
 

 

 
 
 
 
 
 

 



 

 

INTRODUCTION BY FRANK PIETERS, CHAIRMAN  
OF EU.RECA 
 
This round table conference, as a first ever organised by eu.reca vzw, brought 
together a number of experts in the field of air pollution and fine particles. More 
precisely, this group of specialists plays an important role in the search for 
innovative ways to measure the medical impact of it and lead the search for 
solutions to this worldwide problem.  
 
As the concept of the eu.reca round tables prescribes, the participants had either 
an academic, an industrial or a technological background and accepted to discuss 
openly and freely with the other participants. The discussion was guided by 2 
professional moderators. 
 
The round table debate was opened by Prof Silvia Lenaerts, vice rector 
valorisation and development at the Antwerp University. 

 
NEW INITIATIVES ARE NEEDED 
 
The medical impact of pollution and fine particles is still underestimated by the 
medical and scientific community. And when there is attention to the topic, it 
seems obvious to concentrate on external air and overall pollution, whilst the 
quality of indoor air is often overlooked.  
 
People spend most of their time in offices, schools, houses and in particular in the 
bedroom, therefore technology institutes and companies are working actively on 
new technologies to keep the indoor air clean. The consequences of that modern 
technology for the respiratory system would need to be better scientifically 
documented. 
  
Therefore, as one of the main outcomes of the debate, it is seen as important to 
study the relationship between intervention to improve the indoor air quality and 
the pulmonary condition of children.   
 
The medical consequences of bad air quality are very important for adults, but 
probably even more for children. The pulmonary problems we see in children, 
such as increased bronchial hyperresponsiveness, noisy breathers and bad sleep 
quality can be causing important issues for the rest of their lives. The group felt 
that also at General Practitioner level, the relationship between disease and air 
quality should become part of the thought process. 
 
In conclusion, we can say that the discussion has led to a number of interesting 
insights in this complex matter. 
 
 
 

 
Frank Pieters, Chairman eu.reca vzw 
 
 
 



 

 

INTRODUCTION 
 
On June 14th, 2018, a round table discussion brought together 20 + experts from 
the medical world, the pharmaceutical industry, companies working on air 
purification and the technology institutes to discuss the causes and impact of air 
pollution.  
 
While not unexpected, it was still surprising how little awareness there is about 
air pollution and its health effects: While 20% of all children below 4 years have 
pulmonary problems, pollution is not a ‘hot topic’ for pediatricians and for sure 
not for General Practitioners. Policy makers in general still seem to be unaware of 
the impact of bad air quality or reluctant to do something meaningful about it. 
 
The participants to the round table tried to identify why the topic is not receiving 
the deserved attention, and a number of hypotheses were expressed.  

 Maybe because acute symptoms and chronic, long-term health effects of 
air pollution are not linked yet.  

 Maybe because even though a lot of time is spent on measuring, it is not 
always clear what parameters should be measured and what can be done 
in terms of prevention, on an individual but also on a public (policy) level. 

 
Furthermore, it became clear again how broad and diverse the field of air pollution 
and respiratory health really is. However, in most countries of Europe the main 
academic attention goes to outdoor air, polluted with particulate matter. In 
Finland – where outdoor air is very clean – indoor air is being studied, as it is 
causing issues because of molds and fungi.  
 
Awareness-raising of individuals on for example the impact of little behavioral 
changes, like cycling a different route to work or on the polluting effects of open 
fireplaces, could go a long way. These initiatives remain isolated though. 
 
The consensus seems to be that multidisciplinary collaboration offers the greatest 
chances of increased awareness and improvement of the status quo.  
 
This summary tries to give a snapshot of the broad discussion that took place 
between experts from all fields at the first event of eu.reca.  
 
