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Climate change, health and wellbeing:
Points to consider….. 

• Human activities are changing the environment, including the climate, at 
unprecedented rates.

• Related to this, the human population is growing at an unprecedented rate.
• Patterns of infectious diseases are changing due to climate change.
• Patterns of non-communicable disease are changing due to climate change.
• Changes are usually subtle, insidious, gradual, continuous and 

progressive. cf. example of coastal communities.  
• If climate change were not occurring, other global environmental changes 

associated with pollution, ecosystem degradation, and the mismatching of 
natural resources with human need, would still leave us in great jeopardy.

• Health and social inequalities are exacerbated by rapid environmental 
change.

• The ability to mitigate and adapt to rapid environmental change is impaired 
by poor health and social inequality.

• Environmental surveillance, technological innovations, engagement and 
behaviour change offer the best hope of building a sustainable future.



The way we were…..



The Global Population
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The “Great Acceleration” 



The way we are……... 



More…..

More people are alive today than ever before
More frequent and intense storms
More heatwaves and ice vortices
More sea level rise and flooding
More icecap melting
More chemical contaminants
More particulate air pollutants
More biodiversity losses
More invasive species
More pathogens (and potentially antibiotic resistant pathogens)
More extensive agriculture and aquaculture (GMOs)
More depletion of non-renewable mining resouces
More exploitation of non-renewable energy resources (e.g.fracking).
More goods are being moved around the World
More impacts of humans on the Earth’s ecosystems and climate
More extensive knowledge of how our planet works
More detailed knowledge of how humans work
More detailed knowledge of potential threats to, and opportunities for 
the future of humanity.
More inertia?



Has the global environment changed more than we expected?

Seasons?

Types & behaviour
of plants?

Weather?

Types & behaviour
of animals?



Our health and wellbeing are intimately linked
to the environments and climates we inhabit.

Heterogeneity



Lifestyles across the Lifecourse

Where do you live?
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Climate Change Projections 2001 - 2013

From IPCC Report Climate Change 2001:  The Scientific Basis

2001 2013



“ Now, in our own lifetime, we are witnessing a startling 

alteration of climate..... It is now established beyond 

question that a definite change in the arctic climate set in 

about 1900, that it became astonishingly marked about 

1930, and that it is now spreading into sub-arctic and 

temperate regions. The frigid top of the world in very clearly 

warming up! ”

Rachel Carson (1951)

Recognising environmental issues





Slingo, 2016

Managing our relationship with the Environment



May, 2009.

http://lancetcountdown.org/

Nov, 2016.





Are we adapted to the current climate?



Leading Causes of Death (1900 vs 2010)
1.5

7.0

What next?



a b c

e.g. Projected future risk maps for malarial transmission under medium
low climate change scenario in (a) 2020s, (b) 2050s  and (c) 2080s.

Climate change and infectious disease incidence



Climate change and disease incidence

West Nile Virus

Lyme DiseaseMalaria



Flood victims –who is at risk?



Hurricane Harvey over Corpus Christi



Making the link….



Climate effects on health and wellbeing



Key facts

• Climate change affects the social and environmental determinants of health – clean 

air, safe drinking water, sufficient food and secure shelter.

• Between 2030 and 2050, climate change related 250 000 additional deaths per year, 

from malnutrition, malaria, diarrhoea and heat stress. (> 3.3 million deaths per year 

now !)

• The direct damage costs to health estimated to be between US$ 2-4 billion/year by 

2030.

• Areas with weak health infrastructure – mostly LMICs – will be the least able to 

cope without assistance to prepare and respond.

• Reducing emissions of greenhouse gases through better transport, food and 

energy-use can result in improved health, particularly through reduced air pollution

Climate Change and Health



Tipping Points vs Insidious Transitions

How do impacts really occur?

