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Natural disasters and climate change – what this 
means for health: A spotlight on Heatwaves



Europe’s cities: increasingly becoming climate hotspots

Bastin et al. Understanding climate change 

from a global analysis of city analogues. 

PLoS One 2019. 

doi: 10.1371/journal.pone.0217592.



The Lancet Commissions on Health and Climate Change, 2015

Climate change impacts health via multiple pathways



https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and-

health#:~:text=Even%20small%20differences%20from%20seasonal%20average%20temperatures%20are,conditions.%20Heat%20also%

20has%20important%20indirect%20health%20effects

Health impacts of heat

https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and-health#:~:text=Even%20small%20differences%20from%20seasonal%20average%20temperatures%20are,conditions.%20Heat%20also%20has%20important%20indirect%20health%20effects
https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and-health#:~:text=Even%20small%20differences%20from%20seasonal%20average%20temperatures%20are,conditions.%20Heat%20also%20has%20important%20indirect%20health%20effects
https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and-health#:~:text=Even%20small%20differences%20from%20seasonal%20average%20temperatures%20are,conditions.%20Heat%20also%20has%20important%20indirect%20health%20effects


W
in

k
lm

a
y
r 

e
t 
a
l.
, 

2
0
2
3
: 

h
tt
p
s
:/
/w

w
w

.r
k
i.
d
e
/E

N
/N

e
w

s
/P

u
b
lic

a
ti
o
n
s
/J

o
u
rn

a
l-

o
f-

H
e
a
lt
h
-

M
o

n
it
o
ri
n
g
/G

B
E

D
o
w

n
lo

a
d
s
J
/F

o
c
u
s
_

e
n
/J

H
e

a
lt
h
M

o
n
it
_
2

0
2

3
_
S

4
_
H

e
a
t_

c
lim

a
te

_
c
h
a
n
g
e
_
h
e

a
lt
h
.p

d
f?

_
_
b

lo
b
=

p
u
b
lic

a
ti
o

n
F

ile
&

v
=

1

PLUS: unusual heat exposure: e.g. tourists,; people who are unaware of their risk

Vulnerable population groups 

https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1


Effects of high air temperatures on cause-specific mortality

Heat effects: 

Relative Risk (RR) 

reported as daily change 

in temperature from 

75th to 99th percentile 

Project EXHAUSTION, Deliverable D2.3

https://www.exhaustion.eu/

https://www.exhaustion.eu/




https://www.exhaustion.eu/

WP2 lead: Alexandra Schneider 

Respiratory mortality – heat effect modification by 
fine particles (PM2.5) in European cities

Rai et al. Environ Int 2023 

low    medium    high

            PM2.5

  5th 50th         95th 

           percentile

Mortality effects for 2-day ave. increase in temperature from 75th to 99th percentile

Lung disease: Air pollution worsens heat effects on 

mortality.

Scientific input to WHO Regional Office for Europe: 

Update to heat-health action plan guidance 

https://www.exhaustion.eu/


✓ High air pollution levels and high temperatures

have an effect on heart and lung related death

and disease.

✓ Individuals with chronic pulmonary diseases are

particularly affected when high temperatures

coincide with high levels of air pollution.

✓ Heat-related lung problems together with

increased air pollution increase the risk of

morbidity and mortality for affected patients during

heatwaves.

Schneider, A. et al., 2022: https://zenodo.org/records/6383740#.YkL0Wi1BwQ8;

Matthies-Wiesler et al., 2023: https://link.springer.com/article/10.1007/s10405-023-00500-5 

Joint effects of heat and air pollution

https://zenodo.org/records/6383740#.YkL0Wi1BwQ8
https://link.springer.com/article/10.1007/s10405-023-00500-5


Laws and 
regulations

Heat health 
action 
plans 

(HHAPs)

Networks 
of actors

Experts 
and 

scientific 

Heat 
competency  
in relevant 
sectors/the 
population   
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Long-term planning of measures

Short term/acute measures
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What is needed for a heat-resilient society?