The summary has been peer-reviewed by Prof Dr Didier Cataldo from the 
University of Liège. In the last chapter, you will find the reflections of two more 
leading academics on this subject matter: 

 Prof Dr Guy Joos, Medical Director Pulmonary Diseases at  the University 
Hospital of Ghent 

 Prof Dr Jan Van Meerbeeck, Director Department of Pulmonology 
Antwerp University Hospital, Professor at University of Antwerp  
 
 
 
 
 
 
 

 



 

 

IR POLUTION AND ITS EFFECTS ON HEALTH ARE AN 
UNDERRATED PROBLEM, DESPITE AN EVER-CLEARER LINK TO 
DEADLY OUTCOMES 
 
In the Netherlands 18.000 people die after being exposed to particle matter each 
year and people lose an estimated 9 months of their life on average due to this 
exposure. 1 WHO recommends 10µg/m³ as a limit for PM2.5 particles in the air, 
and even though studies show 2 that every 5µg/m³ increases death caused by 
natural causes with 7%, the European (and US) limit is set at 25 µg/m³. Among 
GP’s, air pollution is generally not seen as a problem. Why the discrepancy in 
perception?  
 
What is air pollution? And what are the effects on our health? In short: there is no 
such thing as ‘a single’ issue. Air pollution is a complex problem, made up out of 
different types and caused by a multitude of factors that each play an important 
role. And the ultimate effects on our health are still unclear, but seemingly more 
impactful than we might have assumed until now. 
 
When talking about ‘the problem of air pollution’, we first need to broaden the 
scope from bad outdoor air to overall air quality, including indoor pollution...: 
better insulation of houses has led to dramatic drops in inside air quality, and some 
materials used in construction may have a negative health effect on people in a 
room. In some countries, particularly in Northern Europe, indoor pollution is even 
worse as compared to outdoor pollution.  
 
As for the effects of air pollution, they can be acute, but also slow and long-term. 
While air pollution as a trigger for respiratory symptoms is relatively well 
understood, it is not fully known how these findings relate to the later 
development of other diseases such as COPD. The causal chain of pollution and 
chronic respiratory diseases is extremely complex, which is why it is hard to 
determine correlations. Several studies on respiratory problems indicate possible 
connections to air pollution, but none of them define the exact link: 

 New evidences show that not fully developed lungs (infancy and ~ 
premature children) are even more receptive to air pollution 

 Cohort studies confirm that people with chronic symptoms and repeated 
infections are at higher risk of developing COPD  

 An ongoing study with monkeys showed that small periods of exposure 
even triggers changes in lung morphology 

Other fields of research look at the link between air pollution and cardiovascular 
diseases. 
 
The lack of understanding of all elements of the causal chain from pollution to 
health effects also means that the problem is not seen as one: in the community of 
GP, air pollution (and its effects) is generally not even seen as a problem that 
matters. There are some GPs, students or action groups that work on it, but it is 
largely not perceived as a priority. And while the panel members from the 
pharmaceutical industry realize the magnitude of the problem, they admit that in 
general, they do not discuss this problem with medical experts. 
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POLUTION AND ITS EFFECTS ARE COMPLEX MATTERS: DO WE 
UNDERSTAND ALL ELEMENTS INVOLVED?  
 
How do we dissect the problem and its effect? Since air is part of the environment, 
other factors confound possible relations between air pollution and long-term 
health. What elements can we link? What causal chain can we identify?    
 
Defining ‘the’ source of a complex problem where the causal chain is not 
completely understood is hard. However, thanks to the diversity of the panel 
members at the table, it was possible to get some important insights.  
 
Air pollution can be linked to particles, but the type and the size of the particles 
plays an important role, whereas a small number of ultrafine particles that go 
straight into the systemic circulation could be worse than a large number of bigger 
particles that only barely reach alveolaes. 
 
Several confounders play a defining role in the difference in effect pollution can 
have: the type of pollution changes according to the source, the time of day or even 
the weather, while the genetic make-up and personal bacterial flora can cause the 
effect of pollution to be completely different in one individual to another. Research 
on this is ongoing at several academic centers and ERS (European Respiratory 
Society) is putting the topic on the conference agenda.  
 
New research also shows that the ‘sources’ of air pollution go beyond car traffic or 
other commonly cited causes, such as industry. Think of the effect cruise ships, 
airplanes, or agriculture can have on the quality of air in the neighborhood. But 
pollution is also inside the houses and public buildings, and sometimes the air 
quality there is even worse than outside: gas cooking or grilling can be as 
unhealthy as standing next to a busy road and recirculation hoods in kitchens are 
one of the worst indoor polluters imaginable. Even 2nd / 3rd hand smoke (for 
example from a grill, stove or even a couch where somebody smoked in some days 
before) could have negative effects, entering through the skin. 
 