• Biodiversity loss

• Chemical Pollution

• Ocean acidification

• Sea level rise

• Human Behaviour
Change



Non-communicable diseases (NCDs)



Health Threats: beyond the obvious…..

• Differential effects on various social 
and cultural groups?

• Behavioural responses (< or > time 
outdoors, physical activity)?

• Food availability and choice?
• Levels of concern and anxiety?
• Pro-environmental behaviours?
• The changing role and value of 

biodiversity and ecosystem services? 



Health threats: beyond the obvious……
• Changing exposure to environmental pollutants

(other than air pollutants!).

• Agricultural workers and renal disease.

• Threats to biodiversity associated
with famine.

• Changes in outdoor behaviours 
and their health implications.

• Exacerbation of health inequalities.

• Health threats in “unfamiliar environments”

• Interactions with other disruptors 
(new technologies, environmental
stressors, demographic change, etc.)



Will climate change change generate new health and 
wellbeing threats from the environment?

Will climate change change expose populations to 
different health and wellbeing threats for the first time?

Perhaps 
a few..

Yes!



Climate Change and Environmental Chemicals

• Alters local environmental conditions including 
temperature, salinity, oxygen concentrations.

• Influences the bioavailability of environmental pollutants 
(persistence, toxicity, transformations, breakdown)

• Affects the distribution and lifecycles of organisms 
(including humans) – and hence the pollutants that they 
encounter. 

• Results in acute exposures after extreme events.



Chemicals Used By Humans

• Pesticides (DDT, organophosphates, carbamates, etc.)
• Fertilizers (phosphates, nitrates)
• Industrial chemicals

- Heavy metals and metalloids.
- Organics (PCBs, PAHs, BPA, PFs, Dioxins, BFRs, etc).
- Nanomaterials.

• Pharmaceuticals (antibiotics, analgesics, cardiovascular 
and respiratory drugs,  contraceptive pills, chemotherapy agents, etc.
• Gases (carbon dioxide, carbon monoxide, methane, etc.)
• Particulates (including nanomaterials)



Global Chemical Production 

20161940



Global Chemical Production 

2050



What lies within.....?   Exposure vs Exposed



Managing pharmaceuticals in the environment
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16 November 2012
Resistance to antibiotics is
one of the greatest threats
to modern health, experts
say.

The chief medical officer, Prof Dame
Sally Davies, said: "Antibiotics are
losing their effectiveness at a rate
that is both alarming and irreversible -
posing a threat similar to global 
warming”.

Nature, Vol. 478, 6th Oct. 2011. p36





DISEASE

Surgery
Pharmaceuticals
Chemotherapy
Radiotherapy
Immunotherapy
Transplantation
Fertility treatment
Gene therapy
Gene editing
etc.

HEALTH

Healthy Diet
Physical Activity
Time in Nature
Lifestyle choices
Socio-cultural
environment.
Avoidance and 
mitigation of 
pathogen threats
Avoidance of natural & 
anthropogenic hazards.

Done to youDone by you

Do the treatment of diseases and the pursuit of
health require different approaches?

Related to 
Environmental Quality

Environmentally 
damaging

Interventions by
Public Heath 

Environment &
Sustainability Agencies

Depledge (2015)



Weight of evidence indicates that exposure to natural 
settings fosters better physical and mental health.

How will climate change affect this relationship?

Dr Becca Lovell et al.



The effects are 
strongest in 
poorer 
communities 

aWheeler, White, Stahl-Timmins & Depledge (2012). Health & Place, 18, 1198-1201; bWhite, Alcock, Wheeler & Depledge (2013). Health & Place, 23, 
97-103

Self-Reported Health Census Data (England, n = 48 million)

Error bars:  
95% CI
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Climate change & health & wellbeing in coastal communities
• 2-3 billion increase in population by 2050 in the tropics and subtropics, mostly coastal 
dwellers
• World’s 33 mega cities (> 8 million residents) ; 21 are coastal/estuarine cities – continued 
migration to coasts.
• 50% of the EU citizens live within 50 km of sea – continuing migration.
• Industrial manufacture is shifting to LMICs, mainly near rivers, estuaries and coasts (with 
associated pollutant discharges).
• Ca. 2/3 of the global Gross National Product (GNP) is generated within 100km of the 
coast.
• Adverse impacts of climate change are (& will be) felt by coastal and estuarine 
communities.



