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Climate change threatens the achievement of effective
universal healthcare

 OPEN ACCESS
Minimising the health harms of climate change and optimising universal health coverage will only
be achieved through an integrated agenda and aligned solutions, say Renee Salas and Ashish
Jha
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Key messages
Climate change is threatening to undermine the achievement of universal
health care (UHC) through negative health outcomes and healthcare
system disruptions
Climate change and UHC agendas bolster each other as they both strive
to improve health and achieve health equity
Many regions of the world with the highest vulnerability to climate change
are also those with the lowest UHC coverage. These regions stand to
have enormous gains through an integrated approach
UHC plans should work to improve the understanding of climate change,
use novel climate sensitive financial frameworks, and incorporate the
mitigation of greenhouse gases
They should strive for evidence based climate adaptation that protects
health and prioritise health system climate resiliency

The sustainable development goals (SDGs) target many different
aspects of human wellbeing; they are interconnected and some
might seem to create tension (such as economic growth in SDG
8 and ecological stewardship in SDGs 12 and 15).1 These
interconnections are particularly clear for universal health
coverage (UHC) (SDG 3.8), which will be substantially harder
to achieve without climate action (SDG 13). Climate change
threatens the very tenets of UHC; the regions of the world most
vulnerable to climate change face the greatest difficulties in
achieving it.
United Nations countries agreed to achieve UHC by 2030, which
requires optimal access to essential, high quality services without
sacrificing affordability.2 This extends beyond merely providing
“coverage” and has three main components: a broad set of
healthcare services must be accessible, affordable, and of
sufficiently high quality to improve health outcomes. To track
progress on SDG 3.8, the World Health Organization (WHO)
and World Bank created a service coverage index to measure
the extent of coverage of “essential health services.” Although

coverage has increased globally, only 22 countries currently
have a “high coverage” index.2

Climate change is already threatening many health achievements
of the past 50 years and will continue to do so at an accelerated
pace unless we take action.3 WHO estimates that climate change
will cause an additional 250 000 deaths a year by 2030, when
taking into account just five exposure pathways (undernutrition,
malaria, diarrheal disease, dengue, and heat).4

Our understanding of how climate change affects health is still
growing, but we know it will have multiple direct and indirect
negative effects, including greater heat related morbidity,
undernutrition, increasing water and foodborne illnesses, and
mental health problems.5 The largest driver for greenhouse gases
globally is the combustion of fossil fuels,6 7 and the resultant air
pollution leads to an additional seven million deaths annually.6

Although the health effects of climate change are wide reaching,
they can still be mitigated if we take action now.
Beyond direct health effects, climate change will make it more
difficult to achieve UHC. The global community has the urgent
opportunity to tackle two pressing challenges of our time: UHC
and climate change. In this piece, we discuss the pathways
through which climate change will create barriers for achieving
UHC and how policy makers should mitigate these harms.
How climate change threatens UHC
Achieving effective UHC even in the absence of climate change
is difficult.8 Climate change is a “meta problem,” creating strong
headwinds that will make ensuring access to affordable, high
quality care more challenging (fig 1). Climate change threatens
UHC through five key pathways.
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Changes in disease burdens (type and
distribution)
The effects of climate change will interact with other forces that
affect health (box 1). Non-communicable diseases accounted
for 71% of global deaths in 2016, and three of the top causes
(cardiovascular disease, chronic respiratory disease, and
diabetes) are exacerbated by climate change, as is mental
health.5 9-11 Climate change is also increasing the frequency and
geographic spread of infectious diseases.

Box 1: Effects of climate change on disease burden
Non-communicable diseases

A temperature rise of 1°C is linked to a 3.4% rise in cardiovascular
mortality, a 3.6% rise in respiratory mortality, and a 1.4% rise in
cerebrovascular mortality13

High temperatures are linked to a 6% increase in hospital admissions for
coronary artery disease14; cardiovascular events are also associated with
exposure to air pollution—such as byproducts from the burning of fossil
fuels (for example, fine particulate matter (PM2.5)) and ozone—which is
amplified by temperature changes15

Higher temperatures, increased intensity of wildfires, more severe and
longer pollen seasons, and ground level air pollution like ozone and PM2.5
increase the burden of respiratory disease6 15

Early data found that diabetes incidence increases by 0.314 per 1000
people for every 1°C rise in temperature,9 although more research is
needed
Extreme weather, forced displacement, and violence can precipitate
mental health concerns; extreme heat can exacerbate existing conditions11

