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The ERSvision on air quality

Breathing is the most basic human function required to sustain life. More air enters the
body and the bloodstream than any other substance. Breathing air contaminated with
toxic substances entails health risks for individuals and has public health consequences.

Effects of air pollution have been observed also at very low concentrations of toxic
pollutants, therefore the recent WHO Air Quality Guidelines (WHO, 2006) have
indicated values to minimize health effects.

The European Respiratory Society believes that free access to clean air is a fundamental
need and right for al citizens in the European Union. European, national, and local
governments have the responsibility to assure that this fundamental right of the individual
is respected and to act so that the values indicated by the WHO are observed.

Unequa distribution of health risks associated with differential exposure to poor air
quality between countries and communities and within population groups of the same
community is aviolation of the basic principle of environmental equity.

The current three main environmental challenges

There are three main environmental challenges for the EU that currently limit the
fundamental right of al citizens to breath clean air. These challenges are associated
currently with large health effects, effects which will continue their menace to health in
the future. A strong commitment is requested to address two well established and
prevaent hazards, namely outdoor and indoor air pollution, and to take leadership in the
new area of climate change with broad relevance for future health.

Qutdoor air pollution

Air pollution derives from stationary sources such as power stations, oil refineries and
industries, mobile sources such as motor vehicles and other sources such as the open
burning of waste materials and trans-boundary air pollution. The main air pollutants
emitted into the environment are particulate matter (PM 10, PM2.5, or ultrafine particles),
sulphur dioxide, oxides of nitrogen, and ozone. The following measures are effective in
controlling air pollution: minimizing sources, mMinimising emissions at source,
minimising the impact of residua pollution on surroundings by proper siting of sources.
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Long-term exposure to particulate air pollution increases the risk of chronic diseases, e.g.
chronic obstructive pulmonary disease (COPD), atherosclerosis and cancer, resulting in
an increase in premature mortality. Short-term peaks in particulate air pollution are
associated with an aggravation of pre-clinical and clinical cardiovascular and respiratory
conditions, such as atherosclerosis, COPD or asthma, leading to premature death. A full
description of the scientific evidence regarding health effects associated to air pollution
can be found elsewhere (Annesi-Maesano et al, ERJ 2007; 29:428-431).

Evidence is accumulating on the benefits of exposure reduction indicating that decrease
in air pollution is clearly associated with improved health. In the 26 European cities of
the APHEIS network (population of more than 41.5 million in Eastern and Western
Europe), a reduction in annual mean PM,s levels to 10 pg/m® would result in 22,300
fewer premature deaths/year, in people age 30 years and over. Although implementing
more stringent air pollution legislation requires more resources, detailed cost-benefit
calculations commissioned by the EU have shown that heath benefits gained from
reduction of PM 2.5 in Europe clearly outweigh these costs.

Because scientific results provide such clear messages on the dangers of PM and the
benefits of reducing exposure, it is natural to believe that public health measures should
be adopted in order to achieve adequate protection of the exposed population. The recent
document updating the World Health Organization (WHO) Air Quality Guidelines
provides strong scientific support for a policy and a general framework to promulgate air
pollution standards in both the developed and underdeveloped world. The long-term air
quality guideline for PM2.5 (annual value) has been set to 10 ug/m-3. The long-term
guideline for PM 10 has been set to 20 ug/m-3. WHO recognizes that there are short-term
effects of particulate air pollution and has recommended that over any 24 hr period upper
limits of 25 ug/m-3 for PM2.5 and 50 ug/m-3 for PM 10 are not to be exceeded more
than 3 days per year.

Indoor _air pollution

Many biological and non-biological agents contaminate indoor air and severa scientific
studies have identified a number of specific air pollutants as the cause of medical
problems among children and adults. Buildings tend to be constructed to be more energy
efficient. To reduce the cost of heating or cooling, this energy efficiency translates into
greater recirculation of air with indoor pollutants and decreased fresh air intake. Proper
ventilation is critical since energy costs are driving the population into very tight
unvented accommodation which leads to the accumulation of pollutants. Indoor air
quality has been associated with respiratory diseases such as asthma and alergies,
chronic obstructive pulmonary disease, lower respiratory infections and lung cancer.
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The link between indoor factors and respiratory diseases is well established and several
documents provide background information on the scientific evidence. A comprehensive
report of the European Federation of Allergy and Airways Diseases Patients
Associations “Towards Hedthy Air in Dwellings in Europe (the THADE Report)
indicates the major issues in the field and presents severa options for a European

programme on indoor ar quality
(http://www.efanet.org/activities/documentss THADEReport.pdf). WHO documents on
indoor ar quality are available

