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CLIMATE CHANGE IS AN IMPORTANT DETERMINANT OF HEALTH ACROSS
THE LIFE COURSE

limate change is transforming all aspects of life on earth, including human life. This issue of the jour-

nal includes three articles summarising the available reviews on the impact of climate change on ma-

ternal and newborn health, child and adolescent health, and older people, which together take a life
course approach to optimal development and healthy ageing [1-3]. Reflecting evidence reviews, these articles
explain that climate change has diverse and detrimental impacts on health and well-being across all life stages,
from infancy to older age.

Climate change directly impacts health, such as the effects of extreme or sustained heat on susceptible sub-
populations, including pregnant women, newborns, infants, children, vulnerable adults and older persons. It
can also indirectly negatively affect health through multiple pathways by negatively affecting the underlying
determinants of health. Examples include reduced crop outputs leading to food shortages, reduced nutritional
intake, and decreased vitality (e.g. strength and metabolic balance). Climate change can increase the geographic
range of disease vectors, such as mosquito species found at higher altitudes, leading to an increased incidence
of malaria, West Nile fever, and Zika, among others, in new locations [4]. An increasing number of climate-
induced disasters are experienced worldwide, including in small island states [5].

These and other direct and indirect effects are cumulative and occur across the life course. The effects of cli-
mate change can either be exacerbated by existing inequalities and the interaction with other crises or be miti-
gated through good governance, which draws on collective intelligence for the common good, evidence-based
policies, the engagement of people, and the involvement of all sectors [6,7].
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Good governance and health in all policies draw on the fundamental principle that all people have the right
to health as part of human rights [8]. Moreover, all governments have committed themselves to achieving the
Sustainable Development Goals [9], and most have signed the Paris Agreement [10]. These international policy
instruments broadly underline that a) everyone’s basic needs, such as food, shelter and health services, must
be met without discrimination, b) climate change and health are inextricably linked, and impacts are not con-
fined to national borders, and ¢) importantly, policy choices can make a difference to anticipate, mitigate and
adapt to climate change, if implemented at national, regional and global levels. Furthermore, evidence indi-
cates that policies and actions will also need to address the social, economic, commercial and political deter-
minants of climate change [11,12].

Pathways describing climate change’s negative impact on the health of people at each
life stage and across the life course
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The articles in this special issue identify climate hazards and their differential impacts on health for three dis-
tinct life stages, discuss exposure pathways, and consider vulnerabilities at individual and population levels
that put people at a higher risk. A framework for action must recognise the following key findings. A person’s
context, genetic inheritance and social position will shape an individual’s vulnerability and resilience to climate
change impacts. The accumulation of these risks identifies the most vulnerable life stages, including pregnant
and postpartum women, children and adolescents, and older people, particularly those living in settings that
do not provide protection from the vagaries of the changing climate.

Each life stage has common hazards such as extreme temperatures, wildfires, droughts, floods, storms and sea
level rise; climate-sensitive infections; and poor air quality. Exposure pathways include food and water inse-
curity, displacement and migration, health and social systems impacts, and other critical services.

Measurable impacts are noted on all domains of health (e.g. physical, cognitive, psychological, sensory, vital-
ity) across the life course. For example, psychological impacts include increased anxiety, depression, posttrau-
matic stress disorder and an increase in associated substance abuse disorders; air pollution can lead to reduced
cognitive capacity, whether preventing optimal development for children or accelerating declines among older
persons. Moreover, negative effects of climate change that occur during one stage of life impact subsequent
life stages (Box 1).

Box 1. Climate change impacts during pregnancy and infancy with lifelong consequences.

Exposure during pregnancy to air pollution generated by burning fossil fuel, and extreme heat, is associated with hy-
pertensive disorders, low birth weight, preterm birth, and affects foetal brain and lung development [13]. One meta-
analysis concluded that the odds of preterm birth rose by 5% per 1°C increase in temperature and by 16% during
heatwave vs non-heatwave days; therefore, there is greater risk with greater exposure and severity [14].

Even for full-term babies, climate change can have severe consequences on organs that are not fully developed at birth
but grow rapidly in the first two years of life. Exposure to heat and air pollution can interfere with these developmental
processes. For example, the brain develops faster in the early years than at any other time in life. Poor air quality and
extreme heat can affect neurodevelopment with longer-term consequences for learning and productivity.

