
World Health Organization  

Air Quality Guidelines  

Marie-Eve Héroux 

Technical Officer, Air Quality and Noise 

WHO European Centre for Environment and Health 

Bonn, Germany 
 



Presentation Outline 

1. Existing WHO Air Quality Guidelines 

2. Mandate and context for update of 
guidelines 

3. WHO Guideline development process and 
scope of the updated guidelines 



Presentation Outline 

1. Existing WHO Air Quality Guidelines 

2. Mandate and context for update of 
guidelines 

3. WHO Guideline development process and 
scope of the updated guidelines 



WHO  Air Quality Guidelines 

 Represent the most widely accepted set of public health 

recommendations, intended to assist policy-makers, health-care 

providers, and other relevant stakeholders to make informed 

decisions for the protection of public health from the adverse effects 

of air pollution. 

 In 2007, WHO adopted internationally recognized standards and 

methods to ensure that guidelines are free from biases and meet 

public health needs.  

 Based on a comprehensive and objective assessment of the 

available evidence. 

 
 Intended for worldwide use, and therefore recognize  the 

heterogeneity  on technological feasibility, economic development 

and other political and economical factors. 



WHO Air Quality Guidelines 

• Ambient air quality guidelines  

• Air Quality Guidelines for Europe (1987) 

• Air Quality Guidelines for Europe, 2nd Edition 
(2000) 

• Air Quality Guidelines, Global Update 2005  (2006) 

• Global Air Quality Guidelines (???) 

 

• Indoor air quality guidelines 

• Dampness and mould (2009) 

• Selected chemical pollutants (2010) 

• Household fuel combustion (2014)  
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 Air pollutants covered in 1987 and 2000 editions 

1. Acrylonitrile 
2. Benzene 
3. Carbon disulfide 
4. 1,2-Dichloroethane 
5. Dichloromethane 
6. Formaldehyde 
7. Polynuclear aromatic hydrocarbons 
8. Styrene 
9. Tetrachloroethylene 
10. Toluene 
11. Trichloroethylene 
12. Vinyl chloride 
13. Arsenic 
14. Asbestos 
15. Cadmium 
16. Carbon monoxide 
17. Chromium 
18. Hydrogen sulfide 
19. Lead 
20. Manganese 
21. Mercury 
22. Nickel 
23. Nitrogen dioxide 
24. Ozone  
25. Radon 
26. Sulfur dioxide and particulate matter 
27. Vanadium 

AQGs for Europe 1st Edition, 
1987 

ORGANIC 

INORGANIC 

AQGs, 
 Global Update 2005 

1. Particulate matter 
2. Ozone 
3. Nitrogen dioxide 
4. Sulfur dioxide 

INORGANIC 

AQGs for Europe 2nd Edition, 2000 

1. Acrylonitrile* 
2. Benzene 
3. Butadiene 

4. Carbon disulfide* 
5. Carbon monoxide 

6. 1,2-Dichloroethane* 
7. Dichloromethane 
8. Formaldehyde 
9. Polycyclic aromatic hydrocarbons 
10. Polychlorinated biphenyls 
11. Polychlorinated dibenzodioxins and 

dibenzofurans 
12. Styrene 
13. Tetrachloroethylene 
14. Toluene 
15. Trichloroethylene 
16. Vinyl chloride 
17. Arsenic 

18. Asbestos* 
19. Cadmium 
20. Chromium 
21. Fluoride 
22. Hydrogen sulfide 
23. Lead 
24. Manganese 
25. Mercury 
26. Nickel 
27. Platinum 
28. Vanadium 

29. Nitrogen dioxide 
30. Ozone 
31. Particulate matter 
32. Sulfur dioxide 

 
33. Radon 
34. Environmental tobacco smoke 
35. Man-made vitreous fibres 

ORGANIC CLASSICAL 

INDOOR 

* Not re-evaluated  (1987 evaluation retained) 
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WHO AQG Global Update (2005):  
Summary 

Pollutant Averaging time AQG value 

Particulate matter 

   PM2.5 

 

 

   PM10 

 

1 year 

24 hour (99th percentile) 

 

1 year 

24 hour (99th percentile) 

 

10 µg/m3  

25 µg/m3  

 

20 µg/m3 

50 µg/m3 

Ozone, O3  8 hour, daily maximum 100 µg/m3  

Nitrogen dioxide, NO2  1 year 

1 hour 

40 µg/m3  

200 µg/m3 

Sulfur dioxide, SO2  24 hour 

10 minute 

20 µg/m3  

500 µg/m3 

Levels recommended to be achieved everywhere in order to 

significantly reduce the adverse health effects of pollution 



WHO Air Quality Guidelines (2005): 
Summary for PM 

8
 



WHO Indoor air quality guidelines 
• Biological agents 

• Dampness and mould (2009) 

• Selected pollutants (2010) 

• Formaldehyde 

• Naphthalene 

• Benzene 

• NO2 

• CO 

• Halogenated compounds (PCE, TCE) 

• PAHs 

• Radon 

• Household fuel combustion (2014) 



WHO Indoor air quality guidelines: 
household fuel combustion 
• Provide guidance on policies and impact of 

different fuels and technologies on health 

• for cooking, heating and lighting 

• The home does not exist in isolation: 

• Household emissions enter ambient air, re-
enter homes and lower IAQ: hence, total 
emissions should be minimized. 

