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Abstract Environmental quality is closely related to
human health. In recent years, the growing awareness has
led to the definition of an integrated "One Health"
approach to protect simultaneously environment, humans
and animals. Poor air quality is the most important factor
affecting human health and increasing mortality and
morbidity. Improving environmental quality is crucial to
prevent human health-related risks. Poor air quality is the
most important factor affecting human health and
increasing mortality risk. The estimates reveal that in 2019
it led 7 million deaths with an alarming percentage of
premature ones. Among diseases caused by poor air
quality 70% are non-communicable and 60% affect the
cardiovascular system. The economic effects are also
important: medical expenses increase while the general
productivity decreases due to people who cannot work for
health-related problems. The situation in the European
Union is slowly improving thanks to the joint efforts of the
European Commission and the World Health
Organization. The most significant health-related risks
usually occur in urban areas. This work aims to define the
state of the art on environmental policies implemented and
identify direct and indirect strategies for control pollutants
and reduce health risks. Future perspectives are also
presented.
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1. Introduction

The connection between the environment, humans and
animals is increasingly evident. This awareness has led to
the birth of the multidisciplinary and integrated approach
"One Health" which aims at the joint protection of these
components from the effects of climate change(Zinsstag et
al., 2018). Many of the gases that cause climate change
also have an impact on the environment and human health.
Implementing pollution control and reduction actions also
mitigates climate change and thus protects human health.

Environmental pollution is the greatest risk factor for
human health, comparable only to smoking. Every year, in
the world, pollution causes about 9 million premature
deaths (about 16% of the total) of which about 7 million is
linked to poor atmospheric pollution (Landrigan et al.,
2018; Fuller et al., 2022). These numbers underestimate
the real ones for two main reasons. The first is linked to the
objective difficulties of collecting and processing
comprehensive data in many areas, especially in low- and
middle-income countries. The second reason is that only
effects related to the exposure of the population to
particulate matter and ozone are considered, and not other
pollutants that certainly adversely affect human health.

According to the analysis of Global Burden Diseases from
1990 to 2019, atmospheric pollution is also one of the
major responsible for a high value for the disability-
adjusted life years (DALYSs) that measure the number of
years lost due to illness, disability or premature death
(Murray et al., 2020). Global loss of life expectancy (LLE)
for air pollution is estimated in 2.9 years but can be
significantly reduced through environmental policies to
control harmful gaseous emissions(Lelieveld et al., 2020).
Air pollution is also a risk factor for the occurrence of
many non-communicable diseases (NCDs). These effects
can occur on sensitive subjects even when pollution levels
are lower than usual. The severity of the health effects
associated with exposure to air pollution is inversely
related to the frequency of the event. The number of people
affected by the most severe events is certainly lower than
those affected by the least serious events (Quantification
of Health Effects of Exposure to Air Pollution, 2001).
Generally short-term exposure is related to respiratory
problems such as Chronic Obstructive Pulmonary
Disease), cough, shortness of breath, wheezing and
asthma. In the long term, polluted air can cause problems
in the respiratory tract, cardiovascular system, metabolic
system but also mental or perinatal (Manisalidis et al.,
2020). Among these, cardiovascular diseases cause the
highest deaths and the highest number of DALY in both
men and women. (World Health Statistics: Monitoring
Health for the SDGs, Sustainable Development Goals.



Geneva: World Health Organization, 2022). Recent studies
show that the negative effects of air pollution can be
observed at very low concentrations and that there are no
observable thresholds below which exposure can be
considered safe (Dominici et al., 2019).

This work will define the state of the art on environmental
policies implemented at different institutional levels.
Direct and indirect strategies for control pollutants and
reduce health risks are also identified.

2. Environmental policies and strategies for the
air pollution control

According to WHO almost the entire world population
(99%) lives breathing bad air (World Health Statistics:
Monitoring Health for the SDGs, Sustainable
Development Goals. Geneva: World Health Organization,
2022).

Environmental policies for air quality control provide for
the establishment of national source control laws to build
a framework for cooperation at regional level. Many
countries have also decided to implement economic
sanctions or incentives to combat pollution (Ren et al.,
2023). At all stages, the process should be fully
participatory in order to raise public awareness about
environmental issues and how they impact public health
(Mirabelli et al., 2020).

Measures to control pollutant sources must be defined by
taking into account many aspects, including their
complexity and the specific characteristics of the sector
from which they come, such as construction, transport or
industry. In the European Union, the control of pollutant
sources is pursued through the implementation of
directives that specify both the rules governing emissions
and the technologies to be used. In the United States since
1970 air quality has been regulated by the "The Clean Air
Act" which has recently been incorporated into the "United
States Code" in Title 42 concerning "Public Health and
Welfare". In this legislative act are presented all the limits
to be respected, also for the common "criteria pollutants"
(particulate, ozone, sulfur dioxide, nitrogen dioxide,
carbon monoxide, and lead) defined by the Environmental
Protection Agency (EPA) (U.S. Congress, 2018) . In
Canada, the regulatory instrument for controlling pollutant
emissions into the atmosphere is the Canadian
Environmental Protection Act 1999 (Basu & Lanphear,
2019). In China in 2016 the Air Pollution Prevention and
Control Action Plan was adopted. It’s the only legislative
instrument at national level for the prevention and control
of air pollution (Feng & Liao, 2016). In India, one of the
countries with the highest levels of air pollution in the
world, in 2019 the National Clean Air Programme was
emitted to set particulate matter reduction targets of 20-
30% for 2024, compared to 2017 values (Ganguly et al.,
2020). Based on national legislative acts, local or regional
governments implement source monitoring and control
plans to achieve the objectives set.

