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2 Executive Summary  

2.1 Summary of the main report 

This report describes the technical/scientific, dissemination and management activities completed 

from the beginning of the CROME-LIFE project in July 2013 until its end in December 2016.  

The report is organized in several chapters each one addressing a specific part of the project 

activities. The introduction provides a general overview of the project background, the main 

objectives, the environmental problem targeted, the methodological scientific framework developed 

and applied as well as the main results and environmental benefits expected. 

The administrative part describes the management system. Roles and people involved in the 

realization of the project are presented both for the coordinating beneficiary and the associated 

beneficiaries. The respective roles of the various structures involved in the project management are 

also reported. 

The technical part is composed of four main chapters as follows: 

The first chapter describes in detail the project actions and tasks. For each one, the main activities 

undertaken are reported, by whom they were carried out as well as the main achievements with 

reference to the deadlines planned, indicators of progress fulfilled and problems encountered. 

The second chapter deals with dissemination targets and sub-actions, products for project 

advertising and divulgation of results. 

The third chapter includes an evaluation of problems and implementation that could have been 

considered according to the methodology applied; it goes through the results achieved and it 

comments on the main effective activities of the dissemination programme. 

The fourth chapter discusses the long-term benefits the project could produce to environmental, 

health and social aspects including replicability and transferability of the project methodologies and 

outcomes.  

The last part of the report comments on the management of project expenditures and the accounting 

system employed with regard to reporting, as well as the table of costs incurred per cost category. 

The final assessment of the project management team is that the project completed successfully its 

technical work and in accordance to the approved proposal in both qualitative and quantitative 

terms. All objectives that were set per technical action and activity were successfully achieved 

while the technical/scientific deliverables are of high quality. The foreseen dissemination activities 

were completed successfully while the evaluation of the performance indicators achieved shows 

that all dissemination activities were effectively implemented and the achieved numbers in all 

indicators are well beyond the set targets. 

The project actions had a number of significant impacts in the different countries where it was 

implemented ranging from the policy to scientific ones. Among them the most important included a 

Joint Ministerial Decree (KYA 3272, 23/12/2013) under the title “Short-term action plans to 

address air pollution by particulate matter” that was based on the outcomes of CROME-LIFE and 

adopted by the Greek Government to face the extremely high PM air pollution incidents in Athens, 

Thessaloniki, Patra, Volos, Ioannina and other medium-size cities in Greece and the establishment 

of an large EU-wide HBM program (HBM4EU) scaling up the CROME-LIFE project activities.  

In addition, based on CROME-LIFE results the Catalan government created a Commission 

represented by fifteen people from the scientific community, public environmental agencies and 

industry to address the study of the impact on human health due to the emissions of organochlorine 
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compounds coming from the remediation of the dumps of a chlor-alkali plant in Flix (Spain). 

Furthermore, on the basis of CROME-LIFE results the General Direction of the Public Health and 

Consumption launched a program addressing the physicians of the Balearic Islands with 

recommendations of what fish to consume. A new sampling campaign for POP biomonitoring in 

teenagers having 17-18 years belonging to the Menorca cohort and new sampling of fish were 

approved by General Direction of Public Health and Consumption, from the Department of Health, 

Family and Social welfare of the Autonomous Government of the Balearic Islands. The net result of 

these actions was the significant reinforcement of the monitoring capacity at the local/regional level 

and consequently the improved control of chemical contamination of fish entering the food chain in 

the area. 

The project consortium was highly committed to discuss and disseminate methods, tools and results 

derived with a broad range of stakeholders through the participation and organizations of a large 

number of dissemination events. Overall 27 scientific papers were published and other 3 have been 

submitted at the time of the submission of this report; the project team members participated to 

more than 50 International/National conferences, scientific workshops and seminars; more than 15 

Radio and TV interview were released by CROME-LIFE team members and almost 50 meetings 

with local/ national stakeholders were held during the project duration.  

2.2 Project objectives 

The main objective of CROME-LIFE is to demonstrate a technically feasible integrated 

methodology for interpreting human biomonitoring (HBM) data to allow a quantitative assessment 

of the impact on human health due to acute/chronic exposure to chemicals acting as 

neurodevelopmental and neurological toxicants and/or human carcinogens such as toxic metals and 

organic substances (PCBs and PBDEs, organochlorine and organobromine compounds). 

The health endpoints investigated are cancer (for organic carcinogens such as PCBs) and 

neurotoxicity (for metals and organic compounds). 

The methodology applied couples environmental monitoring data with HBM and epidemiological 

observations using physiologically-based toxicokinetic (PBTK) and toxicodynamic (PBTD) 

models. The latter allowed us to mechanistically associate the observed concentrations of 

contaminants in environmental media (air, water and soil) with HBM data already existing within 

the consortium and collected through targeted field campaigns. Via reverse modelling human 

exposure to the chemical substances has been reconstructed. These estimates were then used as 

indices of population exposure and of the environmental health burden due to the anthropogenic 

pollution in the project demonstration sites. Overall, the CROME-LIFE approach showed the 

feasibility of environment-wide association studies (EWAS) by interoperably linking 

environmental, biomonitoring and health status data. In this way, causal associations between the 

observed health outcomes and the measured/estimated markers of exposure can be derived by 

means of advanced statistical models and causal diagrams. The scientific results link environmental 

burden to public health burden and improve environmental governance towards alleviating the 

environmental burden of disease in the most cost-effective manner. 

The CROME-LIFE method and toolkit have been applied and successfully integrated into the 

decision-making process of the competent authorities in the five demonstration sites (Greece, 

Slovenia, Croatia, Italy and Spain) tackling different levels of environmental exposure, age 

windows, and socio-economic and genetic variability.  

In order to meet the above objectives CROME-LIFE encompassed six technical Actions (from B1 

to B6), two Actions to monitor the impact of the project activities (C1 and C2), one Action dealing 

with dissemination (D1) and one Action with project management (E1). 
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2.3 Key deliverables 

Action B.1 aimed at developing the CROME-LIFE methodological framework for guiding the 

project implementation in the subsequent Actions. Key deliverables of Action B.1 include the 

“Report on the state of the art on integrated exposure and health assessment for exposure to 

carcinogens and neurodevelopmental disorders substances and recommendations for further 

development” (Deliverable B.1.1) and “Methodology report outlining the ways to link 

environmental, human biomonitoring and health status data to derive Environment-Wide 

Association Studies (EWAS) and integrated health impact assessment” (Deliverable B.1.2). 

Deliverable B1.1 was delivered on September 30, 2013 by AUTH, CSIC, ISS and JSI and it is 

provided as Annex 1 of this final report.  

Deliverable B1.2 was delivered on February 1, 2014 by AUTH, CSIC, ISS and JSI and it is 

provided as Annex 2 of this final report. 

Action B.2 entailed the development of a relational Geo-Database (Geo-Db) to store all the 

collected data needed to carry out EWAS in the five demonstrations areas. The CROME-LIFE Geo-

DB includes environmental variables, epidemiological data, HBM data, population density and 

supporting data such as life style dietary pattern, land-use/land cover, road network and orography. 

All the data were tested for quality and applicability according to the principles laid down in the 

Quality Assessment / Quality Control (QA/QC) protocol and finally geo-referenced so as to allow 

spatial associations between different data set. Key deliverables of this Action include Deliverable 

B.2.1 “Total quality management (quality control/quality assurance) protocol” and deliverable 

B2.2 “Relational database populated with georeferenced data of relevance to the project”. 

Deliverable B2.1 was delivered on schedule (30/06/2014) by JSI and AUTH and it is enclosed to 

this final report as Annex 3. Deliverable B.2.2 was delivered on schedule (30/06/2014) by AUTH, 

CSIC, ISS and JSI and it is enclosed to this final report as Annex 4. 

The main activities of Action B.3 were the design and execution of targeted measurement 

campaigns in order to collect HBM and environment data to cover the identified data gaps in the 

project demonstration areas. Specific objectives of these campaigns were to document the extent, 

the distribution, and the determinants of exposure to environmental pollutants, to document spatial 

and temporal differences in population exposure and to evaluate the respective body burden (as 

measured in urine and/or blood) as measured in local volunteers. The Action includes three key 

deliverables: B.3.1 ”Concept document on HBM and environmental campaign design”, B.3.2 

“Communication plan of the human biomonitoring campaign results” and B.3.3 “Technical report 

summarizing the findings of the environmental measurement and HBM campaigns”. Deliverables 

B3.1 and B3.2 were finalized on schedule (30/09/2014) by AUTH, CSIC, ISS and JSI and are 

enclosed to this final report respectively as Annex 5 and Annex 6. Deliverable B.3.3 was completed 

in December 2016 by AUTH, CSIC, ISS and JSI and it is enclosed to this report as Annex 7. 

Action B.4 addressed external and internal exposure assessment. It aimed at developing and 

applying methodologies and tools to estimate the population exposure associated to the 

environmental burden and to the biomarker levels identified. Key deliverables include Deliverable 

B4.1 “Technical report on exposure (external and internal) modeling framework applied to the 

demonstrations sites” and Deliverable B.4.2”Technical report detailing reverse dosimetry 

methodology for exposure reconstruction”. Deliverable B.4.1 was completed on 31/01/2016 by 

AUTH and it is enclosed to this report as Annex 8. Deliverable B.4.2 was delivered on 31/03/2016 

by AUTH, CSIC, ISS and JSI and it is included in this report as Annex 9.  

Action B.5 represented the scientific core of the project. It aimed at integrating exposure data and 

modelling output with HBM data through the application of a lifetime generic Physiologically-

Based Toxicokinetic (PBTK) model incorporating mixtures interaction in order to perform 

Environment-Wide Association Studies (EWAS). Key deliverables include Deliverable B.5.1 
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“Technical report detailing population exposure patterns reconstruction derived applying 

backward approach (reverse modelling)” and Deliverable B.5.2 “Technical report on quantitative 

health impact assessment (cancer and neurodevelopmental disorders)”. Deliverable B.5.1 was 

delivered on 31/01/2016 by AUTH, CSIC, ISS and JSI and it is included in this report as Annex 10. 

Deliverable B.5.2 by AUTH, CSIC, ISS and JSI has been completed on 31/12/2016 and it is 

included in this report as Annex 11.  

Action B.6 aimed at developing guidelines for the reproducibility and generalized application of the 

methodology proposed. The guidelines encompasses recommendations for the format, collection, 

processing of data, statistical analysis and for the collection of additional environment and health 

data where appropriate as well recommendations for policy answer on the European, national and 

regional level. The key deliverable is Deliverable B.6.1 “A national report in English and in the 

four national official languages including recommendations for policy makers” which has been 

completed by ISS, AUTH, CSIC and JSI and delivered on 31/12/2016 and included in this report as 

Annex 12.  

Monitoring the impact of project actions encompassed two Actions which run throughout the 

project duration: Action C.1 – “Monitoring of the impact of the project actions” and Action C.2 – 

“Monitoring of the socio-economic impact of the project actions on local economy and population”.  

Action C.1 dealt with the evaluation of the effectiveness of the proposed approach and of the 

actions concretely implemented in the different applications areas focussing on the impacts the 

project was expected to cause during its development and implementation. Key deliverable for this 

action is Deliverable C.1 “Report on the main sources of exposure for the population and 

vulnerable groups and identification of effective countermeasures to limit the impact on human 

health in each demonstration area”. Deliverable C.1 was delivered on 31/12/2016 by AUTH, CSIC, 

ISS and JSI and it is included in this report as Annex 13 

Action C.2 aimed at quantifying the main socio-economic impacts of the project activities on the 

local economy and population. This entails the estimation of the overall socio-economic benefit 

including job creation, economic growth from supplementary income sources and economic 

benefits from medical care cost avoidance due to the public health improvement expected as project 

result. Results obtained are included in the Deliverable C.2 “Report on the socio-economic impact 

of the project actions on the local economy and population” which was completed on 31/12/2016 

by AUTH, CSIC, ISS and JSI and it is included in this report as Annex 14. 

Dissemination activities played a central role in CROME-LIFE to ensure that the project activities 

and its results were widely known so as to encourage the widespread adoption and use of the project 

findings. In this light Action D.1 included a wide range of dissemination channels addressing 

several groups of stakeholders ranging from the local community to competent authorities and from 

environmental NGOs, students of environmental sciences to the interested parties from the private 

sector (industries, SMEs). The dissemination channels encompassed the project website, project 

meetings and user workshops, publications in high impact factor journals, presentations in 

international conferences and related print material (e.g. leaflets, notice board).  

Key deliverables included Deliverable D.1.1 “Leaflets in Greek” and Deliverable D.1.4 “Leaflets in 

Slovenian, Spanish, Italian and English” included as Annex 15 of this final report. Deliverable 

D.1.2 (i.e. “Opening event and associated scientific workshop”) included as Annex 16. Deliverable 

D.1.3 ”Project Web-portal” (http://www.crome-life.eu), launched in September 2013 both in 

English and in Greek language and continuously updated throughout the project duration with the 

latest news and deliverables. A short technical report illustrating the CROME-LIFE web site 

structure is reported as Annex 17.  

Further key deliverables include three interregional scientific workshops respectively in Ljubljana 

http://www.crome-life.eu/
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(Slovenia), Rome (Italy) and Barcelona (Spain). The interregional scientific workshop in Ljubljana 

was held on November 25, 2016. The relevant deliverable D.1.5 “Report on the second 

Interregional Workshop in Ljubljana” is enclosed to this report as Annex 18. The interregional 

scientific workshop in Rome was held on April 21, 2106 and the relevant deliverable D.1.6 “Report 

on the second Interregional Workshop in Rome” is enclosed to this report as Annex 19. The 

interregional scientific workshop in Barcelona was organized as a special session of the 8
th

 

International Conference on Children's Health and the Environment (INCHES) which was held 

from 14 to 16 September 2016 in Barcelona. The relevant deliverable D.1.7 “Report on the third 

Interregional Workshop in Barcelona” is enclosed to this report as Annex 20.  

The CROME-LIFE closing event (open to the public) was held in Athens on December 19 and 20, 

2016. The relevant deliverable D.1.8 “Closing event” is enclosed to this report as Annex 21.  

Others key deliverables are the database portal allowing direct consultation of the project datasets 

by the principal investigators/coordinators of the scientific network established (Annex 22), 

scientific publications on peer-reviewed journals and participation to major international/regional 

scientific conferences, project leaflets in five different languages and the periodic newsletters 

describing the project objectives, the main tasks, and its expected results  

Full details on the dissemination activities are provided in section 5.2 of this report.  

Key deliverables of Action E – Project management include the Partnership Agreement (deliverable 

E1.1), deliverable E.1.2 “Guidance document on green procurement according with the EC Green 

Procurement Principles” submitted together with the inception report and added as Annex 23 to this 

final report, the inception, midterm and this final report, the first and second financial report and the 

audit report. 

3 Introduction 

3.1 Description of background, problem and objectives 

The main environmental problem targeted by CROME-LIFE is the assessment of the impact on 

human health due to exposure to chemical agents originating either from environmental 

contamination or from consumer products through multiple routes, namely inhalation, ingestion and 

dermal contact in five distinct areas of southern Europe (Greece, Slovenia, Italy, Spain and Croatia). 

The pollutants studied include metals such as mercury and lead which has been linked to 

neurotoxicity effects such as developmental retardation and birth defects. In addition, metalloids 

such as arsenic may be responsible for increased incidence of testicular, lung and breast cancer, skin 

lesions as well as a decline in the quality of sperm and advent of type II diabetes. Organic 

substances such as PCBs and persistent organic pollutants (POPs) such as PBDEs, have been 

associated with neurodevelopmental disorders in the form of physical, cognitive, sensory and 

speech impairment, including in particular learning disabilities and intellectual retardation and 

diabetes. Organochlorine and organobromine pesticides have been linked to a wide range of serious 

and often fatal conditions: cancer, leukaemia, miscarriages, genetic damage, decreased fertility, 

liver damage, thyroid disorders, diabetes, neuropathy, still births, decreased sperm counts, asthma, 

and other auto-immune disorders. 

Exposure assessment and human biomonitoring (HBM) are widely considered as powerful tools to 

quantitatively link pollution with its associated effects on a personal level. However, what is 

currently missing is a full quantitative understanding of the linkage between biomonitoring data and 

actual exposure and environmental pollution data, as well as with epidemiological data of sufficient 

statistical power to derive robust exposure-response relations. The methodological framework 

proposed by CROME-LIFE makes use of an operational integrated approach for linking 
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biomonitoring data with environmental and epidemiological observations in five different countries 

in southern Europe (Greece, Italy, Slovenia, Spain and Croatia) in order to refine the assessment of 

health impacts attributable to environmental stressors/contaminants of man-made nature. The 

proposed methodological solution starts by estimating exposure using human biological monitoring 

data followed by working both forwards to disease linking internal doses in target tissues with 

health impacts through advanced statistical methods and backwards (using reverse dosimetry) to 

environmental exposures.  

3.2 Expected longer term results 

The main expected impacts are the improvement of the scientific basis for the identification of 

cause-effect relations between different environmental stressors, biomonitoring data and observed 

adverse health outcome taking into account exposure and health effect modification due to intrinsic 

(such as genetic susceptibility) and extrinsic (such as diet and socio-economic status) factors. 

Benefits include new integrated methods and tools for assessing the environment and health 

linkage, improvement of scientific-based knowledge in the identification of cause-effect relations 

between different environmental stressors, biomonitoring data and observed adverse health 

outcome. By doing so, environment and health impacts of policy measures addressing the 

environmental dimension can be evaluated reliably at the local/regional level resulting in the 

identification of priorities for policy makers as well as in taking more targeted public health 

protection measures and a better use of the currently sparse financial resources. The results are 

expected to allow the scientific community and regulators to move towards improved 

environmental health risk management in the EU.  

Policy measures and regulatory strategies in the field of environmental health have to be based on 

knowledge of the extent of the health-relevant environmental exposures, the associations between 

environmental stressors and health effects, and the health status of the population. Generating these 

data within a European exposome initiative CROME-LIFE goes hand in hand with existing 

policies. 

CROME-LIFE is expected to contribute to the Strategy 1 of WHO’s Global Plan of Action for 

Children’s Health and the Environment (2010 - 2015) as it facilitates the collection and analysis of 

data on environment-related disease and disability among children. The project is also supporting 

the European Environment and Health Action Plan (EHAP) by integrating HBM and other 

approaches to evidence-based environmental health policies improving exposure assessment at the 

individual and population levels. Moreover, CROME-LIFE facilitates quantifying the economic 

impacts of environmental risk factors by providing harmonized environmental and health data and 

improving burden of disease estimates. CROME-LIFE will also support the further improvement of 

exposure assessment for regulatory risk assessment by providing the basis for more realistic 

exposure quantification. In this context, it would be expected to provide explicit support to the 

implementation of REACH, by showing the way in which HBM data can be interoperably linked to 

environmental monitoring and health effect data. 

A further expected long term result is that CROME-LIFE will strengthen the EU sustainable 

development strategy by contributing to the scientific basis for its cost-effective implementation. 

The European Commission has formulated as a long-term goal of the Strategy for Sustainable 

Development to ensure by 2020 that “chemicals are only produced and used in ways that do not 

pose significant threats to human health and the environment” (the so-called “generation goal“). 

CROME-LIFE contributes to sustainable development by reducing uncertainty and providing 

higher granularity in environmental health risk assessment. Thus, regulators and risk assessors will 

have an increased knowledge base and improved tools to develop, implement and evaluate cost-

effective environmental health policies. This will not only eventually lead to improvements in 
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public health in the EU, but by reducing uncertainty, policies will be less “conservative”, more 

targeted, precise and consequently more cost-effective. 

4 Administrative part  

4.1 Description of the management system 

In order to achieve its final objective, the project execution was split in the following phases:  

1. Definition of the methodological framework (Action B.1: July 2013-December 2013) 

2. Design and execution of HBM and environmental field campaigns in Greece, Italy, Slovenia 

and Spain to cover the data gaps identified after the collection of already existing datasets 

(Action B.2 -B.3: September 2013 – June 2015) 

3. Assessment of external exposure associated to the environmental burden and estimation of 

the impact on human health due to acute/chronic exposure to selected chemicals through the 

application of EWAS methodology (Actions B.4-B.5: June 2014 – December 2016) 

4. Development of guidelines for the reproducibility and generalized application of the 

methodology proposed including recommendations for policy answer at European National 

and Regional levels (Action B.6: December 2015 – December 2016). 

In addition to the above technical phases the project encompasses four Actions running throughout 

the project duration. They include activities related to monitoring of project actions, dissemination 

and project management. 

The project team included the following Institutions: 

Aristotle University of Thessaloniki (AUTH) is the Coordinating Beneficiary of the CROME-

LIFE project. The research work of the Environmental Engineering laboratory (EnvE-Lab) of the 

Chemical Engineering department focuses on: Advanced technologies of environmental pollution 

monitoring and pollution management; Industrial ecology – design of industrial systems aiming to 

reduce ecological footprint; Environment and health – development of integrated systems for the 

assessment of environmental pollution to public health.  

The consortium is composed by the following Associated Beneficiaries: 

Agencia Estatal Consejo Superior de Investigaciones Cientificas (CSIC). The Research Group 

on Pollutants in the Environment and Humans of the Department of Environmental Chemistry of 

the Institute of Environmental Assessment and Water Research (CSIC) is devoted to the study of 

persistent organic pollutants at trace levels in environmental samples including air, water, soils, 

sediments and organisms, and in human fluids including venous and cord blood, breast milk, urine, 

hair and meconium. These studies encompass organochlorine and organobromine compounds, 

metals including mercury, polycyclic aromatic hydrocarbons and others.  

Istituto Superiore di Sanità (ISS) is the leading technical and scientific public body of the Italian 

National Health Service. Its activities include research, control, training and consultation in the 

interest of public health protection. ISS is involved in collaboration with other institutions 

responsible for public health, including the Ministry of Health, the regional health authorities, local 

health agencies and hospitals. It serves as a major source of information relating to public health 

and biomedicine in Italy and plans, implements and evaluates training activities to address the needs 

of the National Health Service. 

Jožef Stefan Institute (JSI) is a research organization for pure and applied research in the natural 

sciences and technology. The Environmental Sciences has three main areas of work: the 

development and application of analytical methods for determining trace elements and their 

physical and chemical forms (speciation, natural and man-made radionuclides, and persistent 

organic contaminants in environmental and biological samples). The Department of Environmental 
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Sciences is actively involved in numerous environment and health research project at national and 

international level.  

Project organisation  

The management structure of the project includes as main management bodies: the Project 

Manager, the Steering Committee, the Action Leaders, the Tasks Leaders, the Financial Manager 

and the Project Advisory Board. The CROME-LIFE management organigramme is reported in 

Figure 1. 

 

Figure 1: Management organigramme of CROME-LIFE 

The Project was managed by Prof. Dimosthenis Sarigiannis (AUTH). His main responsibilities 

were to coordinate the overall scientific and ethical aspects of the project, provide scientific 

leadership and chair the Steering Committee (SC). The Steering Committee is the ultimate decision 

body and consists of one representative from each partner. The SC main responsibilities were: i) to 

manage conflict resolution; ii) to monitor the progress and the quality of the project outputs; iii) to 

evaluate action progress and compliance with performance indicators; iv) to validate the 

methodological choice of the project and v) to valorise the results emerging from the foreseen 

activities.  

Project progress was monitored continuously Action by Action. Each Action had a single Action 

Leader (AL) and each Task was charged to one Task Leader (TL) as detailed in Annex 24 

“Management structure”. 

Action Leaders and Task leaders main responsibilities are detailed in the Partnership Agreement 

The Financial Manager of the project coordinated financial reporting and management in agreement 

with the principles of good financial management and EC rules. The Scientific Advisory Board was 

composed by external international experts who cover different aspects of the scientific fields 

addressed by the project. Its main duties are detailed in the Partnership Agreement as well as in the 

project technical annex.  

Eight technical project meetings have been organized during the project life: the Kick-Off meeting 

on September 23, 2013 in Thessaloniki, the second progress meeting held in Paris on October 22, 

2013, the third one held in Rome on February 6, 2014, the fourth one in Thessaloniki on November 

7, 2014, the fifth one in Thessaloniki on March 31, 2015 after the project midterm review meeting. 

The other three internal project meetings were held as side events of the CROME-LIFE 

Interregional Workshops respectively in Rome on April 21, 2016, in Barcelona on September 16, 

2016 and in Ljubljana on November 24, 2016.  
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In addition, other three short technical meetings have been held respectively in Munich on 

December 16 2013, in Thessaloniki on March 20, 2014 and in Edinburgh on September 18, 2014 all 

as side meetings of the Health and Environment-Wide Associations via Large Population Surveys 

(HEALS) EU-FP7 project to which CROME-LIFE was invited. Moreover, two full-day web-

meetings attended by all the project partners were organized on September 3, 2014 and on April 7, 

2016. 

Description of changes due to amendments to the Grant Agreement. 

The Partnership agreement was submitted to the Commission together with the Inception report on 

March 2014. No major changes due to amendments to the Grant Agreement have been requested to 

the European Commission. However, the following minor changes were retained necessary to 

properly implement the work programme: 

ISS requested a budget change to increase to € 20.367,00 the amount of € 17.000,00 originally 

allocated for data purchasing in action B2 (purchase of exposure data of the Northern Adriatic II 

prospective mother-child cohort from the Friuli Venezia Giulia Region and collection of follow-up 

data in a subset of this same cohort) to investigate the association between prenatal Hg exposure 

from maternal fish consumption and child neurodevelopment. 

AUTH moved 30,000 € from External Assistance to Personnel and 15,000 € from Consumables to 

Equipment. The first move was done because the external expert who was supposed to support the 

joint analysis of environmental and human biomonitoring data was hired as research staff to AUTH; 

the budget transfer was necessary to support this change. The second move was done to support the 

on-time delivery of the environmental measurement campaign data in Thessaloniki and it became 

necessary after an unforeseen accident that damaged the instrumentation AUTH was planning to 

use originally in order to perform these measurements. The new instrument is much more sensitive 

(respecting technological progress) and versatile, allowing thus better completion of the study in 

question.  

As we decided to carry out a cross-Mediterranean case study in addition to the four national case 

studies described in the proposal technical annex, the CROME-LIFE consortium contacted 

“OIKON Ltd. - Institute for Applied Ecology”, a research-oriented SME based in Croatia with 

recognized scientific and technical competencies in environmental and health association studies. 

OIKON, which coordinated among others the EU PHIME project in Croatia, was contacted to 

sound out the possibility to access HBM data collected in Croatia in the frame of the CROME-LIFE 

common case study. The OIKON scientific director Dr. Z. Spiric has recognized the importance of 

the proposed research within CROME-LIFE and agreed to provide a portion of their samples/results 

of research carried out during the implementation of the EU FP6 PHIME project in Croatia to put in 

use for the benefit of the CROME-LIFE common case study at zero cost. More specifically, 

OIKON will secure the access to study participant, implementation of recruitment and 

neuropsychological testing and cooperation in interpretation, dissemination and exploitation of 

study results at no additional cost to the CROME-LIFE project.  

The letter of agreement between the CROME-LIFE consortium represented by Aristotle University 

of Thessaloniki, Greece, and OIKON – Institute for Applied Ecology, Croatia is enclosed to as 

Annex 25. 

4.2 Evaluation of the management system 

No management problems have been encountered and communication among the partners ran 

smoothly throughout the project duration. All the programmed coordination meetings were held 

between the partners in order to discuss, assess and implement decisions, which have ensured the 

proper technical progress of the project. Regarding the management of administrative activities of 
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the project, including the elaboration of the required technical and financial reports (e.g. Inception 

Report and the Mid-term report), these were carried out in time and without significant problems.  

Since the beginning of the project, the project Coordinator has sent progress reports to the 

Monitoring Team on a monthly basis to summarize the activities executed as well as the major 

dissemination events occurred. No delay in the transmission of the progress reports was observed. 

All progress reports delivered to the Monitoring Team covering the period from the beginning of 

the project to its end are reported as Annex 26 of this report. 

 

5 Technical part  

5.1 Technical progress, per task  

Action B.1: Development of methodological framework 

Foreseen start date: 01/07/2013 - Foreseen end date: 31/12/2013 

Actual start date: 01/07/2013 - Actual end date: 31/01/2014 

Status: completed 

The aims of this Action were to review the state of the art on integrated exposure and health 

assessment studies regarding acute/chronic exposure to neurotoxic and carcinogenic substances and 

to develop the methodological framework for linking environmental monitoring, human 

biomonitoring and health monitoring data in order to derive causal associations between 

environmental contaminants and human health. 

The 1
st
 Deliverable of Action B.1 was delivered on time (30/09/2013) by AUTH, CSIC, ISS and JSI 

and it is annexed to this report as Annex 1.  

The 2
nd

 deliverable of Action B.1 was delivered on February 1, 2014 by AUTH, CSIC, ISS and JSI. 

The relevant deliverable is annexed to this final report as Annex 2.  

TASK 1.1: Review of knowledge on the state of the art and on methodology  

Foreseen start date: 01/07/2013 - Foreseen end date: 30/09/2013  

Actual start date: 01/07/2013 - Actual end date: 30/09/2013 

Status: completed  

On September 30, 2013 AUTH submitted the deliverable B1.1 “Report on the state of the art on 

integrated exposure and health assessment for exposure to carcinogens and neurodevelopmental 

disorders substances and recommendations for further development”. 

For the completion of this report AUTH worked in collaboration with CSIC, ISS and JSI reviewing 

about 1,000 papers and technical reports. 

The report started by giving an overview of the current state of science regarding the methodologies 

for quantifying (a) the health effects of human exposure to environmental chemicals by multiple 

routes and (b) the effects of chemical mixtures capturing all the current advances in these research 

areas. Furthermore, it evaluated the relevant work done in European projects as case studies and 

draws useful lessons towards the development of a comprehensive methodology linking 

environmental monitoring, human biomonitoring and health monitoring data. The report continues 

by providing a concise overview of the salient issues pertaining to biomarkers of exposure, effect, 

and susceptibility, encompassing recent advances using systems biology approaches and –omics 

technologies in order to demonstrate how information on early biological events can be of practical 

use in risk assessment. Thus, a connectivity paradigm is forged, in order to provide a conceptual 

advancement in the method and practice of health risk and impact assessment by making integral 

use of biological and mechanistic information. The outcomes of this report were then used to 
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develop the methodological framework to derive environment-wide associations between 

environmental contaminants and human health. 

TASK 1.2: Development of methodological framework 

Foreseen start date: 01/09/2013 - Foreseen end date: 31/12/2013  

Actual start date: 01/09/2013 - Actual end date: 31/01/2014 

Status: completed  

On February 1, 2014 AUTH submitted the deliverable B1.2 “Methodology report outlining the 

ways to link environmental, human biomonitoring and health status data to derive EWAS and 

integrated health impact assessment”. The deliverable is the result of a close collaboration among 

the project partners aimed at defining the CROME-LIFE integrated methodological approach to be 

applied in the case studies addressed by the project. The CROME-LIFE approach innovates the 

current exposure assessment paradigm by promoting an integrated methodology, which starts by 

estimating exposure using human biological monitoring data and works both forward (to disease) 

and backwards (to environmental exposures) (Figure 2).  

 

Figure 2: CROME-LIFE connectivity approach  

The methodology detailed in the deliverable provides the blueprint for its application in the 

demonstration sites of the project. The report includes the protocols for the implementation of the 

CROME-LIFE common case study on mercury exposure and health effects in the Mediterranean. 

This case study was not originally foreseen in the technical project proposal and it will be based on 

the follow up of the PHIME birth cohort. Deliverable B1.2 includes details on the planning stage, 

sampling protocols, sample collection, analysis, questionnaires and Wechsler neurodevelopmental 

testing. In addition, the proposed methodological scheme and the protocol details for the national 

case studies are illustrated together with the identification of the main data gaps to date. 

Action B.1 

 

2013 2014 

 

Project Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Task 1.1 Proposed                   
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 Actual                   

Task 1.2  Proposed                   

 Actual                   

Deliverables 

 

Proposed   X   X             

 Actual   O 

 

   O            

Milestones Proposed  X  X               

 Actual  O 

 

 O               

 

Action B.2: Data collection and management 

Foreseen start date: 01/09/2013 - Foreseen end date: 30/06/2014  

Actual start date: 01/09/2013 - Actual end date: 30/06/2014 

Status: completed 

 

The aim of this Action was to collect, review and store all necessary already existing datasets for 

applying the CROME-LIFE methodology in the five demonstration areas of the project.  

TASK 2.1: Data collection  

Foreseen start date: 01/09/2013 - Foreseen end date: 31/03/2014  

Actual start date: 01/09/2013 - Actual end date: 31/03/2014 – updated: 31/12/2016 

Status: completed  

We collected data from the five demonstration areas (i.e. Greece, Italy, Spain, Slovenia and Croatia) 

on environmental variables, population, HBM and exposure determinants. Data from the PHIME 

cohort with regard to Slovenia and Croatia and from the PROBE cohort in Italy were also collected. 

More in detail, Slovenian PHIME cohort (n=617) data, including biomonitoring data (trace element 

measurements) in several biological matrices (i.e. serum, plasma, hair, cord blood, milk), in mother-

child pairs, questionnaire data with detailed food frequency consumption, neuro-testing scores 

(Bayley Scales of Infant Development), and lifestyle were collected. The human biomonitoring 

dataset includes concentrations of trace elements (total Hg, MeHg, Mn, Cu, Zn, As, Se, Pb, Ca, 

Fe(III), Mg) measured in several biological matrices (i.e. hair, blood, cord blood, milk, serum, 

plasma) in mother-child pairs relevant to the period 2007-2008. 

Existing biomonitoring data from the Croatian PHIME cohort were collected. The data set includes 

concentrations of trace elements (total Hg, MeHg, Ca, Mg, Fe(III), Se, Zn, Cu, As, Cd, Pb) 

measured in several biological matrices (i.e. hair, blood, cord blood, serum, plasma milk, urine) in 

mother-child pairs (n=234) in the period 2007-2008. In addition, moss biomonitoring data (n=161) 

of the four most dominant moss species (H. cupressiforme, P. schreberi, B. rutabulum, and H. 

sericeum) were also collected. The dataset includes concentrations of trace elements (Ag, Al, As, 

Ba, Ca, Cd, Cr, Cu, Fe, Hg, K, Li, Mg, Mn, Na, Ni, P, Pb, Sr, V, Zn) relevant to the summer and 

autumn 2010. 

Existing human biomonitoring data from the Italian PROBE cohort relevant to about 450 human 

blood samples from adolescents aged 13–15 years in Latium Region in the period 2008-2010 were 

collected. The data set includes concentrations of nineteen trace metals in blood (As, Cd, Co, Cr, 

Hg, Ir, Mn, Mo, Ni, Pb, Pd, Pt, Rh, Sb, Sn, Tl, U, V, W) as well as supporting data included in the 

questionnaires such as sex, piercings, junk jewellery, second hand smoke, dietary habits, dental 

fillings and braces, date of the sample taking and address of each participants in anonymized way 

and data derived from clinical records (complete blood count, blood pressure, etc.). Moreover, 

available environmental data on air quality as measured by the monitoring stations of the Regional 

Environmental Protection Agency (ARPA Lazio) were collected. Data includes air concentration 
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levels of Particulate Matter (PM), NO2, CO, O3 and benzene in outdoor air as well as concentration 

of As in drinking water relevant to the areas of Rome and Viterbo. 

In the Menorca island in Spain data on organochlorine and organobromine compounds in newborns 

(cord blood serum; n = 405), venous serum of the same infants at 4 years of age (n = 285) and 

mercury in hair of the same infants at 4 years of age (n = 302) were collected from the INMA 

project. Additionally, data on organochlorine compounds from venous serum from a pilot study 

based on the same children (n = 42) at 14 years were collected. In Valencia, data on organochlorine 

and organobromine compounds in newborns (cord blood serum; 499) and venous serum of their 

mothers (n = 541) were collected. This data also includes information on the location of the homes, 

socio-economic status of the parents, personal data of the mother and dietary habits. 

