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

Hitzeaktionstag




Europe’s cities: increasingly becoming climate hotspots

Expected increase of average temperature
in warmest month by 2050 in selected cities®

Expected to feel like the
Increase by 2050 following by 2050™

Vienna & T 7 6°C —£2 Skopje
Madrid & W 64°C & Tehran
Seattle £&£ R 6. 1°C—— () Rome
Berlin @ _+6.’| °Cc——— @ Canberra
Paris () T 51— @ Istanbul
London U 5 o°cc———— & Barcelona
Helsinki afm _+5.2°C—: Budapest

New York City & S +4 0°C £ Virginia Beach
* average based on weather reports from 1985-2015
& baedion DbiodlinatcVaniaies - Bastin et al. Understanding climate change
e S L e e from a gobal analysis of ity analogues.
2 d ERSeh J PLoS One 2019.

©©®E statista®g  co: 10-137tlioumal pone.0217592
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Climate change impacts health via multiple pathways

Direct effects Indirect effects Social dynamics HealtTpact

Age and gender Mental illness Undernutrition Allergies
Storms Water quality
Cardiovascular diseases Infectious diseases

Health status

Injuries Respiratory diseases Poisoning

Drought Air pollution

Socioeconomic
status

Social capital
Flood Land use change
Public health
infrastructure
Heatwave Ecological change Mobility and
L A VT /

Climate change

conflict status

The Lancet Commissions on Health and Climate Change, 2015



Health impacts of heat

Indirect Impacts Direct Impacts

Impact on health services

* Increased ambulance call-outs
and slowerresponse times -
Heat cramps

* Responsetimes

* Increased number of hospital
admissions
* Storage of medicines
Increased risk of
accidents e
* Drowning l

* Work-related accidents
* Injuriesand poisonings

Heatillness

Dehydration
Heat cramps
Heat stroke

Accelerated
death from:

* Respiratory disease
* Cardiovasculardisease

Increased * Otherchronicdisease
transmission of (mental health, renal
* Foodand disease)
waterborne
diseases
* Marinealgal
blooms Hospitalization
Potential disruption of « Respiratory disease
infrastructure: * Diabetes mellitus
* Power * Renaldisease
* Water * Stroke
* Transport * Mental health
* Productivity conditions
https://www.who.int/news-room/fact-sheets/detail/climate-change-heat-and- HELMHOLTZ MUNICI3

health#:~:text=Even%20small%20differences%20from%20seasonal%20average%20temperatures%20are,conditions.%20Heat%20also%
20has%20important%20indirect%20health%20effects
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Vulnerable population groups

Category

Risk group

Physiological adaptive capacity

» Older persons (>65 years)
» Infants and young children
» Pregnant women

Pre-existing conditions

v

Cardiovascular diseases (e.g. arterial hypertension, coronary heart disease, car-
diac insufficiency)

Cerebrovascular diseases (e.g. stroke)

Respiratory diseases (e.g. COPD, bronchial asthma)

Metabolic diseases (e.g. diabetes mellitus)

Neurological diseases (e.g. Parkinson’s disease due to impaired thermoregula-
tion)

Mental health conditions (e.g. depression, schizophrenia, drug addiction)
Kidney diseases (e.g. renal insufficiency)

Obesity

Those taking certain medicines to treat the diseases mentioned (see Table 1)

yvvwvey
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People with disabilities

v

Physical disabilities (e.g. spinal cord injuries [58])
Mental disabilities, as people with severe cognitive impairments are less able to
protect themselves from heat

v

Functional limitations

» Being confined to bed
» Residing in care facility

Socioeconomic factors

» Social isolation, especially in old age
» Homelessness
» Unfavourable housing situation

Physical exertion in high outdoor temperatures

» People working outdoors (e.g. in agriculture, construction)
» Qutdoor sports
» Health workers, especially in combination with personal protective equipment

Workers who cannot leave their workplace during
heat events despite high indoor temperatures

» Personnel in medical and care facilities, especially in combination with personal
protective equipment