(http://www.who.int/mediacentre/factsheets/fs292/en/index.html).  Recently, = WHO
convened a working group for the development of indoor air quality guidelines. The
working group outlined the tasks required for the guideline development in 2007-2009
and recommended a list of chemicals for which numerical guidelines can be prepared. It
also proposed ways to define guidelines allowing for reduction of health risks due to
biological contamination of indoor air and due to indoor combustion of solid fuels. The
report from the WHO meeting “Development of WHO Guidelines for 1AQ”, 23-24
October 2006, is published on WHO web page (see
http://www.euro.who.int/Document/AIQ/IAQ_mtgrep Bonn_Oct06.pdf ).

The most important non-biological substances include:

Respirable particles (from environmental tobacco smoke (ETS), fireplaces, wood and
coa stoves, unvented kerosene heaters. Respirable particles have been shown to be
significantly associated with acute and chronic respiratory illnesses and ETS exposure
with lung cancer. Exposure increases as ventilation reduces. Large numbers of people
are exposed to ETS and the potential harm is considerable for both children and adults.
Almost 20.000 deaths per year have been estimated among non-smokers in Europe as
result of passive smoking exposure at home or at work.

Gases (CO, NOx, NOy) (from gas stoves, pilot lights on any gas appliance, kerosene
stoves and heaters, and environmental tobacco smoke) among which NO; is associated
with increased respiratory symptoms and asthma aggravation.

Volatile and semivolatile organic compounds (from household products such as paints,
paint strippers, aerosol sprays, and art supplies, pesticides, fungicides, herbicides, and the
combustion of wood, tobacco, and kerosene) are related to irritation symptoms; and long-
term exposure to radon (derived from the radioactive decay of radium, a ubiquitous
element found in rock and soil but also found in most homes at very low levels) may pose
a substantial risk of lung cancer. Increasing ventilation reduces radon concentration
indoors. Formaldehyde (a volatile organic compound present in urea-formaldehyde foam
insulation, glues, adhesives, fiberboard, pressed board, plywood, particle board, carpet
backing, and fabrics), which in high concentration causes irritation of the eyes and throat,



ENVIRONMENT AND HEALTH:
ERSADVOCACY OBJECTIVES

nausea, and difficulty breathing. There is some evidence that chronic exposure to
formaldehyde is associated with lung and nasopharyngeal cancer.

The most prevalent biological agents found in indoor air include moulds, dust mites,
viruses, bacteria, pollen grains, dust mites, insects and human and animal danders.
Dampness which encourages the growth of moulds may cause allergic reactions, and
mycotoxins released from moulds are thought to have independent toxicity. Dampness
and mould have been linked to asthma. There is evidence for both onset of new asthma
cases and increased asthma symptoms in previously sensitized individuals. Mould growth
occurs when the ventilation is poor and the humidity levels are high. These conditions are
not uncommon across Europe. Intervention studies have shown that increasing ventilation
and reducing humidity can decrease mould. Dust mites are responsible for asthma-like
symptoms and allergies both among children and adults. Endotoxins from gram negative
bacteria have been found to contaminate ventilation systems and air-conditioning systems
causing upper respiratory inflammation or pneumonitis. Pets including birds, dogs and
cats have feathers and dander; excrete proteinsin their saliva, urine, and feces that can be
allergenic; and release other biologic organisms with respiration.

Overal, avoiding smoking indoors and increasing ventilation are the most simple and
effective measures to protect respiratory health.

Global warming and climate change

Global warming is becoming an important environmental threat with increasing demand
for scientific information, research and advocacy. There is consensus that greenhouse gas
emissions generated by human activity will change global climate and that thereis a close
link between emissions relevant to global warming and air pollution as combustion is the
primary source of both problems.

In addition to increased temperature and different rainfall patterns, climate change will
also impact on human activity, the building environment and ecosystems, including the
distribution and types of airborne allergens and exposure to air pollutants. Temperature,
precipitation and other weather characteristics influence atmospheric chemical processes,
and interactions occur between local and global-scale environments. Climate change will
affect human health in many ways. With regards to possible health effects (IPCC
document, released on April 6 2007), the following aspects are very relevant for ERS and
respiratory medicine

* increased deaths, disease and injury due to heat waves;

* increased frequency of cardio-respiratory diseases due to higher concentrations

of ground level ozone related to climate change; and,
* the altered spatial and temporal distribution of allergens and some infectious
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disease vectors.