Furthermore, food items representing the potential main sources of hydrophobic compounds, e.g. 

organohalogen compound and mercury, such as fish, seafood, milk products and meat were 

collected in several sites of Menorca and Valencia. The sampling covered the geographic diversity 

of the areas in which the cohorts were established. 

In Greece concentration data of particulate matter (PM1, PM2.5 and PM10) measured in up to 15 

monitoring stations of Thessaloniki were collected. The dataset is relevant to the concentration 

levels of three periods namely: i) from 5/10/2012 to 20/12/2012; ii) from 5/1/2013 to 15/4/2013 and 

iii) from 6/12/2013 to 18/3/2014. Analysis of environmental samples for polycyclic aromatic 

hydrocarbons (PAHs), mannosan, galactosan and levoglucosan was carried out.  

Furthermore, environmental concentration levels of hexavalent chromium in groundwater were 

collected from previous studies with regard to the area of Oinofyta municipality within the wider 

area of Asopos basin.  

Data collected from previous projects has been analysed according with the CROME-LIFE 

methodology and complemented with data collected in the frame of targeted fields campaigns 

carried out in Action B.3. When using the collected data to complete the health impact assessment 

process several key data gaps were further identified. Thus, during the last quarter of the project 

additional ancillary datasets were purchased to complete the health impact assessment process 

(described in Annex 11, D5.2) in several of the Greek case studies, as well as for carrying out the 

landfills and child neurodevelopment study. These included: 

a)  acquisition of data on landfill sites across Europe (for intercomparison purposes) (from D-

Waste, one of the top waste information providers worldwide). This data was very important 

for identifying the distance of the exposed individuals from the nearest landfill site. 

b)  data on carcinogens such as dioxins, furans, PFCs and PCBs in human biospecimens 

collected from the Aspropyrgos plastics recycling plant fire event (the laboratory analysis 

and the ensuing data were obtained by NCSR Demokritos, the national reference laboratory 

for dioxins and furans analysis in Greece in order to ensure the high level of accuracy and 

quality given the low levels of these contaminants in human biospecimens from the local 

population). This data was necessary for verifying the blood levels of PDCCs/PCDFs 

estimated by the biokinetic model and for supporting the overall cancer risk methodology. 

c)  dietary and morbidity data (cancer-related) in Greece from the Hellenic Health Foundation 

and in particular continental Greece to set the background rate against which to evaluate the 

exposures and estimate carcinogenicity impacts upon the local population in the Greek case 

studies (Thessaloniki, Asopos, Aspropyrgos).  

d)  Population and residence data at very high spatial resolution (per building block) in the 

metropolitan area of Thessaloniki that were needed to capture spatial and diurnal differences 

in exposure patterns linked with biomass burning and atmospheric pollution. They were 
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acquired by Karteco, a specialised environmental services and GIS company in Thessaloniki 

with high quality spatially referenced data and support services. 

In all cases where additional high quality data were needed to complete the health impact 

assessment studies the public procurement rules and procedures were followed to the letter to 

ensure that the best available datasets would be used for this data-sensitive part of the work. 

TASK 2.2: Quality Assessment / Quality Control (QA/QC) 

Foreseen start date: 01/12/2013 - Foreseen end date: 30/06/2014  

Actual start date: 01/12/2013 - Actual end date: 30/06/2014 

Status: completed  

Deliverable B2.1 “Total quality management (quality control/quality assurance) protocol” has been 

finalized according to the planned deadline (30 June 2014). JSI completed the section on the quality 

control/quality assurance on the analytical part of the protocol used in CROME-LIFE after AUTH 

finalized the section on total quality management. Deliverable B.2.1 is attached to this report as 

Annex 3.  

The report lays down the principles of the Quality Assessment / Quality Control (QA/QC) protocol 

with regard to both the management of the project and to the implementation of the study protocols 

and comparability of analytical results.  

TASK 2.3: Data storage and management  

Foreseen start date: 01/12/2013 - Foreseen end date: 30/06/2014  

Actual start date: 01/12/2013 - Actual end date: 30/06/2014 

Status: completed  

As far as possible the pre-existing data available to the partner from previous cohort studies and 

collected in Task 2.1 were geo-located either based on the residence addresses of the studies 

participants (for human biomonitoring) or on the location of the measurements (for environmental 

data). After Quality Assessment/Quality Control data has been imported and stored in the CROME-

LIFE Geo-Db developed in a 

GIS system. In Figure 3 is 

shown the spatial representation 

of the concentration levels of 

chromium in blood samples in 

Latium as example of the data 

stored in the CROME-LIFE 

Geo-Db.  

AUTH complemented the data 

collected with auxiliary data 

(e.g. administrative boundaries 

at different NUTS levels, land 

cover/land use, road network, 

population density data, 

orography etc.) collected in the 

five Mediterranean countries 

involved in the project and 

stored them in the CROME-

LIFE Geo-database. 

In the CROME-LIFE Geo-

Database all data structures are Figure 3: Example of spatial representation of the concentration 

levels of chromium in blood samples in Latium (Italy) 
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relational, i.e. the data tables are linked to each other by means of univocal identifiers of records 

(IDs). In this way, each record can be easily accessed and shared by different tables. In addition, 

data were geo-referenced, by specifying the geographic coordinates of each single observation, both 

for point-form and for polygonal spatial information, and as such they will be ready for analysis 

using GIS to support the Environment-Wide Association Studies needed to unravel the causal 

associations between environmental exposures and disease.  

Deliverable B.2.2 “Relational database populated with georeferenced data of relevance to the 

project” was delivered on schedule (30/06/2014) by AUTH, CSIC, ISS and JSI and was enclosed to 

this report as Annex 4. The database was further updated in the end of the project to include 

additional data that were collected to support the assessment of the public health impact of the 

environmental stresses that had been identified during the first phase of the project.  

Action B.2 

 

2013 2014 

 

Project Month 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 

Task 2.1 Proposed                   

 Actual                   

Task 2.2  Proposed                   

 Actual                   

Task 2.3 Proposed                   

 Actual                   

Deliverables 

 

Proposed            X X       

 Actual            O O       

0Milestones Proposed         X X          

 Actual         O O          

 

Action B.3: Targeted measurement campaigns to fill the data gaps 

Foreseen start date: 01/06/2014 - Foreseen end date: 30/06/2015  

Actual start date: 01/12/2013 – Revised actual end date: 31/12/2016 

Status: completed  

 

The overall aim of this Action was to carry out targeted environmental and HBM campaigns in the 

demonstration areas aimed at the collection of the necessary data to fill the data gaps identified in 

Action B.2. Although this action was planned to start on Month 12 the CROME-LIFE partners 

agreed to modify the time-plan moving the beginning of the campaign design from month 12 to 

month 6 to make sure that the study protocols of the additional biomonitoring campaigns could be 

proposed in time to the respective Ethics committees. 

Action B.3 has been successfully completed with an overall delay estimated at ca. 18 months. The 

delay in the execution of field campaigns led to an overall delay of the Action, which was due to a 

combination of: 

 delays in recruitment of study subjects especially for the HBM part of the field campaigns in 

Greece and Slovenia, 

 extension of the campaign program in order for it to adapt to addressing current problems in 

the participating member states (e.g. waste recycling facility fire in Aspropyrgos, Greece in 

June 2015) and to performing in comparable manner the common case study 
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 the need for arsenic speciation analysis with regard to the Cross-Mediterranean common 

case study samples to better distinguish among the different exposure sources (diet, 

environment); this finally led to unforeseen analytical burden in terms of laboratory work, 

delaying further the implementation of the project. 

We took all the necessary countermeasures to make sure this delay did not affect the overall project 

activities downstream. This concerted effort resulted in successful completion of the project 

activities; no knock-on effects on the project execution were observed. 

TASK 3.1: Environmental and HBM campaign design  

Foreseen start date: 01/06/2014 - Foreseen end date: 30/09/2014  

Actual start date: 01/12/2013 - Actual end date: 30/09/2014 

Status: closed  

Deliverable B.3.1 “Concept document on HBM and environmental campaign design” and 

deliverable B.3.2 “Communication plan of the human biomonitoring campaign results” have been 

finalized according with the original time plan on 30/09/2014 by AUTH, CSIC, ISS and JSI and are 

enclosed respectively as Annex 5 and Annex 6 of this Final Report. 

Deliverable B.3.1 lays out the design of the HBM and environmental campaigns. In this regard the 

project consortium agreed to carry out one trans-national Mediterranean case study in addition to 

the four national case studies described in the original project proposal.  

Deliverable B.3.2 describes the communication strategy with the study population involved in 

HBM campaigns. The objectives of the communication strategy at this level are: 1) to promote 

public awareness about human biomonitoring, 2) to enhance recruitment and informed consent of 

study population, and 3) to report individual and collective results and explain their public health 

significance. 

COMMON CASE STUDY 

The CROME-LIFE Cross-Mediterranean study (or common case study) is a follow up study of pre-

existing children Mediterranean cohorts established 1) within the PHIME project, involving 

Slovenia, Croatia, Italy, Greece and 2) within the INMA Project (Environment and Childhood). 

Children will be followed up at 6-8 years of age (14 and 17-18 years in some cases in Spain).  

PHIME was the largest study ever conducted in the general European population on the impact of 

mercury (Hg) and other trace metals through food consumption. Mother-child pairs were recruited 

during pregnancy (Italy, Croatia) or at birth (Slovenia, Greece). Mother’s blood and urine have been 

sampled in the third trimester of pregnancy (Italy, Croatia); mother’s hair, cord blood, cord tissue 

and meconium have been sampled at birth, breast milk and mother’s hair 1 month after birth. Hair 

samples have been analysed for Hg, cord blood and breast milk for Hg, cadmium (Cd), lead (Pb) 

and arsenic (As), as well as for essential elements (selenium-Se, zinc-Zn, copper-Cu). Children of 

the PHIME Mediterranean cohort were tested for neurodevelopment (Bayley scales of Infant and 

Toddler development, Third edition; Bayley III) at 18 months of age. 

In this follow-up study, we aimed at finding those genetic polymorphisms that could modulate the 

detrimental effects of metals, particularly Hg, at low exposure in the Mediterranean cohort. In this 

regard, we focused on gene polymorphisms of glutathione-related genes (GSTM1, GSTT1, GSTP1, 

GSTM3, GPX1), metal binding protein genes (MT2A, MT4, SEPW1, SEPP1), genes involved in 

scavenging of ROS (CAT, SOD1, SOD2, GSR), and genes implicated in brain development 

(PON1, BDNF, PGR) as previous literature has shown that variants in these genes might enhance 

Hg/MeHg developmental neurotoxicity.  

Within the Cross Mediterranean study in Slovenia, Greece and Croatia the follow-up of PHIME 

cohort participants encompassed the examination of biological samples collected (urine, blood and 
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hair samples) for analyses of metals and collection of saliva samples for genotyping. Children at 6-8 

years were tested for neuropsychological performance using Wechsler Intelligence Scale for 

Children (WISC III). Moreover, the questionnaires on Socio Economic Status and nutritional habits 

were re-evaluated. 

To this end we have developed a common protocol, which includes details of all stages from 

planning stage, sampling protocols, sample collection, analysis, questionnaires and Wechsler 

neurodevelopmental testing.  

In Spain, the priority tasks were related to the assessment of the mechanisms of transfer of 

environmental pollutants into children at early life stages. For this purpose, it was important to 

clarify how the physiological changes of the mothers influence this transfer during the foetal period 

and what is the body burden of pollutants such as organochlorine and organobromine compounds 

and metals in the pregnant women. 

In Italy, within the PHIME project, the University of Udine and the Institute for Child Health 

IRCCS Burlo Garofolo of Trieste established a prospective mother-child cohort in a coastal area of 

Friuli Venezia Giulia Region, the Northern Adriatic Cohort II (NAC II), to investigate the 

association between prenatal Hg exposure from maternal fish consumption and child 

neurodevelopment. The new study protocol focused on the follow up at the age of 7 years of about 

200 children born within the NAC II PHIME cohort.  

We have collected and evaluated all the data available in the five countries including environment, 

human biomonitoring and ancillary data to identify existing data gaps.  

NATIONAL CASE STUDIES 

Slovenia - JSI 

The main aims of the Human biomonitoring (HBM) programme in Slovenia are to assess exposure 

to chemicals, identify exposure sources and evaluate geographic trends. 

Study population included lactating women (n=50) and men (n=50) aged between 20 and 40 years, 

from each of the twelve areas identified (1,200 subject all together). Twelve areas were selected: 

urban (n=3), rural (n=3), contaminated sites (n=6) the latter chosen on the basis of past industrial 

activities (former Hg, Pb mine, former factory of transformers and capacitors related to PCBs 

pollution) and present industries (smelters, cement factory, power plant and glass factory).  

The mothers who agreed to participate and were eligible for the study donated 16 mL of venous 

blood, 50 mL of urine, 1 g of scalp hair and max. 80 mL of breast milk; and the eligible partners 23 

mL of blood, 50 mL of urine and 1 g of scalp hair. Sampling was carried out in week 2-8 after the 

delivery. Along with the sampling, mothers and their partners completed a questionnaire to obtain 

data on residential environment, nutritional habits and life-style in general, their socio-economic 

status and potential exposure. 

Italy - ISS 

A cohort of about 453 adolescents aged between 13 and 15 years (242 females and 210 males) 

living in urban and rural areas of Latium Region were enrolled. The areas considered were Viterbo 

(VT), two areas in the Rome province (Fontenuova and Monterotondo) and the city of Rome (RM). 

The adolescent distribution in the four sampling areas is: 160 from Viterbo, 131 from Fontenuova, 

72 from Monterotondo and 89 from Rome.  

The aim of the study was to measure internal dose of 19 metals: As, Cd, Co, Cr, Hg, Ir, Mn, Mo, 

Ni, Pb, Pd, Pt, Rh, Sb, Sn, Tl, V, and W. Non-fasting blood specimens were obtained by ANMI 

during the annual screening for microcytemia in schools. To explore potential exposure pathways, 

information collected via questionnaires as sex, residence area, traffic intensity, Socio Economic 
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Status (SES), presence of dental fillings and braces, piercings and tattoos presence, second hand 

smoke, fish and milk consumption were investigated.  

Greece - AUTH 

Three national case studies were carried out in Greece. The first one was relevant to the presence of 

hexavalent chromium in drinking water of the Oinofyta municipality, within the wider area of 

Asopos basin and the associated cancer mortality; the second one aimed at quantifying the health 

effects related to the shift from light heating diesel to biomass burning, as well as at evaluating 

alternative scenarios of residential heating energy share in Thessaloniki; and the third one aimed at 

estimating the cancer risk of the population living in the Aspropyrgos area (close to Athens, Greece) 

due to increased exposure to dioxins and furans (PCDDs/PCDFs), emitted by an accidental fire in a 

nearby plastics recycling plant in June 6, 2015. The fire resulted in significant particle and gaseous 

emissions of several compounds related to plastic industry. In addition, release of dioxins and 

furans was a major concern, due to their persistence in environmental and biological matrices, as 

well as to their carcinogenic potency. 

Spain – CSIC 

Seven case studies have been brought to completion in Spain to assess the impact of various types 

of pollutants on human health of the local population including assessment of prenatal exposure to 

pollutants. They are hereinafter summarised: 

1
st
 case study –Prenatal exposure to trace metals from Sabadell cohort (Catalonia, Spain)  

which was aiming at finding a sampling-analytical method for the monitoring of the exposure to 

these elements during pregnancy. To this end a study for assessment of the potential health effects 

in the offspring from prenatal exposure to trace metals, whether they are essential, non-essential or 

toxic, was performed. 

2
nd

 case study – Food sources of arsenic in pregnant Mediterranean women with high urine 

concentrations of this metalloid from Sabadell cohort (Catalonia, Spain). A specific study was 

carried out with regard to arsenic to assess the contribution of seafood diet to the urinary 

concentration of As. Total urinary arsenic was determined in two different stages of pregnancy, 

representing the first and third trimesters, from the Sabadell cohort. The influence of diet, with 

special emphasis in seafood consumption, on the observed concentrations of arsenic in urine was 

evaluated. Differences in exposure or excretion that eventually could have effects on prenatal 

exposure or future children development were assessed by urinary arsenic during both trimesters. 

3
rd

 case study – Interdependence between urinary cobalt concentrations and hemoglobin levels in 

pregnant women (Catalonia, Spain). This specific study was devoted to compare the levels of cobalt 

in urine of pregnant women in the first and third trimester of pregnancy and for assessment of the 

possible relationships of iron decrease occurring along pregnancy with the observed changes. 

4
th

 case study – Evaluation of atmospheric inputs as possible sources of antimony and copper in 

pregnant women from urban areas from Sabadell (Catalonia, Spain). In this case study urban air 

pollution has been evaluated as potential source of prenatal exposure to these metals to verify 

whether it can be responsible for the observed differences in urine Sb concentrations from pregnant 

women living in urban areas. 

5
th

 case study – Temporal trends in concentrations and total serum burdens of organochlorine 

compounds from birth until adolescence in Menorca and Flix aiming at assessing: i) the current 

concentrations of OC exposure in adolescents of both birth cohort studies, ii) the temporal trends of 

OC concentrations and total serum burdens from birth until adolescence and iii) the influence of 

breastfeeding in these temporal trends.  
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6
th

 case study – Field campaign for the study of the impact of chemical pollution into humans in 

response to stakeholder requests after examination of CROME-LIFE results (Flix, Catalonia, 

Spain). This case study was carried out in response to stakeholder requests following the 

examination of CROME-LIFE results. A further field campaign was executed in the municipality of 

Flix in Catalonia where a large Chlor-alkali plant (CAP) is located to study the impact of chemical 

pollution on human health. The decision criterion for sample collection was based on the detection 

of strong odours in the village.  

7st case study – Ascertainment of ways of incorporation of mercury into humans (Menorca and 

Balearic Islands, Spain). Even though studies in newborns and pre-school children in Catalonia, 

Valencia, Granada and Menorca showed elevated exposure to mercury contamination which was 

related to high fish intake, direct assessment of the influence of diet on mercury intake has not been 

addressed. 

TASK 3.2: Environmental and HBM campaigns execution  

Foreseen start date: 01/06/2014 - Foreseen end date: 30/06/2015 

Actual start date: 01/06/2014- Revised actual end date: 31/12/2016 

Status: closed 

Deliverable B3.3 ”Technical report summarizing the findings of the environmental measurement 

and HBM campaigns” has been finalized in December 2016. It describes in detail the results of the 

fields campaigns which have been completed in the four demonstration countries; it is enclosed as 

Annex 7 of this Final Report. 

COMMON CASE STUDY 

Slovenia - JSI 

With regard to the Mediterranean case study JSI prepared the application for ethical review. The 

ethical review application dossier consisted of a detailed explanation of the study from background 

to design. It contained also the documents, which were obtained by participants i.e. questionnaire 

and inform consent. Questionnaires included information relevant for the relationship between 

methyl mercury exposure and IQ of children and some general data such as age at WISC III 

assessment, health status, living environment, food frequency data, potential exposure (i.e. amalgam 

fillings, broken thermometer, and passive smoking), and socio-demographic data. The application 

for ethical review was submitted on 22.8.2014 and was approved in January 2015 (No. of the 

document 65/09/14). 

Measurements of metals (metalloids) in blood, urine, milk and hair samples were completed 

together with markers of kidney function in urine samples for all participants. The basic descriptive 

statistics was completed. In addition, JSI translated the Wechsler Intelligence Scale for Children 

Fourth Edition (WISC IV) to be used in the assessment of children cognitive functions. 

Chemical analyses of biological samples collected following neuropsychological assessment 

consisted in measurements of the concentration of five metals reported as developmental 

neurotoxicants (mercury, lead, manganese, cadmium, arsenic) in either hair or urine. 

Biomonitoring and health status data alone are not enough to identify pathways of exposure and to 

identify main sources of exposure. To complete the picture exposure information is needed to assess 

personal exposure profile of study participants. Taking into account the available datasets, targeted 

environmental campaigns were carried out in selected sites to fill exposure data gaps. These 

campaigns focused on “hot spots" areas (i.e. contaminated sites) identified on the basis of the 

residence of the individuals with higher biomarker values. In this regard the following actions have 

been carried out: 
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i. Tap water samples have been collected directly from water pipes at households. Collection 

of samples has been done all over Slovenia with a special focus on hot spots i.e. 

contaminated sites. Samples have been analyzed for selected elements with a special 

emphasis to toxic metals: Hg, Cd and Pb.  

ii. Vegetables/fruits together with top soil have been analyzed for toxic elements. Fish samples 

commonly consumed have been collected and analyzed for mercury and PCBs and other 

POPs. 

iii. Two types of biomonitoring organisms epiphytic i.e. lichen Hypogymnia physodes and moss 

Hypnum cupressiforme have been used to assess metal air pollution. Samples have been 

collected and analyzed for air pollution (metals and organics, particularly PAHs). A new 

campaign is currently in progress. 

iv. External exposure assessment has been improved by the use of sensors for outdoor and 

indoor air monitoring. In this regard, emission inventory for air pollution in Ljubljana was 

completed and it has been validated with the measurement data using novel sensor 

technology provided by the CITI SENSE project.  

Results showed that the internal exposure of mercury was the lowest in Slovenian mother-child 

pairs (Med 297 ng/g hair and 1.5 ng/g cord blood) and the highest in Greek (Med 1120 ng/g hair 

and 5.8 ng/g cord blood), and the overall Hg levels were associated significantly with the frequency 

of fish consumption, while with amalgam fillings only in the Slovenian population. 

Italy - ISS 

Within the NAC II PHIME cohort the follow-up of 200 children started on August 2014 after 

approval from the Burlo Garofolo Bioethic Committee. Child hair, child urine and saliva sample 

(Oragene DNA self-collection kit) of both mothers and children were collected from each child-

mother pair at the time of appointment, to perform: 

i. analysis of the five neurotoxic metals (Hg, Pb, Mn, Cd and As) in hair and urine; 

ii. analysis of metabolites indicative of exposure to organophosphate insecticides in urine; 

iii. genome-wide DNA analysis in saliva to evidence single nucleotide polymorphisms as 

markers of vulnerability to the chemical compounds in study.  

Mothers completed questionnaires to obtain information on dietary habits of the child and family, 

socioeconomic variables, life style, occupational/residential exposure and fish consumption. 

Mothers were also subjected to the PSI (Parental Stress Index) test to evaluate the interaction of the 

psychological state of the mother with other environmental factors. children were subjected to 

neuropsychological testing by trained neuropsychologists. The neuropsychological tests 

administered included WISC-IV (Wechsler Intelligence Scale for Children), Nepsy-II for 

assessment of sensorimotor, attention, learning capabilities, MT for assessment of reading skills, 

BVSCO2 for complete assessment of writing skills, CBCL - Child Behaviour Check List to identify 

behavioural and emotional problems in children.. 

Neuropsychological data and biological samples collection and chemical analysis of urine samples 

has been completed by November 2015. From November 2015 to March 2016, we analysed the hair 

samples for total Hg and As: these data have been compared for consistency with the levels of these 

same metals detected in the urine samples. In parallel, we have performed the analyses of 

neuropsychological scores obtained by the 200 children enrolled in the biomonitoring campaign, 

using Pearson correlations between pairs of exposure and outcome variables and multiple regression 

analyses by the SPSS software.  
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Different chemical species of arsenic may originate from different sources (diet, environment), and 

show different metabolic and toxicity patterns. Indeed, Arsenic shows properties of metallic and 

non-metallic elements and it can be found in the environment in an inorganic form or combined 

with carbon resulting in different organic compounds. The oxidation states of arsenic - trivalent 

(As(III)) and pentavalent (As(V) - affect the As degree of toxicity. As(III) is more toxic than As(V), 

and the trivalent organic metabolites are suspected of inducing toxicity. Aside from the free 

inorganic forms of arsenic, the following organic molecules are commonly targeted for arsenic 

speciation studies in human matrices: monomethylarsonic acid (MMA), dimethylarsinic acid 

(DMA), trimethyl-arsineoxide (TMAO), arsenobetaine(AsB), arsenocholine(AsC), and 

arsenosugars (AsS). Inorganic arsenic (iAs) species are metabolized in humans to MMA and 

subsequently to DMA. The total concentration of iAs and its metabolites, MMA and DMA, 

excreted in urine has been used for the biological monitoring. In addition to DMA, methylated 

arsenics such as arsenobetaine (AsBe), arsenocholine (AsCho), and arsenosugars (AsSugs) are 

abundant in seafood products.  

Due to their variation in toxicity in availability in biological and environmental systems arsenic 

compounds are better studied through speciation analyses. Thus, it was more important for 

CROME-LIFE is that children may be particularly vulnerable to different species of arsenic 

neurotoxicity also later in childhood. For this reason, it was considered important to carry out the 

speciation of different forms of this element even though this led to an additional burden of 

laboratory work.  

To this aim urine samples – previously analyzed for total As – were then examined for the different 

As species by using an ICP-MS (iCAP-Q) coupled to a ionic chromatography system (DIONEX 

ICS 5000+) supplied with a pre-column Dionex IonPac AG7 (5x50 mm) and a column Dionex 

IonPac AS7. 

Spain – CSIC 

In Spain, studies assessing the distribution of organohalogen pollutants in the fetus-mother system, 

including the placenta, have been addressed by sampling and analysing these compounds in cord 

blood, placenta and venous blood from the same fetus-mother couples. Furthermore, the 

physiological data of the mothers have been collected. These data have been examined for 

assessment of their influence in the accumulation of these compounds in newborns. In Spain, 

previous human biomonitoring studies and questionnaire data suggested that fish consumption was 

the main way of incorporation of mercury into the population, particularly children. However, no 

comprehensive data on direct measurements of chemical contamination in different fish species for 

human consumption was available. Accordingly, fish of the most commonly eaten species have 

been sampled and analysed as described in Spanish case study. 

The following activities have been carried out: 

 Analyses of organohalogen compounds in serum from cord blood, maternal venous and 4-

year old children blood samples from Valencia and Menorca. 

 Analysis of organohalogen compounds in the collected serum blood samples from 14 year-

old children has also been completed. 

 Analysis of mercury in hair of 4 year-old children has been performed. 

 Analysis of metals in urine from mothers and 4 year-old children has been completed. 

 The food sampling and analysis campaigns in Menorca and in Valencia. The analysis of 

these samples encompassing mercury and organochlorine compounds has been completed. 
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NATIONAL CASE STUDIES 

Slovenia - JSI 

Blood, urine and milk samples were analysed for total mercury by CVAAS or CVAFS and for other 

elements (cadmium, lead, arsenic, selenium, copper, zinc) by ICP-MS. Persistent organic pollutants 

(POPs) were analysed in the collected biological samples (serum and maternal milk) at the National 

Laboratory for Health, Environment and Food which is part of the European network laboratories 

for POP and is constantly being controlled by the European Reference Laboratory EURL. The lab is 

using validated (SIST EN ISO/IEC 17025) methods. Brominated diphenyl ethers (PBDE), PCB-

congeners and chlorinated dibenzodioxins and dibenzofurans (PCDD/F) were determined by 

HRGC/HRMS based on the EPA methods (EPA 1614, EPA 1668A, and EPA 1613 B modified). 

Additional data to identify potential sources of exposure that would help interpret the results of the 

HBM, have been collected. These include:  

 108 samples of tap water samples were collected directly from water pipes at households. 

ICP-MS analysis for selected elements (Sb, As, Cu, Ba, Cd, Cr, Ni, V, Pb, Co, Al, Mn, Mo, 

Fe, Zn, Sn, Sr, Hg and Rb) has been completed.  

 Moss species Hypnum cupressiforme has been collected from 102 locations in Slovenia  

 The environmental biomonitoring of air pollution has been completed. Moss species 

Hypnum cupressiforme has been collected from 102 locations in Slovenia for air pollution 

(metals) assessment. Analysis has been completed. 

 Vegetables/fruits together with top soil have been for toxic elements. Fish samples 

commonly consumed have been collected and analyzed for mercury and PCBs and other 

POPs. 

 Air quality data from the AQ monitoring network at country level supplemented high spatio-

temporal resolution data only for the area of Ljubljana based on the on-going CITI-SENSE 

EU project have been collected 

 Geochemical soil maps in raster format with 100 m resolution for the following chemical 

elements: Al, Ca, Fe, K, Mg, Na, P, Ti, Ba, Cd, Cr, Cu, La, Mn, Mo, Nb, Sc, Sr, Th, V, Y, 

Zn, Zr, and Hg have been collected 

 Emissions and releases data from the most important point and areal sources in Slovenia 

have been collated. 

 

Italy - ISS 

Within the national case study in Italy the following activities have been carried out: 

 Examination of questionnaire to match the life style and/or the demographic characteristics 

of each subject as: sex, residence area, traffic intensity, Socio Economic Status (SES), 

presence of dental fillings and braces, piercings and tattoos presence, second hand smoke, 

fish and milk consumption. 

 Collection of air quality data (benzene, CO, NO2, NOX, O3, PM10, PM2.5) from air quality 

monitoring stations nearest to the residence addresses of each subject, identified by GIS and 

supplied by Regional Environment Authority (ARPA, Latium Region). 

 Collection of information about As data content in drinking water from the Viterbo area. 



 25 

GLM multivariate analysis has been applied to all the dependent variables (HBM data) and 

categorical variables (fish and milk consumption and land cover). Robust statistical associations of 

Cr with the dietary pathways analysed and land cover, showing that both out-of-region and local 

sources can be associated with the observed levels in the population was showed. Other robust 

associations found are between W and co-exposure to milk and proximity to industrial activities and 

Hg with a more complex interaction between co-exposure to different dietary pathways (milk and 

fish) coupled to proximity to industrial activities. No pathway alone is dominant but the combined 

effect results in statistically significant associations with blood concentration levels. 

An EWAS approach was then followed to get further insights into the associations between 

environmental exposure, human biomonitoring data and exposure modifiers. Altogether, we show 

that in addition to the environmental sources, also other factors such as individual lifestyles, diet, 

and socio-economic factors contribute to the levels of metals found in humans. Such information 

was derived from the questionnaire administered to all the adolescents enrolled in this study. This 

was used to compare HBM data with individual variables that could be important to get an 

exposome-wide approach. In this study data showed significantly higher concentrations of Pb in the 

male group. Considering diet, arsenic and mercury were found to be associated to fish consumption. 

Arsenic is a common environmental contaminant and can pose a great threat to human health; 

human exposure comes from contaminated water and soil as well as from food rich in arsenic 

species, however blood arsenic levels are not as well correlated with drinking water concentrations 

as are urine arsenic levels. Metals showing significant differences between the Viterbo and Rome 

areas could be related to natural sources such as As, Cd, Mn, Rh. In particular, it has to be noted 

that children living in the Viterbo area (a known volcanic area) showed higher levels of As, in fact 

arsenic and other metals could come mainly from potential natural sources related to the volcanic 

activity. 

Greece – AUTH  

Within the national case studies in Greece the following activities have been carried out: 

a) Asopos basin 

 Data on environmental concentration levels of hexavalent Chromium in groundwater (n=50) 

were collected from previous studies carried out in the area of Asopos basin. Given that 

environmental concentrations and actual exposure have been decreased after 2007, we 

needed to identify recent, as well as past exposure. For this purpose, a combination of 

different biomonitoring data has been used, including urine samples (for assessing current 

exposure levels), as well as hair samples for assessing exposure burden from the past. 

 A pool of fifty individuals age stratified (4 to 65 years old) were recruited so as to evaluate 

current as well as past and cumulative exposures to Cr(VI). The population sample covers 

the wider basin of Asopos area, reflecting the variability of exposures related to the different 

levels of Cr(VI) sampled in the environmental data mentioned above 

b) Metropolitan area of Thessaloniki 

 Field campaigns for collection of concentration data of particulate matter (PM1, PM2.5 and 

PM10), have been executed in Thessaloniki during the following periods: from October 

2012 to April 2013 and from December 2013 to March 2014. With regard to ambient air 

measurements, PM10, PM2.5 and PM1 samplers were installed at 3.5 m above ground, 

located at one traffic and one background site. The traffic site is surrounded by several 

streets with typical city heavy-traffic levels and the background site is located in an urban 

environment without direct traffic emissions. In addition, data on PM concentration levels 

from the air quality monitoring network of Thessaloniki were collected.  
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 The contribution of biomass burning to PM air pollution has been verified by levoglucosan 

analysis of PM which is considered the most specific tracer of biomass burning. Time 

dynamic measurements of PM (in parallel to the existing equipment for gravimetric PM 

sampling and chemical analysis) was continuously monitored during the cold period of the 

years 2014-2015 and 2015-2016 using the Mini Laser Aerosol Spectrometer (Mini-LAS) 

11-R. 

 Parallel measurements of indoor air quality (for PM10 and PM2.5) were carried out in 30 

houses allocated close to the traffic and the urban background station respectively. In order 

to identify the contribution of biomass burning in indoor air quality, targeted measurements 

for the effect of the open fireplaces operation on PM concentrations were carried out in a 

selected indoor location and under controlled conditions of air exchange rate (AER). 

 Biomonitoring sampling (urine) took place in winter of 2014-2015 in Thessaloniki. Overall 

50 non-smokers aged 8 to 64 were sampled, covering a wide spatial distribution of the city. 

This was necessary, since differences in exposure were expected to be found based on the 

levels of the performed activities, the ventilation conditions as well as the respective 

distribution of PM and PAHs levels in the city
1
. At least 10 ml of urine samples were 

collected in standard polyethylene tubes and a small amount of thymol was added so as to 

prevent bacterial growth. Hydroxylated metabolites of PAHs in urine are determined using a 

slight modification of the method of Jongeneelen (1997)
2
. 

 Exposure to PAHs and consequently to PMs, has been verified by PAHs metabolites 

measurements in urine. Within the CROME-LIFE project, 1-OH pyrene in urine was used as 

a metric of internal exposure to PM, which is a well validated major metabolite traced after 

exposure to PAHs. 

 Health data for mortality (all causes), infant mortality (all cause), (i.e. mortality (all causes), 

infant mortality (all cause), cardiovascular and respiratory hospital admissions) has been 

retrieved by the Hellenic Statistical Authority and the hospitals of the wider Metropolitan 

area of Thessaloniki. 

c) Aspropyrgos 

Moreover, a further case study was carried out to assess the health burden (in terms of cancer risk) 

of the population living in the Aspropyrgos area (close to Athens, Greece) due to increased 

exposure to dioxins and furans (PCDDs/PCDFs), emitted by an accidental fire in a plastics 

recycling plant in June 6, 2015. 

To this aim the following actions were executed: 

 Data on ambient air levels of PCDDs/PCDFs during the accidental event were obtained by 

various measurements of PM and analysis of PCDDs/PCDFs in the particle and gaseous 

phase.  

 HBM data of the local population (60 individuals aged 6 to 58 years old, living in the close 

proximity of the recycling plant) collected from a previous study (before the accident) were 

used to estimate the equivalent background exposure that results in the corresponding HBM 

data; the additional exposure of the measured PCDDs/PCDFs was added to these 

background levels for a duration of 6 days. 

                                                 
1
 Sarigiannis et al. 2015 

2
 Jongeneelen FJ. Methods for routine biological monitoring of carcinogenic PAH-mixtures. Sci Total Environ. 1997 

Jun 20;199(1-2):141–149 



 27 

 Metabolomics profile analysis of the blood samples for identifying the perturbed metabolic 

pathways of the exposed population  

Results of the data analysis showed that the additional amount of PCDDs/PCDFs taken up due to 

the accidental event resulted in an increase of the respective internal dose burden, from 6.8 to 10.2 

pg/g lipid TEQ, which is expected to result in a non-negligible lifetime burden, considering the long 

half-life time (~7.5 years) of PCDDs/PCDFs. 

Spain - CSIC 

1
st
 case study –Prenatal exposure to trace metals from Sabadell cohort (Catalonia, Spain) 

Analysis of urine samples collected during the first and third trimesters of pregnancy from one 

cohort of 657 pregnant women from Sabadell (Catalonia, Spain) revealed median concentrations 

ranging from 0.13 to 290 g/g creatinine, the highest levels were found for Zn and the lowest for Th. 