The lungs also grow rapidly in utero and continue developing after a child is born. During the first year of life, lung
growth is exponentially fast, and exposure to air pollution adversely affects lung development [15]. Increases in re-
spiratory infections and asthma linked to climate change, including fatalities, have been well documented [16]. Im-
paired development of organs and systems may have subtle or profound impacts on the child’s health and future life
course, depending on the severity.

Some hazards and exposure pathways are more marked or relevant for specific life stages due to critical or sen-
sitive periods of each life stage (reflecting both biological and social aspects), combined with the specific geo-
graphic context, including the natural and built environment. For these reasons, studies are needed in diverse
communities to assess actual impacts and exposure pathways (Figure 1).

Climate change also has significant effects on the mental health of women, children and adolescents, as it is
associated with anxiety, depression, posttraumatic stress disorder and substance abuse disorders [17]. For ex-
ample, maternal stress during natural disasters affects child development. Experiencing a natural disaster in
early childhood has been linked to anxiety disorders in adulthood [18]. The climate crisis results in new dis-
orders such as eco-anxiety and solastalgia. Older people also experience adverse brain effects from the chang-
ing climate; these include reduced cognitive function linked to air pollution, and increases in depression and
posttraumatic stress disorder [19].
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Figure 1. The impacts of climate change across the life stages. Vulnerability factors include: Biological factors and health status, sociopoliti-
cal factors, geographical factors, socio-economic factors, and intersecting inequalities.
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Further, 25 years ago, adverse childhood experiences were documented to have significant negative effects on
adult physical and mental health, and a huge literature has accumulated in the past two decades confirming
that they are linked to lifelong health effects [20,21]. Previously, few in the public health sphere considered
exposures to climate change or contaminated natural environments as ‘adverse childhood experiences’. When
the environment was mentioned, it referred to then-known adverse childhood experiences: exposures in the
home to abuse and household dysfunction. The degradation of the natural environment (including climate
change and toxic contamination) was largely invisible. Recently, however, the foundational importance of the
natural environment has come into focus. The term ‘slow violence’ was coined by Rob Nixon to describe vio-
lence that ‘occurs gradually out of sight, with delayed effects, dispersed across time, typically not seen as vio-
lence’ [22]. Climate change is a superb example of slow violence, and the articles in this issue [1-3] suggest that
experiencing the climate crisis constitutes an adverse effect, whether experienced in childhood or later in life.
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Urgent and comprehensive action is needed to address the root causes of health and
other social inequities

Although there is increased awareness of climate change, action to safeguard the lives of those at most risk and
vulnerable and improve the lives of all people is slow, if not imperceptible and fraught with injustices. On the
one hand, the world is experiencing the boiling frog syndrome — if a frog is put suddenly into boiling water,
it will leap out, but if the frog is put in tepid water that is then brought to a boil slowly, the frog will not per-
ceive the danger and will be cooked to death. This is slow, yet violent.

On the other hand, limited options exist to combat this violence, particularly by those who are hardest hit, as
evidenced by the situation of people in small island states and in other low-income countries who have con-
tributed to less than 1% of the greenhouse gas emissions that caused the climate crisis [23]. Moreover, people
living in poor conditions around the world have the least adaptive capacity to the impact of climate change
on their health. For example, wealthy people usually have access to air conditioning and those living in pov-
erty may not have a fan for cooling and often live in poorly designed houses that retain heat and expose them
to air pollution or vector-borne disease. All people have the right to a healthy environment [24], and climate-
resilient housing is a human right. There is an urgent need to build climate resilience, including enhancing
preparedness for climate-related emergencies that can benefit all people, and to develop effective adaptation
strategies for people at risk, with special attention to those living in poverty.

For climate action to be successful, meaningful engagement of people from across the social gradient and in
all countries is imperative. Human ignorance about the importance of planetary health and the necessity for
human activity to remain within ecological boundaries has caused this existential threat. According to the In-
tergovernmental Panel on Climate Change, because of the ongoing burning of fossil fuels, the world is not on
track to keep global heating to under 1.5°C by 2030 [25,26].