There is dready extensive evidence of the headth effects of weather changes, air
pollution, and allergens exposure on respiratory health. In particular, increased
respiratory mortality and hospital admissions for respiratory diseases have been observed
during heat-waves in various European cities in 2003. The August 2003 heat wave in
Europe had several consecutive days with temperatures exceeding the seasonal norm by
11-12 degrees C. There were an estimated of several thousands excess deaths due to
hyperthermia, heat stroke, dehydration, and respiratory and cardiac failure. Mortality
was higher in women than men, and increases were noted among the aged, those living
alone and among those living in retirement institutions. Pertinent analyses from the UK
and The Netherlands have estimated that a considerable fraction of the heat wave
associated deaths could be attributable to increased ozone and PM concentrations during
the heat wave. Analyses from France have shown that despite the fact that the heat wave
predominantly produced mortality in the elderly, these deaths in general were advanced
by many months, adding weight to the public health importance of heat waves. Allergic
rhinitis and asthma affect several million Europeans and they are influenced by allergens.
Climate change has resulted in changes in plants advancing and prolonging the spring
alergenic pollen season and increased pollens in urban environments with high
temperature has been observed.

Future challenges for epidemiologic research have not yet been settled and the main
advocacy issues need to be identified. Research needs should be established on main
diseases, environmental factors, driving forces, and human responses.

ERS advocacy objectives

The ERS advocacy objectives follow the ERS vision on air quality and they are listed
below. There are several obstacles to reach these objectives and strong leadership and
commitment are requested at European and national level. For this reasons, it is essential
that advocacy on environment involves all sectors of the European Respiratory Society
and al physicians, in particular pneumologists and others in respiratory medicine. A
strong voice of ERS members on environment and health is essential.

It is proposed to:

Implement strict European air pollution standards that follow the WHO Global
Guidelines

The ERS believes that stricter legislation is needed at European level on ambient air
quality. The recent document updating the WHO Air Quality Guidelines (WHO, 2006)
provides the scientific justification for air quality guideline values. The European




ENVIRONMENT AND HEALTH:
ERSADVOCACY OBJECTIVES

legislation should adopt the guideline values and should indicate the intermediate steps to
reach these guideline values.

It should be noted that numerous regulations have been promulgated and many large
organizations have been created to implement current air quality regulations. Control of
air contaminants is a universal responsibility; it takes the cooperation of government,
industry and individual citizens. Effective air pollution control policy comprises three
component strategies:

1. Implementation of European regulation with strict air pollution standards

2. Implementation of rules to enforce the standards and to apply the best

technologies available.
3. Work with governments, industry and citizens.

It isobvious that legidlation is the first step along a more detailed and long process.

In the recent past, unfortunately, the interplay between science, public health needs and
actual policy measures has not been without difficulties. Europe is facing a transition
regarding legislation on air pollution and PM. Several European scientists have publicly
expressed their concerns regarding some measures foreseen by the proposed EU directive
on air quality, published on September 21, 2005. In addition, the ERS has released a
position paper regarding the drafted new directive with concerns about the proposed limit
value for PM2.5 and also concerns the proposed changes to aready existing regulations
regarding PM10.

In particular, neither the proposed PM2.5 “‘cap’’ annua average of 25 ng/m-3 nor the
target value proposed by the EU Parliament on September 26, 2006 (20 ng/m-3) are
sufficient to adequately protect public health. The proposed directive indicates that over
the next 15 yrs, all EU member states should reduce their PM2.5 concentrations by 20%
unless their average level is 7 ng/m-3. However, the *‘exposure reduction’” plans in the
proposed directive will not be legally binding. The target value being proposed is a cap of
an annual average PM 2.5 concentration of 20 ng/m-3 in 2015 (EU Parliament). This level
has been associated with very significant adverse hedth effects, as documented by
studies conducted in Europe and elsewhere. The net effect of this directive will be that
most member states will no longer be stimulated to take exposure reduction measures, as
they are already at or below the 20-25 ng/m-3 cap. The legally binding annual mean
standard in the USA and Californiais set at 15 and 12 ng/m-3, respectively.