National legislative instruments consider that air pollution
is a transboundary issue because airborne dust that can

travel long distances. The dust from Sahara Desert
contributes in high percentages to PMyo air pollution in the
southern European area and the Middle East, with peaks
that reach 60% in the most extreme events (Hoffmann et
al., 2021). In this context, actions of individual nations are
ineffective. They have to be part of a regional joint
framework based on binding agreements and legally
defined pollution control and monitoring mechanisms
(Ren et al., 2023). The implementation of regional
cooperation models is never easy because of major
differences in cultures, interests, practices and
environmental laws between different communities. Even
after the formal signature of the regional agreements,
defining and implementing shared processes and actions is
a time-consuming process that requires widespread
commitment (Jiao et al., 2021). Although awareness of
the issue nowadays is high, many efforts to simplify and
optimize all process components are still required.

3. Focuson Europe: legislative framework for air
pollution

In the United Nations (UN), WHO and the European
Commission (EC) in recent years have implemented
numerous environmental actions and programs to protect
public health.

In 2015, with the 2030 Agenda, the UN General Assembly
defined the 17 Sustainable Development Goals (SDGs)
and 169 targets to be reached by 2030. Although many of
the targets implicitly speak of sustainable development and
improvement of environmental quality, only the 3.9 target
links pollution to its negative effects on health because it
proposes to "By 2030, substantially reduce the number of
deaths and diseases from hazardous chemicals and air,
water and soil contamination"(UN General Assembly,
2015).

In 2021 the European Commission developed the plan
"Towards Zero Pollution for Air, Water and Soil'. The first
target for 2030 is to reduce by 55% the effects on health
and in particular premature deaths related to air pollution,
reflecting the strong importance of the issue (European
Commission, 2021).

The WHO in 2021 defined the new global guidelines for
air quality (AGQ 2021). They have no regulatory value but
are a support to institutions around the world for the
definition of policies to be implemented for the control and
reduction of air pollution. The values in AGQ 2021 were
determined after a comprehensive study of the results
obtained by authoritative bodies (Committee on the
Medical Effects of Air Pollutants of United Kingdom,
Health Canada, and United States EPA). The
recommended values in the AGQ 2021 are more restrictive
than those in WHO Guidelines of 2005. In particular, the
annual average of fine particulate matter (PMs) is reduced
from 10 to 5 pg/m3, inhalable particulate matter (PMio)
from 20 to 15 ug/m?, nitrogen dioxide (NO>) from 40 to 10
pg/m3, and the daily limit for carbon monoxide (CO) of 4
pug/m® is suggested. Only the recommended value for
sulphur dioxide (SO,) calculated with an average time has
increased from 20 to 40 mg/m?® following more in-depth
studies not yet available in the literature in 2005 (WHO
Global Air Quality Guidelines, 2021).



The problem of health effects related to air pollution is so
felt that AGQ 2021 have been signed by over 100 medical,
public health, scientific societies and patient representative
organisations through a joint statute carried out by the
European Respiratory Society and the International
Society for Environmental Epidemiology (Hoffmann et al.,
2021). In Europe, AGQ 2021 will be transposed with a new
Air Quality Directive to replace and update the contents of
Directives 2008/50/EC and 2004/107/EC. The European
Commission presented the proposal at the end of 2022.

4. Measuring air pollution levels: from AQI to
AQHI

To measure air quality levels and record changes over
time, monitoring actions are necessary. Many countries in
the world use indices to evaluate and quantify air pollution.
With Air Quality Index (AQI) is a dimensionless index that
measures the level of defined pollutants in the atmosphere
in a given time interval.

There are several variants in the world for AQI, mostly
based on the US EPA model. The authorities, through the
definition of the AQI, are able to inform citizens promptly
and to recommend behaviours that help reduce the health
risks arising from exposure to pollution (Du et al., 2020).
AQI in the United States is calculated by considering 5
pollutants: particulate matter (PM1o and PMgs), carbon
monoxide (CO), sulphur dioxide (SO.), nitrogen dioxide
(NO2) and ozone (Os). The index can assume a numerical
value between 0 and 500. This interval is divided into 6
progressive classes, each of which represents a level of
atmospheric  quality and increasingly  stringent
recommendations for citizens (U.S. Environmental
Protection Agency, 2018).

The calculation of AQI is based on the identification of the
pollutant with the highest concentration compared to the
defined legislative standards. For this reason it fails to take
into account the additive effects of pollutants that act
together and cause more significant health effects (Cao et
al., 2021). In addition, AQI doesn’t describe the risk of
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