Chronic kidney disease of unknown origin has been linked to increasing
heat stress in many regions, especially in agricultural communities16

Infectious diseases
Vectorial capacity for the transmission of malaria has increased by over
20% in higher elevations in Africa since 1950.3 WHO predicts major future
rises in mortality due to climate change related increases in malaria in
central and eastern regions of sub-Saharan Africa4

Since the 1950s, vectorial capacity for the transmission of dengue has
increased by 7.8-9.6%3

Warmer ambient temperatures have been associated with foodborne
illnesses, like salmonella17

A 1°C rise in temperature may lead to a 0.8-2.1% increase in hand, foot,
and mouth disease18

Occupational injuries
At higher temperatures, risk of work related injuries and illnesses increases
among both indoor and outdoor workers19

Outdoor workers in particular face increased risk of heat related illness
as heatwaves become more frequent and last longer20

These disease burdens related to climate change pose added
obstacles to UHC by increasing overall use and costs of
healthcare.12 As UHC programmes seek to define the essential
services that they will cover and to build financial models for
their costs, these growing and novel burdens will make
appropriate coverage more challenging. In addition, tools used
by policy makers for prioritisation in coverage decisions will
need to be updated to reflect shifts in disease burdens from
climate change.

Population displacement and migration
The number of displaced people is predicted to be 143 million
by 2050 in just three regions (Latin America, sub-Saharan
Africa, and South Asia), in part because of climate change.21

Displacement might be driven by property loss, resource
shortages, and conflicts. These consequences of climate change
occur on the backdrop of broader political and societal issues,
such as immigration policies and conflict, showing the
complexities of the problem.22

Ensuring that a largely stationary population can access a broad
set of high quality services is hard enough; delivering UHC to

a migratory population is substantially more challenging. Chad,
for example, is experiencing increased migration secondary to
drought with concerns for strain on public health services and
health complications.23 Displaced populations have distinct
health related needs, as they may have different rates of
conditions, face mental health problems, and bring novel
diseases. The influx of people alone might pose a challenge to
local healthcare systems—particularly in locations with no or
low coverage—as they struggle to manage the increased patient
volume and provide culturally sensitive care.

Rising poverty
The World Bank estimates that climate change will push 100
million more people into poverty by 2030 due to factors like
property loss, increased health burdens, and decreased crop
yields.24 Poorer populations are particularly susceptible to the
threats posed by climate change, creating a cycle in which
climate change exacerbates existing social and political issues
by both creating poverty and trapping people within it.
Worsening poverty will contribute to higher burdens of disease,
placing more stress on healthcare systems, and will put greater
strains on government budgets for countries seeking to provide
affordable, accessible care.

Disruption of healthcare infrastructure and
care delivery
Extreme weather events related to climate change, like more
intense hurricanes and floods, can cause structural damage or
power outages at healthcare facilities (box 2). Even undamaged
facilities can be affected by supply chain disruptions—due to
factory disruption, increased demand, or transportation
disruptions—and subsequent resource shortages.

Box 2: Effects of climate change on healthcare systems
Low health risk country: hurricane Maria in the United States
Hurricane Maria struck the US in 2017, causing major damage to Puerto Rico.
Devastating rainfall and landslides, both attributed to climate change, battered
the island.25 Combined with ineffective governance and disaster relief from
the US government, the storm took a major toll on the island. The initial death
count was 64, but subsequent household survey estimates place the loss of
life at nearly 5700.26 The average household went 84 days without electricity,
68 days without water, and 41 days without cellular phone coverage.26

Nearly a third of households reported a disruption to health services, including
14% who were unable to access medications, 10% who were unable to use
medical device equipment that required power, 9% who reported closed
medical facilities, and 6% who found a lack of doctors. Nearly 9% of the most
remote households could not reach emergency medical services by phone.26

Healthcare disruption was not limited to Puerto Rico. Approximately 44% of
US intravenous fluid was produced on this island, and damage to the factory
led to shortages that lasted months at hospitals throughout the US and other
countries.27 The cascading effects of this one storm show how vulnerable
supply chains are and the importance of fortifying climate resilience in
healthcare systems.