The mean concentrations of most metals except As, Ni, Th and Pb showed statistically significant 

differences between both trimesters. The concentrations of Mo, Se, Cd, Cs and Sb were higher in 

the first than in the third trimester, whereas the opposite was found for Co, Cu and Zn. The 

concentrations of all metals in both sampling periods showed statistically significant correlations 

(p<0.01 for Mo and Cu, p<0.001 for the others). The significant correlations of metal urine 

concentrations in the first and third trimesters of pregnancy suggested that the observed differences 

between both periods were related to physiological changes. Thus, the measured urine 

concentrations during either the first or third trimesters can be used as estimates of exposure during 

pregnancy and can serve as markers for prenatal intake of these metals. This case study is described 

in: M. Fort, M. Cosín-Tomás, J.O. Grimalt, X. Querol, M. Casas and J. Sunyer. Assessment of 

exposure to trace metals in a cohort of pregnant women from an urban center by urine analysis in 

the first and third trimesters of pregnancy. Environmental Science and Pollution Research 21, 9234-

9241 (2014). 

2
nd

 case study – Food sources of arsenic in pregnant Mediterranean women with high urine 

concentrations of this metalloid from Sabadell cohort (Catalonia, Spain) 

The significance of sea food consumption for the ingestion of arsenic among pregnant women was 

investigated. Total urinary arsenic was analyzed in 489 pairs of urine samples, corresponding to the 

12
th

 and 32
th

 week of pregnancy. Association of arsenic content with seafood and other dietary 

items were studied. Geometric mean concentrations were 34 and 37 µg/g creatinine during the first 

and third trimesters, respectively. The observed concentrations were similar to those reported in 

studies from other Mediterranean countries. The differences between both periods were not 

statistically significant. The only dietary factor significantly and positively associated with total 

urinary arsenic in both series of samples was seafood, particularly lean fish. Moreover, lean fish 

consumption during both periods was found to be the main determinant for differences in levels of 

arsenic between the first and third trimesters, which confirms the association between high levels of 

total urinary arsenic and seafood consumption. This case study is described in: M. Fort, J.O. 

Grimalt, M. Casas and J. Sunyer. Food sources of arsenic in pregnant Mediterranean women with 

high urine concentrations of this metalloid. Environmental Science and Pollution Research 21, 

11689-11698 (2014). 

3
rd

 case study – Interdependence between urinary cobalt concentrations and hemoglobin levels in 

pregnant women (Catalonia, Spain) 

Hemoglobin in blood during the 12
th

 and 32
nd

 weeks of pregnancy was analyzed as a marker of iron 

status. Analysis was performed using a Sysmex XE-2100 system, where hemoglobin is determined 

by the sodium lauryl sulfate (SLS)-hemoglobin method. Cobalt 3
rd

 -1
st
 trimester individual ratios 

were calculated by division of the 3
rd

 trimester by the 1
st
 trimester concentrations. Furthermore, 

individual cobalt concentrations differences between both trimesters were also calculated. 
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The mean concentrations of cobalt were 0.73 and 1.6 µg/g creatinine during the first and third 

trimesters, respectively (p < 0.001). 84% of pregnant women had higher levels of cobalt in the third 

than in the first trimester. Cobalt concentrations were negatively associated to hemoglobin levels in 

the third trimester (p<0.05). Women with higher iron decreases between both trimesters had 

significant cobalt increases between these two periods. This correspondence involved a statistically 

significant difference in third trimester mean cobalt concentrations of anemic and non-anemic 

women, 1.8 and 1.5 µg/g creatinine, respectively (p<0.05). No significant differences between these 

two groups were found during the first trimester. These results were used to construct generalized 

additive models both in normal and anemic women. The strong association between the changes of 

both iron status and cobalt urine levels found in pregnant women were related to higher intestinal 

absorption of cobalt at iron depletion such as in the last pregnancy period when iron body demands 

are high. Possible toxicity effects of these cobalt increases along pregnancy should be considered in 

cases of populations occupationally or environmentally exposed to this metal. This case study is 

described in: M. Fort, J.O.Grimalt, M. Casas and J. Sunyer. Interdependence between urinary cobalt 

concentrations and hemoglobin levels in pregnant women. Environmental Research 136, 148-154 

(2015). 

4
th

 case study – Evaluation of atmospheric inputs as possible sources of antimony and copper in 

pregnant women from urban areas from Sabadell (Catalonia, Spain).  

The occurrence of antimony and copper in urban atmospheric aerosols has been related to vehicular 

use. The geometric mean levels were 0.28 and 13 μg/g creatinine, respectively. Positive significant 

associations between urine concentrations of Sb and seasonality, intensity of physical exercise, 

working activities and traffic intensity at their home streets were observed. Cu showed the same 

trends but without statistical significance. In both cases, the estimated dietary ingestion of these two 

metals was larger than the inhalation inputs but the difference was much higher for Cu than for Sb. 

While Sb has no dietary role, Cu is an essential element which is also incorporated into humans 

through diet. The results suggest that inhalation of atmospheric particles may also constitute a 

source of Sb in pregnant women and general population of urban areas. This case study is described 

in M. Fort, J.O. Grimalt, X. Querol, M.Casas and J. Sunyer. Evaluation of atmospheric inputs as 

possible sources of antimony in pregnant women from urban areas. Science of the total 

Environment 544, 391-399 (2016). 

5
th

 case study – Temporal trends in concentrations and total serum burdens of organochlorine 

compounds from birth until adolescence in Menorca and Flix  

Concerning POPs, a unique study considering the evolution of these compounds between birth up to 

14 years of age has been performed. Concentrations of pentachlorobenzene (PeCB), four isomers of 

hexachlorocyclohexane (HCH), hexachlorobenzene (HCB), dichlorodiphenyltrichloroethane (4,4’-

DDT), dichlorodiphenyldichloroethylene (4,4’-DDE) and seven PCBs (Σ7PCBs) were measured in 

cord blood and at the age of 4 years and now at 14 years from individuals of Ribera d’Ebre and 

Menorca cohorts. The total serum burdens (ng) of these compounds were estimated based on the 

total blood volume (mL) of children at the different ages. Median concentrations and total serum 

burdens of these OCs at the different time-points of follow-up between children of Ribera d’Ebre 

and Menorca and between breastfed and non-breastfed children were compared. 

From birth until adolescence concentrations of all OCs were drastically reduced. These reductions 

were mainly derived from the dilution of OCs, associated to an increase in total blood volume of 

children at the age of 4 and 14 years. Despite the reduction in OCs concentrations, the total serum 

burdens of 4,4’-DDE and Σ7PCBs, were higher in adolescents than at birth. Increases in OCs total 

serum burden occurred both in breastfed and non-breastfed children, but were significantly higher 

in the first. In qualitative terms, the concentrations of OC in utero constituted a much strong dose of 

these compounds, particularly after normalization to serum lipid content, in the prenatal than in the 

postnatal period. These results showed that even after decades of banning OCs production and use, 
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current young generations in westernized countries are still bio-accumulating OCs. Given the 

potential health effects of these compounds, especial attention should be paid in the control of 

secondary emissions in the environment and in the control of food production and contamination. 

This case study is described in: M. Gascon, M. Vrijheid, M. Garí, M. Fort, J.O. Grimalt, D. 

Martinez, M. Torrent, M. Guxens and J. Sunyer. Temporal trends in concentrations and total serum 

burdens of organochlorine compounds from birth until adolescence and the role of breastfeeding. 

Environment International 74, 144-151 (2015). 

On the basis of the results of CROME-LIFE the health authorities of the Menorca Island decided to 

perform a new biomonitoring campaign to assess the accumulation of these compounds in teenagers 

having 17-18 years that belong to the studied cohort. 

6
th

 case study – Field campaign for the study of the impact of chemical pollution into humans in 

response to stakeholder requests after examination of CROME-LIFE results (Flix, Catalonia, Spain  

An additional field campaign for the study of the impact of chemical pollution into humans in 

response to stakeholder requests after examination of CROME-LIFE results was executed in Spain 

in the municipality of Flix where is located a large Chlor-alkali plant. 

Four samplings were carried out by members of CSIC. In this sampling campaigns representative 

samples of the air from the town of Flix were collected. Additional samples for assessment of the 

influence of the decontamination process were also collected. In 2015 a further sampling was 

carried out by staff members of the municipality of Flix who were trained by CSIC for this purpose.  

Results showed that chlorinated VOCs present in the air of the village correspond to emissions 

associated with the extraction and treatment of the sludge accumulated in the river. The estimates of 

chronic exposure to these compounds based on the data analyzed show concentration levels of 

trichloroethylene, perchloroethylene and carbon tetrachloride that are always below the values 

corresponding to non-carcinogenic effects. In the case of hexachlorobutadiene and 

hexachlorobenzene there are no levels published by EPA IRIS recently but if the cancer 

toxicological risk thresholds are considered, the medians of these two compounds are also below 

the reference levels. This case study is described in Deliverable B 5.2.  

An assessment report on the toxicity of these exposures has been performed. This assessment was 

delivered to the City Hall of Flix and has been used as reference for evaluation of these health risks 

in relation to the remediation works. This case study is described in Deliverable B 5.2.  

7
st
 case study – Ascertainment of ways of incorporation of mercury into humans (Menorca and 

Balearic Islands, Spain). 

Food items represent a potential main source of hydrophobic compounds (e.g. organohalogen 

compound (OC) and mercury). To this aim samples of fish, seafood, milk products and meat, in 

several sites of Menorca have been collected. This sampling covers the geographic diversity of the 

areas in which the cohorts were established. 

In the present case study, several campaigns have been performed for assessment of the 

contribution of fish to the incorporation of mercury in the diet of the inhabitants of Menorca. For 

this purpose, the main food items produced in Menorca were analysed for mercury concentration. In 

addition, samples of a large number of fish species captured in the waters nearby Menorca and 

consumed by the population were also examined 

The study showed that consumption of fish obtained locally in Mediterranean waters nearby the 

Balearic Islands was a main mechanism for the incorporation of mercury into the population living 

in Mediterranean areas. Specifically, this was the case of the inhabitant of Menorca.  

Besides oily fish, many Mediterranean fish species were observed to contain mercury 

concentrations above the UE threshold for human consumption. The identification of this source 
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will provide an important clue for the implementation of prophylactic measures to decrease the rate 

of human incorporation of this toxic pollutant through diet, particularly in the case of newborns. 

This case study is described in two submitted papers in Environmental Research which are under 

evaluation for the special issue devoted to the INCHES Barcelona Project: 

R.M. Llull, M. Garí, M. Canals, T. Rey-Maquieira, J.O. Grimalt. Mercury concentrations in lean 

fish from the Western Mediterranean Sea: Dietary exposure and risk assessment in the population of 

the Balearic Islands. Environmetal Research, under evaluation. 

Eva Junquéa, Mercè Garía,b, Anna Arcea, Maties Torrentc, Jordi Sunyerd and Joan O. Grimalt. 

Integrated assessment of infant exposure to persistent organic pollutants and mercury via dietary 

intake in a central western Mediterranean site (Menorca Island). Environmetal Research, under 

evaluation. 

The results of the CROME-LIFE targeted campaigns in all the countries are fully detailed in the 

deliverable B3.3 “Technical report summarizing the findings of the environmental measurement 

and HBM campaigns” included in this report as Annex 7. 

Action B.3 2013 2014 2015 2016 

Project Trimester 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Task 3.1 Proposed               

 

Actual               

Task 3.2 Proposed               

 

Actual               

Deliverables 

 

Proposed     XX   X       

 Actual     OO         O 

Milestones Proposed     XX  X X       

 Actual     OO    O     O 

 

Action B.4: Exposure assessment 

Foreseen start date: 01/06/2014 - Foreseen end date: 31/03/2016  

Actual start date: 01/06/2014 - Actual end date: 31/03/2016 

Status: closed 

The aim of Action B.4 was to develop external exposure assessment methodologies and tools to 

estimate the population exposure associated to the environmental burden and the biomarker levels 

identified in Actions B.2 and B.3.  

The 1
st
 deliverable of Action B.4 was delivered on January 31, 2016 by AUTH, CSIC, ISS and JSI 

and it is enclosed in this report as Annex 8. 

The 2
nd

 deliverable of Action B.4 was delivered on March 31, 2016 by AUTH and it is enclosed in 

this report as Annex 9. 

Action B.4 encompasses four Tasks as follows: 

TASK 4.1 Environmental modelling 

Foreseen start date: 01/12/2014 - Foreseen end date: 30/06/2015  

Actual start date: 01/12/2014 - Actual end date: 30/06/2015 

Status: closed  
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The aim of this task is the application of multimedia models for families of environmental toxicants 

for which neurotoxicity or carcinogenicity has been established (i.e. heavy metals, selected organic 

substances such as PCBs and PBDEs). 

To this aim AUTH completed the upgrading and parameterization of the multi-media fate and 

transport model for a large variety of chemicals already implemented in the INTEGRA platform 

developed by AUTH in the frame of the Cefic LRI program and based on the SimpleBox/EUSES 

modeling framework. For the development of the multimedia environmental modelling framework 

for CROME-LIFE, the ECHA guidance on information requirements and chemical safety 

assessment was followed (ECHA, 2012). All different spatial scales (continental, regional, local), 

media exchange and processes used in EUSES (Lijzen, 2004)
3
 were taken into account. 

Contamination is estimated in several environmental media (air -gaseous pollutants and particles-, 

water, soil, sediment), diet (including migration from food contact materials) and indoor air, 

including the gas, particle and settled dust phases. The dietary contamination module consisted of 

two major elements, namely food chain transfer – coupled to the multimedia model – and migration 

from food contact materials.  

The multimedia model implemented is described in detail in Deliverable B4.1 “Technical report on 

exposure (external and internal) modeling framework applied to the demonstrations sites” finalized 

on January 31, 2016 and enclosed in this report as Annex 8. 

 TASK 4.2 Exposure modelling 

Foreseen start date: 01/06/2015 - Foreseen end date: 31/12/2015  

Actual start date: 01/06/2015 - Actual end date: 31/01/2016 

Status: closed  

The detailed exposure modeling framework already operating within the TAGS/INTEGRA 

platform developed by AUTH in the frame of the Cefic LRI program has been further developed 

and it represents the core element of the exposure assessment modelling. All the main exposure 

mechanisms (including pathways and routes coupled to the population time-activity patterns, as 

well as age-dependent anthropometric and physiological parameters) have been incorporated.  

Exposure assessment in CROME-LIFE is a tiered process, starting with the basic information on 

physical/chemical properties of chemicals, products and the exposed population. Subsequently, 

suitable models are selected per exposure route, according to the product usage scenario. A number 

of well described exposure and uptake models to estimate inhalation, dermal and oral exposure to 

compounds have been incorporated in order to allow us to build realistic exposure scenarios to 

represent typical exposure conditions for specific countries in Europe. All the exposure models 

incorporated are described in detail in Deliverable B4.1 “Technical report on exposure (external 

and internal) modeling framework applied to the demonstrations sites” included in this report as 

Annex 8. 

TASK 4.3 Development of a lifetime generic PBTK model incorporating mixtures interaction 

Foreseen start date: 01/06/2014 - Foreseen end date: 30/06/2015  

Actual start date: 01/06/2014 - Actual end date: 30/06/2015 

Status: closed 

The development and validation of a lifetime generic Physiologically-based ToxicoKinetic (PBTK) 

model incorporating mixtures interaction (Figure 4) have been completed and validate. The major 

characteristics of the generic PBTK model developed are: 

                                                 
3
 Lijzen J, Rikken, M. EUSES version 2.0. RIVM, Bilthoven, Netherlads, 2004 
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 Lifespan evolution in physiology, from the moment of conception till 80 years of life-time 

(the model is differentiated by gender). 

 Detailed description of pregnancy (mother-foetus interaction) and lactation (toxicants 

concentration in milk) periods. 

 Detailed compartmental description of human anatomy and receptor binding. 

 Detailed description of inhalation, dermal and oral routes of exposure. 

 Interaction of mixtures at the level of metabolism. 

The model includes the parent compound and three potential metabolites. For each 

compound/metabolite all major human body organs have been included; the link among the 

compounds and the metabolites is through the metabolizing tissues. 

This is mainly the liver, 

even though other sites of 

metabolism (e.g. kidney) 

have been considered based 

on the presence or not of the 

enzymes involved in the 

metabolism of the 

compound of interest. The 

model is replicated in order 

to describe the functional 

interaction of the mother and 

the developing foetus 

through the placenta. The 

anthropometric parameters 

of the models are age 

dependent, so as to provide a 

lifetime internal dose 

assessment.  

The full description of the 

model including the mathematical framework is provided in Deliverable B4.1 “Technical report on 

exposure (external and internal) modeling framework applied to the demonstrations sites” included 

in this report as Annex 8. 

TAKS 4.4 Reverse dosimetry 

Foreseen start date: 01/06/2015 - Foreseen end date: 31/03/2016  

Actual start date: 01/03/2015 - Actual end date: 31/03/2016 

Status: closed 

A reverse dosimetry modeling framework has been developed to estimate the external exposure that 

is consistent with the measured biomonitoring data through the backward application of PBTK 

models developed in Task 4.3. In this case the PBTK model is geared with reverse modeling 

algorithms in order to reconstruct exposure from human biomonitoring (HBM) data. Assimilation 

of human biomonitoring data and their translation into intake distribution amounts to a 

computational inversion problem, where the objective is to identify the specific input distributions 

that best explain the observed outputs while minimizing the residual error. Inputs involve spatial 

and temporal information on micro-environmental media concentrations of chemicals and 

corresponding information on human activities, food intake patterns or consumer product use that 

result in intakes; outputs are the observed biomonitored levels. The computational framework has 

Figure 4: Conceptual representation of the Mother-Fetus PBTK 

model 
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been developed based on Bayesian Markov Chain Monte Carlo (MCMC) combined with the 

generic Physiological Based Pharmacokinetic (PBTK) model aiming at performing accurate 

exposure reconstruction (ER). The ER framework developed consists of three basic steps:  

 At first the prior parameter distribution, the joint probability distribution, the population 

model and the determination of the measurement model have to be specified.  

 At the next step exposure is calculated using MCMC simulation considering the observed 

biomonitoring data.  

 Finally, the evaluation of the results is realized using MC simulation, with emphasis to the 

comparison of prior and posterior distribution as well as parameter independence 

 
Figure 5: Optimization-aided exposure reconstruction based on HBM data using time-evolving PBTK 

models 

A graphic representation of the exposure reconstruction modelling structure is reported in Figure 5. 

The full description of the modelling framework is provided in Deliverable B4.2 “Technical report 

detailing reverse dosimetry methodology for exposure reconstruction” included in this report as 

Annex 9. 
 

Action B.4 

 

2014 2015 2016 

Project Month 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 

Task 4.1 Proposed                          
 

Actual                          

Task 4.2  Proposed                          
 

Actual                          

Task 4.3 Proposed                          
 

Actual                          

Task 4.4 Proposed                          
 

Actual                          

Deliverable

s 

 

Proposed                   X   X    

 Actual                    O  O    

Milestones Proposed          X   X      X       

 Actual            O O      O       
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Action B.5 Environment-wide association studies 

Foreseen start date: 01/06/2015 - Foreseen end date: 31/03/2016  

Actual start date: 01/09/2014 - Actual end date: 31/12/2016  

Status: ongoing 

Action B.5 aimed at integrating exposure data and modelling output with HBM data through the 

application of a lifetime (including gestation and breastfeeding) generic PBTK model incorporating 

mixtures interaction. 

The aims of this Action were:  

 to provide a methodology for interpreting through advanced statistical tools the HBM data 

collected in Action B.2 and/or collected through targeted filed campaigns in Action B.3 in 

order to quantify health effects attributable to the exposure scenarios identified; 

 to validate the population exposure scenarios derived in Action B.4 through the use of 

biomonitoring data. 

The 1
st
 Deliverable of Action B.5 was delivered on 31/01/2016 by AUTH, CSIC, ISS and JSI The 

2
nd

 deliverable of Action B.5 was delivered at the end of September 2016 due to the delay in 

completing Action B.3. 

 

TASK 5.1: Data assimilation by linking biomarker data to exposure burden from multiple routes 

and comparing them to Biomonitoring Equivalents 

Foreseen start date: 01/06/2015 - Foreseen end date: 31/12/2015  

Actual start date: 01/09/2014 - Actual end date: 31/01/2016 

Status: closed 

Task 5.1 comprised the forward use of the generic PBTK models developed in Task 4.3 to assess 

internal exposure to associated to external exposure results gathered from Action B.4 as well as 

their backward use to reconstruct the exposure patterns of the local population to the selected 

chemicals based on biomonitoring data collected.  

The CROME-LIFE exposure reconstruction framework developed in Task 4.4 was applied to a 

number of chemicals including PCBs and BDEs (several congeners), HCB, p,p’-DDT, Arsenic and 

Methylmercury starting from Human Biomonitoring data collected in the four Mediterranean 

countries. 

In this regard AUTH in collaboration with JSI, CSIC, and ISS finalized on 31/1/2016 the 

deliverable B.5.1 “Technical report detailing population exposure patterns reconstruction derived 

applying backward approach (reverse modelling)”, which is enclosed to this report as Annex 10. 

The report evaluates the application of PBTK model in conjunction with Monte Carlo - Markov-

Chain sampling technique and probabilistic information to generate distributions of exposures to 

several POPs and trace metals that would be consistent with their concentrations measured in 

various biological matrices in several pre-existing cohorts across the Mediterranean region.  

The report demonstrates how PBTK modelling can be used as a tool to provide reliable estimates of 

a population distribution of exposures that could have resulted in particular biomonitoring results. 

 

TASK 5.2: Link with Health Observations 

Foreseen start date: 01/06/2015 - Foreseen end date: 31/03/2016  

Actual start date: 01/09/2014 - Actual end date: 31/12/2016 

Status: closed 
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Task 5.2 regards the use of exposure and epidemiological data with PBTK models and HBM data 

through the application of advanced statistical tools to interpret the biomonitoring data collected in 

Actions B.2 or measured in Action B.3 towards a more precise assessment of the health impact 

associable to environmental burden in the areas of interest to the project.  

Even though this Task was planned to start on June 2015 as per technical annex the actual work 

started in September 2014 with 

the statistical analysis of the 

Latium (Italy) population data 

(453 human blood samples 

collected among adolescents). 

To assess the influence of 

exposure determinants and 

modifiers on children 

biomarkers levels we used two 

independent methodologies. The 

first makes use of the so-called 

Environment-Wide Association 

Study (EWAS) methodology 

while the second was based on 

the application of a Generalized 

Liner Model (GLM). 

From both types of statistical 

analysis, it was identified that 

Hg and As are positively 

associated with dietary pathways 

(primarily to fish consumption 

and to a lesser extent to milk 

consumption) while Cr shows a 

more complex interaction 

between co-exposure to different dietary pathways (milk and fish) coupled to proximity of 

residence to industrial activities. Socio-economic status of the mother revealed robust statistical 

associations with Cd, Ni and W biomonitoring levels in the respective children. Other robust 

associations were found between W in biospecimens and co-exposure to milk and residence 

proximity to industrial areas and between Cd and Pt and the use of costume jewelry. Other metals 

such as Ir, Pt, Rh, Sb and Sn found in biosamples were strictly related to living in urban areas.  

Related to health risk, the levels of metals found in human biological samples in this study did not 

indicate a health risk when considering the health reference limits, as provided by HBM, HBM II 

and BE. The above results were presented at the interregional workshop held in Barcelona on 

September 14-16, 2016.  

In addition, metal concentrations in blood of the 453 adolescents of the PROBE study were 

statistically evaluated. The basic statistic of adolescents included percentiles, geometric mean (GM) 

and the 95% confidence interval for the geometric mean (CI GM). This procedure is used to obtain 

Reference Values (RV) where the 95
th

 percentile describes the upper value to be used in health care 

and environmental policy. Results showed that ‘adolescent exposure levels are rather consistent 

with the concentrations found in other countries. Higher concentrations were observed for As, Cr, 

Mo, Ni confirming the environmental effect, as these adolescents are living in volcanic areas.  

Figure 6: EWAS correlation globe plot relevant to the PROBE study 
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Results from the estimation of 

cancer risk associated to biomass 

emitted PAHs in the Greek case 

study for different age groups are 

illustrated in Figure 7, where 

different risk estimates are 

derived for people living close to 

the traffic site and for the 

population living close to the 

urban background site. The latter 

experience a higher risk (above 

10
-6

), resulting from the 

combination of higher 

PAHs/TEQ levels and higher amount of fine particles deposited at the lower HRT. 

Individual lifetime risk is higher for children, due to the higher bodyweight normalised dose of PMs 

and the amount of PAHs deposited at lower HRT regions. A higher fraction of smaller particles is 

deposited across the children respiratory tract, resulting in higher PAH burden due to the higher 

TEQ per PM mass of smaller PMs. In all cases, the methodology proposed by EPA using the 

Inhalation Unit Risk and the ambient air TEQ concentrations, seems to overestimate the respective 

cancer risk, without being able to significantly differentiate risk estimates among the different age 

groups or population groups exposed to PM of different size distribution and PAH content (as 

identified in the two 

distinct sampling sites). 

Cancer risk from exposure 

to dioxins and furans after 

accidental fire in an urban 

waste recycling facility in 

Greece are shown in Figure 

8. Based on the 

background level of 

exposure to PCDDs/PCDFs 

of the general population 

the risk of chronic exposure was estimated (mean value) equal to 2.57·10
-7

. For the population 

exposed over 6 days to the PCDDs/PCDFs fumes emitted from the recycling plant fire the 

respective risk (mean value) was up to 2.91·10-7, indicating an increase of 13% in the 30-year 

cancer risk. It has to be noted that for the upper bound of the post-accidental risk estimates are close 

to 10
-6

. 

The respective risk is expected to be higher for neonates, whose mothers were exposed to the fumes 

of the accidental fire during pregnancy. The higher levels of PCDDs/PCDFs in the blood during 

pregnancy will result in continuously higher levels during their entire life span, resulting in an 

increase of the estimated lifetime risk of almost 20%. The estimated lifetime risk is expected to be 

even higher for neonates that are also breast fed; breast feeding is considered a major source of 

lifetime exposure to dioxins and the increased levels of exposure to PCDDs/PCDFs are considered 

to contribute to up to 32%. 

Main results obtained from the presence of hexavalent chromium in drinking water of the Oinofyta 

municipality, within the wider area of Asopos basin (Greece) can be summarized as follows: 

Figure 7: Lung cancer risk associated to biomass emitted PAH 

Figure 8: Cancer risk from exposure to dioxins and furans 
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 A total of 474 deaths were observed over an 11-year period (1999 - 2009). The standardized 

mortality ratios (SMR) for all-cause mortality was 98 (95% CI 89-107) and for all cancer 

mortality 114 (95% CI 94-136).  

 The SMR for primary liver cancer was 1104 (95% CI 405-2403, p-value < 0.001). 

 Statistically significantly higher SMRs were identified for lung cancer (SMR = 145, 95% CI 

100-203, p-value = 0.047) and cancer of the kidney and other genitourinary organs among 

women (SMR = 368, 95% CI 119-858, p-value = 0.025).  

 Elevated SMRs for several other cancers were also noted (lip, oral cavity and pharynx 344, 

stomach 121, female breast 134, prostate 128, and leukaemias 168), but these did not reach 

statistical significance. 

Results from the Cross Mediterranean case study in Slovenia and Croatia showed levels of Hg and 

other metals in the birth cohort from Mediterranean area showed low to moderate internal exposure 

in children and their mothers and generally sufficient status of essential elements. The Bayley-III 

assessment at 18 months of age did not reveal any adverse effects on cognitive, language and motor 

development, however some decrease in the fine motor scores has been observed with increased Hg 

exposure during pregnancy. Based on the genotyping that was done we found negative association 

between cognitive scores and Hg exposure in the carriers of apolipoprotein ε4 allele, but not in 

others (data on Slovenian and Croatian cohort). This was furthered confirmed by the significantly 

modulated gene expression levels among the carriers of the different apolipoprotein alleles. A 

possible explanation is that the induction of oxidative stress induced by Hg exposure, acts 

synergistically with the pre-inflammatory status predisposed in Apoe 4 genotypes 

The follow up performed so far demonstrated positive association between Hg in hair or blood and 

cognitive scores as assessed by WISC assessment (data from Slovenian and Italian cohort), but 

worse behaviour (more anxiety and retreat) with higher Hg levels (data from Italian cohort). Due to 

the good agreement between Hg internal levels and frequency of fish consumption, it is presumed 

that the source of Hg exposure in the study population is mainly fish, but it is not entirely clear what 

is the contribution of inorganic Hg exposure to the overall negative effect that Hg has on 

neurodevelopment/neurobehaviour. 

Other associations observed were: 

 negative association: CB-Pb and motor score in ε4 non-carriers: -3.2 (CI 95%: -6.1, -0.23), 

p=0.035 

 positive association: CB-Se (serum) and language in All: 7.6 (CI 95%: -1.3, 16.6), p=0.094 

 Higher language scores in girls, All: 7.6 (CI 95%: 3.45, 10.6), p<0.001  

 Hg-related decrease in cognitive performance, but only among Apoe ε4 carriers 

 gene-metal interaction indicated for cognitive score 

 Hg-related decrease in fine motor scores was independent of the genotype 

The main conclusions derived from the health impact assessment associated to heavy metals 

exposure in Friuli Venezia Giulia Region (Italy) NAC II cohort were: 

 At 7 years if age, some children presented very high levels of As. Levels of Hg, Cd and Pb 

were also related to consumption of some type of fish, or to dietary factors (consumption of 

canned fish, fried fish).  

 We found mildly positive effect of Hg concentration in child’s hair on some 

neuropsychological test at 7 years.  
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 Hg levels in the hair were positively related to higher scores in Child Behavior Checklist 

(CBCL) battery test, indicating that both externalizing (anxiety) and internalizing 

(depression) behaviours were increased in children. 

 Manganese levels (related to fish consumption as well) in the hair of the children were 

significantly associated to lower levels of the general IQ and verbal comprehension with the 

higher levels of Hg.  

 Life style factors exerted a significant effect on neuropsychological scores, which are 

positively influenced by 1) fish consumption, 2) maternal IQ and educational level of the 

parents. 

 Together with neurotoxic metals, essential elements such as Zn, Cu and Se concur to 

modulate neurobehavioral development. 

With regard to Spain results from the evaluation of the potential neurotoxic effect of lactation 

exposure to organochlorine pollutants showed that despite breastfeeding increases children’s blood 

POP levels during postnatal life the deleterious effects of PCB-153 (the PCB congener with the 

highest levels and detection rate) on early brain development, particularly on psychomotor 

development, could mainly be attributable to prenatal exposure to low levels of POPs. 

About metals (Co, Cu, As, Cd, Sb, Tl and Pb) measured in urine samples collected in the first and 

third trimester of pregnancy from 485 women our results suggest that prenatal exposure to high 

levels of lead and cobalt may negatively affect the cognitive development of the child during 

preschool period. The negative effects of cobalt seem to be more important during the 1
st
 trimester 

of pregnancy, whereas the negative effects of lead were greater in the 3
rd

 trimester of pregnancy. No 

other significant associations were found between the rest of metals analyzed (cupper, arsenic, 

cadmium, antimony and thallium) and the child neuropsychological development at the age of 4 

years. 

Results from the estimation of cancer risk associated to exposure to organochlorine compounds in 

the Spanish case study in Flix (Catalonia, Spain) revealed that chronic exposure to these compounds 

shows median concentrations of trichloroethylene, perchloroethylene and carbon tetrachloride that 

are under the threshold values for non-carcinogen effects. The median concentrations of 

hexachlorobutadiene and HCB are also lower than the thresholds for carcinogen risk that have been 

considered in the absence of recent values for non-carcinogen risk from EPA IRIS.  

Regarding the threshold concentrations corresponding to cancer risk, perchloroethylene, 

hexachlorobenzene and hexaclorobutadiene show concentrations that are below the level of one 

cancer per million people throughout life (70 years), while trichlorethylene and carbon tetrachloride 

concentrations are below the level corresponding to one cancer per hundred thousand people 

throughout life. 

With regard to heavy metals exposure, one of the key studies in the frame of course was the 

identification of the contribution of landfilling in child neurodevelopment. From the study, it was 

found that child neurodevelopmental performance was always inversely correlated with the 

residence distance from the landfill site. This highly confirmed the hypothesis that landfills are 

major pollution sources for the population living nearby, eventually with additional pollutants than 

heavy metals. On the other hand, it was very interesting to identify that socio-economic-cultural 

conditions of the family are key determinants of children neurodevelopment. The positive effect of 

these factors on the neurodevelopmental cognitive functions is associated to the better quality of 

life, translated as nutrition of higher quality, lower exposure to environmental contamination and 

better educational activities and opportunities.  
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All the details together with the complete results in the different countries are reported in 

Deliverable B.5.2 “Technical report on quantitative health impact assessment (cancer and 

neurodevelopmental disorders)”, enclosed to this report as Annex 11. 

 

Action B.5 2014 2105 2016 

Project Month 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

Task 5.1 Proposed                             

 

Actual                             

Task 5.2  Proposed                             

 

Actual                             

Deliverables 

 
Proposed                X   X          

 Actual                 O           O 

Milestones Proposed                X   X          

 Actual                   O      O    

 

Action B.6: Development of guidelines 

Foreseen start date: 01/12/2015 - Foreseen end date: 30/09/2016  

Actual start date: 01/12/2015 - Actual end date: 31/12/2016 

Status: closed  

 

This action comprised the assessment from an operational point of view of the data and results 

obtained in the other Actions to: (i) make recommendations on how to optimally use the 

measurements available (ii) make recommendations for measurements to be made when data gaps 

are identified, and (ii) define strategies for monitoring and assessment to fully elaborate the health 

impact associated with environmental burden. 

Deliverable B.6.1 was completed on September 30, 2016 and it is enclosed to this report as Annex 

12. The report includes a short synthesis of the works done, the protocols followed and the 

encountered difficulties in the implementation of the national studies; data gaps encountered; 

analysis of the results obtained to finally produce recommendations for policy-makers and 

responsible bodies for the management of environment and public health. 

This report aims at providing guidelines for the reproducibility and generalized application of the 

CROME-LIFE methodology proposed and applied in several case studies in the four demonstration 

countries addressed in the project. It encompasses recommendations for the environment and 

human biomonitoring sample collection, the processing of data, their statistical analysis as well as 

the reference document and the preliminary recommendations for policy answer at European 

National and Regional levels. The guidelines development benefited of an already established close 

collaboration with the COPHES and DEMOCOPHES teams. 

Summarizing, the key recommendations proposed include:  

 Setting in place a programme of biomonitoring of the population living nearby the industrial 

plants/activities, with specific attention to vulnerable groups (children, adolescents, pregnant 

women). Biomonitoring should be paralleled by evaluation of health outcomes related to 

growth, obesity, metabolic disorders, asthma/allergies and 

neurodevelopmental/neuropsychiatric disorders; 
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 For the long-term implementation of HBM, strengthening of national infrastructure is of 

crucial importance. This includes establishment of a national biobank for long-term 

biological samples storage, data management and storage, establishment of a database 

platform, which would include health- and environmental-related data and its management. 

 Conducting HBM programmes, response rate is a key component in the success of a 

programme and the obtained data. For this, communication strategy should be well defined 

and continuously implemented at the levels of general public, policy makers, regulatory 

agencies and also at clinical level. In the long- term, interdisciplinary involvement is very 

important, bringing together ministries for environment, health, agriculture, economy, and 

science. 

 HBM measurements obtained should be used to study the environment/health association in 

an unified perspective integrating them with more complete information of the population in 

study, including exposures from diet, lifestyles and behaviours. The allostatic role of socio 

economic status in modulating the effects of chemical exposure should be also carefully 

considered. In this context, the exposomic approach may greatly help to improve strategies 

aimed at preventing and treating diseases. 

 Strengthen the monitoring system of environmental pollution (in different environmental 

matrices);  

 A more regular monitoring of indoor pollution especially in the schools (for children 

exposure); 

 A better and more frequent control of the drinking water quality; control of soil and dust 

concentration, with specific attention to gardens and playgrounds (for children exposure); 

 Periodical analysis of selected contaminants in food items (including not only vegetables but 

also meat, fish, and dairy products and drinking water). Analysis should include speciation 

analytical approach to differentiate the organic forms of some metals (i.e., the non toxicnon-

toxic As form) from the inorganic ones (i.e., the toxic As form).  

