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Exceeding 1.5°C global mean temperature increase could trigger multiple climate tipping 
points  (Armstrong McKay et al Science 2022) Volume: 377, Issue: 6611, DOI: (10.1126/science.abn7950) 

Climate- Health –related tipping points 

Examples of-

• Health implications of climate 
tipping points

• Tipping points for health from 
climate trends (critical thresholds 
for health) 

• Health tipping points from
interactions between climate and
other environmental changes



Melting permafrost – emergent threats to health. 
Methuselah microorganisms and viruses have developed many adaptations 
to survive in permafrost for millennia.

A representative Arctic permafrost system showing contaminants and 
microorganisms corresponding to specific soil horizons (Miner et al Nature 
Climate Change 2021) 3



Health impacts of wildfire smoke in Brazil (Ye et al Lancet Planetary Health 2021) 

4

Pooled relative risks of all-cause, cardiovascular, and 
respiratory hospital admission associated with a 10 
μg/m3 increase in wildfire-related PM2·5 by region over 
a 0–1 day moving average



Health effects of saltwater intrusion in coastal Bangladesh
Khan et al 2014 PLoS One; Scheelbeek et al 2016, EHP

• Unusually high incidence of pre-eclampsia in 
coastal pregnant women: Significant 
association with drinking water sodium

• Significant reduction in blood pressure, when 
changing from saline drinking water source, to 
low-saline (rainwater based) alternative

• Odds of hypertension 16% lower for each 
100mg/l lower  sodium concentration in 
drinking water

Coastline of  Bangladesh

Low-lying coastal areas in South-east 
Asia, vulnerable to climate change

Coastal populations relying on surface/shallow ground water sources



Extreme heat exposure in pregnant women subsistence 
farmers in The Gambia (Ana Bonell et al in the press)



~1 billion people exposed to extreme heat preventing moderate physical 
labour in the hottest month after global temperature >2·5°C above pre-

industrial levels. Population exposure can fluctuate over time and change substantially 

within one decade.

(Andrews et al 2018 Lancet Planetary Health )



Challenges to future food supply in India 
(Harris et al 2017, Green et al 2018)

• Population Growth

• Dietary change

• Groundwater depletion

• Climate change



Mental health effects of  climate change (e.g. increases in common mental 
disorders after extreme events, solastalgia and climate anxiety)

RACGP (Image: David Mariuz)

https://www.who.int/health-topics/floods#tab=tab_1(Photo by Pedro Paulo Xerente for the Fundação Nacional do Índio, 
Brazil)

Climate anxiety in 
children and young 

people 

Hickman et al Lancet Planetary 
Health 2021



Decarbonization transformation as social tipping dynamics.
Otto et al  PNAS 2020



How consideration of  health can support 
progress towards social tipping points
• POSITIVE 

• Does knowledge of health threats of climate change contribute to 
social change necessary for climate action ?

• Does knowledge of health (co-) benefits of climate mitigation 
accelerate climate action? 

• NEGATIVE 

• Do trade-offs and spillovers of climate policies reduce the chances 
of reaching social tipping points?



Positive, global, and health or environment framing bolsters 
public support for climate policies (Dasandi et al 2022)

• Findings from a conjoint experiment of 
7,500 adults in five countries –
China, Germany, India, UK, and USA –

• A positive frame, health and environmental 
frames, and global and immediate frames 
bolster public support. 

• Among individuals that are unconcerned 
about climate change positive and health 
frames increase the likelihood of support for 
climate policies 

https://www.anthropocenemagazine.org/2022/10/researchers-discover-how-to-frame-climate-
communications-to-focus-people-on-climate-action/



Pathfinder Initiative –accelerating climate 
action for health

• How do decarbonization 
strategies in different 
sectors  affect health and 
GHG emissions in practice?

• How can we finance and 
implement well-designed 
policies and technologies 
that can yield multiple 
benefits for people and 
planet?

Case Study 
Synthesis

Umbrella review

Political 
economy and 

financing

Focus on evaluation of 
implementation and outcome 
attribution

Synthesize academic evidence, 
including modelling

Understand role of health co-
benefits in the current policy 
context



Across the nine countries 
studied, by 2040, ambitious 
NDCs that put health at the 
centre of new climate policies 
to meet the ‘well below 2°C’ 
goals of the Paris Agreement 
could reduce annual deaths 
due to air pollution by over 1.6 
million, annual deaths due to 
diet-related risk factors by over 
6.4 million, and annual deaths 
attributable to physical 
inactivity by almost 2.1 million.

The public health benefits of the Paris Agreement 
(Hamilton et al Lancet Planetary Health 2021)



Potential contribution of health (co-) benefits of climate action in 
enabling or triggering positive tipping  at individual, community/city, 
& national levels.

A dynamical systems conceptualisation of positive tipping points (Lenton et al Global Sustainability 2022) .





The drive for improved air quality could accelerate 
progress towards a net zero tipping point



Shifting towards healthier(low carbon) transport: carrots or sticks? Systematic review and 
meta-analysis of population-level interventions

Christina Xiao, Esther van Sluijs, David Ogilvie, Richard Patterson, Jenna Panter The Lancet Planetary Health (November 2022) DOI: 10.1016/S2542-5196(22)00220-0

https://www.transport.gov.scot/active-travel/developing-an-active-nation/sustainable-travel-and-the-national-transport-
strategy/



Consumption 
trends in Plant-

based alternative 
foods in the UK

(Alae-Carew et al 2022) 



Can building sustainable, low carbon health systems help achieve social tipping 
points ?

• 59 countries have committed to building low carbon, climate resilient health 
systems. 14 countries have set a deadline of 2050 or earlier, by which their 
health system will reach Net Zero emissions.



The battle for biomass-a 
systematic review of 

food-feed-fuel 
competition  

(Muscat et al Global Food 
Security 2020)

Image Credit: JONATHAN BURTON Image Credit: GETTY IMAGES



Conclusions There will be health 
consequences of exceeding 
climate tipping points

There will be climate change 
tipping points for health as 
well as less abrupt trends over 
time.

There may be unexpected 
health impacts--- ‘surprises’

Interactions with other 
environmental factors may 
result in tipping points. 

• Increasing recognition of the 
health co-benefits of climate 
change mitigation could help 
to achieve social tipping 
points

• Poorly designed policies 
could result in trade-offs 
that impede progress

• Evaluation of implemented 
actions is essential to 
accelerate progress 



The need for rigour
in assessing social 

tipping points   
Milkoreit M (WIREs Clim Change. 

2022;e813).

Key questions include:

• Premature labelling  -- what is the 
likelihood that tipping could occur?

• What are the systems boundaries 
and scales ?

• Have the criteria for tipping points 
(non-linearity, positive feedbacks 
etc) been met ?

• What is the theoretical foundation? 





Barriers to achieving social tipping points

•Vested interests

•Organised denialism

•Political short-termism

•Divided public opinion

•Perception that change is 
expensive and difficult

•Greenwashing


