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OBJECTIVE 

Does living in Industrially contaminated 
sites (ICS) adversely affect the health 

status of resident populations?
…….

and how much?

To define main environmental health issues and
to provide key questions of assessing the health
profile of populations living in ICS



Background

• Past industrial activities left a legacy of thousands areas in 
Europe with local and diffuse contamination

• The environmental performance of European industry has 
improved in recent decades. However, the sector is still 
responsible for significant amounts of pollution to air, water and 
soil, as well as generation of waste  (SOER, European environment 
– state and outlook report, EEA 2015)

• Several countries identify industrial activities as a critical issue 
for the possible related environmental health impacts



Soil contamination requiring clean up:
approximately 250000 sites in Europe

58,000 

127,000 

342,000 

Progress in the Management of Contaminated
Sites in Europe. Report EUR 26376. ECJRC- 2014

The percentage of people living
close to contaminated sites is 
large, about 5.7 per 10,000 
citizens estimated in Europe



Sources of soil and water contamination in 
European contaminated sites requiring cleanup

Estimates has not changed from 2006 to 2011

Progress in the Management of Contaminated Sites in 
Europe. Report EUR 26376. EC - JRC- 2014



Key contaminants are similar in 
the liquid and the solid matrices. 
The main contaminants are heavy 
metals, mineral oils and aromatic 
hydrocarbons

Soil, sediments 

Contaminants affecting soil and water in European 
contaminated sites requiring cleanup

Ground- and surface water, leachate 

Progress in the Management of Contaminated Sites
in Europe. Report EUR 26376. EC - JRC- 2014



These areas represent an 
environmental health priority 
at local, regional and global 

scale

Distinct research initiatives 
have provided considerable 

evidences on the health 
impact of contaminated 

sites, however the overall 
impact of living close to 

ICSs is still unknown, and 
assessments are 

characterised by a 
fragmentation of objectives 

and methods

The environmental health dimension



Building on the available evidence and collaborative 
experiences with WHO, the COST Action  “Industrially 
Contaminated Sites and Health Network” (ICSHNet) has 
been launched in 2015

The COST Action

Action Primary goal

� Establish and consolidate a European network of experts and 
institutions, and develop a common framework for research, 
assessment and response on environmental health issues 
related to industrial contamination

http://www.icshnet.eu/



• 150 Participants
• 33 Countries
• WHO
• EC DG JRC
• EC DG Environ

http://www.cost.eu/COST_Actions/isch/IS1408
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Why characterizing the health impacts of industrial  
contamination is challenging?

•Multiple sources and heterogeneous hazards

•Complex exposure scenarios

•Multiple etiology of most diseases, including rare health 
outcomes like childhood cancers, congenital anomalies…

•Complexity of the socioeconomic context, including
occupational patterns

•Issues of environmental justice, with health and social 
inequalities



• Which sources of contamination?
• What contaminants? (toxicological profiles)
• Which environmental media? (water, soil, air, food chain)
• Where? (spatial dimension, polluted area, hot spot/diffuse)
• When? (temporal dimension of pollution events/different

health effects) 

Expertise: chemistry, biochemistry, toxicology, ecology, 
biology, physics, geology, geography, industrial hygiene,…

Key questions of evaluating EH in ICS
The first pathway: from contamination to exposure 



Many different scenarios are identifiable

• Single pollutant emission from one point source  (a sbestos from 
caves, mines, cement-asbestos plant, waste disposal …...)

• Multiple pollutants from one single point source  ( incinerator, 
chemical plant,..) 

• Multiple pollutants from multiple point sources  (i ndustrial 
settings, other sources different form industry..)

• Multiple pollutant from multiple point sources (ind ustrial settings 
adjacent to urban areas (other related sources of p ollution: car 
traffic, domestic heating, …)



The second pathway: characterising the exposure given a 
contamination scenario 

Key questions of evaluating EH in ICS

Expertise: epidemiology, medicine, biology, chemistry, 
mathematics, statistics, etc

• How many contaminants of concern?
• How to deal with mixtures?
• How to identify the most suitable exposure assessment

strategies?

• How many exposed subjects? (population at risk?)
• How much exposed? (intensity) 
• How long exposed?  (duration)



The third pathway: from exposure to health 
Given an exposure scenarios what epidemiological study design:

Key questions of evaluating EH in ICS

Expertise: epidemiology, medicine, biology, chemistry, 
mathematics, statistics, etc

• how many potential health endpoints to be considered?
Selected causes of mortality, morbidity, cancer incidence, incidence of 

malformations, …..what does tell us the available scientific evidence?

……… the C8 Science Panel concluded that there was a Probable Link to C8 
exposure: high cholesterol, ulcerative colitis, thyroid disease, testicular cancer, 
kidney cancer, and pregnancy-induced hypertension….

• how long the observation periods? (latency of health effects)

• how many risk factors to account for, beside contamination?



The third pathway: from exposure to health
Given an exposure scenarios what epidemiological study design to 
assess:

Key questions of evaluating EH in ICS

Expertise: epidemiology, medicine, biology, chemistry, 
mathematics, statistics, etc

• how many people are adversely affected (diseased, 
deaths,..)?