In short, establishing the causal chain is a very complex issue requiring 
multidisciplinary research and longitudinal studies. New, innovative partnerships 
(e.g. with cosmetic brands, cardiovascular companies, policy  makers,  …) seem to 
offer a promising way forward. 
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HOW CAN AIR POLUTION AND ITS EFFECT ON HEALTH BE 
MEASURED ‘CORRECTLY’? AND HOW DO WE DEFINE AND 
ACHIEVE ‘CLEAN’ AIR?  

 
London tube travellers inhale 12 million various particles per minute, but what is 
the effect on our health?  3 Do we measure what penetrates into the lung with every 
inspiration, or what comes out with the expiration flow? And how do we link these 
measurements to (long-term) health issues? Is it justified to focus on NO2, or 
should we measure other particles? 
 
Some relatively easy, non-invasive ways to measure the amount of pollution 
exposure exist: exhaled air, mucus in nose, urine, … But are the results complete? 
Measuring the full medical impact of air pollution is harder to achieve. Is 
spirometry sensitive enough? When a sudden drop in lung function is noticed, it is 
probably already too late to intervene anyway… So, the first question is to define 
what we should measure and how it should be done to assess the real exposure of 
individuals to air pollution. 
  
We first and foremost need a characterization of particles: Which are toxic, most 
importantly: what is the most relevant for human health? The outdoor air 
pollution appears higher in South Europe. To date, a lot of the current 
investigations focus on NOx. In Northern countries (like Finland), the inside air 
quality is bad because of molds, bacteria, etc. and fine particles might be less 
relevant.  
 
NOx might however not be the most relevant pollution: Ultrafine particles, 
especially those that go straight into the systemic circulation, may be worse. These 
particles are hard to measure in air and it is uneasy  to model their deposition and 
distribution in bronchial tree, … Also, particles change in time and space, and are 
often just an adherent for other components. This requires improvements in 
measurement (e.g. resolution, sensors, better biomarkers, …). A lot of studies look 
at instant or acute effects of air pollution. Acute effects are important and still a 
good indicator for potential long-term damage, but the manifestation of health 
impact might take longer. It is therefore important to define better and reliable 
ways of early detection, as well as to invest in longitudinal studies looking at these 
long-term effects – preferably in children. These studies are much more sensitive 
but require large resources and have multiple noise factors (ageing, ...).  
 
In the round table discussion, the importance of these noise (“confounding”) 
factors was raised several times. 50% of indoor pollution results from outdoor 
pollution, but other factors also pollute the air inside: VOC levels (formaldehyde, 
…) are to be considered too. The morphology of the individual lung also has an 
influence on the thresholds (some people will have severe effects with lower 
levels) and health effects of pollution are often long-term, requiring improvement 
of the end-points.  
 
All of these elements point towards the importance of an approach looking at all 
potential factors and involving multiple stakeholders. What is the desired medical 
(or non-medical) outcome of an intervention? In Finland for example, both 
questionnaires about general well-being as well as particle measurement were 
used before and after an indoor air filtration at a school to measure the problem 
and impact of the intervention.   
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MULTIDISCIPLINARY COLLABORATIONS ARE THE MOST 
PROMISING APPROACH TO REDUCE POLLUTION AND TACKLE 
ITS EFFECTS ON HEALTH 
 
How do we balance an ‘unclear’ long-term health effect of air pollution and 
potential negative impacts of strong policy interventions? And why are individuals 
so reluctant to change their behaviour? Is it only because of a lack of awareness? 
What is the economic win-win-win model for all stakeholders involved? And 
where do we start?  
 
Electric cars will not solve pollution and HEPA filters in cars will not increase the 
health of all. But they are a first step in the right direction. More destructive 
sources of pollution however are not regulated, begging the question why: are 
policy makers not aware of the problem, are they hesitant because of potential 
negative spill overs of interventions (imagine: no more cruise ships allowed in a 
city), or just plainly not interested (EU focus on energy efficiency, not cleanliness). 
Should we instead push solutions in a ‘bottom-up’ way?  
  
The general feeling among panel members is that people care about certain 
problems a lot (think of the project Curieuze Neuzen, focused on traffic pollution, 
through the measurement of NOx particles in Antwerp with a 98% response rate), 
but are completely uninterested in other – equally important – topics (think of 
indoor pollution in class rooms).  
 
