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Harmful Environment



 Insulin Resistance
 Type 2 diabetes
 Type 1 diabetes
 Bone metabolism

 Skin Aging

 Stroke
 Neurological development
 Mental Health
 Neurodegenerative diseases

 Cardiovascular Disease Mortality
 Cardiovascular Disease Morbidity
 Myocardial Infarction
 Arrhythmia
 Congestive Heart Failure
 Changes in Heart Rate Variability
 ST-Segment Depression

 Premature Birth
 Decreased Birth Weight
 Decreased foetal growth
 In uterine growth retardation
 Decreased sperm quality
 Preclampsia

 High blood pressure
 Endothelial dysfunction
 Increased blood coagulation
 Systemic inflammation
 Deep Venous Thrombosis

 Respiratory Disease Mortality
 Respiratory Disease Morbidity
 Lung Cancer
 Pneumonia
 Upper and lower respiratory symptoms
 Airway inflammation
 Decreased lung function
 Decreased lung growth

Thurston et al ERJ 2017

Systemic Health Effects of Particulate Air Pollution



Ultrafine and Fine Particles

De Jesus et al Env Int 2019



Ultrafine and Fine Particles – London 2015

De Jesus et al Env Int 2019

Hourly 
concentrations 
are moderately 
correlated 

r = 0.35



Where the Evidence Started: Panel Study in Asthmatics

Peters et al. AJRCCM 1997

Decreased lung 
function on days 
with high ultrafine 
particles



Heath Effects Institute Review
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Systematic Literature Review
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Ultrafine Particles and Health – Epidemiological Evidence

1997-2011 2011-2017 Sum

Long-term Exposure
Mortality 0 1 1
Morbidity 0 4 4
Emergency/hospital call/admission 0 0 0
Subclinical 0 5 5
All 0 10 10

Short-term Exposure
Mortality 11 7 18
Morbidity/ Emergency/hospital 
call/admission 15

5 20
(Respiratory) Symptoms 8 11 19
Subclinical 52 55 107
All 86 78 164

Total 86 88 174

Morawska et al White Paper 2019



Systemic and Brain Impacts

Cognitive 
development

Neurodegeneration

Mental health
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Underwood Science 2017 - modified



US EPA Integrated Science Assessment: Ultrafine Particles
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Short-term Exposure Long-term Expsoure

Respiratory Effects Sugestive of, but not sufficient to infer inadequate

Cardiovascular Effects Sugestive of, but not sufficient to infer inadequate

Metabolic Effects inadequate inadequate

Nerveous System Effects Sugestive of, but not sufficient to infer Sugestive of, but not sufficient to infer 

Reproductive & Developmental 
Effects - inadequate

Cancer - inadequate

Mortality inadequate inadequate

US EPA 2019



Ongoing Efforts for Meta-Analysis

1997-2017 New Sum

Short-term
Mortality 18 3 21
Morbidity 20 0 20
Lung Function 20 6 26
Cardiac Function

Heart Rate Variability 25 1 26
Blood Pressure 16 * 16

Blood Biomarkers 35 8 43
Total 134 18 152

unpublished

*not yet processed
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First Preliminary Results of the Meta-Analysis

All-cause Mortality
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Long-term Health Effects of Ultrafine Particles
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Cardiovascular 
Disease



Relevant components
• Ultrafine Particles
• Nitrogen Dioxide
• Black Carbon

Future challenge
Charcterise the 
health impact of 
air pollution under 
changing 
conditions

Impact of Combustion Aerosols and Health
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Summary
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• Exposures to ultrafine and fine particles 
differ in space and time

• Experimental and epidemiological studies 
suggest independent short-term health 
effects

• Studies on long-term health effects are 
missing

• It is recommended to keep daily levels below 
10 000 particles cm-3 to avoid health effects
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