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Health Impacts of 
air pollution & 

climate change in 
cities



• Air pollution and health

• Climate change and health 

• How climate change and air pollution show in our cities 

• Joint effects of air pollution and heat in cities (EU 
Exhaustion project results)

• Wildfires, air pollution and health

• Challenges presented for respiratory patients in cities 

• Conclusions
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Talk Outline



Air Pollution and Health



‘Air pollution more harmful, and harmful 
at even lower levels than previously 
known - substantial lowering of the 
guidelines compared to 2005 WHO AGQ’ 
1. All (97%) Europeans exposed
2. PM2.5 caused 432,000 premature 

deaths in Europe in 2021, of which 
253,000 were > 5 μg/m3 (likely 
underestimated)

Air pollution got lot worse:



Air Pollution and 
Lung

COPD

Adult-onset 
asthma

16% asthma cases in 
children *

GBD - Mortality specific-
causes, ‘fraction 
attributable’ to air 
pollution
https://www.stateofglo
balair.org/ 

Ella Kissi-Debrah - 9 year old girl 
suffered fatal asthma attack 
triggered by air pollution, London, 
February 2013

Childhood 
asthma

https://www.stateofglobalair.org/
https://www.stateofglobalair.org/
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Even in Sweden: 
better air  - bigger
lungs



Air Pollution 
and COVID-19

7



Clinical outcomesDisease processesExposure

How does air pollution affect your heart?
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Electrical disturbances

Blood vessel narrowing and clots
Heart failure Myocardial 

infarction

Stroke Arrhythmias



Air pollution and heart / cardio-metabolic health 

GBD - Mortality specific-causes, 
‘fraction attributable’ to air 
pollution
https://www.stateofglobalair.org/ 

Type-2-diabetes

https://www.stateofglobalair.org/


Air pollution and 
cancer

•.

https://www.eea.europa.eu/highlights/pollution-and-cancer

Breast, brain, 
colorectal, 
stomach, liver, 
bladder, kidney

Lung

https://www.eea.europa.eu/highlights/pollution-and-cancer


Air pollution and the brain

Dementia, 
Alzheimer’s

Depression, 
anxiety, suicide

Cognitive 
development, 
autism, ADHD 

Parkinson’s
disease 



Climate change and air 
pollution inseparable  
issue -breaking the silos 
to improve research on 
health impacts and 
speed up solutions



Global warming – world is changing 
fast 

https://public.wmo.int/en/media/press-release/eight-warmest-years-record-witness-upsurge-climate-change-impacts

‘eight warmest years on record witness 
upsurge in climate change impacts’



‘Raging’ Climate Change - Unprecedented 2023

May 17, 2023
September 6, 2023

June 7, 2023

August 17, 2023

June 12, 2023



Global warming – Europe warming faster - 
prepare for more brutal heatwaves

Global mean temperature 
between 2013 and 2022 was 
1.13-1.17°C warmer than the 
pre-industrial level: the 
warmest decade on record 
European temperatures have 
increased faster, by 2.04 to 
2.10°C, some cities more 
affected: southern Europe 
heating up fastest 

https://www.eea.europa.eu/en/topics/in-depth/climate-change-impacts-risks-and-adaptation



Cities- ‘hot spots’ of air pollution and 
climate change effects



April 22nd, 2024



Heat 
vulnerability 
differs across 
Europe 
We investigated the factors explaining these differences. May 
be addressed in adaptation policies

Factors increasing heat-health 
effects:

Area level ambient factors:
➢High air pollution (PM2.5 and O3)
➢High population density
➢Urbanized
➢Lack of green space

➢ Masselot et al. (2023). Excess mortality attributed to heat and cold: a health impact assessment study in 854 cities in Europe. Lancet Planet 
Health

➢ Gasparrini et al. (2022). Small-area assessment of temperature-related mortality risks in England and Wales: a case time series analysis. 
Lancet Planetary Health

➢ Zafeiratou et al. (2023). Assessing individual and location characteristics as modifiers of heat effects on respiratory mortality at small area 
scale in Europe.  Environmental Epidemiology

➢ Zhang et al. (2023). Assessment of short-term heat effects on cardiovascular mortality and vulnerability factors using small area data in 
Europe. Environment International



An ageing population is a vulnerable 
population

20

SSP3 scenario:

➢ 2010: Ten times as many cold-
related deaths as heat-related 
deaths

➢ 2100: Twice as many heat-
related deaths as cold-related 
deaths

➢ Today – year 2100: >2 million 
excess deaths attributable to 
climate change (SSP370) 

➢ 5-10% of these deaths can be 
avoided by reaching WHO 
AQG (5 mg/m3)

Masselot P., Gasparrini A. & EXHAUSTION team (in prep.).Contrasting heat and cold-related mortality attributed to climate change in 854 European cities



Air pollution and climate change - health



Source: https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/wildfires-2023-among-worst-eu-century-2024-04-10_en

https://joint-research-centre.ec.europa.eu/jrc-news-and-updates/wildfires-2023-among-worst-eu-century-2024-04-10_en


Smoke concentrations from fires
may double by the middle of the century

Population-weighted PM2.5 concentration and % contribution  from wildfires



US East Coast blanketed in veil of smoke from Canadian fires, 
New York City, June 8th, 2023



https://www.cdc.gov/mmwr/volumes/72/wr/mm7234a6.htm

Wildfires in Canada, 
June 6-9, 2023

Air Pollution Episode
in New York City



https://erj.ersjournals.com/content/erj/62/2/2201960.full.pdf

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC103
65076/pdf/EDU-0222-2022.pdf

https://www.ersnet.org/news-and-features/news/canada-
wildfires-ers-and-isee-demand-immediate-action-to-curb-the-
health-impact-of-climate-change/

ERS on Climate 
Change: Position 
Statement



Summary of Climate Change and Lung Health
Spreading of aeroallergens (new types, longer seasons), mosquitos and ticks carrying 
infectious diseases moving North

More frequent and extreme weather events: 

• Increasing temperatures and more frequent heat waves: high temperature / humidity/ 
dehydration, increase in ozone

• Wildfires: massive air pollution exposure locally, transported for 1,000s miles 

• Droughts: high winds, more frequent (desert) dust and sand storms

• Thunderstorms/showers: high winds, heavy precipitation, bursts of allergen release

• Floods: moisture from rainfall increases dampness and mould indoors

Hong Kong, Sept 2023





Solid evidence on air pollution and 
climate change health effects: we 
know enough to act

Clean air as a basic civil right - no one should get sick 
or die from breathing

• 2018, UN recognized air pollution as risk factor for NCDs
• WHO air pollution - ‘quiet pandemic’
• 2024, COP28 – health on climate action agenda

Reduction of air pollution is a major public and planetary health 
opportunity, that would:

1. Prevent a substantial number of new NCD & deaths
2. Improve life of lung, heart, and other NCD patients
3. Make citizens more resilient to COVID-19 and other seasonal 

(influenza) epidemics 
4. Help mitigate unprecedented climate change impact on our 

health and our planet – mitigate heat effects 
5. Cities: car traffic reduction, promotion of active travel, greening 

(parks, shade, green roofs)  
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THANK YOU
zorana.andersen@sund.ku.dk

Photos by Branislav Nenin
University of Copenhagen, Challenge - Data for Good Science
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