• Local ambient air quality (from homes and 
other sources) affect IAQ: this must be 
considered in order to achieve clean indoor 
air 

• Based on evidence, exclusive use of clean 
fuels is required to achieve WHO ambient 
Air Quality Guidelines (PM2.5) 



WHO Indoor air quality guidelines: 
household fuel combustion - 
Recommendations 
1. Emission rate targets to meet the WHO ambient Air Quality 

Guidelines for CO and PM2.5 

2. Household energy transition from traditional and low emission 
biomass to clean fuel use.  

3. “Unprocessed coal should not be used as a household fuel” 

4. “Household combustion of kerosene should be discouraged while 
further research into its health impacts is conducted” 

5. Governments and other agencies developing and implementing 
policy on climate change mitigation should consider action on 
household energy and carry out relevant assessments to maximize 
health and climate gains 
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The Health Impacts of Air pollution 

 Air pollution from both ambient sources and from household use of 

solid fuels is a recognized major health risk 

 The global  risk  factor of ambient particulate matter pollution  in  

terms  of  attributable DALYS increased a 6% between 2000 and 

2013 

Source: Global Burden of Disease Study  

The Lancet, September 2015 



 The number of deaths attributable to ambient air pollution (AAP)  

increased steadily worldwide since 1990 (GBD Study, 2015). 

The Health Impacts of Air pollution 

 Although the Western 

Pacific and South 

East Asian regions 

bear most of the 

burden, this 

represents a global 

public health issue. 

 

 WHO estimates that 

3.7 million persons 

died prematurely in 

2012 due to the effects 

of AAP. 

 

(WHO, 2012) 



The Health Impacts of Air pollution 

Sources: WHO; 2012, 2014 

Global Burden of disease from Ambient Air 

Pollution (2012)  

  Satellite-derived estimates suggest that 30% of 

the global population lived in regions above the 
WHO IT1 standard (35 µg/m³) for PM2.5  in 2010-
2012, up from 22% in 1998-2000 (Van Donkelaar et 

al, 2015). 



REVIHAAP and HRAPIE:  
26 Key policy-relevant questions for the EU 

• Covers regulated air pollutants at EU level  

• PM, ozone, NO2, SO2, metals (As, Cd, Hg, Pb, Ni), PAHs  

• New findings regarding health effects 

• Concentration-response functions and thresholds 

• Air pollution constituents and sources 

• Integration of evidence and policy implications 

• WHO air quality guidelines 

• EU policies 

• Critical data gaps 

 



Implications of REVIHAAP project for WHO 
guidelines (1/2) 

• REVIHAAP experts recommend revision of WHO air 

quality guidelines, Global Update 2005 

• PM: 

• Need to revise guidelines for PM2.5 and PM10 (24-hr 

and annual) 

• Additional guideline to capture effects of road vehicle 

PM emissions, building on black carbon evidence 

• Evidence on others, such as ultrafine and organic 

carbon, too scarce for guideline development 



Implications of REVIHAAP project for WHO 
guidelines (2/2) 

• Ozone: 

• Additional guideline for long-term (months to 
years) average ozone to be considered 

• NO2: 

• Short-term and long-term effects to be 

considered during guideline revision 

• SO2: 

• Need to revisit the evidence base for setting the 
guidelines for very short-term and short-term 

 



First World Health 

Assembly 

Resolution on Air 

Pollution and Health 



WHA Resolution and mandate for update 
of guidelines 

 The WHA Resolution recognizes that : 

 

 …and requests  the Director-General to significantly  strengthen  

WHO’s  capacities  in  the  field  of  air  pollution  and  health in 

order to provide:  

Source: Sixty-Eighth WORLD HEALTH ASSEMBLY 

Agenda item 14.6 , 26 May  2015. 
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WHO Air Quality Guidelines update 

 Will consist of 3 main stages:  
• Planning  

• Development 

• Publishing/Updating.   

 

 

The estimated timeline of  the process of  updating the 

WHO ambient AQGs is at least 3 years, to start early 

2016. 

 Funding obtained so far from WHO and the European 

Commission (DG-Environment). 



Developing WHO Guidelines 

 Last edition was published in 2014, 

as a step-by-step guidance manual 

on how to plan, develop and publish 

a World Health Organization (WHO) 

guideline. 

 It covers the methods, processes and 

procedures for producing a 

document that meets WHO 

standards. 



Guideline Development Process I 

Source: WHO handbook for guideline 

development. 2nd edition, 2014 

Consultation with 

worldwide experts from 

different fields related to 

Air Quality and Health on 

the latest evidence for a 
number of air pollutants 

and other issues, relevant 

for inclusion in update of 

ambient Air Quality 

Guidelines (Sept 2015) 



Guideline Development Process II 

 Guideline process must include a systematic 

review of scientific evidence to support 

recommendations 

• Large number of existing recommendations for 

a variety of air pollutants is a challenge for 

updating guidelines 

• Priority to be given to controversial areas, or 

those in which new evidence has emerged: 

o PM (PM2.5, PM10) 

o NO2 

o O3 

o SO2 

o CO 



Take away messages 

• Ambient air quality is a leading environmental risk 
factor for health, globally and for Africa and Middle-
East as well 

• Ambient air pollution contributes to premature death 
and disease (cardiovascular and respiratory diseases, 
and lung cancer) 

• WHO has published several editions of guidelines to 
protect public health from air pollution and will provide 
updated guidelines: 

• As a result of explicit mandate from WHA Resolution 

• Reflecting scientific evidence accumulating on the 
variety and severity of health effects linked with air 
pollution 

 



WHA Resolution: 
Acknowledgement of importance of 
natural sources 
 


