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In 2021, climate change fuelled heatwaves, 
cold spells, forest fires and flooding, causing 
suffering and avoidable deaths worldwide. 
The heat dome that developed over the US 
Pacific Northwest and western Canada at the 
end of June was so intense that the occurrence 
of such an event would be almost impossi-
ble in the absence of human-caused climate 
change1. The heatwave caused more than 
1,000 excess deaths and a 69-fold increase in 
emergency department visits, compared with 
the same period in 2019. Critical infrastruc-
ture was affected and high intertidal temper-
atures combined with low tides resulted in 
the death of over a million shellfish, affecting 
livelihoods, food security and recreation2. In 
July, heavy rainfall caused severe flooding that 
resulted in at least 184 deaths in Germany 
and 38 in Belgium, as well as considerable 
infrastructure damage3. The likelihood of 
this extreme rainfall event was increased 
by climate change. Other extreme events in 
2021 included wildfires in Algeria, California, 
Greece and Turkey; and flooding in Australia, 
Japan and China. No inhabited continent was 
unaffected. Similar to the COVID-19 pan-
demic, these extreme events affected all of 
society and highlighted particularly vulner-
able populations and regions as well as the 
wide range of interconnections within and 
across communities.

Observations of climate change in our own 
back gardens were reinforced by the Working 
Group I contribution to the 6th Assessment 
Report of the Intergovernmental Panel on 
Climate Change, which concluded that recent 
changes in the climate are widespread, rapid 

including maize (−6%), winter wheat (−3%), 
soybean (−5.4%) and rice (−18%), compared 
with 1981–2010.

The Lancet Countdown report also found 
that rising temperatures are increasing the 
geographical area that is suitable for trans-
mission of a wide range of waterborne, food-
borne and vector-borne pathogens5. Although 
socio economic development, investments in 
health systems and medical advances have 
reduced transmission of these pathogens, 
particularly in high- and high-middle income 
countries, the populations of low-income 
countries or regions and marginalized and/or 
under-resourced communities are  particularly 
at risk.

A 2021 analysis used an evidence-based 
approach to estimate the impact of climate- 
change-induced temperature increases on 
the risks of heat-related morbidity and mor-
tality, ozone-related mortality, malaria, Lyme 
disease, West Nile fever and diseases carried 
by various species of Aedes mosquito, such 
as dengue fever and Zika virus7. The assess-
ment determined the temperatures at which 
risks increase from undetectable to medium, 
high and very high levels compared to the 
pre-industrial baseline, under three scenarios 
of future development. Recent climate change 
has probably already increased risks to mod-
erate for heat-related morbidity and mortality, 
ozone-related mortality, dengue, Lyme dis-
ease and West Nile fever (Fig. 1). A detectable 

and intensifying, and unprecedented in mil-
lennia4. Heat extremes over land that were 
once-in-50-year events between 1850 and 
1900 now occur 4.8 times more often. Such 
events are projected to occur 8.6 times more 
often with global warming of 1.5 °C, and 
13.9 times more often with  warming of 2 °C.

Changes in the mean and variability of 
weather variables, and in sea levels, matter for 
health. A 2021 study reported that record tem-
peratures in 2020 resulted in 3.1 billion more 
person–days of heatwave exposure among 
adults aged ≥65 years and 626 million more 
person–days among children aged <1 year 
compared with the 1986–2005 average5. 
During 1991–2018, 37.0% (range 20.5–76.3%) 
of warm-season heat-related deaths across 
732 locations in 43 countries were attributed 
to anthropogenic climate change6. Mortality 
varied geographically, ranging from dozens to 
hundreds of deaths annually, most of which 
were potentially preventable with effective 
heat action plans. Current low levels of pre-
paredness for extreme weather events mean 
that increased investment in research and 
implementation could save lives in the current 
climate and in a warmer future.