 Data analysis based on the HBM results shows that collecting only invasive matrices is not 

an option in order to realistically assess internal exposure. We showed that the levels for 

certain environmental pollutants determined only in urine do not reflect the real exposure. 

This is the case particularly for Cd and POPs. 

 Use of personal sensors for more accurate exposure assessment associated to a lifestyle 

pattern 

 Reduce exposure to parental and other sources of environmental tobacco smoke in utero, 

infancy and childhood.  

 Ensure adequate dietary intake of key nutrients, including folic acid and other vitamins and 

minerals, among women of childbearing age, to protect against neural tube conditions and 

other consequences of vitamin deficiencies. As there is an association between neonatal 

exposure to POPs and inadequate GWG during pregnancy. Encouraging pregnant women to 

meet the recommended IOM guidelines for GWG may reduce the accumulation of POPs in 

newborns. 

 Special attention has to be paid to vulnerable groups (children, adolescents, pregnant 

women)  

Full details together with some specific recommendations for the different case studies implemented 

in the demonstration areas are reported in Annex 12: Deliverable B.6.1. 
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Action B.6 

 

2015 2106 

Project Month 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 

Task 6.1 Proposed                    

 Actual                    

Deliverables 

 

Proposed             X       

 Actual                   O 

Milestones Proposed          X          

 Actual                O    

 

 

Action C.1: Monitoring of the impact of the project actions  

Foreseen start date: 01/07/2013 - Foreseen end date: 30/09/2016 

Actual start date: 01/07/2013- Actual end date: 31/12/2016 

Status: closed  

 

The overall aim of this Action is to monitor the impact of the project actions in the different 

demonstration areas.  

Deliverable C.1.1 was completed on December 31, 2016 and it is enclosed to this report as Annex 

13. The report aimed at identifying the main sources of exposure for the population in the four 

countries and at proposing effective countermeasures to limit the impact on human health in each 

demonstration area. 

Criteria to monitor the impact of the project actions were based on two main issues. The developed 

CROME methodological framework integrates the quality of the environment and the associated 

health impact and offer to the competent authorities responsible for decision making methods and 

tools to investigate, understand and decide on environment and health priorities. Here the impact 

has been monitored through the degree of consensus of the methodology proposed through direct 

contacts and questionnaires which have been distributed to the key stakeholders during the 

Interregional workshops organized. The key stakeholders were firstly identified and mapped, their 

profiles have been analyzed and finally clustered on the basis of their roles and needs. Five main 

stakeholder/user categories were identified and contacted including: 1) policy makers dealing with 

policy issues in the environment and health field; 2) civic society representatives (NGOs active in 

environment and health issues); 3) industry and industry associations; 4) medical professionals, 

scientists and researchers, local operators and decision-makers in Health and Environmental 

Agencies; 5) the local population. The questionnaires distributed to the above stakeholders during 

the Interregional Workshops held in Rome, Ljubljana and Barcelona included a first section 

encompassing questions about the CROME-LIFE methodology to evaluate the degree of consensus 

and a second section including more local specific questions to evaluate the needs and the priorities 

in each demonstration site. 

More than 80 stakeholders were actively engaged and answered to the questionnaire distributed. In 

Annex 35 are reported the questions posed together with a summary of the answers provided.   

A second major impact expected by CROME-LIFE refers to the project areas where the results 

from the developed methods and tools were concretely implemented. In this case the impact of the 
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project outcomes has been monitored through the identification of the main sources of exposure to 

chemicals in the environment for the population and vulnerable groups in each demonstration area 

and trough the identification of effective countermeasures to limit the impact on human health 

identified and recommended to the local authorities. Deliverable C.1.1 describes in detail both the 

main sources of exposure to chemicals and the effective countermeasures to limit the impact on 

human health in each demonstration area. 

Hereinafter are summarized the main source of exposure identified (+) and the recommended 

countermeasures to limit the impact on human health in each demonstration area (-). 

PM and PAHs exposure (Thessaloniki, Greece – applicable to whole Greece) 

+ Irrational biomass burning for space heating 

- Ministerial decree for measures on acute episodes (KYA 3272, 23/12/2013) 

- Lowering the taxation of oil for space heating 

- Introduction of newer pellet boilers 

- Incentives for improving thermal behavior of households 

Cr(VI) exposure (Asopos basin, Greece, relevant to other similar industrial areas) 

+ Contamination of drinking water with the effluents of local industrial activities 

- Strict regulation about effluents disposal 

- Changing the local water supply 

- Prohibiting irrigation and drinking water consumption from underground wells 

PCDDs and PCDFs exposure (Aspropyrgos; Greece - relevant to other similar areas)  

+ Accidental events in plastic recycling plants, accidental fires in dump sites 

- Allocation of recycling facilities away from populated areas 

- Limit the amount of material to be recycled according to the legislation 

Heavy metals exposure (Lazio, Italy) 

+ Proximity to industrial activities for all heavy metals 

+ Consumption of fish for Hg and As 

+ Consumption of fish and dairy products for Cd  

- Further regulate and control industrial emissions 

- Balanced diet, including reasonable amounts of fish and dairy products 

- Establish a minimum distance of 10 km of industrial complexes to residential areas 

Heavy metals exposure (Friuli Venezia Giulia, Italy) 

+ High mercury inputs from the Isonzo River whose tributary, the Idrijca River, drains the 

mercury mining area of Idrija in Slovenia 

+ Emissions from the iron plant (Ferriera di Servola), vehicle emissions and harbor activities  

+ Consumption of fish is highly associated to Hg, Cd, Pb, Mn and As 

- Control environmental releases of heavy metals into water bodies 

- Avoid consumption of large fishes related to biomagnification issues 

- Increase public awareness to reduce or avoid some lifestyles/behaviours such as passive 

smoking 

MeHg exposure (Slovenia) 

+ Elevated MeHg in many fish-eating populations, notably among coastal, island, river and 

lakeside populations and those living near reservoirs 

+ People who eat large quantities of commercially sold high-end predators 

- Reduce environmental release of MeHg 

- Balanced diet, including reasonable amounts of fish 

- Avoid consumption of large fishes related to biomagnification issues 

- Prefer fishes from freshwater ecosystems rather than open ocean 
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Organochlorine compounds exposure (Minorca, Spain) 

+ HCB exposure is mostly associated to fruits (37%) and fish (32%) 

+ ΣDDTs mostly associated to fish (55%) and to a smaller extent to fruits (22%) 

+ ΣHCHs is mostly associated to fruits (54%) 

+ ΣPCBs are mostly associated to fish (32%) and fruits (29%) 

- Further regulate and control industrial emissions 

- Balanced diet, including reasonable amounts of fish and dairy products 

Heavy metals exposure (Minorca and Valencia, Spain) 

+ Consumption of fish is highly associated to heavy metals, contributing up to 76% for Hg  

- Implement monitoring schemes for the surveillance of the levels of Hg pollution in wild fish 

- Implement recommendations for the consumption of some fish species according to the 

observed information on Hg concentration 

In addition to the above, some specific and concrete impacts of the project actions have been 

observed during the project duration in different geographical and institutional contexts hereinafter 

summarized. 

Greece 

In the second half of December 2013, extreme levels of air pollution from particulate matter were 

noticed in Athens, Thessaloniki and other urban centers in Greece. The CROME-LIFE 

methodology has been applied to assess the toxic potency and the associated health risk (from 

respiratory, cardiovascular disease and cancer) of the fine and ultra-fine particles in Thessaloniki. 

On that basis, a complex bundle of measures to face the extreme pollution incidents in urban centers 

in Greece were proposed to the Ministry of Health Air Pollution Committee. Prof. Sarigiannis was 

nominated member of the Air Pollution Committee of the Ministry of Health. In this capacity, he 

proposed the bundle of measures necessary to curb PM levels in the case of extreme pollution 

incidents. These measures were adopted by the Committee and they were forwarded to the 

Ministers of Health and of the Environment, Energy and Climate Change for elaboration in order 

for them to become legally adopted. On December 24, a Joint Ministerial Decree was signed 

adopting all of the proposed measures with immediate application to face the extremely high PM air 

pollution incidents in Athens, Thessaloniki, Patra, Volos, Ioannina and other medium-size cities in 

Greece. 

The CROME-LIFE inspired measures are now the major legal instrument for combatting the 

adverse health effects of the observed extreme air pollution incidents in Greece. The project team 

has been measuring continuously the situation both with regard to environmental levels and human 

exposure in Thessaloniki and other urban centers (such as Patra) to assess, among others, the 

effectiveness of the measures taken. Results so far show that the legal adoption of the abatement 

measures have resulted in an overall reduction on PMx levels of the order of 20-30 μg/m
3
, Thus, 

even though the ambient air concentration of PMx in the Greek large urban centers remained over 

the regulatory threshold of 50 μg/m
3
 for an excessively large number of days during the winter 

2013-2014, the actual levels never reached the extreme values (180-220 μg/m
3
) attained during the 

Christmas days. This experience is a clear example of how thorough environment and health 

association studies can be used (a) to convince policy makers to take action and (b) to steer the risk 

mitigation measures direction towards comprehensive and cost-effective/targeted interventions. 

This approach, which is being developed in the frame of CROME-LIFE, can be an effective tool for 

environmental health risk management. Overall, this intervention resulted in a significant reduction 

of exposure to PM by 25%, which in turn resulted in reduced annual mortality and morbidity costs 

of almost 150 million € in Greece. The respective reduction in mortality and morbidity costs is 

presented in Figure 9. It has to be noted that the financial benefits from this intervention reflect the 

efficiency of the CROME methodology for (a) precisely assessing environmental risks and (b) 
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proposing counter-effective measures for combating environmental pollution, human exposure, 

population adverse health effects and finally the mortality/morbidity financial cost.  

 

 

Figure 9. Financial gains through the CROME intervention  

 

Spain 

Strong smell was noticed in the village of Flix (Spain) as consequence of the public works for the 

remediation of the residues from a chlor-alkali plant dumped in the Ebro River. By request of the 

City Hall of Flix we applied the CROME-LIFE methodology and field campaigns for the analysis 

of organochlorine pollutants in both the atmospheric gas and particulate phases were performed 

(October-December 2013). The City of Flix requested to AQUAMED, a public company operating 

in the Ebro River Basin, that CSIC should be contracted to perform a continued assessment of the 

emission levels of pollutants in the area of the village and surroundings. 

The following strategy for the control of these emissions was organized. The City Hall of Flix 

purchased a low volume portable pump and its calibration device. CSIC trained a civil servant of 

the City Hall for sampling with this pump and flow calibration. CSIC prepared absorption 

cartridges to be used with this pump. Weekly the civil servant was sampling in several strategic city 

areas and in those in which high smell was noticed. He then carried the cartridges to CSIC in 

Barcelona. These cartridges were analyzed in CSIC by thermal desorption gas chromatography 

coupled to mass spectrometry. New blank cartridges were prepared by CSIC for further sampling 

and delivered to the person responsible for sampling. With these strategies updated reports on the 

air concentrations of hexachlorobenzene, trichloroethane, trichloroethylene, tetrachloroethylene and 

other compounds were obtained. Assessment on the environmental and toxicological significance of 

the results was provided by CSIC. 

In April 2015 a delegation from CSIC visited the City Hall of Flix where they met the major of the 

village (Mr. Marc Mur), the councillor for Environment (Mr. Francesc Barbero) and the manager of 

a Natural Park in the area (Mr. Pere Josep Jimenez). An assessment report on the toxicity of 
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chemical exposures in the area has been drafted and delivered to the City Hall of Flix. It has been 

used as reference for evaluation of these health risks in relation to the remediation works. Based on 

the CROME-LIFE methodology and on the results obtained they were informed on how to handle 

the health risks related with the emission of organic compounds into the atmosphere as consequence 

of the emissions related with the extraction of residues from a chloralkali plant. The discussion also 

involved to study the results of the atmospheric measurements performed by personnel from CSIC 

in this village. 

Another important result was the decision to perform a new sampling for POP biomonitoring in 

teenagers having 17-18 years that belong to the Menorca cohort taken by the Health authorities of 

the island. 

Furthermore, as consequence of the CROME-LIFE results and the know-how provided by this 

LIFE project, the General Direction of Public Health and Consumption, from the Department of 

Health, Family and Social welfare of the Autonomous Government of the Balearic Islands decided 

to perform new sampling cruises for fish collection, including strategic purchase in the markets, to 

monitor the levels of metals (including mercury) and POPs in fish from the Balearic Island waters. 

It was agreed that all POPs would be analyzed in CSIC and an inter-calibration exercise for mercury 

would be established between the labs of this General Direction and CSIC. 

Slovenia  

On the basis of data from previous projects, CROME-LIFE, DEMOCOPHES and SLOHBM, a 

national targeted research project (V3-1640) has been funded in Slovenia. The project will apply the 

CROME-LIFE methodological approach to determine the exposure of children to selected 

chemicals through the living environment, to assess the burden on children and adolescents with 

these chemicals and health risk assessment in selected geographical areas of Slovenia. The 

chemicals selected are based on data from previous studies in Slovenia and in Europe and include in 

particular compounds that cause hormonal disorders and may also act neurotoxic: bisphenols, 

phthalates, brominated flame retardants, and chemicals contained in for personal care products such 

as parabens and triclosan. We will also assess the exposure to toxic/potentially toxic and essential 

chemical elements. The main purpose of the project is to provide support to activities in the field of 

reducing exposure to selected chemicals in children and adolescents in the living environment. 

Three organizations, experienced in public health research and HBM will be involved: Jožef Stefan 

Institute (JSI) as a coordinator, National Institute of Public Health (NIJZ) and the National 

Laboratory for health, environment and food (NLZOH). 

The project will develop a methodological approach, based on the harmonized human 

biomonitoring, which ensures a correct assessment of the exposure of children and adolescents to 

selected chemicals through the living environment. The experience acquired by JSI within 

CROME-life and DEMOCOPHES projects will be fully used in the design of the entire project 

program. This increased capacity will contribute to the long-term sustainability of HBM in 

strengthening the professional and technical skills to enable closer cooperation will result in strong 

appearance in EU programs in the future. 

European Union 

The work of CROME-LIFE has been used as input to the development of the HBM4EU initiative of 

the European Commission (DG Research) and the EU Member States, the flagship project of the 

Community on HBM (with 70 M€ of funding over the next 5 years) that is aiming to establish a 

permanent mechanism for human biomonitoring in support of environmental health and chemical 

safety policy across the EU. In fact, CROME, is mentioned as one of the three international projects 

associated with HBM that are used to inspire the work program of HBM4EU. The CROME PI, 

Prof. D. Sarigiannis, is part of the Management and Governing Boards of HBM4EU and the ISS, 

JSI and AUTH PIs are the national hubs for human biomonitoring in Italy, Slovenia and Greece 
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respectively. HBM4EU will be launched on January 1, 2016. The final guidelines and policy 

recommendations of CROME will help steer the focus of this new EU-wide initiative that will last 

until 2021 and, based on its results, will deliver a sustainable HBM structure beyond 2021.  

In addition, the Marie Curie Integrated Training Network project NEUROSOME has been accepted 

for funding. The project, coordinated by AUTH,  is a direct outcome stemming from CROME-LIFE 

and all the CROME-LIFE beneficiaries (AUTH, ISS, JIS and CSIC) are participating in this project. 

In addition, the network expands the CROME-LIFE collaboration to include SMEs active in the 

environmental health in the Mediterranean such as Toxplus (Greece) and OIKON (Croatia) and 

SMEs active in big data analysis (UPCOM- Greece). The international dimension is further 

enhanced by establishing a 5 years collaboration with US Institutions such as the US EPA, Emory 

University and Johns Hopkins University and Harvard Medical School. 

 

Action C.1 2013 2014 2015 2016 

Project Trimester 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Task C.1 Proposed               

 

Actual               

Deliverables 

 

Proposed             X  

 Actual              O 

Milestones Proposed            X   

 Actual            O   

 

  

Action C.2: Monitoring of the socio-economic impact of the project actions on local economy 

and population 

Foreseen start date: 01/07/2013 - Foreseen end date: 30/09/2016 

Actual start date: 01/07/2013- Actual end date: 30/12/2016 

Status: closed 

 

The overall aim of this Action is to monitor the socio-economic impact of the project actions on 

local economy and population in terms of economic benefits related to the improvement of the 

health status of the local population due to mitigation measures identified in the project as well as in 

terms of generation of new jobs and opportunities in the field of environment and health. 

Deliverable C.1.2 was completed on December 31, 2016 and it is enclosed to this report as Annex 

14. The report describes the methodology applied to assess socioeconomic impact in terms which is 

based on the estimation of mortality and morbidity cost avoided per endpoint on the basis of 

DALYs approach 

To this aim a mechanism for continuous monitoring of the socio-economic impact of the CROME-

LIFE at the local/national/international levels has been set up by the Coordinating Beneficiary with 

the continuous support of all participating Beneficiaries. The evaluation of the actual impact is 

based on three major outcomes: 

(a) monetary valuation of the benefits from the environmental health interventions designed on 

the basis of the CROME-LIFE scientific results expressed in terms of medical care cost 

avoidance related to reduction of environmental pressure on human health and economic 

growth opportunities  
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(b) reduction in opportunity cost (i.e. costs related to lost productivity and the opportunity cost 

of leisure including unpaid work) and dis-utility (i.e. other socio-economic costs including 

any restrictions on or reduced enjoyment of desired leisure activities, discomfort or 

inconvenience, anxiety about the future, and concern and inconvenience to family members 

and others).  

(c) job creation potential measured either directly or indirectly (i.e. using macro-economic 

multipliers and applying them to the socio-economic profiles of the local populations in the 

countries participating in the project). This would include both the limited number of new 

jobs in paramedical/medical and environment-related professions and jobs that would be 

ascertained or created in sectors benefitting from the improvement in environmental 

conditions such as tourism (e.g. by improving on the touristic attractiveness of an area 

through the removal or reduction of hazard sources from the local environment and the 

consequent improvement of life quality perception). 

One of the most advanced environmental health policy interventions based on CROME-LIFE 

findings was the introduction of a new multi-tiered regulatory framework and monitoring 

mechanism targeting particulate matter pollution of the ambient air in urban settings in Greece. 

Related to the incumbent financial crisis, the combination of financial austerity, enhanced cross-age 

unemployment and extreme fiscal measures resulted in an increase of heating oil price of 47% and a 

reduction in heating oil consumption for domestic heating on the order of 70-80% over the last three 

years. A considerable number of households turned to wood as main heating source for domestic 

heating, usually using energy-inefficient burners, fireplaces and stoves. The net result was a 

dramatic increase in particulate pollution in all large cities of the country, with particular emphasis 

on Athens and Thessaloniki due to their increased population density. The CROME-LIFE 

methodology was applied to this problem and the health impact and monetary cost of the increased 

air pollution was.  

 

Figure 10. The monetary impact of biomass burning in Thessaloniki 
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According to our calculations, the additional costs of mortality and morbidity associated to the 

increased PM levels during wintertime, of almost 150 million € (annually), only for the area of 

Thessaloniki. Considering that Thessaloniki comprises about 10% of the county population and 

given that similar air quality deterioration has been noticed in the other Greek cities as well, it is 

expected that the overall annual mortality and morbidity costs are up to 1.5 billion €.In addition, the 

monetary impact related to mercury exposure and the respective IQ reduction was estimated. It has 

to be noted that for the areas of interest, the estimated monetary cost for Italy (Taranto, Friuli and 

Lazio) was almost 2.5 billion €, for Spain (Menorca and Valencia) was 0.5 billion €, for Slovenia 

was about 0.7 billion € and for Greece (Asopos basin) was 0.02 billion €. Under this point of view, 

it is highly recommended that measures for reducing exposure to mercury should be adopted and 

the effect of these measures further monitored. Given the high monetary impact associated to 

mercury exposure, it is expected that the cost of taking measures will be effectively decompensated 

in the long run.  

  

 

 

Figure 11. Monetary impact due to IQ loss in the areas of interest 

 

Given the significance of the air pollution problem formed in Greece in the latest years during 

wintertime, based on the outcomes of the CROME study, a set of policy measures for effective 

control were proposed to the Greek government. This bundle of measures was proposed and 

adopted by the Hellenic government in the form of a Joint Ministerial Decree (KYA 3272, 

23/12/2013) under the title “Short-term action plans to address air pollution by particulate matter”. 

The set of measures were approved in late 2013. Continued monitoring of the situation until today 

has shown that the measures have reduced pollution levels by approximately 20-30% and extreme 

pollution incidents have by and large been avoided since. We have done a thorough scenario 

analysis polling 300 households to decipher the cross-price elasticities between alternative domestic 

heating systems and fuels and based on the monetary valuation methodology developed in the 

project we estimated that a relaxation of light heating oil excise tax coupled to realistic financial 

incentives for partial heating oil displacement by natural gas or electricity would result in a net 

economic benefit of €150m from avoided mortality and morbidity only in Thessaloniki. The net 

benefit of such a fiscal policy change at the country level would have to be multiplied by at least a 

factor of five.  

Our results have been presented at the Environmental Health Economics Network of WHO Europe 

and based on their impact have been included as key example of successful analysis in the WHO 
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report on the mid-term review of the Parma process – it has been presented by the WHO European 

Center for Environment and Health at the inter-ministerial conference of the WHO in Haifa, Israel 

on April 28-29, 2015.  

In terms of direct job creation in Greece, our analysis, monitoring activities and interventions have 

created 6 long-term and 6 short-term positions for young scientists and engineers engaged in 

continuous monitoring of air pollution incidents and implementation of the risk management 

measures foreseen in the Joint Ministerial Decree. These positions include: 

LTP1: Assessment of ambient air PM levels in 3 main stations in Thessaloniki. This position aims 

at the sampling, collection and weighing the filters of PM1, PM2.5 and PM10 from three different 

locations in Thessaloniki (urban background, traffic and rural). LTP1 has the responsibility for 

following the EN 12341/14907 protocol for PM sampling. 

LTP2: Chemical analysis of heavy metals of the collected PM filters from the 3 main stations in 

Thessaloniki. This position aims at the analysis of the filters of PM1, PM2.5 and PM10 from the 

three different locations in Thessaloniki (urban background, traffic and rural) for heavy metals (Pb, 

Cd, Cr, As, Hg). 

LTP3: Chemical analysis of polyaromatic hydrocarbons of the collected PM filters from the 3 main 

stations in Thessaloniki. This position aims at the analysis of the filters of PM1, PM2.5 and PM10 

from the three different locations in Thessaloniki (urban background, traffic and rural) for the 16 

priority PAHs proposed by EPA (naphthalene, 2-methylnaphthylene, acenaphthylene, 

acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo[a]anthracene, 

chrysene, benzo[b]fluoranthene, benzo[k]fluoranthene, indeno[1,2,3-cd]pyrene, 

dibenzo[a,h]anthracene and benzo[g,h,i]perylene). 

LTP4: Chemical analysis of ions and biomass tracers of the collected PM filters from the 3 main 

stations in Thessaloniki. This position aims at the analysis of the filters of PM1, PM2.5 and PM10 

from the three different locations in Thessaloniki (urban background, traffic and rural) for ions (K, 

Na, Cl, Mg, Ca etc) and biomass tracers (levoglucosan, manosan, galactosan). 

LTP5: Chemical analysis of DDT activity of the collected PM filters from the 3 main stations in 

Thessaloniki. This position aims at the analysis of the filters of PM1, PM2.5 and PM10 from the 

three different locations in Thessaloniki (urban background, traffic and rural) for DDT activity, 

which is well established index of PM redox activity. 

LTP6: Source apportionment and health impact assessment based on the daily PM levels and 

chemical analysis data, PM levels forecasting of the next days, monitoring of  PM levels against the 

regulatory thresholds. 

The six persons (young scientists) hired for the short-term positions, act as assistants to the 

corresponding LTPs described above. 

Moreover, the outcomes of CROME project have also resulted in the creation of two spin-off 

companies associated with AUTH, namely ENVELAB Systems and ENVELAB Technologies 

respectively. ENVELAB Systems will provide services in environmental and health impact 

assessment, taking stock of the integrative methodologies for environmental, exposure and health 

impact assessment tested in CROME. ENVELAB Technologies aims at providing the technological 

solutions for minimizing environmental footprint of manmade activities including waste 

management, ambient air emissions etc., accounting for the measures for minimizing exposure as 

identified in CROME. Both spin-off companies are expected to have an annual turnover above 

200,000€ for the first year, which is expected to increase significantly within the next years. 
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At JSI new group named Bio-analytics has been established and personnel on environmental health 

field has been expanded. Currently the expanded group consists of 2 permanent employees with 

PhD finished and 5 PhD students. 

Education is an important part of environmental health studies. In Slovenia, PhD (8) and MSc (2) 

students were involved in execution of monitoring campaigns, and in analytical and statistical work 

within CROME-LIFE+. Beside diplomas and PhD thesis, the students benefit also from practical 

trainings. Qualified personnel in the environmental health sector is currently in high demand, 

therefore students increased their carrier opportunities with involvement in the project. Such profile 

of employees can be useful in monitoring programs, promotion of healthier way of life 

Two new permanent posts for a senior scientist and for a technician both working on analytical 

applications to environmental and human biomonitoring studies has been opened by CSIC. 

Personnel from the CROME-LIFE group will apply to it. 

Furthermore, based on the enhanced publicity on the nutritional value of seafood a survey was 

conducted in the whole territory of Slovenia through the national Human Biomonitoring 

Programme to monitor the frequency of food consumption.  

Based on the questionnaire data 11.6 % of the people in Slovenia eat fish or other seafood once a 

week or more. Only 1.7 % eats fish or other seafood more than once a week. 

More in detail, 20.5 % of the total Slovenian population never eats fish or other seafood, 41.2 % 

eats fish less than once a month, 26.7 % once to three times a month, 9.9 % once a week, 1.5 % two 

to four times a week, 0.1 % five to six times a week and 0.1 % every day. Fish and other seafood 

consumption is the highest in the coastal part of Slovenia (Primorska region), where only 5.1 % of 

population never eats fish and 36.3 % of them eat fish at least once a week. 4 % of the coastal 

population eats fish more than once a week. In this region 16.2 % of the people eat locally caught 

fish, while in other regions 0 to 6.5 %. The percent of population of Primorska region (excluding 

the coastal part) that eats fish at least once per week is 19.3 %, among them 7.5 percent of the 

people eat fish more than once a week. In the capital of Slovenia (Ljubljana) the percentage of the 

people that eat fish at least once a week is 14.5 % in other regions around 10 % or lower. 

The fisheries sector contributes only 0.018% of the added value created by the Slovenian economy, 

or 0.014% of GDP (average of the last five years). Activities, such as processing of fish and other 

aquatic animals marketing of fisheries products including aquaculture are not included. The added 

value of these activities sector is estimated at 0.05% of GDP in Slovenia. The total amount of the 

added value of the main areas amounts to only EUR 3.8 million. 

The Slovenian fisheries sector, including processing and marketing of fisheries products, provides a 

relatively small contribution to the national level (in recent years it employees 400 people, 

representing 0.04% of all employees in Slovenia). Nevertheless, fisheries, aquaculture and 

processing and marketing provide vital employment at the regional (local) level, especially in the 

coastal zone. Statistics (Statistical Register of Employment) show that economic activity is higher 

in aquaculture and fisheries. In recent years, the trend indicates a decrease in employment in the 

fisheries sector and the increase in the number of employees in aquaculture, processing and 

marketing. It is expected that this trend will continue. 

The claim has been made that the main reason for fish consumption avoidance by the Slovenian 

population was related to the fear of the potential health effects of mercury contained in fish, 

particularly among pregnant women. Several public statements on the usefulness of sea food 

consumption were already made in Slovenia mentioning that one of CROME objectives was to 

address mercury exposure and potential health effects. As a result of these events, expression of 

interest of the local population to participate in the CROME survey has increased.  
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In May 2014 Joan Grimalt had several interviews in newspapers from the Balearic Islands, Diario 

de Mallorca, Ultima Hora, El Dia-El Mundo, and in radio programs. He was also interviewed by the 

journal specialized in Health Care “Salut i Força”. The above actions together with information 

provided during the recruitment of participants in the field campaigns contributed to the awareness 

raising of the local population which in turn is expected to affect significantly the consumer 

behaviour toward a more informed lifestyle. In this light citizen empowerment through their active 

participation in the project activities is believed to have a large impact at personal and societal level. 

 

Action C.2 2013 2014 2015 2016 

Project Trimester 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

Task C.1 Proposed               

 

Actual               

Deliverables 

 

Proposed             X  

 Actual              O 

Milestones Proposed           X    

 Actual             O  

5.2 Dissemination actions  

5.2.1 Objectives 

The dissemination activities ran throughout the project duration with the aim of informing citizens 

and involving key stakeholders (public authorities, associations, specialized technicians, scientific 

community) about the associations between exposure to chemical and the impact on human health. 

In addition, dissemination actions aimed at promoting the European Commission’s programme, to 

make Institutions aware of the importance of a quantitative assessment of the impact on human 

health associated to exposure to chemicals acting as neurodevelopmental and neurological toxicants 

and/or human carcinogens such as toxic and organic substances, the need of scientific research on 

this theme and guidelines for the reproducibility and generalized application of the methodology 

proposed. 

The plan encompassed the web-site creation, maintenance and updating, the preparation of 

information materials (e.g. leaflets and newsletters, notice boards etc.), the participation to National 

and International conferences, organization of public events, publications of technical and scientific 

articles in specialized journals, TV and radio appearances, newspaper and popular magazine 

articles.  

More in details the main objectives of the dissemination action were: 

 To inform all stakeholders of the demonstration sites on the objectives of the project and its 

resulted benefits. In this context study participants are recognized to be a major stakeholder 

group. 

 To promote the adopted practices and protocols to the key stakeholders. 

 To transfer the outcomes (practices and technologies) of the project to the rest of the EU 

Member States. 

 To network with other projects relevant to CROME-LIFE for information exchange. 

During the project lifetime, a huge number of dissemination activities have been put in place to 

achieve these results. These are hereinafter summarized for each activity type. 
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5.2.2 Dissemination: overview per activity 

Use of LIFE logo on documents and durable goods; 

According to the LIFE+ Common Provision the CROME-LIFE 

consortium acknowledged the support given by the Union in the 

framework of the project using the official LIFE logo provided by 

the Commission in all the report, presentation and dissemination 

material produced.  

Brochures, handouts, leaflets 

The leaflet of the project has been produced in five different languages (English, Greek, Italian, 

Spanish and Slovenian), each one in 1000 copies. The leaflet provided all the useful information 

about the project including the objectives of the project, the expected results, the problem targeted, 

the main benefits for the population as well as information on the methodological approach 

followed. All the leaflets have been distributed to the participants of main dissemination events and 

national and international conferences as well as during meetings with stakeholders. The project 

leaflets in five different languages is reported as Annex 15 of this report. 

Notice Board 

From the beginning of the project the Communication office of the coordinating beneficiary 

produced the project notice board. It describes the project, its targets and expected results in a 

synthetic and friendly way. It has been promptly distributed to the other beneficiaries and 

positioned in visible places (main corridors, main entrance of the sector) in every partner Institution. 

Overall, 4 notice boards have been created and distributed to each project partner in Greece, Spain 

Italy and Slovenia respectively. More pictures of the Notice Board are displayed in Annex 27.  

Web site 

The website of the project has been launched in October 2013 at the following URL: 

http://www.crome-life.eu/. The 

website of the project includes a 

public section where the main 

information relevant to the project 

(e.g. project overview and 

objectives, focus area, workplan, 

final deliverables and publications) 

and announcements of key scientific 

events (e.g. workshops, 

conferences) are reported and a 

private section for the exchange of 

documents and information among 

the project beneficiaries. The web 

site has been continuously updated 

with the latest news and 

deliverables. Following the 

Commission’s recommendations, 

AUTH uploaded the Greek version 

of the website, project budget and 

duration are also displayed. A short 

technical report illustrating the 

http://www.crome-life.eu/
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CROME-LIFE web site structure is reported as Annex 17. From the moment that this site was 

incepted till 31/12/2016, the site had 6.639 visitors from various countries. Detailed statistics of the 

visitors (number, country etc) are illustrated in Figure 12.  

 

Figure 12. Statistics of site visitors 

 

(e)Mailing lists  

The e(Mailing) list including all the CROME-LIFE consortium members has been compiled at the 

onset of the project and regularly updated to reflect the changes in the consortium composition. The 

most updated version is reported as Annex 28 of the this report. 
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analysis in the first and third trimesters of pregnancy”. Environmental Science and Pollution 
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2017, INCHES conference special issue, in press 
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All the papers published during the project are included in Annex 29 – “Peer-reviewed 

publications”.  

Press cuttings overview 

The work of AUTH on the assessment of health risks posed to the general population caused by 

extreme levels of particulate matter in Greece using the CROME-LIFE methodology has received a 

lot of media attention both in Greece (newspaper articles, and TV interviews, including in prime 

time news of the Public Television) and in the international press (article in the l’Espresso 

magazine in Italy).  

Work of CROME-LIFE with regard to the association between both toxic waste (in Italy) and 

Particulate matter (in Greece) and health outcomes was referred to in the editorial of Nature 

published the last week of April 2014. (http://www.nature.com/news/a-toxic-legacy-1.15087). 

Moreover, the lecture given by Prof. Grimalt (CSIC) at the Royal Academy of Medicine of the 

Balearic Islands entitled “Effects of persistent organic pollutants in childhood” had a strong impact 

in the media, with interviews in the main newspapers of Mallorca, Diario de Mallorca and Ultima 

Hora, as well as journals specialized in Health Care such as "Salut i Força". 

Prof. Milena Horvat (JSI) had several interviews in Slovenian media on mercury in food especially 

in fish to explain potential health effect of mercury versus beneficial value of other food 

ingredients:  

- HORVAT, Milena (intervjuvanec). Živo srebro v hrani in okolju (Mercury in food and the 

environment). VideoLectures.net - 10 March 2014. 

http://videolectures.net/znanostnacesti_horvat_zivo_srebro/. [COBISS.SI-ID 27548711]  

- HORVAT, Milena (intervjuvanec). vsaka medalja ima dve plati (Every medal has two 

sides): muzejski večer z dr. Milena Horvat o živem srebru v našem okolju. Idrijske novice, 

ISSN 1580-7061 - 6 December 2013, št.320, str. 4. [COBISS.SI-ID 27303719]  

- HORVAT, Milena (intervjuvanec). Živo srebro v ribah (Mercury in fish): intervju : RTV 

Slovenija 1, oddaja Dobro jutro. - 27 October 2014. [COBISS.SI-ID 28059943]  

-  HORVAT, Milena (intervjuvanec). Živo srebro v ribah (Mercury in fish): intervju : RTV 

Slovenija 1, oddaja Dobro jutro. - 2 October 2013. [COBISS.SI-ID 27116071]  

In addition Prof. M. Horvat (JSI) released a TV interview: Moj pogled na znanost (i.e. my view of 

science) presented on the main Slovenian TV channel RTV 1 on 11 and 17 January, 2015. The 

importance of HBM was emphasized and the need for an integrated approach as the one developed 

in CROME-LIFE to assess the safe consumption of fish in the Mediterranean population was 

highlighted. The interview can be viewed on the web page:  

http://ava.rtvslo.si/predvajaj/prof-dr-milena-horvat-1-2/ava2.174313815/ 

On October 2, 2015 the CSIC team had an interview with Radio Galicia (SER) on the work done 

concerning e-cigarette and tobacco smokers. In this context on October 6, 2015 the Catalan TV 

http://www.nature.com/news/a-toxic-legacy-1.15087
http://videolectures.net/znanostnacesti_horvat_zivo_srebro/
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27548711
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27303719
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=28059943
http://cobiss.izum.si/scripts/cobiss?command=DISPLAY&base=COBIB&RID=27116071
http://ava.rtvslo.si/predvajaj/prof-dr-milena-horvat-1-2/ava2.174313815/
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network TV3 visited CSIC laboratories for an interview related with the work done concerning e-

cigarette and tobacco smokers and the experimental procedure was filmed. 