COPD=chronic obstructive pulmonary disease

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

publicatio

1

Monitoring/GBEDownloadsJ/Focus en/JHealthMonit 202

3 S4 Heat climate change health.pdf? blob

nFile&v

https://www.rki.de/EN/News/Publications/Journal-of-

Winklmayr et al., 2023:
Health-
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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: Redion N. Natural-cause Cardio-pulmonary Cardiovascular Respiratory
Relative Risk (RR) g cies Rr  95% Cl RR 95% Cl RR  95% ClI RR  95% Cl
reported as daily change | Europe 204 |1.53 133 175 161 135 193 149 125 177 [210 161 275
in temperature from North
75th to 99th percentile Norway 4 1.40 110 1.77 1.39 099 1.95 1.14 080 1.62 2.30 131 404
P Sweden 3 1.29 110 1.52 1.32 106 1.64 1.26 101 1.56 1.84 125 271
Finland 1 155 126 191 131 o098 176 1.24 092 1.67 1.88 1.05 3.36
Estonia 5 1.41 114 176 1.32 098 1.76 1.32 099 1.77 149 o076 291

Central-Western
England, Wales 72 1.41 1.22 1.64 1.60 1.33 1.94 1.45 1.20 1.75 2.09 1.56 2.80

Ireland 6 094 o079 111 088 o070 112 083 o065 106 1.06 0.74 1.3

Germany 15 194 168 225 218 18 264 198 164 239 358 263 4.89

France 18 3.01 259 349 3.07 251 374 279 229 340 417 3.02 5.77

Czech Republic 4 149 127 175 166 135 205 165 134 203 195 129 293

Switzerland 8 145 121 173 155 121 198 152 118 195 186 115 3.00

South

Italy 8 1.32 107 162 142 106 1.90 1.37 102 18 1.88 1.07 3.28

Spain 50 147 124 175 160 126 203 148 116 19 174 118 2.58

Portugal 2 246 206 294 340 266 435 285 222 366 565 371 859

EXHAUSTIEN Greece 8 180 147 220 214 164 280 210 160 276 2.16 133 352
Project EXHAUSTION, Deliverable D2.3 HELMHOLTZ MUNICI?

https://www.exhaustion.eu/
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WE BREATHE

Heatwaves
Climate change causes
more frequent heatwaves

Ground-level ozone
Extreme heat increases
the concentration of

%O ground-level ozone (0.)
(V)
((‘f
n
.
.
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Particulate matter

’

AIR POLLUTION -==-y"
Ground-level ozone (0) "« Jf* ¢
Particulate matter (PM)
Wildfire smoke

o Temperature increases lead
% to higher concentrations of
C particulate matter (PM)
&
o
3

The good news
We can protect the health
of millions of people

by implementing climate
and air-quality policies

¥ Wildfire smoke

More intense drought
increases the frequency
of wildfires and smoke

2 Air pollution causes
.. up to 800,000 deaths

a year in Europe*

Health impacts

E X H A U S T | O N The result is increased

3 death and hospitalization for
www.exhaustion.eu heart and lung diseases



Respiratory mortality — heat effect modification by
fine particles (PM, ;) in European cities

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

OVERALL ESTIMATE
META-ANALYSIS OF 148 EURDPEAN CITIES
| |
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Lung disease: Air pollution worsens heat effects on
mortality.
Scientific input to WHO Regional Office for Europe:
Update to heat-health action plan guidance HEtMHOLTZ MUNIED



https://www.exhaustion.eu/

Joint effects of heat and air pollution

v High air pollution levels and high temperatures
have an effect on heart and lung related death
and disease.

v" Individuals with chronic pulmonary diseases are
particularly affected when high temperatures
coincide with high levels of air pollution.

v’ Heat-related lung problems together with
increased air pollution increase the risk of
morbidity and mortality for affected patients during
heatwaves.
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Schneider, A. et al., 2022: https://zenodo.org/records/6383740#.YkLOWi1BwQ8:
Matthies-Wiesler et al., 2023: https://link.springer.com/article/10.1007/s10405-023-00500-5



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

What is needed for a heat-resilient society?

