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Air pollution is a major risk factor for global health 

Road injuries

4.1 M deaths ~7% of all deaths 

$5 trillion/yr welfare losses

$225 billion/yr lost labour income

World Bank. 2016. The cost of air pollution : strengthening the economic case for action

365K deaths

2019

2.3 M deaths

In 2019, 92% of the global population lived in 

areas with concentrations exceeding 2005 

WHO air quality guideline for long term 

exposure to PM₂.₅



• AQGs identify levels of air quality to protect public health worldwide

• Applicable to both outdoor and indoor environments

• Air quality guideline levels (and interim targets) for PM₂.₅ and PM₁₀, O₃, NO₂, 

SO₂ and CO, and qualitative good practice statements for certain types of 

particulate matter

• Guideline levels can be used as evidence-informed reference to help set 

legally binding standards and goals for air quality management. 

• An instrument to design effective measures to reduce air pollution protect 

human health
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What are the WHO Air Quality 
Guidelines?



• Since 2005 update, increases in quality and quantity of evidence of air 

pollution impacts on health

• Studies of short-term exposure impacts from locations outside of 

North America, western Europe

• Studies of long-term exposure impacts at low levels

• Expanding health outcomes affected by air pollution

• Scientific methodology and scale of studies

• Improved insight on sources of emissions and the contribution of air 

pollutants to the global burden of disease. 

• After a systematic review of the accumulated evidence, several 

updated AQG levels are now lower than 15 years ago.

• New AQG levels for peak-season O3; 24-h NO2 and CO; new interim 

targets.
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What’s new in the AQGs 2021?
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What the AQGs provide…

Pollutant Averaging 

time

IT1 IT2 IT3 IT4 AQG 

level

PM₂.₅, µg/m³ Annual 35 25 15 10 5

PM₂.₅, µg/m³ 24-hourᵃ 75 50 37.5 25 15

PM₁₀, µg/m³ Annual 70 50 30 20 15

PM₁₀, µg/m³ 24-hourᵃ 150 100 75 50 45

O₃, µg/m³ Peak seasonᵇ 100 70 – – 60

O₃, µg/m³ 8-hourᵃ 160 120 – – 100

NO₂, µg/m³ Annual 40 30 20 – 10

NO₂, µg/m³ 24-hourᵃ 120 50 – – 25

SO₂, µg/m³ 24-hourᵃ 125 50 – – 40

CO, mg/m³ 24-hourᵃ 7 – – – 4

Air quality guideline levels 
for both long- and short-term 
exposure in relation to 
critical health outcomes.

Interim targets to guide 
reduction efforts for the 
achievement of the air 
quality guideline levels.

Good practice statements for 
management of Black 
Carbon, Ultrafine particles, 
Desert Dust: types of health-
relevant PM (evidence 
insufficient for quantitative 
guideline levels 

Summary of recommended AQG levels and interim targets 



Interim Targets

• Intended to guide reduction efforts for the achievement of 
air quality guideline levels

• Previously have been used by countries as national standards
• e.g. PM2.5 IT-1 (35 µg/m3) = China (Class 2) standard



Continuous 
improvement 
of air quality 
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Good practice statements

SAND AND DUST STORM BLACK/ELEMENTAL CARBON
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ULTRAFINE PARTICLES

For the management of certain types of particulate matter

• Maintain suitable air quality 

management and dust 

forecasting programmes. 

• Maintain air quality monitoring 

programmes and reporting 

procedures.

• Conduct epidemiological studies 

and research activities aimed at 

better understanding toxicity. 

• Implement wind erosion control 

through the carefully planned 

expansion of green spaces.

• Make systematic measurements. 

• Undertake production of emission 

inventories, exposure 

assessments and source 

apportionment.

• Take measures to reduce 

emissions and develop 

standards (or targets).

• Quantify ambient UFP in terms 

of PNC for a size range with a 

lower limit of ≤ 10 nm and no 

restriction on the upper limit. 

• Expand the common air quality 

monitoring strategy by 

integration of UFP monitoring.

• Distinguish between low and high 

PNC to guide decisions on the 

priorities of UFP source 

emission control.