The Slovenian national television prepared a TV series on mercury pollution as part of the 

"Science" related subjects. On November 7, 2015 Prof. Milena Horvat (JSI) and coworkers 

introduced the issue of Hg in the environment and its association with human health. 

http://4d.rtvslo.si/arhiv/ugriznimo-znanost/174369484. 

On January 24, 2016 it appeared in the midday news magazine of TV3 (the main TC channel in 

Catalonia) information on the study “A rapid method for the chromatographic analysis of volatile 

organic compounds in exhaled breath of tobacco cigarette and electronic cigarette smokers” 

published in J. Chromatography 1410, 51-59 (2015). This information was repeated in the news TV 

channel every half an hour during the whole afternoon. 

On May 9, 2016, Prof. Dimosthenis Sarigiannis, director of EnvE Lab/AUTH, had a TV interview 

on the importance of clean drinking water, examining cases of arsenic and other heavy metals 

contamination in the municipality of Serres, Northern Greece. 

On May 14, 2016, Prof. Dimosthenis Sarigiannis, director of EnvE Lab/AUTH had an extensive 

(c.a.1 hour) TV interview on lifelong ionizing and non-ionizing radiation exposure and human 

health, taking into account combined or multiple exposure to other environmental stressors. As 

thoroughly stated (interview in Greek), interactions between ionizing and non-ionizing radiation on 

the one hand, and chemical substances in the environment (e.g. heavy metals in drinking water and 

fish, carcinogenic compounds in airborne particles) and consumer products on the other, coupled 

with different dietary and activity patterns appear to have a critical impact on health status of the 

population. 

On May 31, 2016 the CSIC team visited the village of Flix to provide an overview of the results of 

LIFE-CROME during an interview to TV3 (Public Catalan TV network; Program “QuèQuiCom” – 

“WhatWhoHow?”). In the same day CSIC visited the municipal chemical laboratories of Flix to 

assess their analytical capabilities. 

The CROME-LIFE work reported in the Interregionl workshop held in Barcelona) on September 

14-16, 2016 had high impact in the media who showed interest in relation to problems related with 

atmospheric pollution (Radio 5) as well as to mercury in the Mediterranean Sea (newspaper La 

Vanguardia (2 times)); ABC, 20 Minutos, Diario de Ferrol, El Ideal Gallego, El Progreso, El Punt 

Avui, Diario de Arousa, El Periodico (2 times), Mediterraneo, and others TV such as TV3.  

Links to the programs: 

http://www.elperiodico.com/es/noticias/medio-ambiente/ninos-espanoles-expuestosmercurio- 

pescado-5383599  

http://www.lavanguardia.com/ciencia/20160914/41307667668/mercurio-pescadodesarrollo-

neurologico-ninos.html  

http://www.efe.com/efe/espana/sociedad/los-ninos-espanoles-mas-expuestos-almercurio-del-

pescado-que-la-media-europea/10004-3040871  

http://valenciaplaza.com/los-ninos-espanoles-estan-expuestos-a-mas-mercurio-en-elpescado-que-la-

media-europea  

http://www.jano.es/noticia-los-ninos-espanoles-estan-expuestos-26685  

http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas-expuestosmercurio- media-

europea/  

http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas expuestosmercurio- media-

europea/  

http://4d.rtvslo.si/arhiv/ugriznimo-znanost/174369484
http://www.elperiodico.com/es/noticias/medio-ambiente/ninos-espanoles-expuestosmercurio-%20pescado-5383599
http://www.elperiodico.com/es/noticias/medio-ambiente/ninos-espanoles-expuestosmercurio-%20pescado-5383599
http://www.lavanguardia.com/ciencia/20160914/41307667668/mercurio-pescadodesarrollo-neurologico-ninos.html
http://www.lavanguardia.com/ciencia/20160914/41307667668/mercurio-pescadodesarrollo-neurologico-ninos.html
http://www.efe.com/efe/espana/sociedad/los-ninos-espanoles-mas-expuestos-almercurio-del-pescado-que-la-media-europea/10004-3040871
http://www.efe.com/efe/espana/sociedad/los-ninos-espanoles-mas-expuestos-almercurio-del-pescado-que-la-media-europea/10004-3040871
http://valenciaplaza.com/los-ninos-espanoles-estan-expuestos-a-mas-mercurio-en-elpescado-que-la-media-europea
http://valenciaplaza.com/los-ninos-espanoles-estan-expuestos-a-mas-mercurio-en-elpescado-que-la-media-europea
http://www.jano.es/noticia-los-ninos-espanoles-estan-expuestos-26685
http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas-expuestosmercurio-%20media-europea/
http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas-expuestosmercurio-%20media-europea/
http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas%20expuestosmercurio-%20media-europea/
http://www.20minutos.es/noticia/2838186/0/ninos-espanoles-mas%20expuestosmercurio-%20media-europea/
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Prof . Milena Horvat (JSI) had a press Interview with Kozmos Radovan (person conducting 

interview) entitled: Znanost za zdravje in okolje (Science for Health and the Environment). Delo, 

ISSN 0350-7521, 2016 

http://www.delo.si/znanje/znanost/znanost-za-zdravje-in-okolje.html  

On 7 November, 2016 Prof. Milena Horvat (JSI) had an interview at Slovenian National TV 

programme: Dobro jutro,: Zdravje: Ali je živo srebro res tako zelo škodljivo? (Is mercury really so 

harmful?) RTV/SLO: 7.11.2016. Ljubljana: RTV SLO, 2016 where she spoke about the health 

effect of exposure to mercury in the framework of the CROME-LIFE project 

http://4d.rtvslo.si/arhiv/dobro-jutro/174435881 

 

On 11 November, 2016 Prof. Milena Horvat (JSI) had an interview: kemikalijah, človeku in okolju 

(About chemicals, humans and environment), kratka predstavitev projekta Ljubljanazelena 

prestolnica Evrope 2016: Frankfurt po Frankfurtu, Knjigarna Konzorcij, 11. 11. 2016, Ljubljana, 

Slovenia. 

http://www.mladinska.com/knjigarna_konzorcij/dogodki/pretekli_dogodki/arhiv_preteklih_dogodk

ov?etid=1843  

A TV interview with Prof . D. Sarigiannis (AUTH) was held on 22 November 2016 at PONTOS 

TV where the CROME-LIFE results on the impacts of air pollution in human health and the 

detrimental effects of biomass burning were illustrated and discussed. 

http://www.enve-lab.eu/index.php/enve-lab-tv-interview-pontos-tv-climate-change-mitigation/  

On 20 December 2016 Prof. Sarigiannis (AUTH) explains the health and environmental 

implications from biomass burners used for heating in Greece in the framework of the CROME-

LIFE project at an interview for the EPT3 TV Channel. 

http://www.enve-lab.eu/index.php/enve-lab-tv-interview-ert3-air-pollution-from-biomass-burners-

used-for-heating-in-greece/  

 

Annex 30 – “Press cuttings overview” contains all the press cutting material collected from the 

beginning of the project.  

  
 

http://www.delo.si/znanje/znanost/znanost-za-zdravje-in-okolje.html
http://4d.rtvslo.si/arhiv/dobro-jutro/174435881
http://www.mladinska.com/knjigarna_konzorcij/dogodki/pretekli_dogodki/arhiv_preteklih_dogodkov?etid=1843
http://www.mladinska.com/knjigarna_konzorcij/dogodki/pretekli_dogodki/arhiv_preteklih_dogodkov?etid=1843
http://www.enve-lab.eu/index.php/enve-lab-tv-interview-pontos-tv-climate-change-mitigation/
http://www.enve-lab.eu/index.php/enve-lab-tv-interview-ert3-air-pollution-from-biomass-burners-used-for-heating-in-greece/
http://www.enve-lab.eu/index.php/enve-lab-tv-interview-ert3-air-pollution-from-biomass-burners-used-for-heating-in-greece/
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Social Media used  

We made use of social media platform (i.e. twitter) as a further means of modern scientific 

communication channel to keep followers up to date with the latest project news via our Twitter 

feed (hashtag: #crome_life). The use of twitter for the purpose of raising awareness about the 

integrated assessment of the impact on human health due to acute/chronic exposure to chemicals was 

also successful. Within the project duration, CROME-LIFE managed to gain a significant number of 

followers.  

Attendance to conferences and symposia  

CROME-LIFE project organized and was present at huge number of dissemination, networking and 

training events addressing the scientific community, key stakeholders as well as the general 

population to spread the project outcomes and to raise the level of understanding among policy 

makers and increase awareness of the local public and competent authorities in the selected 

countries with regard to the possibility of using advanced biomonitoring and environment and 

health data analysis for efficient exposure assessment and health risk management.  

Through the presentation and discussion of project results and methods accompanied by the 

distribution of brochures and other information materials in different conferences and meetings the 

Consortium made sure that the CROME-LIFE results and methods were spread and understood by 

the persons/organizations that could be interested in using them. 

Dissemination activities included the participation at a remarkable number of conferences, 

workshops, and scientific events as follows: 

Human biomonitoring survey as a tool for assessing early life exposures to priority chemical 

pollutants, organized by WHO in Bonn on 18-19 September 2013 where Prof. Milena Horvat (JSI) 

was invited and presented issues related to mercury in the Mediterranean and ways forward as 

included in the CROME-LIFE project. 

 2
nd

 international symposium on environmental health and economics, organized by 

WHO in Bonn in October 2013, and 

 International capacity building workshop on multiple exposure to environmental 

stressors and health effects, organized by WHO in Bonn in October 2013 

where results of the work of CROME-LIFE on the public health burden from exposure to fine and 

ultrafine particles and organic pollutants and metals adsorbed on particulate matter in the 
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Thessaloniki ambient air and the results of the review report on combined exposure to 

environmental health stressors were presented by Prof. D. Sarigiannis (AUTH) in four invited 

lectures. 

The Environmental health in Horizon 2020, organized by the European Technology Platform on 

Industrial Safety (ETPIS) in Bruxelles on November 27, 2013 where Prof. Sarigiannis (AUTH) 

presented the main outline of CROME-LIFE and its preliminary findings The workshop brought 

together key experts from European academia (Imperial College, University of Amsterdam, VITO, 

INERIS, AUTH), industry (BASF, Agilent, a number of SMEs) and European Commission 

officials (DG Research and DG Environment). 

A course for Pediatricians and Child Neuropsychiatrists of the Italian National Health System, 

was organized by Istituto Superiore di Sanità in Rome in November 2013 where Dr. Calamandrei 

(ISS) presented the CROME-LIFE project to an audience of Pediatricians and Child 

Neuropsychiatrists of the National Health System. A list of contact persons in the different Italian 

Regions has been created for their future involvement in CROME-LIFE activities. 

The annual meeting of the INMA Childhood and Environment Project, organized by the 

INMA project in San Sebastian (Spain) in November 2013 where Prof. Joan Grimalt (CSIC) 

presented the CROME-LIFE objectives and methods. 

The Arctic Frontiers meeting in Tromso (Norway) on January 20-21, 2014. Prof. Milena Horvat 

(JSI) and Prof J. Grimalt (CSIC) attended the conference with two speeches related to CROME-

LIFE activities: the first one on the persistent organic compound and health outcomes in the 

Mediterranean regions and the second one on the environmental and HBM as a tool for assessing 

the mobility and reactivity of mercury. A poster on the exposure of European population to mercury 

was also presented.  

The International Mercury Symposium in Jeju (Korea) on February 19, 2014 where Prof. Milena 

Horvat (JSI) had a presentation entitled “Cost-effective biomonitoring strategies for mercury” in 

which the objectives and the methodological framework of CROME-LIFE were presented in 

relation to the usefulness of human biomonitoring to estimate the risks and the benefits for human 

health associated to Mercury exposure through food in the Mediterranean Region. 

International workshop on Endocrine Disrupting Chemicals and Obesity/Diabetes: 

implication for risk assessment at the European Food and Safety Agency (EFSA) in Parma on 

May 16-17 2014 where Dr. Calamandrei (ISS) was invited to present the CROME-LIFE project to 

an audience of about thirty scientists among the major EU and US experts in this field. 

26th Annual Conference of the International Society for Environmental Epidemiology (ISEE) 
in Seattle (USA) on August 24-28, 2014 where Prof. D. Sarigiannis (AUTH) organized and 

moderated a symposium on the international exposome collaboration with input from all 

international activities on the exposome (both in Europe and the USA) incorporating human 

biomonitoring data with environmental exposure assessment for environment-wide and health 

associations. 

At the same conference Prof. J. Grimalt (CSIC) gave a presentation entitled: “Determinants of the 

accumulation of polybromodiphenyl ethers in general adult population from Catalonia and other 

European Countries”. 

Moreover Prof. D. Sarigiannis (AUTH) gave a poster presentation titled: “Refining assessment of 

PAH exposure and potential carcinogenic risk assessment from biomass burning incorporating 

internal dosimetry metrics”.  

34
th

 International Symposium on Halogenated Persistent Organic Pollutants (DIOXIN-Madrid 

2014) in Madrid, August 31-September 5, 2014 where Prof. J. Grimalt (CSIC) gave an oral 
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presentation on the CROME-LIFE project and on the underlying exposome concept and the 

opening lecture on exposure to DDT and other organochlorine compounds. 

17
th

 International Conference on Heavy Metals in the Environment (ICHMET2014) , in 

Guiyang, China, 22-25 September, 2014 where the CROME-LIFE consortium organized a 

specialized session on toxic metal exposure and effects: the exposome approach (conveners: D. 

Sarigiannis (AUTH) and M. Horvat (JSI)). On this subject Dr. Alimonti (ISS) gave a presentation 

entitled “Human biomonitoring data for metals in an Italian adolescents cohort” on behalf of the 

CROME-LIFE team. He also was a member of ICHMET-2014 international scientific committee 

and co-chaired together with Dr. J. Snoj Tratnik (JSI) the special session: “Toxic metal exposure 

and effects: the exposome approach”. Dr. S. Tratnik presented a poster entitled: “Human 

biomonitoring surveys in Slovenia: Biomarkers of low-level exposure to trace elements”  

24
th

 Annual conference of the International Society of Exposure Science (ISES), Cincinnati, 

OH, USA on October 12-16, 2014 where Prof D. Sarigiannis (AUTH) presented two posters based 

on work done in the frame of CROME-LIFE. The posters related to “A new metric of fine and 

ultrafine PM exposure: the region-specific oxidative stress index (SOS)” and to “Refining 

assessment of PAH exposure and potential carcinogenic risk assessment from biomass burning 

incorporating internal dosimetry metrics”. 

First anniversary of the signature of Minamata Convention in Minamata, Japan, NIMD Forum 

2014 on October 18, 2014 where Prof. Milena Horvat (JSI) gave an oral presentation entitled 

"Evaluation of Methylmercury exposure and health effects in the Mediterranean population". 

4
th

 EspeQBrasil International meeting on Chemical Speciation in Curitiba (Brazil) on December 

9-12, 2014 where Prof M. Horvat (JSI) was invited to give a plenary opening lecture entitled 

"Biomonitoring of mercury in humans and the environment as a tool for environmental quality".  

On May 6
th

, 2014 CSIC gave a lecture at the Royal Academy of Medicine of the Balearic 

Islands. The title of the lecture was: “Effects of persistent organic pollutants in childhood”. The 

lecture was celebrated in the conference hall of the Ministry of Health of the Government of the 

Balearic Islands Palma (Mallorca). The purpose of the lecture was to describe to a wide audience 

and to medical doctors and nurses the results of the researches on the effects of chemical pollutants 

in the health and development of childhood. A substantial part of this research was based on the 

cohort of children from Menorca, one of the Balearic Islands. This lecture had a strong impact in 

the media, with interviews in the main newspapers of Mallorca, Diario de Mallorca and Ultima 

Hora, as well as journals specialized in Health Care such as "Salut i Força". 

On December 15, 2014 Dr. Gemma Calamandrei (ISS) held a seminar at the ISS premises entitled 

“L'esposoma, un approccio integrato allo studio degli effetti dell'ambiente sulla salute umana. I 

progetti HEALS e CROME-LIFE”. About 40 people including Master Degree students, PhD 

students, ISS researcher participated to the event. 

On April 2, 2015 JSI team presented Slovenian human biomonitoring studies and existing data for 

the CROME-LIFE Cross-Mediterranean study together with objectives of the project at the 2
nd

 

Slovenian toxicological congress with the following presentations:  

 J. Snoj Tratnik: "Longitudinal epidemiological study of low-level mercury exposure in 

susceptible population" 

 D. Mazej: "Essential and non-essential elements at Slovenian population: Results of human 

biomonitoirng" 

 M. Horvat: "Pilot European Human Biomonitoring study Democophes - case study 

Slovenia". 
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From 14 to 19 June, 2015 the JSI team had four oral presentations and one poster at the ICMGP 

Conference in Korea: 

 Evaluation of methyl mercury exposure, susceptibility and health effects in the 

Mediterranean population (Authors: Snoj Tratnik, Miklavčič, Mazej, Kobal, Krsnik, 

Osredkar, Barbone, Mariuz, Valent, Sofianou, Spirić, Marc, Stajnko, Falnoga, Horvat). 

 Assessment of health risks for vulnerable population groups posed by exposure to mercury 

and its compounds (Authors: Horvat, Snoj Tratnik, Mazej, Jagodic, Falnoga, Pavlin, 

Stajnko, Kobal) 

 Environmental and health issues in mercury mining contaminated sites in China and 

Slovenia (Authors: Horvat, Snoj Tratnik, Kotnik, Kocman, Falnoga). 

 The impact of the intrauterine exposure to MeHgon development of children at age of 18 

months (authors: Zdravko Špirič, Igor Prpić, Ana Milardović, Inge Vlasić Cicvarić, Jelena 

Radić Nisević, Petar Vukelić, Frane Mika, Milena Horvat) 

 Poster: Human biomonitoring in Slovenia: low-level mercury exposure across the country 

(Authors: Snoj Tratnik, Mazej, Pavlin, Jagodic, Kobal, Kononenko, Horvat). 

On June 23, 2015 Dr. Janja Snoj Tratnik (JSI) attended the workshop entitled "Health sector 

involvement in the implementation of the Minamata Convention: mercury exposure 

assessment and prevention" organized by WHO at the WHO regional office in Bonn to discuss the 

implementation of the Minamata convention. Dr. Tratnik gave two presentations entitled: 

“Exposure to methyl mercury from fish and other seafood”, and “Selection of sample matrices and 

overview of laboratory methods” where she presented a study on exposure to methyl mercury from 

fish consumption with most recent findings from epidemiologic studies. 

On June 25, 2105 CSIC organized in Madrid the Workshop "Environmental Pollution, a global 

problem" which belonged to the series of Workshops "Contemporary Thought and Science". In this 

workshop CSIC team explained to the Mother Queen of Spain, Ms. Sofia, and a group of 30 

accompanying persons the objectives of CROME-LIFE.  

On September 24, 2015 Prof. M. Horvat (JSI) gave a presentation in the plenary session of the 

National Meeting of Chemists in Slovenia entitled: “Analytical Chemistry of mercury in the Light 

of New International Convention (Minamata Convention)”  

On September 28, 2015 Prof. M. Horvat (JSI) presented the CROME project at the 22
nd

 

International Symposium on Environmental geochemistry which took place between 28 

September and 2 October in Piran, Slovenia. The presentation given was entitled “Mercury in the 

Mediterranean; environment and health implications” 

The 18
th

 International Symposium on Environmental Pollution and its Impact on Life in the 

Mediterranean Region (MEASEP) in Hersonissos (Greece), 26-30 September 2015 was an 

important occasion to disseminate the CROME-LIFE objectives and results. The symposium was 

attended by all the CROME-LIFE partners who presented different facets of the CROME-LIFE 

activities.  

 AUTH was present with four presentations: “Multiscale connectivity - a high dimension 

biology approach to unravel the exposome” (D. Sarigiannis), “Internal dosimetry metrics for 

risk assessment of endocrine disruptors – the case of bisphenol A” (A. Gotti et al.), “Cancer 

risk of PAHs in biomass emitted particulates” (D. Sarigiannis et al.), “The reactive oxidative 

potential from biomass emitted particulate matter (PM10, PM2.5 & PM1) and its impact on 

human health” (M. Kermenidou et al.). 
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 JSI presented three contributions: “Assessment of health risks for vulnerable population 

groups posed by exposure to mercury and its compounds” (M. Horvat et al.), “Longitudinal 

epidemiological study of low-level mercury exposure in susceptible population” (J. Snoj 

Tratnik et al.) and “Essential and toxic elements in Slovenian population: results of human 

biomonitoring” (D. Mazej et al.). 

 Finally ISS had one oral presentation entitled: “Environmental origin of 

neurodevelopmental disorders: in vivo models to unraveling complex etiologies” (G. 

Calamandrei et al.) 

On September 28 and 29, 2015 Prof. J Grimalt (CSIC) participated in board meeting of the 

International Panel on Chemical Pollution (Zurich, Switzerland). In this occasion Prof Grimalt 

described the goals of CROME and explained the main results achieved  

On October 16, 2015 Dr. Maria Luisa Scattoni (ISS) gave an oral presentation at the “International 

Meeting on Autism Spectrum Disorders: Developmental trajectories, neurobiological bases 

and therapies”, Siena (Italy) to an audience of around 250 people (scientists, neuropsychiatrists, 

pediatricians, family associations) about the CROME objectives and methodologies. 

On October 18-22, 2015 the JSI team attended the International Society for Trace Element 

Research in Humans (ISTERH) Conference in Dubrovnik, Croatia where two oral presentations 

were given: “Infant birth weight in relation to socio-demographic characteristics, dietary 

information and maternal blood levels of toxic and potential toxic elements in Slovenia” and 

“Estimation of cadmium exposure in Slovenian population of postpartum women and age matched 

men”.  

On October 20-21, 2015 Prof. M. Horvat presented an invited paper entitled "Overview of mercury 

Cycle in Environmental Compartments: perspective from Air, Sea and Land” at the SETAC 

Europe symposium “Global Environmental Change and Mercury Pollution: Environmental 

Governance, Research and Management of Converging Issues”. Prof. Horvat also attended the 

round table discussion on “Environmental Change in mercury pollution: past, present and Future”. 

On October 22, 2015 Prof. D Sarigiannis (AUTH) gave a presentation in the plenary session of 9
th

 

Congress of the Turkish Society of Toxicology entitled: “High dimension exposome biology: A 

paradigm change in chemical risk assessment in the making” where the methodological framework 

of CROME-LIFE was illustrated.  

On October 22, 2015 Prof. M. Horvat (JSI) attended the meeting on “UNEP Life Knowledge 

Platform for Mercury to Support Technical and Policy Communities of Practice” held in 

Brussels. 

On December 1-3, 2015 Prof. M. Horvat (JSI) attended an international meeting in Vancouver 

(Canada) titled: “Miners, Minerals and Minamata”, organized by UNEP, UNDP and University of 

British Columbia. Prof. M. Horvat presented a paper entitled "Mercury: Environmental legacies 

and solutions". 

10
th

 Young researchers' day at Institut Jožef Stefan, 31 March, 2016, Ljubljana where the JSI 

team gave three presentations entitled:  

 Snoj Tratnik Janja, Falnoga Ingrid, Trdin Ajda, Mazej Darja, Sešek-Briški Alenka, Osredkar 

Joško, Krsnik Mladen, Kobal Alfred Bogomir, Neubauer David, Kodrič Jana, Stropnik 

Staša, Gosar David, Marc Janja, Prpić Igor, Spirić Zdravko, Horvat Milena. Prenatal 

mercury exposure, neurodevelopment and APOE genetic polymorphism.  
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 Jagodic Marta, Snoj Tratnik Janja, Mazej Darja, Stajnko Anja, Pavlin Majda, Kobal Alfred 

Bogomir, Kononenko Lijana, Horvat Milena. Birth weight in relation to mother's blood 

levels of selected elements in Slovenian mother-child pairs.  

 Stajnko Anja, Snoj Tratnik Janja, Mazej Darja, Jagodic Marta, Krsnik Mladen, Kononenko 

Lijana, Horvat Milena, Falnoga Ingrid. Cadmium in urine and blood and metallothionein 

polymorphisms.  

8
th

 International Postgraduate School Student Conference, IPSSC'16, Jožef Stefan Institute, 

April 2016 where the JIS team provided two presentations entitled: 

 Jagodic Marta, Snoj Tratnik Janja, Mazej Darja, Stajnko Anja, Pavlin Majda, Krsnik 

Mladen, Kobal Alfred Bogomir, Kononenko Lijana, Horvat Milena Maternal blood levels of 

selected elements and birth weight of mother - child pairs living in Slovenia  

 Stajnko Anja, Snoj Tratnik Janja, Mazej Darja, Jagodic Marta, Krsnik Mladen, Kononenko 

Lijana, Horvat Milena, Falnoga Ingrid. Cadmium exposure biomarkers and their 

associations with renal function biomarkers at low level of exposure. 

On April 17-19, 2016 Prof J. Grimalt (CSIC) attended the 2
nd

 International Conference on 

Human Biomonitoring in Berlin. During the conference Prof. Grimalt illustrated and discussed 

the CROME-LIFE results with several medical scientists: Antonio M. Pasciuto (EUROPAEM-

ASSIMAS, Italy), Stephan Böse-O’Reilly (University Hospital Munich, Germany), Peter van der 

Hazel (HEAL, The Netherlands), Peter Ohnsorge (Deutscher Berufsverband der Umweltmediziner, 

Germany). 

At the same conference the JSI team gave four presentations entitled: 

 Snoj Tratnik Janja, Mazej Darja, Horvat Milena. Analytical quality requirements in Human 

Biomonitoring: trace elements in human blood. In: Human bio monitoring: science and 

policy for a healthy future. Berlin: Federal Ministry for the Environment, 2016, p. 80.  

 Stajnko Anja, Snoj Tratnik Janja, Mazej Darja, Jagodic Marta, Krsnik Mladen, Kononenko 

Lijana, Falnoga Ingrid, Horvat Milena. Evaluation of urine and blood Cd levels: science and 

policy for a healthy future. Berlin: Federal Ministry for the Environment, 2016, p. 85.  

 Jagodic Marta, Snoj Tratnik Janja, Mazej Darja, Stajnko Anja, Pavlin Majda, Kobal Alfred 

Bogomir, Kononenko Lijana, Horvat Milena. Birth weight in relation to maternal blood 

levels of selected elements in Slovenian mothers. In: Human bio monitoring: science and 

policy for a healthy future. Berlin: Federal Ministry for the Environment, 2016, p. 88.  

 Falnoga Ingrid, Trdin Ajda, Marc Janja, Snoj Tratnik Janja, Mazej Darja, Stajnko Anja, 

Spirić Zdravko, Horvat Milena. Apolipoprotein E (ApoE) genotypes in relation with Hg, As, 

Pb and Se levels in mothers and their newborns. In: Human bio monitoring: science and 

policy for a healthy future. Berlin: Federal Ministry for the Environment, 2016, p. 98 

On May 26, 2016 Dr. Anna Pino (ISS) gave a presentation entitled “Italian adolescents cohort: an 

exposome approach” at the 6
th

 International Symposium Federation of European Societies on 

Trace Elements and Minerals in Catania (Italy). During the presentation Dr. Pino provided an 

overview of the CROME-LIFE project and illustrated the results obtained through the application of 

the CROME-LIFE methodology to the Italian biomonitoring survey (PROBE). 

On May 24-26, 2016 the CSIC team had a presentation in London at the Respiratory Health 

Summit about the results obtained from the comparison of the exposure to pollutants in humans 

generated as consequence of tobacco and e-cigarette smokers. 
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On June 1, 2016 Prof. Joan O. Grimalt (CSIC) participated to a scientific workshop on Public 

Health problems associated with exposure to endocrine disruptors. The workshop was 

organized by the Public Health Society of Catalonia and the Balearic Islands. 

On June 16, 2016 Prof. Joan O. Grimalt (CSIC) gave a lecture entitled: Human exposure to 

polycyclic aromatic hydrocar bons and other pollutants in schools. Are indoor atmospheres really 

indoor? at the Research Center for Toxic Compounds in the Environment of the Masaryk 

University in Brno (Czech Republic). 

On June 20-22, 2016 the AUTH team participated to the 10th
 International Symposium on 

Sanitary and Environmental Engineering (SIDISA 2016) held in Rome (Italy). Dr Karakitsios 

(AUTH) gave two oral presentations: the first one entitled “Cancer risk from exposure to dioxins 

and furans after accidental fire in an urban waste recycling facility” where first results of the 

cancer risk related to dioxins exposure from the accidental fire in Aspropyrgos (Greece) were 

presented. The second one entitled “Health and monetary impact of biomass burning for space 

heating” where results obtained through the application of the CROME-LIFE methodology to 

assess the health and economic impacts of the biomass burning for residential space heating in 

Greece were illustrated. 

On July 4, 2016 Prof. Denis Sarigiannis (AUTH) presented the work of CROME-LIFE at the 

workshop “Health and Environment in Urban Agglomerations”, held at the Technical 

University of Cyprus. The presentation was entitled “The exposome of Thessaloniki”, where various 

aspects of multiple exposure (e.g. air pollution, contaminated water with heavy metals and 

pesticides) and effects (e.g. metabolic disorders, neurodevelopmental defects and cancer) 

encountered in urban environments and evaluated by CROME-LIFE were presented. The workshop 

was followed by a meeting with authorities of the city of Limassol in order to see how the CROME 

paradigm can be applied in environmental health prevention and risk management in Limassol. 

On July 25, 2016, Prof. Joan O. Grimalt (CSIC) attended the Social Impact Science Conference 

where he provided a summary of the work done in Flix in relation to the pollution of the chloralkali 

factory and the health impacts in the population. 

28th
 Annual Conference International Society for Environmental Epidemiology (ISEE), Rome, 

Italy, 31/8-4/9/2016 where the AUTH team gave two presentations. 

 D. Sarigiannis. Assessing health impacts of hazardous waste: the exposome paradigm. 

 D. Sarigiannis, S. Nikolaki, M. Kermenidou, D. Zikopoulos, S. Karakitsios. Cancer risk of 

PAHs in particles emitted from biomass combustion 

52
nd

 European Congress of the European Societies of the Toxicology (EUROTOX 2016) in 

Seville (Spain), on September 4-7, 2016 where the AUTH team had two presentations: 

 D. Sarigiannis, S. Karakitsios, E. Handakas, A. Gotti. Exposome analysis of polyaromatic 

hydrocarbons. 

 D. Sarigiannis, K. Papadaki, S. Karakitsios. Development and evaluation of QSAR models 

for use in toxicokinetic modelling of “data poor” industrial chemicals.  

On September 8, 2016, Prof. J Grimalt (CSIC) was invited to give a lecture at the International 

University Menendez y Pelayo in Santander (Spain) in the cycle “Knowledge and Principles” 

entitled: What can scientist do with the environmental problems? In this lecture, the CROME-LIFE 

work carried out in Flix (Spain) has been described. 

5
th

 International Conference on Industrial and Hazardous Waste Management, Chania, 

Greece, 27-30/9/2016. Where the AUTH team had two presentations:  
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 D. Sarigiannis, S. Karakitsios, A. Gotti. Assessing health impacts of hazardous waste: the 

exposome paradigm. 

 D. Sarigiannis, S. Karakitsios, E. Handakas, A. Gotti. Cancer risk from exposure to dioxins 

and furans after accidental fire in an urban waste recycling facility. 

On October 5-6, 2016 Prof. D. Sarigiannis (AUTH) presented an invited talk at the workshop: 

“Waste, health, sustainability: what way forward”, held in Bonn (Germany) organized by WHO 

European Center for Environment and Health. The lecture was entitled “Integrated assessment of 

waste-related health impacts”. Most importantly, Prof. D. Sarigiannis, based on the outcomes of 

CROME-LIFE, made clear proposals on waste management policy actions in Europe to ensure 

health and sustainability in his capacity as WHO advisor on integrated health impact assessment. 

This will be used as input to the forthcoming Ministerial Conference of the WHO (13-15 June 2017 

@Ostrava, Czech Republic). 

AUTH participated in the International Society of Exposure Science (ISES) conference held in 

Utrecht (Netherland), October 9-13, 2016, with the following presentation: 

• S. Karakitsios, D. Sarigiannis, A. Gotti, E. Handakas. The importance of internal dosimetry in 

unravelling the exposome Internal dosimetry metrics for risk assessment of endocrine 

disruptors – the case of bisphenol A 

At the same conference, the JSI team gave a presentation entitled: 

• Horvat Milena, Snoj Tratnik Janja, Mazej Darja, Jagodic Marta, Falnoga Ingrid, Stajnko Anja, 

Kobal, Alfred Bogomir. Assessment of health risks for vulnerable population groups posed by 

exposure to mercury and its compounds 

XVI Scientific Meeting of the Spanish Society of Chromatography and Related Techniques on 

November 3, 2016 in Seville (Spain) where the CSIC team gave an oral presentation entitled: 

“Comprehensive analysis of volatile organic compounds in atmospheres that are under influence of 

the emissions from a chlor-alkali plant”  

Nanosafe 2016, International Conference on Health & Safety issues related to Nanomaterials 
in Grenoble (France) 7-10/11/2016 where the AUTH team gave two oral presentations entitled: 

 D. Sarigiannis, S. Karakitsios, M. Kermenidou Health impact assessment of urban ultrafine 

and nano particles.  

 D. Sarigiannis, S. Karakitsios, M. Kermenidou. Oxidative potential and health impact 

assessment of PM.  

7
th

 Symposium of nutrition and health hygiene regime organizers in kindergartens organised 

by Institut of Food Safety and Environmental Health, on November 8, 2016, in Rimske Terme 

(Slovenia) where the JIS team gave an oral presentation entitled: 

 Snoj Tratnik Janja, Falnoga Ingrid, Trdin Ajda, Stajnko Anja, Mazej Darja, Krsnik Mladen, 

Osredkar Joško, Kobal Alfred Bogomir, Kodrič Jana, Stropnik Staša, Gosar David, Lešnik 

Musek Petra, Neubauer David, Marc Janja, Spirić Zdravko, Prpić Igor, Horvat Milena. Low-

level mercury exposure in susceptible population strata (Izpostavljenost nizkim 

koncentracijam živega srebra pri občutljivi populaciji) 

2016 AIChE Annual Meeting, San Francisco (CA), USA, 13-18/11/2016 where Prof. Sarigiannis 

(AUTH) gave one platform presentation entitled: 

 K. Papadaki, S. Karakitsios, D. Sarigiannis Advanced Modeling of Tissue:Blood Partition 

Coefficients for Industrial Chemicals  
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Minisymposium organized by Department of Biochemistry and molecular biology of the Jozef 

Stefan Institute, Ljubljana (Slovenia), on November 23, 2016 entitled Environmental exposure to 

metals and individual susceptibility on genetic level (Okoljska izpostavljenost kovinam in 

občutljivost posameznikov na genski ravni) 

Prof. J. Grimalt (CSIC) gave two invited lectures at the University of Barcelona (Faculty of 

Chemistry): “Toxic effects of Environmental Pollutants” on 10 and 30 November 2016.  

Networking activities  

On 29 January 2015 JSI participated to a meeting with the Management and Executive Board of the 

EU funded ERA Chair Isofood project where an effective communication toward a good 

networking agreement with the ERA Chair Iso-food project stakeholders group was established. 

During the meeting Prof. M. Horvat provided an overview of the CROME-LIFE project. We 

concluded that we shall organize future stakeholders meeting jointly as this could be more cost-

efficient and could better attract active participation of stakeholders working in the environment and 

health community.  

In February 2015 ISS organized a meeting with the University of Rome "Sapienza" to verify the 

possibility of an official participation of the CROME-LIFE consortium to the EXPO 2015 in Milan 

to present the project in a scientific event to be held in June 2015. 

On June 3, 2015 Prof. M. Horvat (JSI) attended the meeting organized by the French Ministry of 

Research in Paris related to the preparation of the EU JRP Human Biomonitoring Initiative - 

EHBMI. The EHBMI programme includes strong components of the networking activities such as 

collaboration with on-going environment and health related research projects throughout Europe 

including CROME-LIFE. 