High health risk country: Bangladesh and flooding of the
Brahmaputra River
Bangladesh is a low lying, densely populated country with enormous
vulnerability to rising sea levels and climate driven extreme weather, including
flooding, cyclones, and drought.28 In 2017, climate change (along with other
factors, such as deforestation and higher population density) contributed to
the flooding of the Brahmaputra River, which destroyed nearly 500 community
health clinics. This is catastrophic in a country with approximately five medical
doctors and eight hospital beds per 10 000 people.29 The destruction of already
limited healthcare infrastructure had a drastic effect on access to care.
Solutions are difficult, as the climate driven weather is constantly creating and
destroying floating islands, which makes establishing permanent clinics or
hospitals impossible. Forced to develop innovative solutions, some
communities have launched “floating hospitals.”28 These consist of boats that
bring basic medical services to people who live in the riverine islands. A boat
can see about 60 000 patients a year over hundreds of miles. Countries already
at extreme risk, like Bangladesh, represent early examples of the enormous
climate change related healthcare challenges we face and the need for creative
solutions.
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Infrastructure damage limits a facility’s ability to deliver
essential, high quality services. People might be unable to access
care due to transportation difficulties, caused by road damage
or the unavailability of emergency medical services. Systems
might face barriers to maintaining public health and preventive
strategies, such as the surveillance of emerging threats. These
many obstacles are likely to place additional cost burdens on
health systems, which will trickle down to the individual or
insurance provider, further exacerbating affordability concerns.

Health workforce disruptions and impairments
There is already a shortage and maldistribution of well trained
healthcare workers around the world.30 This is likely to be
exacerbated by climate change, as the workforce is also affected
by the forces driving migration. Quality of care is poor in many
settings, with high rates of misdiagnosis and inappropriate
treatments, which is probably due to inadequate training.31 As
outlined in box 3, the workforce might be further impaired
through cognitive effects of climate change and knowledge
deficits, causing substantial problems in areas that already lack
high quality training.

Box 3: Effects of climate change on the health workforce
Climate sensitive health and travel concerns
Healthcare workers might provide lower quality of care if they have impaired
cognitive function due to climate change (extreme heat,32 nutritional
deficiencies, and infectious diseases). Heat is of particular concern where air
conditioning is permanently or frequently unavailable or water for cooling is
scarce. Healthcare workers might also have difficulty reporting to work during
extreme weather situations, such as when flooding disrupts roadways.

Climate change and health knowledge deficits
Climate change alters existing disease burdens through various routes.
Although a growing proportion of the healthcare workforce recognises that
climate change negatively affects health, there are gaps in understanding
around the details.33 34 Only 19% of disease control workers in China
understood that poor people were at greater risk of climate change related
health problems. In addition, only one-third had a good understanding of how
climate change affects the transmission of infectious diseases.34

The healthcare workforce is one of the most important factors
in UHC—both the availability of providers and the quality of
care they provide. Shortages caused by geographic redistribution
of providers might hinder access to care, whereas inadequate
training might lead to misdiagnosis, ineffective disease
surveillance, and, ultimately, harm to patients.

Vulnerable countries
The countries that are most vulnerable to climate change35 are
often those that face the greatest barriers to achieving UHC (fig
2). This is not surprising—both are related to the country’s
economic strength and availability of resources. Because of the
unique challenges they face, these regions have enormous
opportunity to take a more integrated approach to their agendas.
This would not be easy; given the financial restraints many of
these countries already face related to healthcare, they might
see tackling climate change as impossible. Implementing and
optimising UHC, however, is a key strategy to minimise the
health burdens of climate change and will probably be
financially beneficial in the long run. Some countries might
benefit more than others, but all can make immense gains from
taking an integrated systems approach.

Integrated solutions
Countries have already taken important steps towards tackling
climate change through the Paris Agreement, which was called
“the strongest health agreement of this century” by WHO and

outlines the benefits of climate mitigation for health and
development.6 Global leaders can and must incorporate climate
related threats into their considerations related to UHC (box 4).

Box 4: Sample solutions that tackle both the universal health
coverage (SDG 3.8) and climate action (SDG 13)
Improved understanding and integrated agendas

Understand how individuals use healthcare for climate sensitive conditions
and determine how different UHC models will affect this
Gather experts across sectors (as in the One Health approach) to develop
an agenda for tackling these issues together
Develop joint metrics tracking both SDGs (3 and 13)

Novel financial frameworks
Use carbon pricing that includes climate driven health and healthcare
system costs
Finance UHC from the elimination of fossil fuel subsidies37 and carbon
pricing

Climate change mitigation
Frame transition to renewable energy around the anticipated health and
health equity benefits
Ensure that transition to renewable energy is urgent and extensive in
healthcare facilities, fuelled by advocacy from healthcare professionals
and political leaders
Broad divestment from fossil fuel companies to numerous sectors,
especially healthcare