Increasing awareness of stakeholders, from individuals to policy makers, is the 
first step: we need to make people sensitive to the problem/s before we can 
introduce a potential solution (or before a solution becomes viable). Awareness, 
for example, that individual choices can make a huge difference: like choosing a 
different, somewhat longer route to cycle to work, or not using a chimney 
anymore. These basic behavioral changes can have large impact on the individual 
exposure to harmful particles. But we also should stimulate the awareness that 
large scale interventions (e.g. air filtering in hospitals, …) pushed by the policy 
making level, are key.  
 
To convince stakeholders, we need proof that these interventions work effectively 
and we should always connect proper measurement of the impact to such 
interventions.  
 
A careful analysis of the positive impact of interventions is necessary. For example, 
indoor pollution is not seen as a problem: a survey from the University of Antwerp 
found that people are generally willing to change their behavior in terms of for 
example car usage, but only a very small minority would change their behavior in 
terms of indoor air pollutants, such as gas cooking or open fireplaces. Indoor air 
pollution is however a serious source of medical as well as non-medical problems 
(absenteeism, concentration, tiredness). 
 
A multidisciplinary collaboration of medical and non-medical stakeholders 
studying the impact of indoor pollution and purification could produce important 
insights, and raise awareness as a key first step to behavioral change.  
 
There was a general feeling in panel participants that the ‘respiratory’ market is 
definitely going to grow, but that a major challenge is to find a balance between 
the (economic) models of the private and public sector to allow for a win-win 

4: REMEDIES 
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situation. Shifting our attention from cure to solution seems necessary, and while 
challenging in terms of revenue for the private sector, it offers a lot of potential: 
increased awareness can lead to more (effective) prevention but also to better 
interventions. This all does not mean however that we should not invest resources 
in moonshots; these are key to innovation and progress. 
 
 
 

  



 

 

ON DEFINING AND MEASURING “AIR POLLUTION”, BY PROF DR 
VAN MEERBEECK 
 
Air pollution is a misnomer for the ambient atmosphere in which we live and 
interact with our environment. The term opposes with ‘clean air’, for which there 
is also not a uniform definition. What some would call clean air can consist of 
various concentrations of ozone, pollen particles and house dust mite. Hence a 
threshold needs to be defined above which clean air becomes ‘polluted’.  
 
The effects of contaminants in the environment stretch from acute local irritation 
of the airways over subacute profound damage to the respiratory epithelium and 
chronic systemic effects on the cardiovascular system and end-organs with the 
development of cancer. As such, for each of these manifestations, the criteria for a 
causal relationship by Bradford-Hill apply. This requires a thorough case by case 
ascertainment of the effect of its constituents on the different levels. In vitro 
models using analysis of volatile organic compounds in the head space of cultured 
cellines and tissues can help in finding a clue in the pathogenesis. 
 
Analogous to the approach of food allergy whereby different constituents of our 
food can be involved and are systematically eliminated from the diet, the approach 
of air pollution may proceed by progressive elimination of those constituents 
shown to have the largest detrimental biologic effect. Long term observational 
studies will be required as ‘harm’ can ethically not be tested in interventional 
randomized trials. 

 
ON POSSIBLE REMEDIES, BY PROF DR GUY JOOS  
 
The ten principles for clean air have been outlined by the European Respiratory 
Society (ERS) in 2012 (Brunekreef et al., Eur Respir J, 2012). It is clear that there 
is not 1 solution. So multidisciplinary, but also interdisciplinary and 
transdisciplinary work is key, if we want to reduce air pollution and tackle its 
effects on health. Multiple steps have to be taken, both at the individual and at the 
population level. This is illustrated by the various steps that have to be taken to 
change our mobility, including changing fiscal incentives, changing travel policies 
within companies and organizations, adapting road construction, reducing speed, 
adapting the city and the roads to allow for instance safer biking (“smart cities”), 
organizing and promoting an efficient and available public transport… 
 
Further raising public awareness, not only to outdoor, but also towards the effects 
of indoor air pollution is necessary. This should involve all relevant stakeholders, 
including the general public, patient organizations, policy makers and politicians. 
 
Although changing our environment may need investments, in return we will get 
a healthier population that lives longer and will be better prepared for the 
economic challenges of Europe. 
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