On October 8, 2015 Dr. S Karakitsios (AUTH) attended the CONCAWE workshop on “PAH 

integrated exposure modelling” where the CROME-LIFE modeling framework applied to PAHS 

exposure was presented and discussed 

With regard to networking with other LIFE+ projects ISS contacted the LIFE+ project 

PERSUADED "Phthalates and bisphenol A biomonitoring in Italian mother-child pairs" to organize 

a common initiative with stakeholders in Italy. This networking activities led to the preparation of a 

brief explanatory note in Italian about the CROME-LIFE activities to be included in the 

PERSUADED Newsletters. In addition, ISS presented the CROME-LIFE project during the LIFE 

PERSUADED project, held at the ISS premises in Rome on December 17, 2015. Networking 

activities with other LIFE projects are ongoing. In this light ISS established contacts with the 

MAPEC-LIFE project which focuses on air pollution and children’s health and with the LIFE 

GIOCONDA project which focuses on education on environmental health in higher school in Italy. 

Following the interregional workshop in Rome, where a specific part of the meeting was dedicated 

to networking with PERSUADED and MAPEC LIFE+ projects, Dr. Calamandrei (ISS) was invited 

to present the CROME project at the closing meeting of the MAPEC LIFE+ project held in Pisa, on 

June 15-16, 2016. The audience (about 100 people) included personnel of the National Health 

System, academic researchers in the field of environmental issues, students from the University of 

Pisa, stakeholders, local authorities involved in environmental monitoring and protection. During 

the meeting, Dr. Calamandrei (ISS) presented the CROME-LIFE results and discussed about risk 

perception and communication as well as governance issues related to the environment and human 

health. The questions related to Knowledge Transfer and Exchange (KTE) among researchers, 

public administrators and other stakeholders are a priority for LIFE. A network was created to 

exchange experiences and enhance the work in progress, and CROME-LIFE was invited to 

participate to this network. 
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On September 26-27, 2016 Prof. J. Grimalt (CSIC), participated to meeting of the Board of the 

International Panel on Chemical Pollution in Barcelona. The meeting was attended by 

representatives from Switzerland, USA, Canada, the Netherlands, Japan and China besides Joan O. 

Grimalt, also a board member. In this meeting several CROME-LIFE results were discussed and 

considered for further development in other countries than those involved in CROME-LIFE. 

ISS participated on November 14, 2016 to the LIFE GIOCONDA networking meeting “Knowledge 

transfer and exchange in EnvHealth risk governance” in Rome where Dr. Calamandrei presented 

the CROME-LIFE project. 

Annex 31 – “Attendance to conferences and networking activities” contains all the material 

collected from the beginning of the project concerning the abovementioned dissemination and 

networking activities.  

Stakeholders engagement  

CROME-LIFE considers stakeholders engagement a central theme in the project activities to help 

guide the project ensuring that it addresses users’ needs, and to provide feedback and comments on 

the utility, shortcomings or potential further development of its products.  

The first interregional workshop of CROME-LIFE project (deliverable D1.5) took place in 

Ljubljana, Slovenia on November 25, 2016. The workshop was attended by 35 participants 

including stakeholders, scientists and students. Representatives of Ministry of Health, National 

Institute of Public Health (NIJZ), National laboratory for Health, Environment and Food (NLZOH) 

and University Medical Centre Ljubljana were present. During the workshop the CROME-LIFE 

team presented and discussed with the audience the main results obtained as well as the 

methodology and tools applied.  

The ISS Unit organised the second CROME-LIFE interregional workshop (deliverable D1.6), held 

in Rome at the ISS premises on April 21, 2016. About 50 people participated to the workshop, 

including representatives of academia and governmental research bodies, of the Ministry of Health 

and of the National and Regional Health Services. The project coordinator illustrated the CROME-

LIFE methodology and approach to the audience, then the four Countries communicated the results 

of national case Studies and CROME common study. The technical part of the workshop was 

followed by a round table discussion with stakeholders, which included the Ministry of Health, the 

Latium Health Service, the most important Italian Environmentalist Association and representatives 

of the National Societies for i) Pediatrics, ii) Child Neuropschiatry, and iii) Preventive Medicine. A 

specific part of the workshop was also dedicated to networking activities, with presentation of the 

two LIFE+ Project (PERSUADED and MAPEC) focused on biomonitoring and children health in 

Italy. A CROME-LIFE panel board was exhibited at the ISS premises; CROME-LIFE leaflets in 

Italian were distributed to the participants together with a brochure containing a summary of the 

CROME-LIFE objectives and methodology and the abstracts of the oral communications both in 

English and Italian language. 

The third CROME-LIFE interregional workshop was held in Barcelona at the premises of the Parc 

de Recerca Biomèdica de Barcelona (PRBB) on September 14-16, 2016. On this occasion, the 

CROME workshop was merged with the International Conference on Children’s Health and the 

Environment (INCHES). About two hundred and fifty people among researchers of academia, 

Ph.D. students, and government research bodies, Health Service representatives and various 

stakeholders participated to the workshop. The workshops focused on the application, the problems 

encountered and the results derived in each Country.  

Beside the above contractual workshops a large number of meetings with stakeholders in the 

different countries where the CROME-LIFE project was implemented were organized to share and 
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discuss the project methods, tools and results. Hereinafter the most important are listed and 

summarized. 

A first series of working meetings with local authorities and stakeholders for each demonstration 

site to present and discuss the project methodology and objectives in took place in the last quarter of 

2013. 

On 10-11 October 2013 AUTH had a meeting with ENVIROPLAN, a specialized company to 

discuss acquisition of environmental data and setting up of additional in situ measurements in the 

Asopos river basin. On the 14-15 October Prof. Sarigiannis presented the preliminary results of the 

health impact assessment associated to the use of biomass for space heating in urban centers in 

Greece at the 2
nd

 international symposium of the WHO Environmental Health Economics Network 

in Bonn, Germany. On October 16-18 he also presented the CROME-LIFE methodology and 

preliminary results based on extended data review of the health risk associated with combined 

exposure to multiple stressors in the indoor environment at the WHO international workshop on 

multiple hazards and exposures through the environment.  

On 23 October 2013 Dr. Karakitsios (AUTH) had a policy/technical meeting with regulators of the 

Ministry of the Environment and other technical experts in Athens to discuss the control 

mechanisms and technical specifications of pellet burners based on the CROME-LIFE work 

addressing health risks from biomass combustion in cities. Prof. Sarigiannis in parallel presented 

the preliminary concept of the application of the CROME-LIFE methodology to address 

environmental health aspects of local population exposure to hexavalent chromium in the Asopos 

river basin to the management board and the scientific committee of the Citizens Inspectorate for 

Sustainable Development (CISD). CISD is an NGO that supports environmental policy in Greece – 

it has played and continuous to play a very important role in the effective management of the 

Asopos river basin contamination issue.  

On 24 October 2013 Prof. Sarigiannis (AUTH), in his capacity as national expert on the 

Environment (SC5) pillar of Horizon 2020, presented the CROME-LIFE methodology to the 

Member States Committee on SC5 and invited national representations for comments and 

collaboration with national agencies and research centers and regulators on environmental health in 

order to expand the stakeholder network of the project beyond the national boundaries of the EU 

Member States participating in CROME-LIFE. 

The Istituto Superiore di Sanità (ISS) organized a meeting on 20 November 2013 in Rome with the 

Latium Regional Health Authorities. The participants discussed the collaboration and involvement 

of the Regional Health Authority in CROME-LIFE with regard to 1) sharing of data collected in the 

past years concerning environmental health in areas at risk for different sources of environmental 

pollution (Rome, Viterbo Province, Latina Province and Northern Latium coastal area) to be 

included in analyses of national case studies; 2) link with other local stakeholders; 3) support in 

disseminating the CROME-LIFE approach, protocol and results among the general population in 

the selected areas, with specific reference to children/adolescents’ neuropsychological health and 

neurological/neurodegenerative disease in adults. 

The Spanish Council for Scientific Research (CSIC) organized a series of meetings with local 

stakeholders. In November 2013 a meeting in Palma (Mallorca) was organized with the head of 

Environmental Epidemiology of the Health Unit of Menorca from the Health Service of the 

Balearic Islands, to illustrate the goals of the CROME-LIFE project. During the meeting it was 

discussed the organization of the study of the transfer of mercury and POPs to inhabitants of 

Menorca through the diet.  

On 15 November 2013 in San Sebastian, Prof. Joan Grimalt organized a technical meeting with 

Tecnicalia, a company developing methods for the management of pollution impacts in the 
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environment, to present CROME-LIFE. On 29 November 2013 in Barcelona Mr. Jordi Rofes 

(delegate for environmental affairs from the city hall of Flix) met CSIC scientists to discuss the 

results of the air sampling already performed in the village and the organization of new sampling 

campaigns in the frame of CROME-LIFE. During this period CSIC have kept communicating with 

personnel from the City Hall of Flix (Catalonia) to discuss the pollution levels in the atmosphere in 

this area. Furthermore, CSIC exchanged information with the representatives the autonomous 

Government of Catalonia, AQUAMED (a public company operating in the Ebro River Basin) and 

Construcciones y Contratas, a company responsible for the remediation of the dumped industrial 

residues in the Flix reservoir. In all the case the reactions gathered were very positive. On 24 April 

2015 it is scheduled another meeting with the City Hall of Flix for discussion of the monitoring 

results and the preventive health strategies to avoid exposure to the emissions of the atmospheric 

organochlorine pollutants. 

Jožef Stefan Institute (JSI) organized a technical meeting with local National Health Institutes on 21 

November 2013 in Ljubljana to illustrate the CROME-LIFE project objectives and methods and to 

underline importance of a strong collaboration with National Health Institutions in order to establish 

an interdisciplinary team able to make the results of national HBM useful, to link them with other 

existing national databases in the frame of CROME-LIFE project. During the meeting with the 

Public Health Institute and Institute for Health Protection representatives, it was discussed the 

possibilities of using existing national databases (environmental, food, clinical, etc.) in connection 

to HBM data. In addition JSI organized a meeting with the Slovenian Ministry of Health Bureau of 

Chemicals to discuss the potential use of the CROME-LIFE results and methodology in the national 

HBM program. 

The ISS team met Prof. Philippe Grandjean, one of the major experts of mercury neurotoxicity 

worldwide, who held two seminars in Rome, on 24 and 27 March 2014. The latter, entitled 

“Precautionary policy-making from environmental epidemiology: mercury, PCB, PFC and other 

headaches” was held at the ISS and involved about 60 researchers in the field of environmental 

health, epidemiology and neurosciences. After the talk Dr. Alimonti and Dr. Calamandrei discussed 

with Prof. Grandjean about the hypothesis of specific genetic vulnerabilities to metals and other 

neurotoxicants occurring in some population subgroups, and about the more appropriate 

experimental design to assess such hypothesis in the epidemiological studies foreseen in CROME-

LIFE. 

Two stakeholder meetings were organized by the ISS, the first in Udine (Udine Hospital/University 

of Udine) on 3 April 2014, the second at the Pediatric Institute Burlo Garofolo in Trieste on 28 

October 2014. Dr. Calamandrei and Dr. Alimonti presented the CROME-LIFE objectives, 

discussed the major gaps in knowledge identified in Action B1, described the state of the art of 

research on Hg effects on brain development and explained the aims of the CROME-LIFE common 

case study. Clinicians, pediatricians, psychologists and epidemiologists attended the two meetings. 

ISS and Università di Roma "Sapienza" co-organized on the 3
rd

 of July 2014 a full-day workshop 

entitled "Food Safety and Quality". In this occasion Dr. Calamandrei (ISS) held a presentation 

entitled "Heavy metals in Mediterranean fish: nutritional style, protective factors and 

neuropsychological development" where the CROME-LIFE project was illustrated to an audience 

of 40-50 people which included researchers, academics and stakeholders. 

Joan O. Grimalt and Merce Gari (CSIC) organized a workshop with a group of users of pesticides 

and their families in one village of the country side (Sucs, Catalonia, Spain 30 September 2014). In 

this meeting they were informed on the short term and long term risks associated to the use of the 

pesticides and on the objectives of the CROME-LIFE project. 

The list of Slovenian national stakeholders was updated and a meeting was organised on 13 January 

2015 with the Ministry representatives in preparation of the CROME-LIFE third working meeting 
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with stakeholders. The aim of the meeting was to discuss on how to best organize the working 

meeting. We planned to organize an event where results from the CROME-LIFE project in the 

frame of HBM in Slovenia are presented to a large group of stakeholders from 12 regions of 

Slovenia besides representatives from the Ministry of the Environment.  

On 12 February 2015 CSIC participated to a working meeting in Barcelona with Drs. Maties 

Torrent (Àrea de Salut de Menorca, IB-SALUT, Fundació Caubet-CIMERA, Mallorca, Spain) and 

Ferran Ballester (Centre for Public Health Research (CSISP)-FISABIO, Valencia, Spain) to discuss 

sampling strategies for organochlorine compounds and metals in Menorca and Valencia. From the 

CSIC group this meeting was attended by Joan O. Grimalt, Merce Gari, Marta Fort, Eva Junque. 

On April 24, 2015 a delegation from CSIC visited the City Hall of Flix where they met the major of 

the village (Mr. Marc Mur), the councilor for Environment (Mr. Francesc Barbero) and the manager 

of a Natural Park in the area (Mr. Pere Josep Jimenez). They were informed on how to handle the 

health risks related with the emission of organic compounds into the atmosphere as consequence of 

the emissions related with the extraction of residues from a chloralkali plant. The discussion also 

involved to study the results of the atmospheric measurements performed by personnel from CSIC 

in this village. 

JSI organized several working meeting with the Ministry of Health of the Republic of Slovenia, 

Office for Chemicals and the National Institute of Public Health in order to promote human 

biomonitoring as tool for risk assessment in the frame of CROME-LIFE activities. As the 

methodology requires intersectoral approach meetings with the Ministry of Environment, 

Environmental Agency were also organized to discuss the possibility to better exploit the existing 

database on air quality. 

AUTH had frequent contacts with the Ministry of Health (Directorate of Public Health) to illustrate 

the field campaign and to set up the biomonitoring study in the area of Asopos river in the course of 

May 2016 in the frame of the National Case Studies of CROME-LIFE.  

On June 10 2015, ISS had a technical meeting with stakeholders in Trieste at Burlo Garofolo 

Pediatric Institute to discuss the data stratification and association of follow-up data with previous 

neuropsychological scores assessed at 18 and 40 months of age.  

On June 4, 2015 Prof. J Grimalt (CSIC) had an interview with the major of Flix and with the new 

management team of the City Hall to discuss the main goals of CROME-LIFE in the context of this 

village which has an important chlor-alkali plant nearby. 

On November 23, 2015 JSI organized a stakeholder meeting in Ljubljana (Slovenia) to present the 

CROME-LIFE study in relation to the ERAChair IsoFood (Isotopic techniques in food safety, 

security and traceability). This international stakeholder meeting was organized with the intention 

to promote isotopic techniques in human health related studies including CROME-LIFE. 

On February 17, 2016 the CSIC team had a meeting in Flix with the major and a commission of the 

city hall of this village to explain the conclusions of this study.  

On May 12, 2016 the CSIC team had a meeting with environmental researchers from the 

Autonomous University of Barcelona for discussion of the available health exposure and 

environmental results of the Flix area. 

On June 20, 2016 Prof. Joan O. Grimalt (CSIC) had a meeting in Barcelona with the General 

Director of Environmental Quality of the Catalan Government, Ms. Mercè Rius. Prof Grimalt 

presented the CROME results and discussed on how these results could be relevant for the public 

health policies in the population of Tarragona (Catalonia). 



 72 

On June 30, 2016 Prof. Joan O. Grimalt and Dr. Esther Marco (CSIC) had a meeting in the City 

Hall of Flix for discussion of health issues for the population of this village related with the 

exposure to organochlorine compounds. This meeting was chaired by the Major of the City Hall. 

On July 8, 2016 Prof. Denis Sarigiannis (AUTH) presented the findings of CROME related to the 

exposome analysis of air pollution in Thessaloniki and the related policy impact at the 12th 

National Congress of the Hellenic Municipality Network of Healthy Cities. The audience included 

several stakeholders from the policy arena (mayors from several Greek cities and the Minister of 

Development of the Greek Government). All of them were interested in the implications of policy 

using the methodological framework developed in CROME-LIFE for targeted policy interventions. 

A key application with potentially significant societal impact would be the rehabilitation and 

sanitization of the Fyli landfill (the largest landfill in Greece, serving the whole of the region of 

Athens). Prof. Sarigiannis has been invited by the Mayor of Fyli to provide guidance on how to 

perform this intervention in order to maximize the environmental and public health benefit to the 

local population and the population of the Athens metropolitan area overall (this affects 4.5 m 

people). 

On July 14, 2016 Prof. Joan O. Grimalt (CSIC) had a technical meeting in Tarragona with the 

Director of Environmental Quality of the Catalan Government to discuss the best strategy to deal 

with environmental problems generated by petroleum refinery inputs.  

On July 21, 2016, Prof. Joan O. Grimalt (CSIC) met in Flix the director of Acuamed responsible for 

the remediation works of the pollution from the chlor-alkali factory installed in this site). In the 

same day Prof. Joan O. Grimalt and dr. Esther Marco (CSIC) had a meeting in Reus with the major 

of the City Hall of Flix and with a delegation of this municipality to discuss the state- of-the-art of 

the remediation of the pollution generated by the chlor-alkali factory. 

Further dissemination events attended by ISS included a presentation of the CROME-LIFE project 

and diffusion of leaflets in Italian language during the European Night of Research (Notte Europea 

dei Ricercatori), an initiative funded by the EC and aimed at diffusing methods and results of 

science among EU citizens. On the night of September 30th, about 100 people visited the stand on 

“Mental Health in Infancy and Adolescence” at ISS, receiving information on ongoing projects 

addressing this issue 

September 6, 2016, Barcelona. Meeting with Ms. Mercè Rius, General director of Environmental 

Quality of the Catalan Government to describe the purposes of CROME-LIFE in the context of air 

quality and exposures from chlor-alkali plants. 

September 19, 2016, Tarragona. Meeting with the Major of Flix (Mr. Marc Mur) and other 

members of the City Hall of this village to discuss about the strategy of remediation actions for the 

environmental and health problems in this village. 

September 20, 2016, Barcelona. Meeting with Ainhoa Capdevila from Phillip Morris to discuss 

about the CROME results on the pollutants present in smoke and exhaled breath of tobacco and 

electronic cigarettes. As consequence of this meeting it is now considered whether this company 

will contract CSIC for pollution assessment on their products. 

September 30, 2016, Barcelona Meeting with Ms. Mercè Rius, General director of Environmental 

Quality of the Catalan Government, Mr. Josep Maria Tost, director of the Catalan Agency of 

Residues from Catalonia, Ms. Marta Subirà, General Secretary of Environment and Sustainability 

of the Catalan Government, Mr. Antonio Suárez, director of the Territorial Services of the Ebre 

Land Region (Catalonia) and Mr. Jordi Agustí, director of the Water Catalan Agency. In this 

meeting the strategy of remediation actions for the environmental and health problems in Flix and 

surrounding region were discussed. 
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Prof. D. Sarigiannis (AUTH) participated in the 6
th

 National Public Health and Social Medicine 

Forum – Social inequalities and public health, held in Athens, Greece on October 31, 2016 where 

he was invited to present the lecture titled “Public health burden from chronic exposure to biomass 

combustion products - the socio-economic dimension of the exposome”. In the workshop 

participated many governmental members and other stakeholders of the environmental health policy 

arena, and the results obtained during the CROME project related to the socioeconomic dimension 

of biomass combustion were of key interest. 

On November 4, 2016 Prof. D. Sarigiannis (AUTH) was invited at the 1
st
 Interdisciplinary 

Conference in exposure to pesticides and the impact in human health held in Crete (Greece), where 

the role of pesticides in human health was discussed among several stakeholders. 

On November 9-12, 2016 Prof. D. Sarigiannis (AUTH) was invited to a speech at the European 

Public Health Conference, in Vienna, Austria. The lecture was entitled “Assessing health impacts of 

hazardous waste: the exposome paradigm”. The impact assessment of hazardous wastes was 

discussed among several scientific participants and regulatory authorities. 

16 November 2016. Meeting with Prof. Narcis Prat from the University of Barcelona, Mr. Mario 

Araus and other team members from ACUAMED (Public company) in Flix. 

16 November 2016. Meeting with the Major of Flix, Mr. Marc Mur, a delegation of the City Hall of 

Flix and Profs. Jordi Sierra and Narcis Prat from the University of Barcelona. 

17 November 2016. Meeting with Mrs. Carles Prat and Carmina Castellvi, MPs of the Catalan 

Parliament, and Prof. Jordi Sunyer from ISGlobal. Discussion on the health issues related with the 

toxic waste dumped at the shore of the Ebro River by a chlor-alkali plant. Catalan Parliement. 

Barcelona. (Joan O. Grimalt) 

18 November 2016. Meeting with Josep Maria Serena (Catalan College of Industrial Engineers) and 

Mr. Felip Serrahima and a team of Fomento de Construcciones y Contratas (Private company) 

Discussion on the health issues related with the toxic waste dumped in the Ebro River by a chlor-

alkali plant. Barcelona. (Joan O. Grimalt and Esther Marco) 

21 November 2016. Signature of a contract with Fomento de Construcciones y Contratas to study 

the exposure related with the toxic waste dumped in the Ebro River by a chlor-alkali plant. (Joan O. 

Grimalt) 

Open lecture for paediatricians: Snoj Tratnik Janja. Prednatalna izpostavljenost živemu srebru in 

vpliv na nevro-razvojni izid (Prenatal exposure to mercury and neurodevelopment). Pediatrics 

Hospital Ljubljana, Slovenia, 30.11.2016. 

Annex 32 – “Stakeholders engagement” includes all the material collected from the beginning of 

the project concerning the abovementioned events.  

All the material relevant to the three interregional workshops are included in the respective 

Deliverable D1.5, D1.6 and D1.7 reported respectively in Annex 18, 19 and 20. 

Public events  

Public events included the organization of the opening event associated to the first scientific 

workshop and it was held in Thessaloniki on September 24, 2013 at the premises of the 

coordinating beneficiary, the Aristotle University of Thessaloniki (AUTH). The workshop saw the 

participation of several representatives of the local authorities, academics, NGOs and of two 

recognized international leaders Institutions in the environment and health namely the WHO 

represented by Prof. Andrey Egorov and Ludwig-Maximilian University of Munich represented by 

Prof. Stephan Böse-O'Reilly. The aim of the workshop was to illustrate and discuss the 

methodological framework to be implemented in CROME-LIFE.  
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In the framework of the opening event, a press release and a press conference with TV and written 

and electronic press coverage were held by the four principal investigators of the project. The 

opening event was covered by local TV (TV100, Egnatia TV and others) and the related videos 

were shown during the prime time news sections. As a result of the project publicity AUTH 

received questions for further explanation on the research findings that pertained to mercury 

contamination of fish in the Eastern Mediterranean and the respective human burden as found by 

HBM studies by several stakeholders. A multi-page article on the science of CROME-LIFE was 

published at the Science section of the largest Greek weekly newspaper, TO VIMA. Based on the 

publicity given to the CROME-LIFE opening event, a 35 min TV interview was given by Dr. 

Spyros Karakitsios, senior researcher in AUTH by Vergina TV (regional TV station in northern 

Greece). 

A round table discussion related to environment and health was organized in April 2016 in 

Ljubljana in the framework of Slovenian Agency for promotion of Science, Creativity and 

Innovation. The round table was a public event where Prof. M. Horvat (JSI) presented the outcomes 

of the HBM and CROME-LIFE projects 

A public Closing Event has been organized in Athens on December 20, 2016. At the event, 

international experts presented insights and novel tools for improved environmental health impact 

assessment and governance, making use of human biomonitoring data. Experts also outlined 

preventive strategies and policy measures to minimize the environmental burden of disease and 

protect public health. In addition, the project team showcased the project final findings regarding 

the impact of exposure to environmental chemicals on health across the Mediterranean basin. 

Deliverable D1.2– “Kick-off meeting and public events” includes all the material collected with 

regard to the kick-off meeting and opening event and it is reported as Annex 16 of this final report.  

Deliverable D1.8 “Closing event” includes all the materials relevant to the public event and it is 

reported as Annex 21 of this final report. 

Training activities  

ISS co-organized with ACP (Italian Cultural Association Pediatricians) a course targeted to 50 

pediatricians of the National Health Service entitled “Tools for surveillance and care of people with 

autism: the role of pediatricians in identification of children at risk in the first two years of life”. 

Flyers and other materials illustrating CROME’s objectives and methodologies were distributed 

during the two-day course. Dr. Maria Luisa Scattoni of ISS presented the issue of environmental 

origins of neurodevelopmental disorders. In this context, she illustrated the CROME-LIFE Cross 

Mediterranean and the design of the biomonitoring campaign carried out in Friuli-Venezia Giulia 

Region (Italy). 

On November 18, 2015 the CSIC team visited the Institute Narcis Monturiol in Figueres (Spain) to 

illustrate to the educational staff the objectives and results of CROME-LIFE project. 

On November 25-27, 2015 JSI organized a training course in Ljubljana (Slovenia) entitled "QA for 

mercury measurements in food and environmental samples". 40 participants from different 

countries participated (China, Korea, Italy, Croatia, Serbia, Russia, Macedonia, Romania, Belgium, 

Island, Germany, Slovenia) to the event. The main objective of the course was to introduce 

metrology principles (traceability, uncertainty) in measurement procedures. Case studies included 

human matrices, which are integral part of the common CROME-LIFE protocol. 

On December 23, 2015 JSI organized a training meeting at the Pediatric clinic of Ljubljana to 

prepare for the follow-up and re-sampling of the PHIME cohort. 
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Moreover a series of meetings with university students were organized to provide further insights in 

the CROME–LIFE methods and tools. These included a meeting with twenty pre-doctoral students 

from the University of Barcelona who visited the CSIC laboratories on November 25, 2015. During 

this visit the CSIC team presented objectives and results of CROME-LIFE project. Moreover, on 

November 25, 2015 the CSIC team visited the Technical University of Catalonia to illustrate to ca. 

25 pre-doctoral students the objectives and results of CROME-LIFE project. On December 2, 2015 

CSIC organized a meeting with students of the Pompeu Fabra University (Barcelona) to explain the 

objectives and the results obtained in CROME-LIFE.  

Final considerations on dissemination activities  

Overall several dissemination channels were used to reach different target groups including 

scientific community, policy-makers, local stakeholders and population.  

The dissemination strategy implemented during the project was successful in raising awareness 

about environmental and health issues in the demonstration areas as well as to illustrate the 

methodology developed by CROME-LIFE to quantitatively assess the impact on human health due 

to acute/chronic exposure to chemicals and the way exposure, human biomonitoring ancillary data 

together with modelling tools can be integrated to unravel biologically based causal associations 

between exposure and health outcomes within a novel and innovative framework. Participation to a 

large number international and national conferences as reported in this report reinforced the project 

visibility and were successful toward the development of a common agreed methodology to unravel 

the exposome.  

The discussion we had during the several scientific workshops with stakeholders reflected this 

collective understanding as witnessed by the very active participation of all delegates. A number of 

issues were discussed and clarified reinforcing the energy needed to face the great challenges we 

will need to address in the close future. 

Dissemination activities addressing the general population such as the project web site, open events, 

press releases and TV interviews together with information provided during the recruitment of 

participants in the field campaigns contributed successfully to the awareness raising of the local 

population which in turn is expected to affect significantly the consumer behaviour toward a more 

informed lifestyle. 

5.3 Project deliverables and milestone  

All deliverables foreseen in the project have been successfully submitted. Some delays regarding 

specific deliverables have been already discussed with the monitoring team. In the following tables, 

the deliverables and milestones list are given, including the deliverable name, the number of the 

associated action, the foreseen due date, the actual submission date and eventual comments 

regarding each deliverable. 

Deliverable name 

Number of the 

associated 

action 

Foreseen due 

date 

Actual 

submission 

date Comments 

Consortium agreement E.1.1 30-09-13 30-09-13 

 
Guidance document on green procurement 

according with the EC Green Procurement 

Principles E.1.2 30-09-13 30-09-13 

 
Leaflets in Greek D.1.1 30-09-13 24-09-13 

 
Opening event in Thessaloniki and associated 

scientific workshop D.1.2 30-09-13 30-09-13 
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Deliverable name 

Number of the 

associated 

action 

Foreseen due 

date 

Actual 

submission 

date Comments 

Report on the state of the art on integrated 

exposure and health assessment for exposure to 

carcinogens and neurodevelopmental disorders 

substances and recommendations for further 

development B.1.1 30-09-13 30-09-13 

 Methodology report outlining the ways to link 

environmental, human biomonitoring and 

health status data to derive environment-wide 

association and integrated health impact 

assessment B.1.2 31-12-13 01-02-14 

 
Web-portal D.1.3 31-12-13 30-09-13 

 
Inception report E.1.3 31-03-14 31-03-14 

 Leaflets in Slovenian, Spanish, Italian and 

English D.1.4 30-06-14 30-06-14 

 
Total quality management (quality 

control/quality assurance) protocol B.2.1 30-06-14 30-06-14 

 
Relational database populated with 

georeferenced data of relevance to the project B.2.2 30-06-14 30-06-14 

 
Communication plan of the human 

biomonitoring campaign results B.3.1 30-09-14 30-09-14 

 
Concept document on HBM and environmental 

campaign design B.3.2 30-09-14 30-09-14 

 
Mid-term report E.1.4 31-03-15 31-03-15 

 
First financial report E.1.5 31-03-15 31-03-15 

 
Technical report on exposure (external and 

internal) modeling framework applied to the 

demonstrations sites B.4.1 31-12-15 31-01-16 

 
Technical report detailing reverse dosimetry 

methodology for exposure reconstruction B.4.2 31-03-16 31-03-16 

 Technical report summarizing the findings of 

the 

environmental measurement and HBM 

campaigns B3.3 30-06-15 31-12-16 

 
Technical report detailing population exposure 

patterns reconstruction derived applying 

backward approach (reverse modelling) B.5.1 31-12-15 31-01-16 

 
Report on the second Interregional Workshop 

in Rome D 1.6 29-02-16 30-04-16 

 
Technical report on quantitative health impact 

assessment (cancer and neurodevelopmental 

disorders) B 5.2 31-03-16 31-12-16 

 
Report on the third Interregional Workshop in 

Barcelona D1.7 30-04-16 30-09-16 

 
Progress report with the results from the 

project’s monitoring and evaluation activity E1.6 30-06-16 31-12-16 

 

A national report in English and in the four 

national official languages including 

recommendations for policy makers B6.1 30-06-16 31-12-16 

 
Report on the first Interregional workshop in 

Ljubljana D1.4 31-12-15 25-11-16 
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Deliverable name 

Number of the 

associated 

action 

Foreseen due 

date 

Actual 

submission 

date Comments 

Closing event in Thessaloniki D1.8 30-09-16 20-12-16 

 
Database portal allowing direct consultation of 

the project datasets by the principal 

investigators/coordinators of the scientific 

network established D1.9 30-09-16 31-12-16 

 

Report on the main sources of exposure for the 

population and vulnerable groups and 

identification of effective countermeasures to 

limit the impact on human health in each 

demonstration area C1.1 30-09-16 31-12-16 

 Report on the socio-economic impact of the 

project actions on the local economy and 

population C2.1 30-09-16 31-12-16 

 Synthesis report of project technical 

publications D1.10 30-09-16 31-12-16 

 
After LIFE Communication plan D1.11 31-12-16 31-12-16 

 
Audit report E1.7 31-12-16 31-12-16 

 
Layman’s Report D1.12 31-12-16 31-12-16 

 
Second Financial report E1.8 31-12-16 31-12-16 

 
Final report E1.9 31-03-17 31-03-17 

  

 Milestone name 

Number of the 

associated 

action 

Foreseen due 

date 

Actual 

submission 

date Comments 

Draft review on the state of the art in relation to 

integrated exposure and health assessment in 

the EU B 1 31-08-13 31-08-13 

 
Design of CROME-LIFE web portal layout D 1 30-09-13 31-08-13 

 
Draft of the CROME-LIFE methodological and 

implementation framework B 1 31-10-13 31-10-13 

 
Organization and execution of the first working 

meeting with local authorities and stakeholders 

for each demonstration site to present and 

discuss the project methodology and objectives D 1 30-11-13 30-11-13 

 
Design of geo-database for the area of interest B 2 31-03-14 31-03-14 

 

Establishment of a collaborative network with 

other projects in the scientific field covered by 

CROME-LIFE through active involvement of 

their principal investigators in the PAB of 

CROME-LIFE D 1 31-03-14 31-03-14 

 
Setting-up of total quality management plan B 2 31-03-14 31-03-14 

 
Organization and execution of the second 

working meeting with local authorities and 

stakeholders for each demonstration site to 

present and discuss the field campaign design D 1 31-07-14 31-07-14 

 
Acquisition of informed consent forms for the 

necessary population volunteering to participate 

at the biomonitoring campaign B 3 30-09-14 30-09-14 
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 Milestone name 

Number of the 

associated 

action 

Foreseen due 

date 

Actual 

submission 

date Comments 

Completion of environmental monitoring and 

human biomonitoring campaigns design B 3 30-09-14 30-09-14 

 
Completion of the analyses of the collected 

environmental and biological samples B 3 31-03-15 31-12-16 

 
Establishment of link with emission factor 

databases B 4 31-03-15 31-05-15 

 
Mid-term review of project progress completed E 1 31-03-15 31-03-15 

 Organization and execution of the third 

working meeting with local authorities and 

stakeholders for each demonstration site to 

present and discuss the preliminary results 

obtained D 1 31-03-15 31-03-15 

 
Completion of PBTK model parameterization B 4 30-06-15 30-06-15 

 
Drafting of protocols for communication of the 

biomonitoring results to the involved 

individuals and for data management to 

safeguard transparency and confidentiality rules B 3 30-06-15 30-09-15 

 
Invitations for the first workshop sent to invited 

stakeholders (Ljubljana) D 1 30-06-15 30-09-16 

 
Invitations for the second workshop sent to 

invited stakeholders (Rome) D 1 31-08-15 31-01-16 

 
Invitations for the third workshop sent to 

invited stakeholders (Barcelona) D 1 31-10-15 30-06-16 

 
Completion of population exposure estimates 

based on biomonitoring data B 5 31-12-15 31-03-16 

 
Completion of quantitative exposure estimates B 4 31-12-15 31-12-15 

 Analysis of population survey and interviews 

for monetary valuation of the health benefits 

expected from the project implementation and 

for potential for job creation C 2 31-03-16 31-07-16 

 Completion of health impact assessment 

coupling exposure estimates and biomonitoring 

measurements B 5 31-03-16 30-09-16 

 First draft of the English version of the 

guidelines for policy makers B 6 31-03-16 30-09-16 

 First draft of the report on the main sources of 

exposure for the population and vulnerable 

groups and identification of effective 

countermeasures to limit the impact on human 

health C 1 30-04-16 30-06-16 

 
First draft of the final project report completed E 1 31-12-16 31-01-17 

 Publication of at least eight scientific papers 

before the end of the project (at the state of 

acceptance) D 1 31-12-16 31-03-15 

  

5.4 Evaluation of Project Implementation  

This project is primarily a demonstration project of an innovative methodology for interpreting 

environmental and human biomonitoring data to quantitatively assess the impact on human health 

due to acute/chronic exposure to chemicals acting as neurodevelopmental and neurological 
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toxicants and/or human carcinogens such as toxic and organic substances (PAHs, PCBs and 

PBDEs, organochlorine and organobromine compounds). 