• Utilize emerging science and 

technology for the assessment 

of exposure.
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WHO Methodology

• Systematic reviews (GRADE process) of epidemiologic studies of 
specific “critical health outcomes” 

• Assessment of the certainty of the body of evidence resulting from 
systematic reviews 

• Short-term and long-term exposures
• In any population, including subgroups, what is the increase in risk per unit 

increase observed in studies relevant for the health outcome and exposure 
duration of interest?



Long-term 
exposure to PM 
and all-cause 
and cause-

specific 
mortality 

Long-term 
exposure to O3

and NO2 and 
all-cause and 
cause-specific 

mortality 

Short-term 
exposure to 

CO and 
ischaemic 

heart disease 

Short-term 
exposure to PM, 

NO2 and O3 and all-
cause and cause-
specific mortality 

Short-term 
exposure to 
O3, NO2 and 

SO2 and 
asthma 

Short-term 
exposure to 
SO2 and all-
cause and 

cause-specific 
mortality 

Systematic reviews of evidence

https://www.sciencedirect.com/journal/environment-international/special-issue/10MTC4W8FXJ

https://www.sciencedirect.com/journal/environment-international/special-issue/10MTC4W8FXJ


What is the lowest concentration that 
produces a measurable increase in risk?
• Long term AQGs: mean of lowest 5th percentiles of study population 

distributions

• Short term AQGs: 99th percentiles of distributions of 24 hour mean 
concentrations matching the long term AQGs



Pope JAMA 2002

2005 AQG



Di et al., NEJM 2017

2005 AQG

2021 AQG



PM2.5

REFERENCE MEAN SD

M-

1.645*SD P5 HR LCL UCL

Pinault 5.9 3 1.26 1.19 1.34

Cakmak 6.5 2 3.2 3.2 1.16 1.08 1.25

Pinault 7.1 3.5 1.18 1.15 1.21

Weichenthal 9.5 1.7 6.7 6.7 0.95 0.76 1.19

Villeneuve 9.5 3.5 3.7 4.8 1.12 1.05 1.2

Di 11.5 2.9 6.7 7.1 1.08 1.08 1.09

Hart 12.0 2.8 7.8 1.13 1.05 1.22

Low-level PM2.5 studies



Result: an annual PM2.5 AQG of 
5 µg/m3

Interim Target PM2.5 (µg/m3)

IT1 35

IT2 25

IT3 15

IT4 10 (= 2005 AQG)

AQG 5



What can 
countries 
do with the 
AQGs?

Key points 

• Countries can use the AQGs as a tool to guide, 
drive and support the selection and adoption of 
measures to reduce exposure to air pollution:

• Establish or update their legally binding air 
quality standards and develop policies.

• Strengthening multisectoral cooperation at 
national, regional, and international levels, and 
advocating for air quality.

• Taking effective steps to reduce health 
inequities related to air pollution. 

• Actions to reduce air pollution require cooperation of 
various sectors and stakeholders.

• Health sector is crucial in raising awareness, 
gathering evidence, advising people on how to 
mitigate impacts, and joining advocacy efforts.



Different 
uptake of 

AQGs in AAQS 
across the 

world
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WHO REGION

COUNTRIES 

IN THE 

REGION

(N)

COUNTRIES WITH 

STANDARDS FOR 

AT LEAST ONE 

POLLUTANT AND 

AVERAGING TIME

COUNTRIES 

WITHOUT 

STANDARDS

COUNTRIES 

WITH NO 

INFORMATION

n % n % n %

African Region 47 17 36 21 45 9 19

Region of the 

Americas
35 20 57 13 37 2 6

South-East Asian 

Region
11 7 64 3 27 1 9

European Region 53 50 94 2 4 1 2

Eastern 

Mediterranean 

Region

21 11 52 1 5 9 43

Western Pacific 

Region
27 12 44 13 48 2 7

Total 194 117 60 53 27 24 12

Kutlar Joss et al., 2017



https://world-heart-federation.org/global-advocacy/air-pollution/



Reducing 
air 

pollution 
and 

mitigating 
climate 
change
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Continuous 
improvement 
of air quality 
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Setting ambitious goals for air quality to protect public health 

WHO Global Air Quality 
Guidelines 2021

• Released September 22, 2021


