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Ambient (outdoor) Air Quality and Health

¸ In 2014, 92% of the world population was living in places where 
the WHO air quality guidelines levels were not met

¸Ambient (outdoor air pollution) in both cities and rural areas was 
estimated to cause 3 million premature deaths worldwide in 
2012. 88% in low-and middle income countries, greatest number   
WHO Western Pacific and South-East Asia regions

¸ In addition to outdoor air pollution, indoor smoke is a serious 
health risk for some 3 billion people who cook and heat their 
homes with biomass fuels and coal

http://www.who.int/mediacentre/factsheets/fs313/en/
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Adverse Respiratory Health Effects of Major Air Pollutants



WHO Air Quality Guidelines 2005

WHO/SDE/PHE/OEH/06.02

PM2.5

(particulate matter with mass diameter < 2.5 Ĳm) 
25 Ĳg/m3

24-hour mean 

PM10 

(particulate matter with mass diameter 2.5-10 Ĳm) 
50 Ĳg/m3

24-hour mean 

O3(ozone) 100 Ĳg/m3

8-hour mean

NO2(nitrogen dioxide) 200 Ĳg/m3

1-hour mean

SO2(sulfur dioxide) 20 Ĳg/m3

24-hour mean 



Air Pollutants
¸Exposure can disrupt human biology at each phase of life

¸Women with asthma expose to high levels of CO, PM, and 
nitrogen oxides either during preconception months or early 
pregnancy had higher rates of preterm birth

¸Childhood exposure can be an early determinant of the 
asthmatic disease process and can alter airways function

¸Adolescence exposure is also directly associated with changes 
in later lung function

J Allergy Clin Immunol. 2017 Dec;140(6):1683-1692



Air Pollution and COPD Admissions in Taiwan 1996-2003

¸ 2-pollutant models, CO and O3were significant in combination with each 
of the other 4 pollutants on warm days

¸On cool days, NO2remained statistically significant

Inhal Toxicol 2007 May;19(5):393-8



Air Pollutants and COPD Admission
¸Systematic review of 46 studies from 1980-2015 

¸1-mg/m3increase in CO level and COPD-related admissions (OR, 
1.02; 95% Cl, 1.01·1.03)

¸Moderate heterogeneity, consistent positive association in both 
Europe and North America,

¸Mixed evidence on the effects of environmental pollution on 
AECOPD  

¸Limitations: low spatiotemporal resolution of pollutants, inadequate 
control for confounding factors, and the use of aggregated health 
data that ignored personal characteristics

Ann Am Thorac Soc 2016 Oct;13(10):1814-1827



Air Pollution and Nonmalignant Respiratory Mortality

¸ESCAPE Project, 16 ongoing cohort studies, 307,553 subjects  
with 1,559 respiratory deaths, 6.3-18.6 years follow-up

¸No significant associations between air pollution exposure and 
nonmalignant respiratory mortality

¸Only traffic-proximity variables resulted in estimates hazard 
ratio Ó1 for respiratory mortality (no statistical significance)

¸ Increased nonstatistically significant effects in the elderly 
population

Am J Respir Crit Care Med 2014 Mar 15;189(6):684-96



Air Pollutants and Lung Function in Adults
¸No association of air pollution with longitudinal PFTof 7,613 

subjects in 5 countries in European Study of Cohorts for Air 
Pollution Effects (ESCAPE)

¸10 Ĳg/m3increase in NO2associated with lower FEV1 (-14.0 mL, 
95% CI -25.8 to -2.1) and FVC (-14.9 mL, 95% CI -28.7 to -1.1)

¸10 Ĳg/m3 increase in PM10 (not for PM2.5, coarse fraction of PM, 
PM absorbance) associated with lower FEV1 (-44.6 mL, 95% CI -
85.4 to -3.8) and FVC (-59.0 mL, 95% CI -112.3 to -5.6)

¸The associations were particularly strong in obese persons
Eur Respir J. 2015 Jan;45(1):38-50



Air Pollution as a cause of COPD?

¸Evidence of chronic effects of air pollution on the prevalence 
and incidence of COPD is suggestive but not conclusive, despite 
plausible biological mechanisms and several high-quality 
epidemiological studies 

¸To the extent that impaired lung function growth in early life 
translates into COPD in adulthood, the evidence for a causal link 
of air pollution with COPD development could be considered 
substantial 

Eur Respir J 2014; 43: 250·263



Air Pollution as a cause of COPD?

¸ If repeated exacerbations of COPD are considered a cause of the 
development of the disease, evidence for a causal role of air 
pollution would again be substantial given the ability of air 
pollution to trigger exacerbations 

¸However, based on the current studies, the role of air pollution 
in the development of COPD remains uncertain

Eur Respir J 2014; 43: 250·263



Particulate Matter < 2.5 Ĳm (PM2.5) and the Lungs
¸Smog is generally caused by high concentrations of PM2.5or 

aerosols

¸Pathogenicity is determined by their size, composition, origin, 
solubility, and their ability to produce reactive oxygen

¸Small diameters, however large surface areas and capable of 
carrying various toxic stuffs, passing through nose hair, 
reaching terminal air space and accumulate there by diffusion, 
damaging other parts of the body through air exchange in the 
lungs

J Thorac Dis 2016;8(1):E69-E74



Particulate Matter < 2.5 Ĳm (PM2.5) and the Lungs

¸ Injury from free radical peroxidation: reactive oxygen species 
(ROS)

¸ Imbalanced intracellular calcium homeostasis: elevationof 
intracellular Ca2+ concentrations

¸ Inflammatory injury: overexpression of a number of 
transcription factor genes and inflammation relatedcytokine 
genes, both Th1 and Th2

J Thorac Dis 2016;8(1):E69-E74