• how strong the effect by exposure level and in
different population groups, including vulnerable?

• how much the effects are attributable to environmen tal 
contaminations (impact)?



In a conservative approach, we might assume that residents became
exposed when the industrial contamination started - in the early periods the
production systems were much less compliant with the need to protect the
ecosystem (and therefore human health)

In a conservative way all 85,000 inhabitants are to be considered affected
at a different extent by the contamination processes; people consuming
local food, contaminated water might have higher body burden of
contaminants….workers…

Not easily accountable; multiple routes of exposure, different contaminants
of toxicological interests; some contaminants can be good overall
indicators, and some exposure assessment strategies integrate different
routes (biomonitoring), some groups might have higher levels of exposure
(children)

• how many exposed subjects?

• how much exposed?

• how long exposed?

Does/did environmental contamination of 
PFAS cause relevant exposures in Veneto 

inhabitants?
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The Science Panel designed a series of complementary studies to generate 
necessary data for its work in assessing the probable links between C8 and disease. 
In many cases a study requires a team of investigators. 

1. Cholesterol, Diabetes, Uric Acid, and C8 Levels among Participants in the C8 
Health Project (K Steenland)

2. Cross Sectional Study of C8 and Immune Function, Hematopoietic Function, Liver, 
Kidney, and Endocrine Disorders and Cancer Prevalence - A Prevalence Study 
among Participants in the C8 Health Project. (T Fletcher)

3. Community Follow-up Study (K Steenland)
4. Worker Follow-up Study (K Steenland)
5. The Study of Birth Outcomes in the Mid-Ohio Valley (D Savitz)
6. The Study of Birth Outcomes among the C8 Health Project Participants (D Savitz)
7. The Geographic Patterns of Cancer Study (T Fletcher)
8. Short Term Follow-up Study of C8 and Immune, Liver, Kidney and Endocrine 

Function (T Fletcher)
9. Exposure Study (K Steenland)
10.Half-life Study (K Steenland)
11.Study of C8 and Neurobehavioral Development among Children from the C8 

Health Project (D Savitz)



RATIONALE FOR CONDUCTING NEW 
RESEARCH ON PFOA HEALTH EFFECTS

Limited evidence from other studies
�Almost no prior human studies

Well-defined exposure that could be accurately reco nstructed
�Source and history of contamination available
�Drinking water pathway allows for modeling exposure

Some, not all, health concerns easily measured (med ically 
verified, accurately reported)

WHEN IS EPIDEMIOLOGIC RESEARCH A HELPFUL RESPONSE 
TO ENVIRONMENTAL POLLUTION AND WHEN IS IT NOT?

Kindly provided by David A. Savitz
Brown University

Example:  C8 Health Project



RATIONALE FOR CONDUCTING NEW 
RESEARCH ON PFOA, CONTINUED

Exposures not highly susceptible to confounding
�Distribution of exposure unrelated to other factors

Suitable comparison population
�Range in affected areas from substantial to trivial

Large enough populations to provide precise results
�Around 70,000 exposed to varying degrees, sufficient 

for most common diseases

WHEN IS EPIDEMIOLOGIC RESEARCH A HELPFUL RESPONSE 
TO ENVIRONMENTAL POLLUTION AND WHEN IS IT NOT?

Kindly provided by David A. Savitz
Brown University

Example:  C8 Health Project



Designing an epidemiological study on PFAS exposed 
population in Veneto Region

Public health, sustainability: what way forward?

Clarify what epidemiology can and cannot offer 
�Research, not public health service, advocacy or justice 

Focus on methods and what study offers
�Only proceed if attainable increment in knowledge is beneficial
�Discourage epidemiology when it is not beneficial

Results are not predictable and should not be assum ed to 
support a course of action

WHEN IS EPIDEMIOLOGIC RESEARCH A HELPFUL RESPONSE 
TO ENVIRONMENTAL POLLUTION AND WHEN IS IT NOT?

Kindly provided by David A. Savitz
Brown University



CRITICAL QUESTIONS WHEN 
CONTEMPLATING EPIDEMIOLOGIC STUDY

Would the study that is feasible be of sufficient v alue?
�Feasibility – time, cost, available data, size of population
�Value -- guiding mitigation, informing policy for future episodes, 

advancing science

Avoid danger of potential harm from embarking on re search
�Postpone action
�Placate affected community by showing concern

WHEN IS EPIDEMIOLOGIC RESEARCH A HELPFUL RESPONSE 
TO ENVIRONMENTAL POLLUTION AND WHEN IS IT NOT?

Kindly provided by David A. Savitz
Brown University



In addition to the feasibility of an epidemiological study 
of PFAS in the exposed population in Veneto, other 
actions require attention:

- Identify issues of health and social inequalities

- Address public awareness, risk governance and communication

- The environmental remediation of contaminated areas should  
not be postponed awaiting for results of new studies if 
evidences are already available

Public health, sustainability: what way forward?