Adaptation to climate change
Data driven approach to identifying those most vulnerable to heat exposure
in a city, how they access care, and how the public health infrastructure
can best protect them through adaptation interventions
Translate data into effective surveillance systems and efficient sharing of
emerging health concerns across borders
Train medical professionals in skills that transcend current specialty
boundaries, such as disaster preparedness training for hospitalists, and
knowledge of emerging climate sensitive threats, such as new geographic
distributions of infectious diseases

Health system resilience
Map out climate hazards, such as flooding and other extreme weather
implications, for local regions using different future climate models (eg,
moderate to severe)
Redesign facilities (eg, protection from flooding), relocate generators (eg,
roof placement), and engage with the local health community (eg,
coordination between local hospitals)
Create incentives for strategic geographic placement of the health
workforce and use health technologies like predictive staffing models and
telemedicine

Improved understanding and integrated
agendas
New research to facilitate data driven solutions would be helpful,
but we already have sufficient understanding to integrate the
UHC and climate action agendas. These two communities need
open dialogue with each other—with cross sectorial
representation—and to push jointly for bold and innovative
solutions.

Novel financial frameworks
Financial limitations are often seen as a major barrier to climate
action, but this field actually provides a major opportunity for
economic benefit. We need forward thinking financial solutions
to stimulate action in conjunction with political will. By 2030,
climate action is estimated to create $23 trillion (£19 trillion;
€21 trillion) in investment opportunity in just 21 emerging
market economies21—and this may translate to healthcare. We
also need to include health and healthcare climate burdens in
discussions around the economics of climate action. As of
February 2019, 46 national and 28 subnational jurisdictions
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have implemented or planned carbon pricing, with novel
opportunities to integrate with UHC (box 4).21

Climate change mitigation
A rapid transition to renewable energy, which is both feasible
and cost effective, would have direct health benefits now and
would minimise health burdens in the future. But we need
political will to take the urgent and bold steps necessary.
Mitigation must also specifically occur in the health sector,
which contributes to a disproportionate amount of carbon
emissions.39 Health professionals can play an important role in
advocating for policies that will incentivise this transition.

Adaptation to climate change
UHC is itself a fundamental adaptation intervention as it
mitigates the negative health burdens of climate change.
Meanwhile, we need investment in research to understand the
health risks of climate change in local populations. There then
needs to be political and fiscal support to translate this research
into interventions and infrastructure that protect the most
vulnerable. Another essential component of achieving UHC is
the development of a dynamic health workforce that can respond
to the changing needs of a region. Healthcare workers will be
on the front lines of disaster response and disease surveillance
efforts, so appropriate education on local climate health is
critical to improve their adaptive capacity.

Health system climate resiliency
As climate change exacerbates existing threats and exposes new
vulnerabilities, health systems must introduce forward thinking,
data driven resiliency measures that are based on the
unprecedented challenges of the future. This mandates global
assessments of climate hazards and health system vulnerabilities,
which can then be tailored to unique local environments. The
results of these assessments can then be implemented into
strategic capital investment priorities and appropriate health
workforce management. Meanwhile, creative workforce models
and integration of technology will further bolster health system
capacities.

Conclusions
We are at an important point in time where action—or
inaction—on the intersecting issues of climate change and UHC
will drive the health of nations for decades to come. Estimates
show that we have about a decade to decrease greenhouse gas
emissions to avoid the most catastrophic health outcomes.40

Thus, the opportunities to transform health are enormous, and
the time to act is now. As global decision makers aim to improve
the health and quality of life for all people, they must not
overlook the effects that climate change will have on disease
burden and healthcare infrastructure. Only through bold,
innovative, and cross disciplinary action can we tackle these
unprecedented complex challenges and ensure a healthier world
for future generations.
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Figures

Fig 1 How climate change threatens the achievement of universal health coverage
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Fig 2 A: Global map of climate change vulnerability. This map uses climate change vulnerability data from the Notre Dame
Global Adaptation Initiative (ND-GAIN) Country Index,35 which is based on indicators of adaptive capacity, sensitivity,
and exposure and includes health, food, ecosystems, habitat, water, and infrastructure. Countries are categorised
by quintile. B: Global map of universal health coverage. This map uses the universal health coverage index of essential
service coverage data from the World Health Organization,36 which is based on indicators for reproductive,
maternal/newborn/child health, infectious diseases, non-communicable diseases, service capacity, and access.
Countries are categorised by quintile.
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