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Abstract

Nowadays environmental pollution is the first environmental risk factor for public health, being traffic
emissions one of the main contributors to it. The impact on the inhabitants’ health and costs to society
increase year after year. Pollution is one of the most relevant risk factors for cardiovascular and respiratory
diseases worldwide.

Environmental pollution is one of the main risk factors for human health worldwide. It causes around 11.2%
of deaths and 163 million of Disability Adjusted Life Years (DALYs) globally, ranking even ahead of well-
recognized risk factors such as sedentary life or alcohol consumption [1-2]. If no action is taken, the estimates
predict a doubling of the number of deaths by the year 2050 [3].

According to data published by the World Health Organization (WHO), 9 out of 10 people in the world breathe
polluted air, which directly affects people's respiratory and cardiovascular systems [4]. In Europe, air pollution
is the greatest individual environmental risk to health, leading the ranking of causes of premature mortality
[5]. According to data from the European Environment Agency, in 2014 the high levels of air pollution from
the combustion of fossil fuels caused more than half a million deaths in 41 European countries. Despite the
high impact still caused today by exposure to polluted air in Europe, there has been an average decrease of
60% in premature mortality from exposure to PM2.5 between 1990 and 2015 [6].

Moreover, although the values remain high, a decreasing trend is documented since the beginning of the
century in Europe with respect to the levels of exposure to polluted air. In 2016 approximately 74% of the EU
28 population was exposed to the levels of airborne particles (PM2, 5) exceeding OMS recommended values.
For nitrogen dioxide (NO2) levels, about 12% of measuring stations reported concentrations above OMS
recommended standards; in 88% of cases these exceedances were observed near traffic stations [6].

In Spain in 2015 it is estimated that a total of 38,600 premature deaths occurred due to the effects of
exposure to high levels of PM2.5, NO2 and Ozone (03), being 27,900 (72%), 8,900 (23%) and 1,800 (5%) of
those deaths caused by high exposure to PM 2.5 particles, NO2 and O3 [6] respectively.

This impact on human health has been well studied and continues to be of great importance today. Recent
publications estimate that the total number of deaths in 2016 from heart disease, stroke, lung cancer,
respiratory tract infections and chronic obstructive pulmonary disease worldwide, 22.6%, 21.4%, 23.5%,
45.1% and 44.7% respectively, were attributable to air pollution [1]. Spanish studies confirm the impact on
mortality as well as on other effects in the medium and long term for cardiovascular and respiratory reasons,
such as cardiovascular and respiratory consultations and hospitalizations [7-10].

The health impact of airborne particulate pollutants has been evidenced through epidemiological,
toxicological and clinical studies [11-12]. In general, studies show the aggravation of symptoms and diseases
related to environmental pollution and particles, despite the difficulty of isolating the effect of a single
pollutant on the incidence of a certain pathology. Likewise, the effect on health may also be conditioned by
other factors such as exposure time, particle concentration, as well as the sensitivity of certain groups of
people such as children, pregnant women and people with chronic diseases.

To address this challenge, it is required social awareness of the problem and political action to take
measures to reduce air pollution levels. Below is a diagram showing the current situation in Spain.

Even though the main sources of pollution are located around industrial areas, thermoelectric plants and
urban areas, the problem of atmospheric pollution is practically widespread throughout the State, as many of
the pollutants can travel hundreds of kilometres. Therefore, it is estimated that 93% of the Spanish
population breathes air that exceeds the limits considered dangerous for health according to the OMS for
polluting substances. If the legal limits established in the European Union are considered, almost 40% of the
population is exposed to concentrations of contaminating gases considered harmful to health [22]. At
present, it has been shown that the main causes of pollution in cities come from human activity; and that
transport, agriculture, industry and residential heating systems are responsible for most of these high levels of
air pollution [17], with transport being the main responsible for the deterioration of air quality in cities [23]. A
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global systematic review study estimated that traffic contributed to 25% of PM2.5 air pollution in urban areas
[24]. Spanish studies estimate that road traffic is the main cause of pollution in the country, with a
contribution between 70% and 80% in pollution by PM 2.5 [10].

Data from the National Inventory of Air Pollutants published in March 2018 corroborate the impact and
contribution of road traffic to the increase of PM2.5 and NO2 in the air, among other environmental
pollutants [25]. Specifically, for the city of Madrid, road transport accounted for 81.3%, 74.9%, 77% of annual
emissions of PM2.5, PM10 and NOx, respectively [23].