Where is the heat going?

Health consequences?



Depledge, Lovell et al, 2017

• Coastal populations are more likely to report poorer 
general health and those further inland.

• Pollution of the sea by industrial, domestic and medical 
chemicals poses a health threat to people living in coastal 
areas. Bacteria, viruses, fungi and parasites from the 
discharge of human sewage and animal waste can cause 
gastrointestinal, respiratory, and skin diseases during 
swimming, 

• Climate change by 2080 will ‘pose a significant threat’, 
with sea level rises of up to one metre, increasing winter 
storms, coastal flooding, rising temperatures, further 
coastal erosion and the reworking of sediment. 

• In England the Wales, 113,000 residential properties, 9,000 
commercial properties and 5,000 hectares of agricultural 
land are at risk of coastal erosion. The total capital value 
of this assets is £7.7 billion. 

• Coastal landslides can pose an immediate threat to life. 
• An exodus of young people from seaside towns with 

more pensioners retiring on the coast is putting pressure 
on the health service and boosting house prices.

• More than 11 million people live in coastal areas, but the 
population is older than in the general population. A 
sample of 274 coastal communities found 20 per cent 
were 65 or over, compared to 16 per cent nationally. 

• Avoiding ‘inappropriate’ coastal development ‘could have 
multiple benefits’ while ‘sensitive development, 
responding to local needs, would enhance protection of 
vital natural eco-systems which help defend coastal 
communities from extreme events.”

• Degradation of coastal wetlands and poor urban planning 
exacerbates the impact of coastal flooding. 



Perspective…….



Planetary Boundaries
A safe operating space for humanity



Heat waves

Biodiversity 
loss

Hurricanes Flooding

Chemical 
Pollution

Air 
Pollution

Water 
Security

Food
Security

Ice vortices

Resource
Depletion

Energy
shortages

Infectious 
diseases

Planetary Boundaries: 
Ensuring a safe space for living….. 



Physical
Health
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Personal 
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Wellbeing
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Life

Youth

Depledge (2016)

Limits
to living

Recognising Human Boundaries

A sustainable operating space for wellbeing 

High level
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level

Low level
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Human Boundaries

Exploring the interplay among
Planetery and Human Boundaries

Depledge (2016)
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unprecedented rates.

• Related to this, the human population is growing at an unprecedented rate.
• Patterns of infectious diseases are changing due to climate change.
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progressive. cf. example of coastal communities.  
• If climate change were not occurring, other global environmental changes 

associated with pollution, ecosystem degradation, and the mismatching of 
natural resources with human need, would still leave us in great jeopardy.

• Health and social inequalities are exacerbated by rapid environmental 
change.

• The ability to mitigate and adapt to rapid environmental change is impaired 
by poor health and social inequality.

• Environmental surveillance, technological innovations, engagement and 
behaviour change offer the best hope of building a sustainable future.



WHO Director General & UNEP Executive Director

“12.6 million deaths are attributable to deteriorating 
environmental conditions annually“

“Environmental impacts are responsible for the deaths of more 
than a quarter of all children under the age of 5.”



Edmund Burke
1757

m.depledge@exeter.ac.uk

‘The great Error of our Nature is not to know where to stop:
not to be satisfied with any reasonable acquirement…but to
lose all we have gained by an insatiable pursuit after more’’



& all at www.ecehh.org.

Lora Fleming Ben Wheeler Becca Lovell Mat White

Sarah BellKaryn MorrisseyTim Taylor Mike Depledge
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