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Executive summary

The global burden of disease associated with air pollution exposure exacts
a massive toll on human health worldwide: exposure to air pollution is estimated
to cause millions of deaths and lost years of healthy life annually. The burden
of disease attributable to air pollution is now estimated to be on a par with
other major global health risks such as unhealthy diet and tobacco smoking,
and air pollution is now recognized as the single biggest environmental threat to
human health.

Despite some notable improvements in air quality, the global toll in deaths and
lost years of healthy life has barely declined since the 1990s. While air quality
has markedly improved in high-income countries over this period, it has generally
deteriorated in most low- and middle-income countries, in step with large-scale
urbanization and economic development. In addition, the global prevalence of
noncommunicable diseases (NCDs) as a result of population ageing and lifestyle
changes has grown rapidly, and NCDs are now the leading causes of death and
disability worldwide. NCDs comprise a broad range of diseases affecting the
cardiovascular, neurological, respiratory and other organ systems. Air pollution
increases morbidity and mortality from cardiovascular and respiratory disease
and from lung cancer, with increasing evidence of effects on other organ systems.
The burden of disease resulting from air pollution also imposes a significant
economic burden. As a result, governments worldwide are seeking to improve air
quality and reduce the public health burden and costs associated with air pollution.

Since 1987, WHO has periodically issued health-based air quality guidelines to
assist governments and civil society to reduce human exposure to air pollution and
its adverse effects. The WHO air quality guidelines were last published in 2006.
Air quality guidelines — global update 2005. Particulate matter, ozone, nitrogen
dioxide and sulfur dioxide (WHO Regional Office for Europe, 2006) provided
health-based guideline levels for the major health-damaging air pollutants,
including particulate matter (PM)", ozone (Os), nitrogen dioxide (NO,) and sulfur
dioxide (SO,). Global update 20052 has had a significant impact on pollution
abatement policies all over the world. Their publication led to the first universal
frame of reference.

" That is, PM,  (particles with an aerodynamic diameter of < 2.5 ym) and PM,; (particles with an aerodynamic diameter
of =10 ym).

2 Air quality guidelines - global update 2005. Particulate matter, ozone, nitrogen dioxide and sulfur dioxide

(WHO Regional Office for Europe, 2006).
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In various ways, these guidelines have stimulated authorities and civil society
alike to increase efforts to control and study harmful air pollution exposures.
In response to this growing awareness, the Sixty-eighth World Health Assembly
adopted resolution WHA68.8, Health and the environment: addressing the health
impact of air pollution, which was endorsed by 194 Member States in 2015
(WHO, 2015). This resolution stated the need to redouble efforts to protect
populations from the health risks posed by air pollution. In addition, the
United Nations (UN) Sustainable Development Goals (SDGs) were designed
to address the public health threat posed by air pollution via specific targets
to reduce air pollution exposure and the disease burden from household and
ambient exposure.

More than 15 years have passed since the publication of Global update 2005.
In that time there has been a marked increase in evidence on the adverse
health effects of air pollution, built on advances in air pollution measurement
and exposure assessment and an expanded global database of air pollution
measurements (discussed in Chapter 1). New epidemiological studies have
documented the adverse health effects of exposure to high levels of air pollution
in low- and middle-income countries, and studies in high-income countries with
relatively clean air have reported adverse effects at much lower levels than had
previously been studied.

In view of the many scientific advances and the global role played by the
WHO air quality guidelines, this update was begun in 2016.

Objectives

The overall objective of the updated global guidelines is to offer quantitative
health-based recommendations for air quality management, expressed as long-
or short-term concentrations for a number of key air pollutants. Exceedance of
the air quality guideline (AQG) levels is associated with important risks to public
health. These guidelines are not legally binding standards; however, they do
provide WHO Member States with an evidence-informed tool that they can use to
inform legislation and policy. Ultimately, the goal of these guidelines is to provide
guidance to help reduce levels of air pollutants in order to decrease the enormous
health burden resulting from exposure to air pollution worldwide.

Specific objectives are the following.

= Provide evidence-informed recommendations in the form of AQG levels,
including an indication of the shape of the concentration-response function
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in relation to critical health outcomes, for PM,s, PM;, 0zone, nitrogen
dioxide, sulfur dioxide and carbon monoxide for relevant averaging times.
These pollutants were chosen because of their worldwide importance.
However, this choice does not imply that other air pollutants are irrelevant.

= Provide interim targets to guide reduction efforts towards the ultimate and
timely achievement of the AQG levels for countries that substantially exceed
these levels.

= Provide qualitative statements on good practices for the management of
certain types of PM (i.e. black carbon or elemental carbon (BC/EC)3, ultrafine
particles (UFP)?4 and particles originating from sand and dust storms (SDS))
for which the available information is insufficient to derive AQG levels but
indicates risk.

Methods used to develop the guidelines

The guidelines were formulated by following a rigorous process involving several
groups with defined roles and responsibilities (Chapter 2). In particular, the
different steps in the development of the AQG levels included:

= adetermination of the scope of the guidelines and formulation of systematic
review questions;

= asystematic review of the evidence and meta-analyses of quantitative effect
estimates to inform updating of the AQG levels;

= anassessment of the level of certainty of the bodies of evidence resulting from
systematic reviews for the pollutants; and

= theidentification of AQG levels, that is, the lowest levels of exposure for which
there is evidence of adverse health effects.

In addition, the 2005 air quality interim targets were updated to guide the
implementation of the new AQG levels, and good practice statements were
formulated to support the management of the specific types of PM of concern.
Interim targets are air pollutant levels that are higher than the AQG levels, but
which authorities in highly polluted areas can use to develop pollution reduction
policies that are achievable within realistic time frames. Therefore, the interim
targets should be regarded as steps towards the ultimate achievement of AQG
levels in the future, rather than as end targets. The number and numerical values of
the interim targets are pollutant specific, and are justified in the relevant sections
of Chapter 3.

* An indicator of airborne soot-like carbon.
4 That is, particles with an aerodynamic diameter of of < 0.1 ym.
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The process and methods for developing these guidelines are described in detail
in Chapter 2.

The systematic reviews that informed the formulation of AQG levels and other
related evidence discussed during the process are available in a special issue
of Environment International, entitled Update of the WHO global air quality
guidelines: systematic reviews (Whaley et al., 2021).

Recommendations on classical air pollutants

In this guideline update, recommendations on AQG levels are formulated, together
with interim targets, for the following pollutants: PM,s, PM;o, 0zone, nitrogen
dioxide, sulfur dioxide and carbon monoxide (Table 0.1). The evidence-informed
derivation of each AQG level and an indication of the reduction in health risk
associated with the achievement of consecutive interim targets can be found in
Chapter 3.

Table 0.1. Recommended AQG levels and interim targets

Pollutant Averaging time Interim target AQG level
1 2 3 4

PM, , ug/m? Annual 35 25 15 10 5
24-hour? 75 50 37.5 25 15

PM,, ug/m? Annual 70 50 30 20 15
24-hour? 150 100 75 50 45

0,, ug/m? Peak season® 100 70 - - 60
8-hour? 160 120 - - 100
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