The CROME-LIFE methodology couples environmental monitoring data with HBM and 

epidemiological observations using physiologically-based toxicokinetic (PBTK) and toxicodynamic 

(PBTD) models. These allowed us to mechanistically associate the observed concentrations of 

contaminants in environmental media (air, water and soil) with HBM data already existing within 

the consortium and collected through targeted field campaigns. Moreover, via reverse modelling 

human exposure to the chemical substances has been reconstructed. These estimates are used as 

indices of population exposure and of the environmental health burden due to the anthropogenic 

pollution in the project demonstration sites in Southern Europe (i.e. Greece, Italy, Slovenia, Spain 

and Croatia)  

Internal doses derived from the PBTK model were then coupled to health impacts on the local 

population through advanced statistical methods based on survey-weighted logistic multivariate 

regression adjusted for different covariates (age, sex, socio-economic status (SES) etc.) to derive the 

dose – response functions which account for differences in exposure patterns, susceptibility 

differences and inter-individual variation (due to lifestyle, age, sex or physiological status) in health 

response. 

The application of the CROME-LIFE methodology and tools - including the newly obtained 

datasets from the project monitoring activities - allowed the identification of specific health 

protection recommendations which may be implemented by the relevant authorities in the 

demonstration areas. 

The CROME-LIFE methodology has been successfully applied in Greece with regard to the 

extremely high particulate matter concentration levels in atmosphere recorder in the second half of 

December 2013 in Athens, Thessaloniki and other urban centers in Greece. It has been also applied 

to assess the toxic potency and the associated health risk (from respiratory, cardiovascular disease 

and cancer) of the fine and ultra-fine particles in Thessaloniki. Based on the project outcome, a 

complex bundle of measures to face the extreme pollution incidents in urban centers in Greece were 

proposed to the Ministry of Health Air Pollution Committee. Prof. Sarigiannis was nominated 

member of the Air Pollution Committee of the Ministry of Health. In this capacity, he proposed the 

bundle of measures necessary to curb PM levels in the case of extreme pollution incidents. These 

measures were adopted by the Committee and they were forwarded to the Ministers of Health and 

of the Environment, Energy and Climate Change for elaboration in order for them to become legally 

adopted. On December 24 2013, a joint Ministerial Decree (KYA 3272, 23/12/2013) was signed 

adopting all of the proposed measures with immediate application to face the extremely high PM air 

pollution incidents in Athens, Thessaloniki, Patra, Volos, Ioannina and other medium-size cities in 

Greece. 

The CROME-LIFE inspired measures are now the major legal instrument for combatting the 

adverse health effects of the observed extreme air pollution incidents in Greece. The project team 

has been measuring continuously the situation both with regard to environmental levels and human 

exposure in Thessaloniki and other urban centers to assess, among others, the effectiveness of the 

measures taken. Results show that the legal adoption of the abatement measures have resulted in an 

overall reduction on PMx levels of the order of 20-30 μg/m
3
. Thus, even though the ambient air 

concentration of PMx in the Greek large urban centers remained over the regulatory threshold of 50 

μg/m
3
 for an excessively large number of days during the winter 2013-2014, the actual levels never 

reached the extreme values (180-220 μg/m
3
) attained during December 2013. This experience is a 

clear example of how thorough environment and health association studies can be used (a) to 

convince policy makers to take action and (b) to steer the risk mitigation measures direction 

towards comprehensive and cost-effective/targeted interventions.  
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The CROME-LIFE integrated methodology is a clear advancement of exposure and risk assessment 

methodologies towards a more mechanistic – biology based approach, which brings forward the 

current state of the art in health risk assessment. The latter is currently based on the use of static risk 

metrics that fail to account for the dynamic nature of biological processes underlying the onset of 

disease and their interplay with the characteristic relaxation times of environmental processes.  

The final assessment of the project management team is that the project completed successfully in 

its technical work. The project actions had a number of significant impacts in the different countries 

where it was implemented ranging from the policy sector to the scientific one. The project 

consortium was highly committed to discuss and disseminate methods, tools and results derived 

with a broad range of stakeholders through the participation and organizations of a large number of 

dissemination events. Overall 27 scientific papers were published and other 3 were already 

submitted; the project team members participated to more than 50 International/National 

conferences, scientific workshops and seminars; more than 15 Radio and TV interview were 

released by CROME-LIFE team members and almost 50 meetings with local/ national stakeholders 

were held during the project duration.  

A short delay in few actions was due to a range of unplanned factors, which could not have been 

foreseen in the contingency planning of the project during the proposal preparation and negotiation 

phase. Since the identification of the observed delays, the CROME-LIFE team took the appropriate 

countermeasures intensifying the efforts and working in parallel on different tasks to contain or 

even reduce the cascading effect. This intensive effort resulted in completing all the project 

activities on time without requesting any additional extension. 

The table below reports a comparison of the results of the actions implemented in the frame of the 

project against the objectives in the submitted proposal. 

Task Foreseen in the proposal 

 
Achieved  Evaluation 

Task B.1.1: Review of 

knowledge on the state 

of the art and on 

methodology 

Review on the state of art on current 

methodologies to link environmental 

monitoring, human biomonitoring and 

health observation 

Yes Completion of deliverable B1.1 

Task B.1.2: 

Development of 

methodological 

framework 

CROME-LIFE methodological and 

implementation framework for 

integrating environmental monitoring, 

human biomonitoring and health 

observation in the selected 

demonstration sites 

Yes Completion of deliverable B1.2 

Task B.2.1: Data 

collection 

Collection of data need to perform 

EWAS studies in Action B.5 

Yes All the available data were collected 

for the area of interest from literature 

review and from exchange of data 

with other relevant projects 

Task B.2.2: Quality 

Assessment / Quality 

Control (QA/QC) 

Definition of quality assurance / 

quality control procedures – 

establishment of total quality 

management practices in the project 

Yes Completion of deliverable B2.1 
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Task B.2.3: Data 

storage and 

management 

Relational database with geo-

referenced data of relevance to the 

project 

Yes All the data collected for the fives 

application sites (Greece, Italy, Spain, 

Slovenia and Croatia) were geo-

located and stored in the CROME-

LIFE Geo-Db 

Task B.3.1: 
Environmental and 

HBM campaign design 

Optimal human biomonitoring study 

design to capture the health effects of 

exposure to environmental chemicals 

Yes Completion of deliverable B3.1 and  

deliverable B3.2  

Task B.3.2: 
Environmental and 

HBM campaigns 

execution 

Execution of environmental and HBM 

campaigns in the area of interest to 

quantitatively assess the 

environmental burned as well as the 

internal dose of the key pollutants 

(heavy metals and organic 

compounds) investigated in CROME-

LIFE in the local population (both in 

terms of total population and targeted 

sub-groups) 

Yes  We completed the fields campaigns 

as planned.  

Beside the four national case studies 

described in the technical annex one 

common Mediterranean case study 

has been carried out. 

All the details and results are 

included in the deliverable B3.3 

Task B.4.1: 
Environmental 

modelling 

Development of the multimedia 

environmental modelling for families 

of environmental toxicants for which 

neurotoxicity or carcinogenicity has 

been established 

Yes  Refinement and parametrization of 

the multi-media fate and transport 

model implemented in the INTEGRA 

platform  

All the details and results are 

included in the deliverable B4.1 

Task B.4.2: Exposure 

modeling 

Exposure scenarios and quantitative 

exposure estimates for the population 

as a whole and for specific population 

sub-groups 

Yes Improvement and refinement of 

modeling framework  

already operating within the 

TAGS/INTEGRA platform. All the 

main exposure mechanisms have 

been incorporated. 

All the details and results are 

included in the deliverable B4.1 

Task B.4.3: 
Development of a 

lifetime generic PBTK 

model incorporating 

mixtures interaction 

Development of a lifetime generic 

PBTK model incorporating mixtures 

interaction. 

Yes The generic PBTK model has been 

fully developed and validated. It 

incorporates lifespan evolution in 

physiology, a detailed description of 

pregnancy and lactation, a thoroughly 

description of different exposure 

routes and a detailed compartmental 

description of human anatomy and 

receptor binding.  

Completion of deliverable B4.1 

Task B.4.4: Reverse 

dosimetry 

Development of the methodological 

framework for data assimilation 

through reverse dosimetry 

Yes A reverse dosimetry modeling 

framework has been developed to 

estimate the external exposure that is 

consistent with the measured 

biomonitoring data through the 

backward application of PBTK model 

developed in Task 4.3. 

Completion of deliverable B4.2 
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Task B.5.1: Data 

assimilation by linking 

biomarker data to 

exposure burden from 

multiple routes and 

comparing them to 

Biomonitoring 

Equivalents 

Validation of the exposure estimates 

derived in Action B.4 with the use of 

human biomonitoring data and 

biology-based models (reverse 

dosimetry) 

Yes The CROME-LIFE exposure 

reconstruction framework was 

finalized and applied to a number of 

chemicals starting from Human 

Biomonitoring data collected in the 

demonstration sites. 

All the details and results are 

included in the deliverable B5.1 

Task B.5.2: Link with 

Health Observations 

Quantitative assessment of health 

impact to the population and specific 

sub-groups due to exposure to 

selected chemicals through advanced 

statistical analysis (multivariate 

regression analysis) 

Yes Advanced statistical methods have 

been applied to quantitatively assess 

health impact to the population in the 

demonstration sites.  

All the details and results are 

included in the deliverable B5.2  

ACTION C.1: 

Monitoring of the 

impact of the project 

actions 

1. Effective monitoring of the impact 

of project actions through the 

degree of consensus of the 

methodology proposed among key 

stakeholders (local authorities and 

public body responsible for 

environment and health, scientists) 

2. Identification of the main sources 

of exposure for the population and 

vulnerable groups in each 

demonstration area. 

3. Identification of effective 

countermeasures to limit the 

impact on human health in the 

four demonstration areas. 

4. At least 80% of the project 

stakeholders identified provide 

written agreement to the 

methodology developed in 

CROME-LIFE. This can come as 

feedback from the workshops 

organised on site or from feedback 

obtained via the project web site. 

Yes The CROME-LIFE methodology was 

illustrated to key stakeholders during 

the organized working meeting with 

local authorities and stakeholders in 

each demonstration area.  

In all the cases the reactions gathered 

were highly positive. 

There was a general agreement that 

the meetings were a successful step 

toward the development and 

implementation of a common agreed 

methodology. 

The discussion reflected this 

collective understanding as witnessed 

by the very active participation of all 

participants. A number of issues were 

discussed and clarified reinforcing 

the  

scientific basis of the CROME-LIFE 

methodological approach. 

The main sources of exposure were 

identified and effective 

countermeasures to reduce the impact 

on human health were identified and 

proposed to local and national 

stakeholders. 

All the details and results are 

included in the deliverable C1.1 

ACTION C.2: 

Monitoring of the socio-

economic impact of the 

project actions on local 

economy and 

population 

1. 70% of feedback to the population 

survey (questionnaires and 

personal interviews) 

2. Increase of new jobs in in 

paramedical/medical and 

environment-related professions in 

all the demonstration sites 

3. Quantitative assessment of the 

socio-economic impact of the 

project activities on local 

population and economy. 

Yes The information provided during the 

recruitment of participants in the field 

campaigns as well as the interviews 

released to local media contributed to 

the raise the awareness of the local 

population which in turn is expected 

to affect significantly the consumer 

behaviour toward a more informed 

lifestyle. 

With regard to new jobs, at least 12 

new positions (6 long and 6 short-

term) were created from the 

application of CROME-LIFE in 

Greece. 
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At JSI new group named Bio-

analytics has been established and 

personnel on environmental health 

field has been expanded. Currently 

the expanded group consists of 2 

permanent employees with PhD 

finished and 5 PhD students. 

The overall economic benefit from 

the introduction of environmental 

health management measures in 

Thessaloniki, Greece to deal with 

extreme particulate pollution related 

primarily to biomass use for space 

heating in dwellings was estimated to 

ca. €150m (annually). Given that the 

monetary cost of Hg exposure in IQ 

loss is in the range of billions, similar 

fiscal societal benefits are expected if 

measures for reducing mercury 

exposure will be adopted. 

All the details and results are 

included in the deliverable C2.1 

ACTION D.1: 

Communication and 

dissemination 

1. Project Website 

2. Press releases 

3.  Leaflets, brochures and technical 

papers 

4. Information boards 

5. Layman report 

6. Workshops and Training 

7. After-LIFE Communication plan 

Yes 1. The website of the project has 

been launched on October 2013 

and has been continuously 

updated with the latest news and 

documents.  

2. A great number of press releases 

and TV interviews have been 

occurred during the period 

covered by this report. 

3. The leaflet of the project has been 

produced in five different 

languages (English, Greek, Italian, 

Spanish and Slovenian) and 

distributed during the main 

dissemination events. 

4. The information board was 

prepared and installed in all 

sampling sites, and the premises 

of all the beneficiaries 

5. Layman and After-Life 

Communication plan reports have 

been completed.  

6. Several workshops and training 

sessions were organized in each 

demonstration area (see section 

5.2 dissemination actions) .  
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ACTION E.1: Project 

management and 

monitoring of the 

project progress 

1. Smooth project management 

2. Financial management 

3. Clear allocation of responsibilities 

among the beneficiaries, an 

efficient project working group. 

4. Completion of all deliverables 

according to project time plan. 

5. Ensure high quality of all final 

deliverables 

Yes No management problems have been 

encountered and communication 

among the partners runs smoothly to 

date. Partner roles are clearly defined 

and to the largest extent they are 

executed as described in the technical 

annex of the project. 

All technical deliverables produced 

have been reviewed by all PIs to 

ensure a high quality scientific 

outcome and full engagement of all 

project partners.  

Project results immediately visible and results which will only become apparent after a certain time 

period.  

The most important project result which has been immediately visible is the development of an 

integrated methodological framework for interpretation of human biomonitoring (HBM) data 

coupling environmental monitoring with HBM and epidemiological observations using 

physiologically-based toxicokinetic (PBTK) and toxicodynamic (PBTD) models to quantitatively 

assess the impact on human health due to acute/chronic exposure to chemicals acting as 

neurodevelopmental and neurological toxicants and/or human carcinogens such as toxic and organic 

substances. 

Immediate visible results from implementation of the CROME-LIFE methodology and its 

translation into environmental health policy has been the overhaul of the ambient air pollution 

regulatory framework in Greece, which resulted in the development of tiered plan for managing 

extreme particulate pollution incidents in order to protect at best public health. Special emphasis 

was given to vulnerable population sub-groups such as asthmatic children and the elderly. 

The cost-benefit analysis of this policy showed the positive socio-economic outcome of the 

CROME-LIFE inspired regulatory approach and the continued monitoring of population exposure 

one year after the entry into force of the new regulatory scheme revealed its efficacy in reducing the 

health burden of air pollution even under the extreme conditions of a society and economy marred 

by financial crisis. 

Other major impacts of the project actions immediately visible were: 

 Organization of further field campaigns in Spain (Flix) and application of the CROME-LIFE 

methodology to study the impact on human health due to the emissions organochlorine 

compounds coming from the remediation of the dumps of a chlor-alkali plant upon request 

of City Hall of Flix and other local stakeholders. The final report has been brought to court 

as the only one reference material for assessment of the health importance of the emissions 

in the area. 

 Training of technical staff of the City Hall of Flix (Spain) to perform field measurements 

and collect and store the samples. 

 Identification of reference values (RVs) for 19 metals in a particular susceptible population, 

the adolescents, aged 13-15 years, living in urban and rural areas in Italy. 

 Contributions to raise awareness and provide education about children's environmental 

health issues (e.g. 3 annual courses held at ISS (Italian National Institute of Health) directed 

to pediatricians and child neuropsychiatrists of the National Health System. More than 50 

pediatricians and child neuropsychiatrists attended these events. Flyers and other materials 
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illustrating CROME’s objectives and methodologies were distributed; development of 

Environmental Chemical Risk doctoral curriculum at the University School for Advanced 

Study IUSS of Pavia which runs over the last two years with international PhD students – 

the international PhD program is supported by all principal investigators and key scientists 

of CROME-LIFE).  

 Promotion of the recognition, assessment, and study of environmental factors that affect 

children's health and neurodevelopment (Exploiting the network of Hospitals and Research 

Institutes implicated in the NIDA project (Italian Network for Early Diagnosis of Autism 

Spectrum Disorders, headed by ISS) 

 Based on CROME-LIFE results the Catalan government created a Commission represented 

by 15 people from the scientific community, public environmental agencies and industry to 

address the issue. This commission has already had three meeting and has three more 

scheduled in April 2017. 

 Based on the CROME-LIFE results the Health authorities of Minorca decided to perform a 

new sampling campaign for POP biomonitoring in teenagers having 17-18 years belonging 

to the Menorca cohort. 

 As consequence of the CROME-LIFE results and the know-how provided by this LIFE 

project, the General Direction of Public Health and Consumption, from the Department of 

Health, Family and Social welfare of the Autonomous Government of the Balearic Islands 

decided to perform new sampling cruises for fish collection, including strategic purchase in 

the markets, to monitor the levels of metals (including mercury) and POPs in fish from the 

Balearic Island waters.  

 The General Direction of the Public Health and Consumption has launched a program to the 

physicians of the Balearic Islands with recommendations of what fish to consume. This 

program was presented at the INCHES meeting in Barcelona. The net result of this action 

has been the significant reinforcement of the monitoring capacity at the local/regional level 

and consequently the improved control of POP contamination of fish entering the food chain 

in the area. 

 Promotion of an intense networking activity with other LIFE+ Projects focusing on 

children/adolescent's environmental health and environmental awareness (PERSUADED; 

GIOCONDA; MAPEC) leading to the establishment of a LIFE Environmental Health 

Network, aimed at knowledge transfer and exchange in EnvHealth risk governance. 

 Identification of the main sources of exposure for the population and recommendations of 

effective countermeasures to mitigate the impact on human health in each demonstration 

area 

 The work of CROME-LIFE has been used as input to the development of the HBM4EU 

initiative of the European Commission (DG Research) and the EU Member States that is 

aiming to establish a permanent mechanism for human biomonitoring in support of 

environmental health and chemical safety policy across the EU. 

 The CROME-LIFE approach was discussed in large number of dissemination events 

targeting the scientific community organized in throughout the project which allows increase 

the project visibility and its impact on environmental and health policies. In addition, a 

number dissemination channels addressing the public at large (e.g. project website, opening 

and closing event, press conference and press releases, project leaflets, newsletters and TV 

interviews) allowed us to raise public awareness on environmental health issues targeted 
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directly to increase the quality of life, which is an essential process to make acceptable the 

adoption of measures that may lead to behavioural changes. 

 In Slovenia a new targeted research project V3-1640 ‘Exposure of children and adolescents 

to selected chemicals through their living environment' financed partially by Slovenian 

Research Agency and Ministry of health has started in October 2016. Based on the 

CROME-LIFE outcomes, a methodological approach will be applied to ensure a correct 

assessment of the exposure of children and adolescents to selected chemicals through their 

living environment. The experience acquired by JSI within CROME-LIFE and 

DEMOCOPHES projects will be fully used in the design of the entire project program. This 

increased capacity will contribute to the long-term sustainability of HBM in Slovenia, in 

particular, strengthening the skills base and expertise. Participation at the national level and 

strengthening the professional and technical skills will result in stronger appearance in EU 

programs in the future. 

From the analysis of the selected examples given above it is clear that the CROME-LIFE actions 

produce significant benefits in environmental health monitoring and risk management in the 

demonstration areas of the project.  

Project amendment which led to the results achieved and what would have been different if the 

amendment had not been agreed upon. 

Not applicable 

Effectiveness of the dissemination and comment on any major drawbacks  

The project consortium was highly committed to discuss and disseminate methods, tools and results 

derived with a broad range of stakeholders through the participation and organizations of a large 

number of dissemination events. The main target audience included regulatory authorities (at local, 

national or international level, large international bodies (WHO) and members of the scientific 

community.  

Overall 27 scientific papers were published and other 3 were already submitted; the project team 

members participated to more than 50 International/National conferences, scientific workshops and 

seminars; more than 15 Radio and TV interview were released by CROME-LIFE team members 

and almost 50 meetings with local/ national stakeholders were held during the project duration.  

The project website is available with a new graphic and administration interface more user-friendly 

and easier to surf. It was regularly updated with the latest news and deliverables completed. The 

regional workshops comply with the objectives of their own sub-actions; the production of 

informative material foreseen in the action D.1 has been finalized and widely distributed during the 

main dissemination events. The Layman’s report and the After-life communication plan have been 

produced and are annexed to this report as Annex 36 and 37. 

5.5 Analysis of long-term benefits  

Direct / quantitative environmental benefits 

The project methods and tools can improve the effectiveness of national, regional and local policies 

regarding public health and environment quality. A concrete example was the case of extreme 

particulate air pollution in Greece and the analysis and guidance provided by AUTH on relaxation 

of austerity measures that affect adversely both public health and socio-economic indicators.  

Based on evaluation results the project identified and recommend specific health protection 

measures that can be implemented by national and local authorities in the demonstration countries. 

A specific Action (i.e. Action B.6) addresses the development of guidelines for the reproducibility 
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and generalized application of the methodology proposed. The guidelines included 

recommendations for the format, collection, processing of data, statistical analysis and for the 

collection of additional environment and health data where appropriate as well as the reference 

document and the preliminary recommendations for policy answers at European National and 

Regional levels. The environmental benefits from CROME-LIFE include the rehabilitation of 

contaminated sites targeting activities to the priority areas as identified by CROME-LIFE, 

enhancement of water filtration systems, limitation of local produced food consumption in heavily 

contaminated areas. However, these measures cannot show immediately their benefit. National 

authorities and other interested bodies, such as industries, should adopt measures proposed by 

CROME-LIFE, implement them for an adequate time period and, afterwards, their impact could be 

fully quantified. Among the benefits associated to CROME proposed interventions, the adoption of 

the Joint Ministerial Decree for combating ambient air PM pollution, resulted in direct measured 

effects i.e. reduction of PM levels during winter period by 25%. In addition, the application of 

CROME-LIFE in the area of Taranto resulted in the definition of specific protective measures of the 

local population from exposure to metals and to the appropriation of government funds to 

rehabilitate the local environment.  

Relevance for environmentally significant issues or policy  

The expected impacts of CROME-LIFE are extensive. Application of the CROME-LIFE concept, 

methodology and tools eventually leads to potentially highly significant improvements in public 

health by:  

• reducing the uncertainty in exposure assessment and consequently the assessment of risk 

from environmental exposures; and 

• better elucidating the mechanistic links between environmental exposure and health 

outcomes. 

Reduction in uncertainty and enhanced understanding of the mechanisms linking exposure to 

adverse health effects may help to facilitate the prioritization of health policies and, thus, the design 

of more cost-effective policies aimed at improving public health.  

The project falls within the scope of the EU legislation framework contributing to the EU policies 

on Environment and Health.  

Policy measures and regulatory strategies in the field of environmental health have to be based on 

knowledge of the extent of health-relevant environmental exposures, the associations between 

environmental stressors and health effects, and the health status of the population. Generating these 

data in the context of the European exposome initiative CROME-LIFE goes hand in hand with 

existing policies.  

 CROME-LIFE supports the Environment and Health Action Plan by integrating HBM and 

other approaches to evidence-based environmental health policies, such as exposure 

estimation.  

 By building upon the ‘wave or harmonization’ that was set in motion by the EHAP 2004-

2010, CROME-LIFE takes the experience from previous projects such as INTARESE, 

HEIMTSA or COPHES, expanding the legacy of the EHAP 2004-2010. 

 CROME-LIFE is compliant with Strategy 1 of the WHO Global Plan of Action for 

Children’s Health and the Environment (2010 - 2015) as it facilitates the collection and 

analysis of data on environment-related disease and disability among children.  

 CROME-LIFE also supports the further improvement of exposure assessment for regulatory 

risk assessment by providing the basis for more realistic exposure quantification 
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 CROME-LIFE facilitates quantifying the economic impacts of environmental risk factors by 

providing harmonized environmental and health data and improving burden of disease 

estimates.  

 Providing data in CROME-LIFE also substantiates key objectives of the INSPIRE Directive 

by integrating different spatial datasets in a harmonized way for formulating and evaluating 

policies on environmental health. 

Furthermore, CROME-LIFE addresses the priority goals of the Parma Declaration on Environment 

and Health (2010). Indeed, the reduction of population exposure to environmental health stressors, 

mainly of the most sensitive groups, which include foetuses and infants, is clearly a European 

political target. This is explicitly stated in the 2010 Parma declaration “Commitment to Act”. In a 

recent Public consultation on the European Innovation Partnership on active and healthy ageing, 

there was a general tendency that “…care systems are also perceived as being too focused on acute 

care/treatment, when a growing number of people, due to the ageing of society, suffer from chronic 

conditions”. Several respondents emphasized that insufficient consideration is given to health 

promotion and chronic care management, whilst more and more tools are provided by science for 

early detection of disease, individual susceptibility and adaptation of prevention strategies.” On this 

subject CROME-LIFE has: 

 developed the methodologies and tools to assess exposures to mixtures of chemicals and to 

support policy makers in avoiding or reducing potentially adverse effects. 

 supported the development of the European Environment and Health Information System 

(ENHIS).  

 contributed by evaluating and reducing the uncertainty in exposure assessment across an 

individual’s lifetime and subsequently the analyses of risk from environmental exposures. 

CROME-LIFE research contributed to the scientific basis for implementation of the EU Strategy for 

Sustainable Development. The European Commission has formulated as a long-term goal of the 

Strategy for Sustainable Development to ensure by 2020 that “chemicals are only produced and 

used in ways that do not pose significant threats to human health and the environment“ (the so-

called “generation goal”). 

In this light, CROME-LIFE contributed to sustainable development by reducing uncertainty in 

health risk assessment, thereby providing regulators and risk assessors with increased knowledge 

base and improved tools to develop, implement and evaluate effective environmental-health related 

policies. This may not only eventually lead to improvements in public health in the EU, but by 

reducing uncertainty, policies will be less “conservative” and more cost-effective in protecting 

adequately public health.  

Long-term benefits and sustainability  

a. Long-term / qualitative environmental benefits  

Long term benefits of CROME-LIFE include:  

 High visibility of mitigation measures to reduce exposure to environmental pollution and to 

improve population health has been ensured through a series of dissemination actions, 

including public media (TV and radio interviews, newspaper articles). scientific publications 

and presentations in International Conferences.  

 New integrated methods and tools for assessing the environment and health linkage, new 

knowledge about the link between environment quality and health impacts, and priorities for 

further method development. 
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 Public awareness campaigns to reduce exposure by behavioural/lifestyle change 

 Strong partnership between authorities and other interested bodies and institutions, for the 

development of efficient mitigation measures in hot-spot areas across southern Europe.  

 Motivation of national authorities and stakeholders to adapt and strengthen their current 

environmental quality policies.  

 Recommendations for setting up a continuous/regular human biomonitoring system locally 

to track closely the evolution of population exposure to the priority contaminants. 

b. Long-term / qualitative economic benefits  

One of the key results of the application of CROME-LIFE methodology is the identification of 

preventive strategies to lower health costs through: 

 Developing an integrated exposure assessment methodology that allows aggregated and 

cumulative risk assessment and health impact assessment studies. CROME-LIFE results can 

be used in comparative risk assessment and cost-benefit analyses of preventive strategies 

and policy measures to lower health costs as showcased in Greece. 

 Integrating and developing new data, for specific life stages, to model potential health risks 

CROME-LIFE provided information to derive mitigation actions based on exposure profiles 

(which sources to reduce, which exposures or exposure routes to avoid, which behaviours to 

change) in order to reduce the risk of disease or the burden of disease at a later stage in life. 

To contribute to the European Commission’s ambition to increase the average number of healthy 

life years by two additional years by 2020 we believe that different preventive health strategies and 

that different approach beyond the ‘diagnostic and therapeutic’ side of health impact assessment are 

needed. In this light CROME-LIFE focused on the development of a conceptual framework in 

which integrated exposure assessment is an implicit part of the exposure-dose-response. In this way 

new options for cost-efficient active and healthy ageing will become available. Considering the 

amount of money that can potentially be saved by promoting physical activity, healthy diets, careful 

and well-informed use of consumer products, life-long prevention and promotion can become key 

to lowering health costs. Overall, the policy interventions achieved by CROME, resulted in 1.5 

billion euro per year savings in Greece, due to reduced mortality and morbidity abatement, while 

the identification of risks associated to mercury and the exposure mitigation measures proposed by 

CROME, will result in long term gains of 2.5 billion euro.  

c. Long-term / qualitative social benefits 

CROME-LIFE has a typical demonstration character the actions and the expected results will have a 

clear effect not only on the quality of life of the citizens involved but also on the local economy. 

Over the coming years, the needs for specialized personnel in the project area under the structures 

of the local authorities are estimated to increase. CROME-LIFE offers a unique opportunity for 

filling up the gap. AUTH will continue to undertake the training of its students on integrated health 

impact assessment, biomonitoring measurements and data interpretation not only during the project 

implementation, but also after its termination by operating a significant section of the monitoring 

system, so that the market’s demand for qualified personnel can be covered on a long–term basis. In 

this case training and specialization is the best vehicle to reinforce employment and create jobs in 

this sector. 

Employing personnel specialized in environment and health arena is a market demand stemming 

from the requirements of national and European legislation. In addition, it is already a well-

established principle, that acquiring the appropriate human resources will facilitate local, regional 

and national authorities competent for environment and health management and protection in their 
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decision making process, and enable them to carry out effectively their social target, which is 

among others, protection of the environment and safeguarding of the public health. 

The project activities created 6 long-term and 6 short-term positions in Greece for young scientists 

and engineers engaged in continuous monitoring of air pollution incidents and implementation of 

the risk management measures foreseen in the Joint Ministerial Decree. At JSI new group named 

Bio-analytics has been established and personnel on environmental health field has been expanded. 

Currently the expanded group consists of 2 permanent employees with PhD finished and 5 PhD 

students. Two new permanent posts for a senior scientist and for a technician both working on 

analytical applications to environmental and human biomonitoring studies has been opened by 

CSIC, as a result of the increased awareness raised by the CROME project findings. 

Moreover, CROME-LIFE will contribute to increased EU competitiveness by providing business 

opportunities for SME's in exposure characterization and modeling and stimulating development of 

innovative technologies for environmental and biological monitoring. We have already identified 2-

3 SMEs eager to use CROME-LIFE scientific advances and bring the respective technologies to the 

market.  

d. Continuation of the project actions by the beneficiary or by other stakeholders. 

Three are the main types of activity that will continue after the end of the project: 

1. Follow up and monitoring of impacts. The environmental and biological monitoring will be 

continued with a regular update program with the active cooperation of local competent authorities, 

the regional administration and the National Governments. The outcome of the project will be 

monitored through the local partners who are well established in the local community as reference 

centres for environmental and health science. The close collaboration that has already been 

established with local stakeholders, including policy-makers and local authorities responsible for 

public health management makes sure that impact monitoring will continue after project closure. 

The local population cohorts will be followed up to check on latent health outcomes development 

that could be attributable to the environmental health stress once a year for the first 5 years after 

project closure. Moreover, CROME-LIFE will feed into the currently European HBM4EU 

initiative. All the CROME-LIFE partners are already inherent parts of the initiative and CROME-

LIFE results will be disseminated and exploited in the frame of this initiative.  

2. Dissemination. The results and conclusions coming out from the application of CROME-LIFE 

have been used to develop a guideline document (Deliverable B6.1) for widespread dissemination 

and use after the end of the project. The dissemination of project results both: (a) to the local and 

regional communities and industrial and institutional stakeholders (e.g. public administrations 

competent for environmental health issues); and (b) to interested stakeholders and the public at 

large at the national and international scales (Europe-wide) will continue in order to ensure that the 

experience from the project can be transferred and replicated in other areas in Europe. The main 

outcomes of the project will continue through participation at the major international conferences 

and symposia) and through the publication of scientific papers. So far twentyseven (27) journal 

articles have been published and other three have been already submitted. Furthermore, the web site 

of the project will be updated regularly by the coordinating beneficiary with new information 

coming from other related projects, and on the follow-up of the methodological framework and 

related recommendations. 

3. Training. Scientific outcomes of the project, both in terms of methodology development and in 

terms of tool construction will be entrained into relevant University curricula in order to make sure 

that the training potential of the project is realised. 

Replicability, demonstration, transferability, cooperation  
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The project aims at demonstrating how environmental pollution/chemical contamination, internal 

doses/biomonitoring data and health outcomes can be linked in an integrated exposure and health 

risk assessment following the source-to-dose continuum and how this approach actually represents a 

clear improvement toward refined environmental health risk management. The demonstrative 

character of the project is underlined by the fact that the project activities are carried out in different 

areas in Europe. The central CROME-LIFE methodology has been adapted to local realities during 

the local demonstrations. The experience thus gained will open the way towards applying the 

CROME-LIFE method and tools in other regions and EU Member States with different population 

exposure patterns and environmental burden.  

CROME-LIFE has demonstrated the feasibility of applying an integrated methodology for 

interpretation of human biomonitoring (HBM) data that allows to quantitatively assess the impact 

on human health due to acute/chronic exposure to chemicals (e.g. PCBs and PBDEs, organochlorine 

and organobromine compounds) acting as neurodevelopmental and neurological toxicants and/or 

human carcinogens and to produce data that can be compared across borders if harmonised and 

standardised protocols are used and if internal and external quality assurance is guaranteed. 

The methodological approach developed and applied in selected cases studies in five Mediterranean 

countries can be transferred to other countries within and outside Europe provided that some 

recommendations are followed: 

 Availability of various data types needed to perform EWAS studies. This includes 

contamination levels in various environmental matrices (air, soil, water, food); health 

outcomes in terms of morbidity and mortality for selected health end-points; exposure- 

related data (e.g. time activity diaries, food consumption patterns etc.). 

 Appropriate identification of the most suitable biological matrix and biomarker to measure 

for each chemical substance. 

 To measure one substance in one lab thus avoiding uncertainties regarding comparability of 

measurements of small doses between different laboratories. 

 To use of appropriate programmes for data processing, modeling and statistical analysis, to 

reduce the resources needed to perform them. 

 To develop communication materials that are well adapted to the target groups allowing 

adaptations to national situations. 

 To involve national social scientists from the start of the study, to help understand and take 

into account cultural differences.  

Replication of results in countries other than the ones where CROME–LIFE was implemented will 

be secured by the following actions: 

 Regular communication and dissemination on the topic of the environmental contribution to 

children's health to pediatricians and child neuropsychiatrists of the National Health System 

through the regular courses held at ISS. Dissemination of material in italian language 

concerning CROME and related publications suited for training of health care providers and 

other professionals. 

 Promotion of the recognition, assessment, and study of environmental factors that affect 

children's health and neurodevelopment, by exploiting the established collaboration of the 

ISS team with research centers, Universities, and pediatric hospitals of the National Health 

System.  
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 Continuation of networking activity with other LIFE Projects funded in Italy and focusing 

on children/adolescent's environmental health and environmental awareness (PERSUADED; 

GIOCONDA; MAPEC) on the specific issue of knowledge transfer and exchange in 

EnvHealth risk governance. A common paper on this topic is currently under revision for 

publication in the European Region WHO Journal and a workshop the LIFE network on 

KTE will be held in Rome at ISS on November 28the 2017. 

 The data set analysed in the CROME Cross-Mediterranean study represent an extraordinary 

set of information as for levels of exposure to children of the Trieste municipality to metals 

and metalloids in the past ten years. In collaboration with other ongoing National and EU 

projects (HEALS, HBM4EU), the original data set will be expanded to enrol the remaining 

children of the birth cohort to increase the sample size and confirm association between 

exposure and health outcome. 

 A Health Observatory was established in Greece during the last year of CROME-LIFE with 

the financial and operational support of the Regional Administration of Sterea Ellada. It is 

run jointly by the University of Athens Medical School – department of hygiene and public 

health – and the Regional Administration of Sterea Ellada. Based on the activities and 

knowledge gained through the CROME-LIFE project AUTH will act as scientific/technical 

advisor to the work of the Observatory together with Greek National Centre for Scientific 

Research Demokritos (NCSRD). The main scope of the Observatory will be to maintain a 

continued public health surveillance mechanism in the region of Sterea Ellada, focusing but 

not limiting its work on environmental contamination and its adverse health effects and to 

improve the availability and use of information and evidence on health status and trends and 

its social determinants for policy dialogue, and to monitor and evaluate the implementation 

of national/local strategies and plans. The Observatory in this regard aims to provide a 

comprehensive regional umbrella mechanism that implements environmental health 

prerogatives and thus facilitates environment and health governance through the provision of 

independent and trustworthy scientific information to the decision-making process. Briefly 

its main functions will be to gather environmental and health data sets from various sources 

within an overall organizational flow framework, to interpret and transform data into usable 

knowledge, to integrate information to generate a comprehensive view of health and its 

determinants and to facilitate the exchange of information for decision support. Financially, 

the Health Observatory of Sterea Ellada has ensured resources until at least the end of the 

mandate of the incumbent regional administration. 