Multi-level model

National Level

Heat
competency
in relevant
sectors/the
population

Regional Level

Local Level

Short term/acute measures

scientific /7 "\

Laws and
regulations

Heat health
action

JET
(HHAPS)

Networks
of actors

D

Long-term planning of measures >

Climate change mitigation
in all dmensions

KLUG

Deutsche Allianz
Klimawandel und Gesundheit



Health health action plans — 8 core elements

*
Development and planning

Preparedness

Q of healthcare H
and social care ‘i

Monitoring systerms Long-term urban
and evaluation planning and Bef th
of measures construction SRS

# Central coordination Special focus “

e} and interdisciplinary on risk groups
cooperation .
During the summer

] . ] Reducing
In GrmatlF}n z?n indoor heat
communication exposure
o Use of a [
o 8 5
 Useofa During acute heat events

warning system

A

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



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

Potential cascade of information and action in HHAPs

Lead body

(for example %
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Real-time surveillas Accurate and time
system ' ational

Health sector (hosg
homes, general p .
pharmadies, etc)

Local government
Social services
Retirement homes
Schools and kindergart

Civil protection General public,c
vulnerable popula

Tfaﬂspon ooooooooooooooooé

groups
Energy

etc.

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



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

Heat prevention measures targeted to vulnerable groups

Education and training 2 Information campaigns
W

) Dissemination of information on risks and

Healthcare workers and social workers.
! recommendations through different means of
communication.

Infrastructural measures Healthcare facilities emergency protocols

Retrofitting/renovation of school -institution-level:  control indoor temperature and
o : —_ : . ventilation
buildings/hospitals or buildings in deprived K_/ / -patient-level: hydration, adjusting, medication health
neighborhoods. surveillance, rescheduling activities
PLAN i . ; . :
ma=p-| Acclimatisation interventions and
Active outreach/ surveillance lgg cooling of spaces
Phone calls/home visits by healthcare/social =t
workers or volunteers  providing  health
monitoring, home and personal care and help with mCDD“ﬂg strategies for workers/athleteg
basic needs. . \! X i )  Rescheduling training sessions/work
i ',y‘r.'.'l:'-:fx = shifts, increase number and duration

of breaks in the shade.,

https://www.enbel-knowledge.eu/ HELMHOLTZ MUNICI?




Behavioural adapation

S # . . .
En période = Adjusting drinking behaviour
- - de fortes chaleurs

g o deicanicuie = Wearing loose-fitting clothes from natural

Personne agée

L]
Je mouille ma peau plusieurs fois par jour I I Iate rl a I S
tout en assurant une légére ventilation et ...

= Staying in the shade

= Carrying out strenous physical activites in the
cooler hours of the day

o Enfant ot aduite = Keeping the home cool (e.g. closing shutters
during the day)

* Helping others

En cas de malaise ou de coup de chaleur, j'appelle le 15

mDeS Pour plus d'informations : 0 800 06 66 66 (sppel gratuit depuis un poste fise) e P | a n Ca n iCU I e = F ra n Ce H E LM H 0 LTZ M U N I CI-)

www.sante.gouv.fr/canicule-et-chaleurs-extremes
www.meteo.fr




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- u
stadtentwicklung/coolestrasse.html)

HELMHOLTZ MUNICI?



Awareness raising needs to target vulnerable groups

« 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.

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

HELMHOLTZ
Planetary Health Action Survey PACE: hitps://projekte.uni-erfurt.de/pace/ files/PACE W15.pdf



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

The role of pneumologists in heat health protection

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.

Consider health and
life circumstances of
@ Strengthen own @ patients

heat competency

Inform, treat and accompany your
patients; protect your colleagues;

inform about risks and measures;
foster participation

Consider yourself as
part of a heat health
protection network

Matthies-Wiesler et al., 2023: https://link.springer.com/article/10.1007/s10405-023-00500-5 HELMHOLTZ MUNICIY
Translated from Nidens et al., 2024, Communication Concept: www.hitzeservice.de



http://www.hitzeservice.de/

Heat and high levels of air pollution Smoke concentratiol
have an interactive effect on health, double by the middle
particularly for vulnerable people

Policy implications

» Policies reducing air pollution will
contribute to preventing death and
disease from heat due to the

4 . XHAUSTION hite paper
1 1 1 1 oel § FF d miki H E k h t d i
interactive effects of air pollution and pEesec i i
EZ)ISt ce.r:il:ucI ,thog.;:gh 'r:pos deal:l:s can of ¢ ' Do nlod Aol ore)
heat. b ot o

* 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

HELMHOLTZ MUNICI?

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

Dr. Franziska Matthies-Wiesler

Th a n k O u Senior Researcher
y - Institute of Epidemiology, Helmholtz Munich
franziska.matthies@helmholtz-munich.de



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