Since 1990, there has been a decrease in the main environmental pollutants with an impact on health.
The volume of emissions from road transport experienced a reduction in 2016 with respect to the
previous year, representing 32% of the global NOx emissions in 2016. However, emissions from these
sources were reduced by 4.0%, a consequence of the technological improvement of the automobile fleet
[25]. The emissions of PM2, 5 in 2016 also decreased by 1.3%, mainly due to the displacement of
conventional power generation plants, despite the fact that the main sources of these emissions
(residential combustion (41%) and waste (27 %)) increased their emissions slightly [25].

Since 1990 a decrease has been experienced in the main environmental pollutants with an impact on
human health. The volume of emissions from road transport experienced a reduction in 2016 compared
to the previous year, accounting for 32% of global NOx emissions in 2016. However, emissions from
these sources were reduced by 4.0%, as a result of the technological improvement in the car fleet [25].
PM2, 5 emissions in 2016 also decreased by 1.3%, mainly due to the displacement of conventional
power generation plants, even though the main sources of these emissions (residential combustion
(41%) and waste (27%)) slightly increased their emissions [25].
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Addressing this challenge requires social awareness of the problem and political action to take measures
to reduce air pollution levels. A scheme showing the current situation in Spain is presented below

Although the main sources of pollution are located around industrial areas, thermoelectric power plants
and urban areas, the problem of air pollution is widespread in practically the entire State, since many of
the pollutants can travel hundreds of years. Kilometers therefore, it is estimated that 93% of the Spanish
population breathes air that exceeds the limits considered hazardous to health according to the WHO for
polluting substances. If the legal limits established in the European Union are taken into account, almost
40% of the population is exposed to concentrations of polluting gases considered harmful to health [22].
At present, it has been shown that the main causes of pollution in cities come from human activity; and
that transport, agriculture, industry and residential heating systems are responsible for most of these
high levels of air pollution [17], with transportation being the main cause of the deterioration of air
quality in cities [2. 3]. A systematic review study worldwide estimated that traffic contributed 25% of
environmental pollution by PM2.5 in urban areas [24]. Spanish studies estimate that road traffic is the
main cause of pollution in the country, with a contribution between 70% and 80% in PM 2.5 pollution
[10].

Despite the fact that the main sources of pollution are located around industrial areas, thermoelectric plants
and urban areas, the problem of atmospheric pollution is practically widespread throughout the State, as
many of the pollutants can travel hundreds of kilometres. Therefore, it is estimated that 93% of the Spanish
population breathes air that exceeds the limits considered dangerous for health according to the WHO for
polluting substances. If the legal limits established in the European Union are taken into account, almost 40%
of the population is exposed to concentrations of contaminating gases considered harmful to health [22]. At
present, it has been shown that the main causes of pollution in cities come from human activity; and that
transport, agriculture, industry and residential heating systems are responsible for most of these high levels of
air pollution [17], with transport being the main responsible for the deterioration of air quality in cities [23]. A
global systematic review study estimated that traffic contributed to 25% of PM2.5 air pollution in urban areas
[24]. Spanish studies estimate that road traffic is the main cause of pollution in the country, with a
contribution between 70% and 80% in pollution by PM 2.5 [10].

Data from the National Inventory of Air Pollutants published in March 2018 corroborate the impact and
contribution of road traffic to the increase of PM2.5 and NO2 in the air, among other environmental
pollutants [25]. Specifically, for the city of Madrid, road transport accounted for 81.3%, 74.9%, 77% of
annual emissions of PM2.5, PM10 and NOx, respectively [23].

Data from the National Inventory of Air Pollutants published in March 2018 corroborate the impact and
contribution of road traffic to the increase of PM2.5 and NO2 in the air, among other environmental
pollutants [25]. Specifically, for the city of Madrid, road transport accounted for 81.3%, 74.9%, 77% of annual
emissions of PM2.5, PM10 and NOx, respectively [23].

Since 1990, there has been a decrease in the main environmental pollutants with an impact on health.
The volume of emissions from road transport experienced a reduction in 2016 with respect to the
previous year, representing 32% of the global NOx emissions in 2016. However, emissions from these
sources were reduced by 4.0%, a consequence of the technological improvement of the automobile fleet
[25]. The emissions of PM2, 5 in 2016 also decreased by 1.3%, mainly due to the displacement of
conventional power generation plants, despite the fact that the main sources of these emissions
(residential combustion (41%) and waste (27 %)) increased their emissions slightly [25].

Since 1990 there has been a decrease in the main environmental pollutants with an impact on health.
The volume of emissions from road transport experienced a reduction in 2016 compared to the previous
year, accounting for 32% of global NOx emissions in 2016. However, emissions from these sources were
reduced by 4.0%, as a result of the technological improvement in the car fleet [25]. PM2, 5 emissions in
2016 also decreased by 1.3%, mainly due to the displacement of conventional power generation plants,
despite the fact that the main sources of these emissions (residential combustion (41%) and waste
(27%)) slightly increased their emissions [25].
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