Heat-related mortality is a subset of the 
health outcomes of concern in a changing 
climate. The Lancet Countdown is an inter-
national collaboration that independently 
monitors the health consequences of climate 
change5. Their 2021 report is subtitled ‘code 
red for a healthy future’ and covers trends in 
44 indicators, providing a clear imperative for 
increasing efforts to reduce greenhouse gas 
emissions and thereby slow climate change, 
and for increasing sustainability and resil-
ience by prioritizing population and plane-
tary health. The report concludes that climate 
change is beginning to reverse years of pro-
gress in reducing water and food insecurity. 
A record high proportion of the land surface 
(19%) was affected by extreme drought in 
2020, reducing yields of major staple crops, 
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Key advances

•	Climate change is already causing 
preventable injuries, illnesses and deaths5; 
the health burden is projected to increase 
with each additional unit of warming7.

•	our short-term future will be characterized 
by increasingly frequent and intense 
extreme weather and climate events,  
for which communities are ill-prepared5.

•	Indicators of the impacts of and responses 
to climate change provide a clear 
imperative for reducing greenhouse gas 
emissions and increasing the sustainability 
and climate resilience of health systems5.

•	Current investments in research and 
building climate-resilient health systems are 
insufficient to effectively manage increasing 
health risks5.

•	The economic value of the health benefits of 
policies to mitigate climate change exceeds 
the estimated costs of mitigation8.
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needed to save lives. This rather bleak picture 
of the current state of health impacts of and 
responses to climate change can only improve 
with substantial advances in reducing the 
magnitude of climate change and in build-
ing climate-resilient and environmentally 
 sustainable health systems.

A positive message from the health sector 
is that the economic value of the health ben-
efits of reducing greenhouse gas emissions 
from point sources, such as coal-fired power 
plants, and from mobile sources, such as vehi-
cles powered by internal combustion engines, 
exceeds the costs related to these mitigation 
policies8. As the benefits of these strategies in 
terms of reductions in hospitalizations and 
premature deaths will start accruing before 
the beneficial effects on global mean temper-
ature become apparent, the rapid scaling up of 
mitigation is justified9.

The ‘26th Conference of the Parties of the 
United Nations Framework Convention on 

Climate Change’, held in Glasgow, Scotland, 
in November 2021, brought the health risks 
of climate change to the fore, with countries 
committing to developing low-carbon, sus-
tainable health systems10. There is much to 
celebrate in this agreement, while acknow-
ledging the need to further increase the level 
of ambition to both decarbonize our econo-
mies and to increase investment in adaptation 
for the communities and regions at highest 
risk. Our future is in our hands.
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impact of climate change on malaria is not 
yet apparent but is expected with additional 
warming. The risks for each health outcome 
are projected to increase with each increase in 
global mean surface temperature, with higher 
levels of health system adaptation moderating 
the extent of risks.

These increasing health risks are not 
being matched by investments in research 
and strengthening of health systems. In 2020, 
63% of countries did not have a high level 
of implementation of national emergency 
frameworks5. Among 91 countries that com-
pleted a World Health Organization survey on 
climate change and health, only 47 reported 
a national adaptation plan, with insufficient 
resources being the main barrier to progress. 
Only 0.3% of US $5.1 billion of global climate 
change adaptation funding was directed at 
health systems between 2018 and 2020, leav-
ing vulnerable populations and regions with-
out the critical human and financial resources 
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Fig. 1 | Burning embers for health outcomes. Observed and projected changes in health risks as 
global mean surface temperature increases above preindustrial levels, under a scenario in which the 
world has moderate challenges to adaptation and mitigation. The levels of impact or risk are defined 
as undetectable (no impacts are detectable and attributable to climate change), moderate (impacts 
and/or risks are detectable and attributable to climate change with at least medium confidence), 
high (severe and widespread impacts and/or risks) and very high (very high risks of severe impacts 
and/or risks and the presence of substantial irreversibility or the persistence of climate-related 
 hazards, combined with limited ability to adapt owing to the nature of the hazard or impacts and/or 
risks). Adapted from REF.7, CC BY 4.0 (https://creativecommons.org/licenses/by/4.0/).
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