Winklmayr et al., 2023: https://www.rki.de/EN/News/Publications/Journal-of-Health-

Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf

?__blob=publicationFile&v=1

WHO Regional Office for Europe (2008): https://www.who.int/publications/i/item/9789289071918

Health health action plans – 8 core elements

https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.rki.de/EN/News/Publications/Journal-of-Health-Monitoring/GBEDownloadsJ/Focus_en/JHealthMonit_2023_S4_Heat_climate_change_health.pdf?__blob=publicationFile&v=1
https://www.who.int/publications/i/item/9789289071918


Matthies, F. et al., 2008: https://www.who.int/publications/i/item/9789289071918

Potential cascade of information and action in HHAPs

https://www.who.int/publications/i/item/9789289071918




Behavioural adapation

▪ Adjusting drinking behaviour 

▪ Wearing loose-fitting clothes from natural 

materials

▪ Staying in the shade

▪ Carrying out strenous physical activites in the 

cooler hours of the day

▪ Keeping the home cool (e.g. closing shutters 

during the day)

▪ Helping others

Plan canicule - France



Structural adaptation measures in the environment

▪ Green in the city

▪ Passive cooling in buildings

▪ Shaded areas for breaks at outdoor 

workplaces or at day care centres for 

cildren and in schools

▪ Public drinking fountains 

▪ Cooling centres and facilities

▪ ….Stadt Wien (https://www.wien.gv.at/verkehr-

stadtentwicklung/coolestrasse.html)



• 2/3 demonstrate risk factors. Only 1/3 considered themselves as person at 

risk. So more than 1/3 underestimated their own heat-related health risk.

• Those who do not know their own risk status do not adjust their behaviour. 

• Underestimated risk factors are: chronic diseases, adipositas, intensive sport, 

heavy physical labour, work outdoors, alcohol consumption and age >65 

years. 

• Those who know little about health effects of heat still feel well informed. 

• Those who look after persons at risk, either professionally or in their personal 

context, knew less about heat related health risks.

Planetary Health Action Survey PACE: https://projekte.uni-erfurt.de/pace/_files/PACE_W15.pdf

Awareness raising needs to target vulnerable groups

Medical doctors and medical professionals have a key role in raising awareness!

https://projekte.uni-erfurt.de/pace/_files/PACE_W15.pdf


Pulmonologists can contribute to heat-related health protection of their patients through heat-

specific advice and treatment.

Pulmonologists need to be well-informed and implement heat protection measures in their 

practices and hospital departments.

Matthies-Wiesler et al., 2023: https://link.springer.com/article/10.1007/s10405-023-00500-5

The role of pneumologists in heat health protection

1 2

3
4Strengthen own 

heat competency

Consider health and 

life circumstances of 

patients

Consider yourself as 

part of a heat health 

protection network

Inform, treat and accompany your 

patients; protect your colleagues; 

inform about risks and measures; 

foster participation 

Translated from Nidens et al., 2024, Communication Concept: www.hitzeservice.de  

http://www.hitzeservice.de/


EXHAUSTION: https://www.exhaustion.eu/resources/exhaustion-white-paper

• Policies reducing air pollution will 

contribute to preventing death and 

disease from heat due to the 

interactive effects of air pollution and 

heat.

• The joint effects of air pollution and 

heat need to be considered in heat-

health action plans as they are being 

developed across Europe. 

• Combining air pollution and climate change policies is essential to avoid trade-offs 

and harvest health co-benefits

Policy implications



Thank you.

www.Vienna.at: ©APA/TOBIAS STEINMAURER

Contact:

Dr. Franziska Matthies-Wiesler

Senior Researcher

Institute of Epidemiology, Helmholtz Munich

franziska.matthies@helmholtz-munich.de

http://www.vienna.at/
mailto:franziska.matthies@helmholtz-munich.de
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