The proposed directive does not adequately reflect the best scientific data, in the face of
the extensive evidence regarding the effects of particulate matter on health. Weakening
the already agreed and adopted air quality legislation will contribute to an erosion of the
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credibility of the EU in firm implementation of legislation. The credibility of the EU on
environmental issue has been already discredited when the proposed values are compared
to what has been aready decided for the USA. One might state that, if the EU Parliament
will finally approve the Directive as currently framed, Europe will loose afair share of its
international credibility on environmental policy.

Promoting awareness regarding air pollution

An effective way to reduce air pollution would be to launch a major public information
campaign (e.g. "Clean Air is Everyone' s Business") to raise awareness about the need for
everyone to work to reduce air pollution and the availability of cleaner transportation
options. Awareness of the air quality forecast and issues which encourage voluntary
action towards better air quality have to be promoted. Switching to cleaner-fuelled
vehicles such as electric, natural gas, hybrid-electric or fuel cell is another way to reduce
air pollution.

Implement smoking ban in all public placesin Europe.

The simplest and most effective measure to reduce indoor air pollution would be to
implement comprehensive smoking bans in work and public places. The emerging issue
is now to consider the individua homes as an area for active preventive efforts,
especially for children.

Promote use of safe home appliances

Open-flame unvented combustion indoors is a health risk, and should be avoided. Policy
and technology to promote adequate ventilation and the use of non-polluting appliances
and energy sources should be devel oped.

Promote technical standards and guidelines to control dampness and mould.

Technical standards and guidelines to control moisture in residential and non-residential
buildings from the health standpoint (dust mites, mould and other harmful effects of
excess moisture) should be developed. This will likely mean that balanced ventilation
systems with heat exchangers will become more prominent. Such systems may be prone
to contamination of their air ducts, and further work is needed to ensure that such
technical solutions will not replace one problem by another.

Promote technical standards and guidelines to control harmful emissions from building
materials and consumer products.

European action should be taken to develop guidelines and procedures to measure
emissions from building materials and consumer products. Guidelines should include the
criteriafor low polluting materials and products, and alabelling system.




ENVIRONMENT AND HEALTH:
ERSADVOCACY OBJECTIVES

Promote technical standards and guidelinesto control residential radon.

The control of exposure to radon gas relies on monitoring programs in radon-prone areas,
coupled with education/information initiatives. There is currently no regulation at the
European level. Important public health objectives would therefore be to establish radon
levels guidelines and actions which could be coupled with national housing stock
objectives and/or specific public heath goals. It should be recognized that alarge fraction
of radon attributable lung cancer occurs among active smokers. Therefore, tobacco
cessation programs are likely to be effective tools to prevent also radon-related lung
cancers.

Promote awareness regarding climate change.

The developed world has been very slow in recognizing the speed of ecological
disruption and the huge damage to human health that climate change might produce. ERS
should advocate European, national and local governments to take appropriate action not
just on the emissions contributing to climate change but also to reduce the risk to human
health of the associated quality of the air European citizens breathe. The production of
greenhouse gases is everybody’s business. There is need to understand how reduction of
greenhouse gas emissions through radical changes in technologies, common practices,
and use of resources would not only reduce harm to the environment but also have an
impact on improving human health.

Promote research

Research constitutes a key aspect that is required in working towards the reduction of the
health burden from outdoor and indoor air pollution. Measures to reduce air pollution and
associated health effects are diverse. There is a need to investigate which interventions
are effective and how they can be implemented in a successful and sustainable way.
Climate change poses several new research issues that need to be prioritized. Finaly, the
problem of health equity in environmental policy should be addressed. Thisis a relevant
aspect for the risk assessment strategy since people of lower socioeconomic status tend to
have a lower health profile and are also those with increased exposure to traffic air
pollution, poor housing conditions and indoor air quality.

Develop a long-term advocacy strategy in environmental health

Despite the long tradition in research on environmental issues of the ERS members,
advocacy in thisfield is a new areathat needs to be developed with long- term goals. This
is not an easy task given the multiplicity of environmental threats and severd
stakeholders involved. The American Thoracic Society (ATS) and the International
Society of Environmental Epidemiology (ISEE) have a longer tradition in this field and
are trying to develop a long-term strategy. ERS, ATS and ISEE should look into
developing a parallel process and establish close collaboration on this aspect.




