and clinical diagnosis.
Since NCDs not only cause premature deaths and increased morbidity, but also have a significant
economic impact, the cost-effective and evidence-based interventions and tools to prevent and
control various non-communicable diseases must include: 1.reduction of causative exposures/risk
factors. 2. early detection and management of respective disorders. 3. surveillance of endangered
populations to monitor trends in risk factors and diseases.
Such interventions are feasible; they necessitate a paradigm shift, i.e. from considering each singular
exposure to addressing collectively disease clusters in an integrated manner (“exposome”), also
from a separated clinical to a public health approach guided by the principles of universal access
and social justice, and from action expected from the health sector alone to a broad-based,
coordinated and intersectional whole society access and social justice, and from action expected
from the health sector alone to a broad-based, coordinated and intersectional whole society. An
integrated approach targeting all major common risk factors is clearly the most cost-effective way to
prevent and control the common non-communicable diseases with the aim of reducing premature
mortality and morbidity of chronic non-communicable diseases, but also the need to integrate
primary, secondary, and tertiary prevention, health promotion and related programs across sectors
and different disciplines. In order to enhance interdisciplinary cooperation a clinical network on
exposure-related diseases will cooperate with DiMoPEx partners to 1. develop common diagnostic
scheme guidelines to aid physicians and public health workers to make use of the best evidence. 2.
to integrate non-communicable diseases intervention initiatives in the health system based on
primary health care.
WG.7 Dissemination and Implementation of New Knowledge
Outreach activities: Action website, communication platform, press release, exhibitions. To
disseminate knowledge in joint guidelines, publications, books, teaching material, protocols and case
reports. 2. to strengthen the transmission and exploitation of knowledge. 3. to coordinate schools
and courses. 4. to communicate and network outside the partner consortium. 5. to exploit
complementary research areas and introduce them to the board. 6. to organize public events that
bring the project and the participating researches closer to the society, showing the impact of the
exposure science data on the health systems and hopefully also daily wellbeing.

3.1.2. GANTT Diagram
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Expected Milestones: 1. Consensus on a generic hazard identification and assessment strategy for
real life exposures to environmental risk factors (24 months); 2. Consensus on a generic procedure
for data-mining (36 months); 3 Consensus on a generic procedure to mitigate health risks from the
use of hazardous chemicals (48 months)
3.1.3. Risk and Contingency Plans
The major risks and potential threats are listed in the table below.
Risk: Change in key personnel; Contingency plan: Early development of a 4-year work plan and
continuous monitoring of changes needed to it. This allows new staff to be informed and integrated
quickly into the project.
Risk: Delay in reporting by project partners; Contingency plan: Early development of a strategy to
require preliminary reporting 30 (or more) days prior to final deadline. A separate consortium
agreement will be developed by the Coordinator, describing in detail responsibilities and
repercussions of not performing according to the agreed-upon division of responsibilities
Risk: Difficulties in data gathering within the common projects; Contingency plan: Continuous
monitoring of progress will allow to identify early any problems in data gathering. Difficulties in
data gathering can arise from lack of cooperation from relevant stakeholders or from problems
with measurement devices. This risk is reduced by both establishing a committed network and by
training on measurement procedures early in the project.
Risk: Financial or management crises in one of the partner organizations; Contingency plan:
Strong central coordination with assistance of work-package leaders, good internal
communication and distribution of tasks among partner organizations should contain the risk of
WGs becoming diverted from their focus or timetable. Most partners have participated in several
EU projects Most members of the consortium are public bodies that would allow for rapid crises
containment/management and access to human resources.
Risk: Lack of cooperation of relevant authorities; Contingency plan: This risk is reduced by the fact
that members of the consortium have long-standing cooperation relationships with relevant local
authorities and a core group of these authorities has already expressed its strong willingness to
collaborate with the project.
Risk: Major health emergencies affecting large populations; Contingency plan: Early development
of an emergency plan by the MC .. Online communication and – if needed – online secured datatransfer will allow uninterrupted communications even if face-to-face meetings become
impossible.
Risk: Recruitment problems; Contingency plan: Early development of the cooperation between
the partners. The monitoring and mentoring programs will allow an early intervention.
Risk: Scientific misconducts and COI issues; Contingency plan. Early development of clear
mitigation procedures
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3.2.

Management structures and procedures

The DiMoPEx Action will have a well-defined management structure with the following components:
Management Committee (MC); Steering Committee (SC): Action Chair, Vice Chair, Working Group
leaders. The Action Chair is ultimately responsible for ensuring that the project meets all its
objectives, timely and within budget. The Action Chair will be supported by the Vice-Chair, the
administrative manager and the WG leaders. A detailed work plan will be approved. The DiMoPEx
Action will therefore ensure that sufficient time is given to ideas to be exchanged between the Action
Chair and the WG leaders. The appointed SC of MC is the forum to exchange views between WG
leaders the Action Chair and Vice-Chair regarding the progress of the Action. The MC is the decision
making body for the case any contingencies threatening the progress and successful completion of
the Action areas. The MC will meet face-to-face periodically for: 1.Preparing, agreeing and managing
the detailed work and budget plan; 2.Preparing, agreeing (with WG leaders) and continuously
monitoring of a 4 year Action strategy and work plan per grant period (GP); 3. Ensuring that each
WG is working timely, and that all deliverables are completed; 4. Receiving periodic reports from the
WG Leaders 5. Monitoring project progress and additionally in the case of any major contingency;
6. Ensuring that close communications are maintained between MC members and particularly
between WG Leaders; 7. Organizing project meetings and conferences/Supervising the budget.
In addition, the MC will be responsible for ensuring the scientific quality of all aspects of the Action
and will fulfil the following tasks: Supervising the work of each WGs to ensure that the results are of
the highest scientific standards and that the deliverables meet the scientific requirements.
If necessary: addressing possible problems in conducting the research projects or scientific
misconduct that could arise during project insemination (an existing protocol will be discussed and
adopted to deal with possible misconduct and conflict-of-interests procedures)
Gender aspects: DiMoPEx activities plan will include mainly early career investigators in the
workshops and STSMs aiming to build capacity within the next generation and foster the
development of future long term projects. The Action will respect the gender balance.
3.3 Network as a whole
DiMoPEx will focus on building capacity through support for cross-border interdisciplinary research,
and training involving participants from COST countries. Also International Partner Countries will
join. DiMoPEx utilizes a process of application of interdisciplinary research and findings from the
areas of environmental/occupational medicine and public health, through exposure science and
technology, toxicology, epidemiology, to the areas exploring the clinical manifestation of exposurerelated diseases and molecular, biochemical, genetic and epigenetic mechanisms underlying
exposure related non-communicable diseases and health disorders.
Planned working groups (WG) should be seen as a cluster of experts in the specific field, building a
fruitful network; WGs will, therefore, communicate with each other from the beginning on contributing
to the interexchange of early career investigators (ECIs) and joint use of research capacities. COST
Action is built upon contribution of several ECIs from different COST countries.
The Working Groups will provide to the scientists and practitioners with the specialized knowledge
required for their selected research area (focusing specially on the early career investigators).
Qualifying early career investigators within the project will initiate an expanded growth of well-trained
scientific/medical workforce, meeting the needs of the complex exposure assessment strategies.
Enhancing such qualification, the project will support the development of a new European appraisal
of problems related to exposure misclassification and will highlight the resources in the field of
exposure assessment.
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