 Cooperation on national and international level in Slovenia enhanced collaboration with 

public health sectors, in particular National Institute of Public Health, Chemical bureau of 

Republic of Slovenia, National laboratory of health, environment and food, National 

institute of Biology, which led to joint projects. At EU level the most important outcomes of 

the CROME-LIFE+ project will be included in HBM4EU. 

 In Slovenia new targeted research project V3-1640 “Exposure of children and adolescents to 

selected chemicals through their living environment” financed partially by Slovenian 

Research Agency and Ministry of health has started in October 2016. Based on the 

CROME-LIFE outcomes, a methodological approach will be applied to ensure a correct 

assessment of the exposure of children and adolescents to selected chemicals through their 

living environment. The experience acquired by JSI within CROME-LIFE and 

DEMOCOPHES projects will be fully used in the design of the entire project program. This 

increased capacity will contribute to the long-term sustainability of HBM in Slovenia, in 

particular, strengthening the skills base and expertise. Participation at the national level and 
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strengthening the professional and technical skills will result in stronger appearance in EU 

programs in the future. 

Now that the feasibility of an integrated methodology for interpretation of human biomonitoring 

(HBM) data for health impact assessment has been demonstrated, policy-makers could think about 

developing a more global EU-wide programme, guided by the lessons learned in CROME-LIFE.  

To this end the European Commission recently funded a large EU-wide Human Biomonitoring 

program (HBM4EU) in the frame of H2020 scaling up CROME-LIFE and which sees the 

participation of most of the CROME-LFE beneficiaries. This new program would exploit the 

CROME-LIFE activities at European Level potentially providing considerable cost savings and 

create unforeseen opportunities for research and policy assessment.  

The project perfectly satisfies the criterion of transferability on the condition that the above 

mentioned necessary local adjustments will be taken in account in future applications. The know-

how developed in the frame of the project in terms of refined environmental health risk 

management will also facilitate the harmonization of practices in other regions and EU Member 

States. 

Moreover, the experience obtained would be invaluable for the provision of transferable 

methodological guidelines for the identification and development of best practices in environmental 

health risk management procedures. 

Potential barriers to the transferability may be: 

 Limited technical know-how to use exposure (external and internal) and advanced statistical 

models (e.g. EWAS). 

 Weak coordination and cooperation between those institutions monitoring environment 

quality, and those managing it/safeguarding citizens’ health. 

 High costs of lab equipment for HBM data analysis. 

 In some cases weak environmental monitoring infrastructure and analysis equipment. 

 Poor policy framework and legal basis leading to poor data collection in the first place.  

Best Practice lessons  

In the framework of the project, an integrated methodology for interpretation of human 

biomonitoring (HBM) data is employed in order to allow us to quantitatively assess the impact on 

human health due to acute/chronic exposure to chemicals concentration levels in five Southern 

European countries. Its practical application in the five EU countries will assist towards its 

optimization through the development of harmonized application protocols. It will also provide 

insight into the potentials of the methodology and the possibility of its future incorporation into 

environmental health risk management practices and into the European environmental legislation. 

In this light the real benefit of CROME-LIFE to the environmental and public health authorities in 

the five demonstration sites will be that using the project methodology and tools authorities will 

enhance their ability to take well targeted, cost-effective measures tackling the environmental health 

problems upon which the project focuses. Successful examples of this is the regulatory change 

regarding extreme air pollution management in Greece, the establishment of a Catalan Government 

Commission to address the study of the impact on human health due to the emissions 

organochlorine compounds in Flix and the new program to the physicians of the Balearic Islands 

with recommendations of what fish to consume launched by the General Direction of the Public 

Health and Consumption.  
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The collaboration between the five Southern European countries and the combination of findings 

from all the studied areas provided an added value to the project outcomes and led to the 

formulation of guidelines and recommendations regarding the adjustment of best practices used 

such as health protection measures adapted for different population exposure patterns and 

environmental burden in different EU regions and Member States. 

Some specific best practice lessons include: 

 Strict quality assurance and control is needed to achieve comparability, for instance in 

laboratory selection and reliability of results 

 Time frame foreseen for the fieldwork should be carefully evaluated from the beginning as 

ethics and data protection issues may cause a delay of the start of the fieldwork and of the 

recruitment process longer than expected. 

 Communication is a cornerstone for human biomonitoring. It should be well targeted to the 

audience and enhance a better understanding by all stakeholders. 

 Strategies for engagement of the community and of all stakeholders, at all stages of the 

programme need to be developed and should include social science strategies from the 

beginning. 

 Communication materials should be made available early on, with the absolutely mandatory 

to include information clearly indicated and with the option to adopt as deemed necessary. 

 Strategies to enhance the response rate should be thought off. The availability of the national 

study leaders, the involvement of the school community and/or personal contact with the 

families, are critical. 

 A clear plan for dissemination of results should be available from the start of the 

programme. 

Innovation and demonstration value 

Despite the great advances in human biological monitoring in the last decade evidenced by the 

increasing number of HBM studies and programmes in Europe and worldwide numerous studies 

have recently shown that measured pollutant levels in human biological fluids and tissue is not 

enough to derive robust associations between exposures to chemical health stressors and adverse 

health outcomes.  

What is currently missing is a full understanding of the linkage between biomonitoring data and 

actual exposure and environmental pollution data, as well as with epidemiological data of sufficient 

statistical power to derive exposure-response relations that integrate the internal and/or biologically 

effective dose of the contaminants in the body. On this subject the US National Research Council 

stated in a relevant report of 2006 “the ability to generate new biomonitoring data often exceeds the 

ability to evaluate whether and how a chemical measured in an individual or population may cause 

a health risk or to evaluate its sources and pathways of exposure”. 

Building upon previous projects such as INTARESE, HEIMTSA, 2-FUN, PHIME, INTEGRA and 

TAGS, CROME-LIFE put together the different pieces of knowledge generated by the above 

projects to demonstrate the feasibility of operationally linking biomonitoring data with 

environmental and epidemiological observations in five different Countries in southern Europe 

(Greece, Slovenia, Croatia, Italy and Spain) and thus provided a mean for taking into account 

environmental health concerns in designing optimal and cost-effective environmental management 

strategies locally. In this light the main innovations pertain to: 
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1. the operational use and demonstration of the validity of biology-based modeling tools that 

allow to mechanistically link environmental exposure to biomonitoring and epidemiological 

data. In this way, environment-wide associations with adverse health effects or physiological 

perturbations will be established and mechanistic hypotheses regarding the mode and/or 

mechanism of action can be investigated.  

2. the operational use of an integrated approach to biomonitoring that combines the use of state-

of-the-art biomarkers with reverse dosimetry and environmental data to reconstruct the 

effective dose human population is exposed to. The results will allow moving towards an 

improved environmental health risk assessment in the EU and the world. 

3. development of new and validation of existing biomarkers for environmental health risk 

assessment and environmental human biomonitoring 

4. The application of novel methods to unravel causal association between exposure (external 

and internal) to health outcomes making use of Environment-Wide Association Study 

(EWAS) approach to correlate multiple environmental factors to disease. 

We believe and have early evidence that these key innovations will enable competent authorities to 

derive scientifically robust interpretations of human biomonitoring data for better assessment of the 

adverse health impact associated with environmental contamination. Furthermore, this information 

will be readily usable for designing targeted interventions that would optimally manage the 

environmental and public health problems in the area. 

Long term indicators of the project success.  

Future assessment of the project success will be quantified based on the following long-term 

indicators:  

 Adoption by national/local authorities in the countries involved of a bundle of mitigation 

measures identified in the project activities for rehabilitation of contaminated sites (e.g. 

limitation of local produced food consumption in heavily contaminated areas, issuing of 

fines to key polluters in the areas of their jurisdiction with a scope to reduce the intensity or 

delocalise the main pollution/contamination sources).  

 Decrease in the environmental burden in the demonstration areas and setting up a 

continuous/regular human biomonitoring system locally to track closely the evolution of 

population exposure to the priority contaminants 

 Continuous exchange of experience and know-how between project partners and key 

stakeholders  

 Regulatory change to enhance efficiency in managing the public health aspects of 

environmental pollution across different environmental media and spatial scales 

 

Even though difficult to quantify, based on international experience from targeted actions (e.g. the 

SuperFund program of the US EPA, or the LIFE+ project DEMOCOPHES), long-term benefit 

relevant to population health are expected to:  

a) reduce neurodevelopmental disorders (including IQ growth mitigation) in the children 

population on the order of 10-20%; 

b) reduce reproductive toxicity observations on the order of 15-20%; and 

c) reduce childhood cancer observed after 3-4 years in areas contaminated with Cr6+ on the 

order of 20-30%) 

d) reduce respiratory health burden and cardiovascular disease attributed to atmospheric 

pollution by 10-20%. 
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6 Comments on the financial report 

6.1 Summary of Costs Incurred 

Costs incurred covering the project duration 1/7/2013 to 31/12/2016 (summary by cost category) 

are presented in the table below. 

 

PROJECT COSTS INCURRED 

  Cost category Budget according to the 

grant agreement* 

Costs incurred within 

the project duration 

%** 

1.  Personnel 1,008,336
a
 1,149,835.72 114% 

2.  Travel 82,452 57,154.62 69.3% 

3.  External assistance 165,250
 a
 147,325.84 89.2% 

4.  Durables: total non-

depreciated cost    
 

  - Infrastructure sub-

tot. 
  

 

  - Equipment sub-tot. 15,000
b
 13,284.00 88.6% 

  - Prototypes sub-tot.    

5.  Consumables 301,750
b
 332,552.48 110.2% 

6.  Other costs 72,250 37,914.99 52.5% 

7.  Overheads 115,152 119,770.17 104.0% 

  TOTAL 1,760,190 € 1,857,837.82 105.5% 

*) If the Commission has officially approved a budget modification indicate the breakdown of the revised budget 

Otherwise this should be the budget in the original grant agreement.  

**) Calculate the percentages by budget lines: e.g. the % of the budgeted personnel costs that were actually incurred 
a 30,000 € were moved from External Assistance to Personnel for AUTH 
b 15,000 € were moved from Consumables to Equipment for AUTH 

  

The overall spending has reached 105.5% of the budget according to the Gran Agreement and it 

was dominated by staff costs. Indeed, staff costs amount to 1,149,835.72 € representing 61.9 % of 

the overall costs incurred. In this regard it has to be noticed that an amount of 30,000 € has been 

moved from External Assistance to Personnel for AUTH because the external expert who was 

supposed to support the joint analysis of environmental and human biomonitoring data was hired as 

research staff to AUTH; the budget transfer was necessary to support this change. 

Travel spending amounts to 57,154.62 € (69.3% of the total budget allocated for travel and 3.1% of 

the overall spending) reflecting the need to establish close relationships with stakeholders and 

disseminate the CROME methodology and stakeholders engagement related to the project. To 

reduce the costs some project meetings were organized as side events of other FP7 projects where 

CROME partners are involved. 

External assistance amounts to 147,325.84
 
€ (89.2% of the total budget allocated for travel and 

7.9% of the overall spending) 

Although no budget was initially foreseen for equipment AUTH decided to move 15,000 € from 

consumables to equipment to support the on-time delivery of the environmental measurement 
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campaign data in Thessaloniki after an unforeseen accident damaged the instrumentation AUTH 

was planning to use originally in order to perform these measurements. 13,284.00 € (88.6% of the 

total budget allocated for travel and 0.7% of the overall spending) were spent by AUTH for 

purchasing an aerosol spectrometer. This was needed to further evaluate the impact of the related 

policy; more in detail, in the second half of December 2013, extreme levels of air pollution from 

particulate matter were noticed in Athens, Thessaloniki and other urban centers in Greece. The 

CROME methodology had been applied to assess the toxic potency and the associated health risk 

(from respiratory, cardiovascular disease and cancer) of the fine and ultra-fine particles in 

Thessaloniki. Although this was not initially foreseen in the implementation actions of the CROME 

proposal, the magnitude and the importance of the problem provided an outstanding opportunity for 

applying the CROME methodology as an additional case study to the current workplan. With regard 

to policy impact of the CROME methodology, a complex bundle of measures to face the extreme 

pollution incidents in urban centers in Greece were proposed to the Ministry of Health Air Pollution 

Committee. Prof. Sarigiannis was nominated member of the Air Pollution Committee of the 

Ministry of Health. In this capacity, he proposed the bundle of measures necessary to curb PM 

levels in the case of extreme pollution incidents. These measures were adopted by the Committee 

and they were forwarded to the Ministers of Health and of the Environment, Energy and Climate 

Change for elaboration in order for them to become legally adopted. On December 24, a Joint 

Ministerial Decree (KYA 3272, 23/12/2013) was signed adopting all of the proposed measures with 

immediate application to face the extremely high PM air pollution incidents in Athens, 

Thessaloniki, Patra, Volos, Ioannina and other medium-size cities in Greece. These results have 

already been described in the inception report (already approved by the LIFE directorate), receiving 

very positive comments. Under this scope, it was imperative to continue this additional piece of 

work under the CROME umbrella, which provided an excellent opportunity of demonstrating how 

environmental health science serves the community with targeted policy interventions. In addition, 

it is important to clarify that this additional work will not affect the workplan initially described in 

the technical application forms of the LIFE12 ENV/GR/001040 contract. The continuation of this 

work, required the association of the PAHs biomonitoring data to be collected to PM biokinetics. 

Under this scope, an instrument for PM size distribution measurements was essential. Because of 

the high-tech laser optics and the construction of the spectrometer, the Grimm 11-R captures every 

single particle ranging from 0.25 to 32 µm and classifies it into 31 size channels. This allowed us to 

effectively describe: (a) the PM size distribution emitted from biomass burning; b) the PAH 

adsorption on the different particle size fractions; (c) the deposition distribution of different PM size 

fractions across the human respiratory tract. These were essential elements of ACTION B.3: 

Targeted measurement campaigns to fill the data gaps. The detailed measurements of a wide 

spectrum of particles, will allow us to better estimate exposure (ACTION B.4: Exposure 

assessment) to PM emitted from biomass, and in turn, to effectively associate (ACTION B.5: 

Environment-wide association studies) the emerging environmental problem of PM emitted from 

biomass burning in Thessaloniki to the related PAHs biomonitoring data to be collected in Action 

B.3. The budget change requested above, did not result in any change of the overall budget and was 

below the limit of 10% or 30.000, which is the limit of change between budget lines. More in detail, 

15.000 euros were transferred from the category Consumables (where the initial budget for AUTH 

was 60,000 €) to the category Equipment (where no budget had been initially projected). The 

purchase of the material will be done after a procurement (open call), fulfilling all requirements of 

the National legislation for acquisition of goods and services. 
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Consumables costs amount to 332,552.48 € (ca. 110.2% of the total budget allocated for 

consumables and 17.9% of the overall spending) reflecting the efforts made for data acquisition 

through environmental and biomonitoring field campaigns and sample analysis. 

The overspending of consumables was due to the prolongation of the field campaigns as well as the 

addition of a further common case study not initially foreseen in the project both leading to 

unforeseen analytical burden in terms of laboratory analysis and work. 

6.2 Accounting system 

Brief presentation of the accounting system(s) employed and the code(s) identifying the project 

costs in the analytical accounting system 

The project beneficiaries have their individual accounting system (depending on the type of the 

organization) for recording the project expenses and monitoring the hours spent on the project by 

each member of the staff (both permanent and temporary). Three partners (AUTH, ISS and JSI) 

have a separate cost account for the management of the project. The costs relative to each project 

are recorded in separate book records and are completely identifiable and controllable through the 

use of an internal reference number, i.e., a unique reference code number is being awarded to every 

project that enters into force. CSIC does not have a separate cost account for the management of the 

project as according to their internal rules all the projects are managed centrally. Individual 

expenses are collected and registered as soon as they are available in CSIC accounting program. 

This program generates a unique reference code number. A part from this, all original cost reference 

documents are marked with a unique CROME LIFE stamp and available at our Financial 

Department. CSIC does no recover part of their VAT expenses. The percentage of VAT not 

recovered, and therefore eligible cost is confirmed every year (after tax declaration). The payment 

of expenses is effected through the issuance of cross cheques to the beneficiaries of the expenses or 

by means of bank transfer to bank accounts. 

With regard to ISS the costs relative to the CROME-LIFE project are recorded in their 

accountability system with a specific identification code classified ad V5B. This code is showed in 

all documents referred to the CROME expenses in addition to the specific CROME reference duly 

stamped in the documents. 

JSI operates an accounting system that allocates transactions to projects. Each project is given a 

unique code allocated by the system automatically on set up of the project; or can be input manually 

if required (project code for CROME-LIFE is PR-04968). Posting of any transaction requires a 

specific field to be completed with this unique code before data is accepted, and therefore prevents 

duplication of transactions across the various projects. No postings can be done without a project 

number. Each cost can only be posted to one code. All direct and indirect costs are allocated to each 

project on a monthly basis. Direct Costs generally comprise: salaries and wages, material and 

services, travelling Costs, subcontracting and equipment. Indirect Costs are allocated using 

calculated factors for each of the six cost groupings: depreciation costs of the equipment, real estate 

depreciation, administrative and management costs, general fixed costs at entity level (labelled R3), 

general fixed costs at research unit level (labelled RE) and expenses due to collective agreement. 

All the partners have an exclusive person to approve the CROME-LIFE expenses. 

Brief presentation of the procedure of approving costs  

The Scientific Responsible in charge of the project (Prof. Dimosthenis A. Sarigiannis) brings the 

expenses to the Research Committee (RC) of AUTH for financial checking and approval. The costs 

relative to each project are recorded in separate book records and are completely identifiable and 
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controllable through the use of an internal reference number, i.e., a unique reference code number is 

being awarded to every project that enters into force. This number is being used throughout all the 

financial transactions between the Scientific Responsible in charge of the project and the Research 

Committee, i.e., all documents, invoices, etc. related to the specific project are being dated and 

stamped with this reference number together with an additional protocol number. The value of the 

items concerned is written off in accordance with the tax and accounting rules applicable to the RC. 

The internal reference number is 88892. The General National Accounting System implemented 

through an internal software program, namely RESCOM, is used for the management of each 

project. 

In the CSIC, all invoices are reviewed by the researcher. Once the expenses are reviewed and 

approved, each invoice is stamped with the LIFE+ stamp and it is introduced in the accounting 

system. Then, the Director of the institute authorizes the payment. Once authorized the payment, 

our accounting department makes the transfer. 

For ISS the Scientific Responsible in charge of the project (Dr. Gemma Calamandrei) is responsible 

to use the financing of the CROME project. Her requests regarding consumable costs, service costs 

and travel costs are managed under the responsibility of Dr. Calamandrei’s Department. With 

regard to personnel costs and subcontracting cost, the request of expenses must be authorized by the 

financial Manager of ISS Dr. Rosa Maria Martoccia and by the Director General – Dr. Angelo Lino 

del Favero. 

With regard to JSI for all cost categories there are three types for approval and execution of 

expenditure as follows: 

 Gross salary and organisation's contribution is approved on the basis of employment 

agreement, employee's position in the act of JSI classification of positions, collective 

agreement and special duties regulated with other internal acts. These costs are distributed to 

the projects on the basis of hours charged to the project through timesheets. Timesheets are 

approved electronically each month by the project leader and the head of the department or 

director. Time sheets are also printed each month and signed by the employee and the 

authorising person(s). Cumulative costs allocated to absences from work (separate account) 

for every employee (holidays, statutory leave, sick leave and educational leave) are 

distributed every month among all other project accounts proportionally to the cost already 

accumulated on the project. 

 Purchases of goods and services (including equipment). The rules and procedures are based 

on the following regulations: The Public Procurement Act (ZJN-2); Legal Protection in 

Public Procurement Procedures Act, and; The Jozef Stefan Institute Articles of Association, 

UOI/58/06, dated 4 July 2006. A very similar procedure is used to approve and execute 

travelling costs. Depreciation costs are calculated on an annual basis regarding Slovenian 

regulation ("Pravilnik o naÄ inu in stopnjah odpisa neopredmetenih sredstev in 

opredmetenih osnovnih sredstev, Ur.l.RS, ĹĄt. 120/2007" Regulations on different assets 

categories depreciation range system) and allocated to the projects each month. The Internal 

JSI act allows to determine the exact amount of depreciation allocated to the project 

according to estimated time on the project. The sum of non-determined depreciations on the 

level of one unit is distributed to all projects of the unit according to registered number of 

hours on the projects. 

 Expenses due to Collective Work Agreement are approved on the basis of registered 

presence (timesheets) and employment status. Transportation and meal allowances are 

approved for every day on work, while vacation bonus depends only on employment status, 



 100 

prescribed by Slovenian legislation. These costs are allocated to the project once per month 

(together with labour costs). 

 Type of time recording system used, i.e. electronic or manually completed timesheets 

The working time charged throughout the duration of a research project and the respective 

remuneration of the personnel involved -based on the actual hours worked by the persons directly 

carrying out work under the project- is recorded through an effective computer-based system (web 

application) found at the site of the Research Committee. 

A unique access code (username, password) is awarded by the Research Committee to all 

permanent and temporary employees working in a research project, to be used for the recording of 

their working time on a daily basis using the computer-based web application. 

The employees have to record the actual hours worked per research project and working contract. In 

addition, the permanent research and technical staff have to record the actual hours allocated on a 

research project that are part of their work and salaries directly paid by the University (for 

assimilating the own contribution of AUTH to a project) as well as the hours devoted to their 

normal (teaching and administrative) duties. 

The complete time recording system enables reconciliation of total hours in cases, where personnel 

work on several projects during the same period. It should be noted that there are maximum limits 

for the working hours to be declared per day, month and year, as these are dictated by the national 

legislation and the annual productive hours calculation. Depending on the staff category, the 

following limits apply for their compulsory presence at the University premises as dictated by the 

national legislation: 

1. Teaching and Research Staff (DEP): 840 hours annually. 

2. Administrative and Support Staff (Public Servants and IDAH): 1.680 hours annually. 

3. Special and Laboratory Teaching Staff (EEDIP): 945 hours annually. 

4. Special Technical Laboratory Staff (ETEP): 1260 hours annually. 

5. Temporary employees hired on a contract basis: 1.680 hours annually. 

These are the minimum productive hours as imposed by national legislation. In practice, each 

permanent employee has an individual (personalized) annual productive time, ranging from the 

mandatory hours (e.g., 840 hours of minimum presence for professors for teaching, administrative 

and research work) receiving an annual salary by the university to an additional of 840 hours (upper 

limit) for which he/she receives additional fees for participating in externally-funded research 

projects. The respective timesheets reflect the actual productive hours based on each professor’s 

real presence in the University premises. 

With regard to CSIC the LIFE+ timesheet model is used for electronic time recording. Time is 

registered on a daily basis, printed and signed (by the employee and the director of the institute) 

monthly and sent to the coordinating when he requested us. The calculation of the hourly rate is 

based on their annual gross salaries (annual certificate document), reduced to an hourly cost, after 

been divided by the total of annual productive hours. Then, we multiply the actual hours of 

dedication to the project (timesheets) by the hourly cost. Annual productive hours are determined 

by the work calendar approved by the state public administration, annually. 

With regard to JSI time sheets record all hours including non-productive time. Productive time 

recorded is identified by project code. The maximum permitted time recorded per working day is 8 

hours. Time sheets are certified by and approved electronically by the project manager and/or 

department head. They are printed off each month and signed by the employee and authorising 

person(s). The time sheets are electronically sent to the payroll department after they are closed. 
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They then cannot be altered. Once the payroll for the month has been processed the data goes into 

the general ledger using the same project codes. 

Brief presentation of the registration, submission and approval procedure/routines of the time 

registration system 

The Scientific Responsible in charge of the project (Prof. Dimosthenis A. Sarigiannis) verifies and 

certifies the time records of the employees involved in a project. 

Certified monthly timesheets (duly signed by the employee, the Scientific person in charge and the 

Staff supervisor (Prof. Theodore Laopoulos, Vice Rector for Research and Coordination) are 

included in the payment order submitted to the Research Committee. 

ISS have adopted timesheets on a monthly basis which reflect all the working hours of the persons 

involved in the project and in particular show the working hours concerning the activities carry out 

into the LIFE project. The timesheets contain clear identification and reference of to the LIFE 

project, of the employee, the year/month and day. The total working hours is based on ISS official 

electronic system named TIMEWORK regulated on the basis of Italian national law for public 

officials. 

For JSI the Scientific Responsible in charge of the project (Prof. Milena Horvat) verifies the time 

records of the employees involved in a project. Timesheets are approved electronically each month 

by the project leader and the head of the department or director. Time sheets are also printed each 

month and signed by the employee and the authorising person(s). 

The payment of the personnel costs in CSIC are managed centrally, according to their internal rules. 

 Brief explanation how it is ensured that invoices contain a clear reference to the LIFE+ 

project showing how invoices are marked in order to show the link to the LIFE+ project 

Each invoice received is stamped with the LIFE+ stamp. The necessary stamp for each project was 

issued by the AUTH Research Committee.  

6.3 Partnership arrangements  

The payment scheme between the Coordinating Beneficiary and the Associated Beneficiary follows 

the payments made by the Commission to the Coordinating Beneficiary. 

Once this Partnership Agreement came into force, the Coordinating Beneficiary transfers to the 

partners within 30 days from the receipt of the pre-financing, mid-term and final payment the 

amount owing to them. 

The Coordinating Beneficiary and the Associated Beneficiary agree that all payments are 

considered as pre-financing payments until the Commission has approved the final technical and 

financial reports and has transferred the final payment to the Coordinating Beneficiary. 

The Coordinating Beneficiary shall transfer the share of the final payment to the Associated 

Beneficiary after the Commission has made the final payment. 

The Coordinating Beneficiary may recover any amounts which have been unduly paid to the 

Associated Beneficiary, including unduly paid amounts identified as such during an ex-post audit 

by the Commission. 

The associated beneficiaries themselves enter the information in the financial tables of their 

institution, they all send them to the coordinating beneficiary, who is checking and collating the 

overall information. 
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6.4 Auditor's report/declaration 

Since for the project the maximum Union contribution exceeds 300,000€ the CROME-LIFE 

project is subjected to an independent audit to verify the final statement of expenditure and 

income provided to the Commission.  

To this end and following an internal agreement among the project partners each CROM-LIFE 

beneficiary has nominated an external auditor to verify its own final statement of expenditure. 

The audit reports were the collected by the Coordinating Beneficiary and provided to the 

Commission. 

Details about the external auditor for all the partners are: 

For AUTH: Auditing company “SOL Certified Public Accountants”, address: Balcan Center 

(Alexandros Building) 31, Giannitson Str & Patr.Kirilou, 54627 Thessaloniki 

For JSI: Mr. Božidar Jurglič from auditing company: “Auditing Revizijske storitve d.o.o.”, 

address: Tržaška cesta 2, 1000 Ljubljana 

For ISS: Mr. Roberto Cippitani from auditing company: “Studio Legale e Commerciale 

Associato Cippitani, Di Gioacchino & Iozzolino” , address: Via Venti Settembre 98E, 00187 

Roma. 

For CSIC: Mr. Pablo Merello Lafuente from auditing company: “Grant Thornton, S.L.P.”, 

address: Avda. Diagonal, 615 08028, Barcelona. 

The Auditor's report for each Individual Beneficiary using the standard reporting format is 

reported in Annex 41. 

 



 

 

6.5 Summary of costs per action 

    
 

Action 
no. 

Short name of action 

1. Personnel 2. Travel and subsistence 3. External 
assistance 

4.a Infra-
structure 

4.b 
Equipment 

4.c 
Prototype 

5. Purchase or 
lease of land 

6. 
Consumables 

7. Other 
costs  

TOTAL 

B1 Development of methodological framework 62,757.96 1,416.00 
       

64,173.96 

B2 Data collection and management 91,387.72 4,717.50 79,017.38 
    

18,185.55 36,587.32 229,895.46 

B3 Targeted measurement campaigns to fill the 
data gaps 191,643.53 9,000.16 43,757.58 

 
13,284.00 

  
305,936.14 

 
563,621.41 

B4 Exposure assessment 125,309.15 0.00 
      

75.00 125,384.15 

B5 Environment-wide association studies 143,127.91 5,095.31 
      

75.00 148,298.22 

B6 Development of guidelines 104,375.88 1,385.10 
       

105,760.97 

C1 Monitoring of the impact of the project 
actions 59,515.41 1,385.10 

       
60,900.51 

C2 
Monitoring of the socio-economic impact of 
the project actions on local economy and 
population 

50,777.11 838.52 
       

51,615.63 

D1 Communication and dissemination 112,282.35 24,561.78 23,372.88 
    

8,430.79 1,177.67 169,825.47 

E1 
Project management and monitoring of the 
project progress 

208,658.69 8,755.19 1,178.00 
      

218,591.87 

Over-
heads 

          119,770.17 

   TOTAL 1,149,835.71 57,154.62 147,325.84 0.00 13,284.00 0.00 0.00 332,552.48 37,914.99 1,857,837.82 

 



 

 

The final spending of Action B1 was 64,173.96 € which represents 118.8 % of what was set out in 

the grant agreement (form FB). The overspending of ca. 10,000 € reflects the complexity of the 

methodological framework developed following the comprehensive review of about 1,000 papers 

and technical reports. 

Costs of Action B.2 amount to 229,895.46 € (75.0% of the budget set out in the grant agreement). 

The involvement of the project beneficiaries in a number of previous projects including but not 

limited to INTARESE, HEIMTSA, 2-FUN, TAGS, INTERA, PHIME where a large amount of 

relevant data were already collected led to an underspending of ca. 76,000 € which have been used 

in other actions.  

The costs incurred for Action B.3 amount to 563,621.41 € (128.3% of what was set out in the grant 

agreement) with an overspending of ca 124,000 € due to a combination of reason which included 

the prolongation of the National field campaigns, the addition of a further common case study 

(Cross-Mediterranean case study) not initially foreseen in the project, the need for arsenic 

speciation analysis with regard to the Cross-Mediterranean common case study samples to better 

distinguish among the different exposure sources (diet, environment). All the above led to 

unforeseen analytical burden in terms of laboratory analysis and work which increased the costs. 

Costs of Action B.4 amount to 125,384.15 € (95.3% of the budget set out in the grant agreement) 

reflect correctly the work carried out with regard to the exposure assessment activities in the project 

demonstration areas. 

The costs incurred for Action B.5 amount to 148.298.22 € (120,7% of what was set out in the grant 

agreement). The overspending of ca. 25,000 € reflects the significant efforts we put in the 

application of various methods of advanced statistical analysis (including EWAS) not only to the 

national case studies originally foreseen but also to the common case study dataset. 

Costs of Action B.6 amount to 105,760.97 € (109.6% of the budget set out in the grant agreement) 

reflect. Integrating the methodology proposed for health impact assessment into concrete policy 

answers is a complex task, which demands close collaboration between the scientists and authorities 

involved. The overspending of ca 9,000 € in this action reflects the effort the CROME-LIFE 

consortium put in actively engage stakeholders at different levels as witnessed by the large number 

of stakeholders engagement events organized throughout the project. 

The costs incurred for Action C.1 (60,900.51 € 185.9% of the budget set out in the grant agreement) 

and the cost of Action C.2 (51,615.63 € 195.7% of the budget set out in the grant agreement) reflect 

the significant efforts put by the beneficiaries to monitor the impact of the project activities which 

represented a key aspect of the CROME-LIFE team’s vision. Stakeholders at different levels (local 

authorities and public body responsible for environment and health and scientists) were proactively 

contacted and engaged to provide continuous feedback on the methodology proposed among and on 

the outcomes obtained. Moreover, significant efforts were put develop a new multi-tiered regulatory 

framework and monitoring mechanism targeting particulate matter pollution of the ambient air in 

urban settings in Greece which actually contributed to policy developments in Greece for improved 

management of air pollution incidents and a more effective prevention of adverse health impacts.  

Costs for dissemination and communication activities (Action D.1) amount to 169,825.47 € (79.5% 

of the budget set out in the grant agreement). Even though during the project life a very large 

number of dissemination activities have been put in place to spread the knowledge and the results 

obtained in the project, CROME-LIFE benefitted from the participation of the project beneficiaries 

to other EU-funded projects which allowed us to present the CROME-LIFE results with a marginal 

economic burden on CROME-LIFE. 
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Costs for project Management (Action E.1) amounted to 218,591.87 € (98.7% of the budget set out 

in the grant agreement) in line with the original financial plan given the complexity of the work 

program. 
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7 Annexes 

7.1 Administrative annexes 

The Partnership Agreement was submitted together with the inception report. The Inception report 

together with the first financial report were submitted in March 2014; the midterm report was 

submitted in March 2015 together with second financial report. 

 

7.2 Technical annexes 

 Annex 1  Deliverable B1.1 

 Annex 2  Deliverable B1.2 

 Annex 3  Deliverable B2.1 

 Annex 4  Deliverable B2.2 

 Annex 5   Deliverable B3.1  

 Annex 6   Deliverable B3.2  

 Annex 7   Deliverable B3.3  

 Annex 8   Deliverable B4.1  

 Annex 9   Deliverable B4.2  

 Annex 10   Deliverable B5.1  

 Annex 11  Deliverable B5.2  

 Annex 12  Deliverable B6.1 

 Annex 13  Deliverable C1.1 

 Annex 14  Deliverable C2.1 

 Annex 15  Deliverable D1.1 and D1.4 

 Annex 16  Deliverable D1.2 

 Annex 17  Deliverable D1.3 

 Annex 18  Deliverable D1.5 

 Annex 19  Deliverable D1.6 

 Annex 20  Deliverable D1.7 

 Annex 21  Deliverable D1.8 

 Annex 22  Deliverable D1.9 

 Annex 23  Deliverable E1.2 

 Annex 24  Management structure 

 Annex 25  Letter of Agreement CROME-LIFE-OIKON 

 Annex 26  Monthly progress reports 
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 Annex 27  Notice Board 

 Annex 28  Mailing list 

 Annex 29  Peer-reviewed publications 

 Annex 30  Press cuttings overview 

 Annex 31   Attendance to conferences and networking activities 

 Annex 32  Stakeholders engagement 

 Annex 33   List of keywords and abbreviations used 

 Annex 34   Photos of purchased equipment 

 Annex 35   Questionnaires for stakeholders 

 

 

7.3 Dissemination annexes 

7.3.1 Layman's report 

Layman’s report is reported in Annex 36 

7.3.2 After-LIFE Communication plan 

After-life communication plan is reported in Annex 37 

7.3.3 Other dissemination annexes  

All other dissemination annexes are listed in the previous page  

 

 

7.4 Final table of indicators 

The Final table of indicators is reported in Annex 38 
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_________________________________________________________________ 

 

8 Financial report and annexes 
 

 

- The Consolidated Cost Statement for the Project signed by the Coordinating Beneficiary is 

reported in Annex 39 

 

- The Financial Statement of the Individual Beneficiary completed by each project beneficiary 

is reported in Annex 40. It includes the individual transactions which are specified in the 

following forms 

o Personnel costs 

o Travel costs 

o External assistance 

o Infrastructure 

o Equipment 

o Prototype (only applicable for ENV and BIO projects) 

o Land purchase (only applicable for NAT projects) 

o Lease of land (only applicable for NAT projects) 

o Consumable material 

o Other direct costs 

o Overheads 

o Funding from other sources, divided in "Contribution of the associated 

beneficiary", "Other sources of funding" and "Direct income". 

 

- The Auditor's report for each Individual Beneficiary using the standard reporting format is 

reported in Annex 41 

 

- VAT certificates of all the project beneficiaries are reported in Annex 42. 

 

- Replies to comments raised in previous letters from the Commission are reported in Annex 43 

 

"Standard Payment Request and Beneficiary's Certificate" - duly signed is reported in Annex 

44. 

 

 

 

 

 