The health inequities caused by climate change are shaped by upstream forces, including economics (greed),
social policies (e.g. colourism, gender inequality) and political struggles. To address the sources of the climate
crisis there is an immediate need for all countries to stop burning fossil fuels and adopt renewable sources of
energy. Fiscal and economic policies, such as removing subsidies for fossil fuels, can incentivise a change in
the behaviours of corporations and people. However, mitigation interventions, defined as actions and strate-
gies aimed at reducing greenhouse emissions into the atmosphere, are insufficient and too slow. At the same
time, the adverse impacts of burning fossil fuels must be addressed.

Emerging strategies to anticipate, mitigate, and adapt, including improving equity

Three articles in this issue lead to a call for mitigation and adaptation interventions to protect health at each life
stage, and specifically to incorporate each life stage and the unique risks and vulnerabilities of people into lo-
cal and national climate change assessments, climate adaptation response plans and national policies [27-29].

From the health perspective, there are opportunities for health co-benefits from major mitigation strategies.
There are many examples of positive strategies that benefit health and reduce greenhouse gas emissions. For
instance, when we use active transport (walking or bicycling), burning calories instead of carbon, we do not
burn fossil fuels and address obesity, especially among children [30,31]. When we have access to food that
is fresh, local and lower on the food chain, (such as plant-based foods) we support local farms and the local
economy, improve nutritional quality, and lower the risk of chronic diseases.

With regard to adaptation, the health sector must engage in upgrading existing infrastructure and build-
ing workforce capacities to make health systems more climate resilient and contribute to climate and health
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literacy in communities. Further, the health sector can contribute by measuring carbon emission baselines
and monitoring them on an ongoing basis, addressing sources of intense emission that include the use of
eco-unfriendly anaesthetic gases, the use of coal-dependent electrification and the procurement of high car-
bon emitting goods.

Few adaptation measures take into account the special needs of women, infants, and children at different stages
of development, as well as older persons with declines in capacities. Although significant attention has been fo-
cused on planning for health care systems to handle the crisis, including preparing for the increased frequency
of extreme weather events, the preparation of the child care system and educational system or long-term care
for older persons has received minimal attention. Monitoring water quality, indoor air quality, and crop yields
will be essential to people-centred adaptations.

VIEWPOINTS

The Nurturing Care Framework [32] identified five components for children to survive, thrive, and transform
health and human potential — good health, adequate nutrition, security and safety, responsive caregiving, and
opportunities for early learning. Environmental health was described under the category of ‘security and safety,
but the impact of climate change was mentioned only in passing. Likewise, in well child and adolescent care,
it has received little emphasis. The definition of environment used in describing age-friendly environments
(‘all the factors in the extrinsic world that form the context of an individual’s life, including home, community
and the broader society and factors in the environment that include the built environment, people and their
relationships, attitudes and values, health and social policies, systems and services’) was silent about the natu-
ral environment [33]. Yet healthy natural environments underpin all life on earth. The built and natural envi-
ronment is key in describing age-friendly environments, as noted in the World Health Organization (WHO)
International Classification of Functioning, Disability and Health [34]. The time is right to consider a healthy
natural environment as a core component of the enablers of health across the entire life course. A healthy en-
vironment is about much more than safety and security. Like nutrition, a healthy natural environment under-
pins well-being, growth and development, healthy reproduction and healthy ageing. Each of the three papers
outline what more needs to be done to fill in evidence gaps considering the different climate hazards and out-
comes beyond mortality.

Climate action must include people of all ages

Mitigation, resilience-building and adaptation necessitate societal transformation, and such a transformation
will require reassessing our values. It is important to reflect deeply on what societal and political values we
embrace. Do we see it as our role to steward the natural environment for future generations? If so, traditional
natural resource management can be revitalised. We can invoke sustainable lifestyles and move away from
intense competition, achievement, individualism, and domination of nature. These have fuelled the climate
crisis.

The world’s youth have taken the lead in highlighting the steps that individuals, families, communities, and so-
ciety must now take. They have shown that it is possible to transform societal values and have given people of
all ages reason for hope. To succeed, we will need to include embrace co-design with people from all life stages.

Each of us has a role to play in helping transform our world, and we should not linger on the sidelines but
wholeheartedly join the efforts to mitigate and adapt to this existential crisis. Only then will this and future
generations be able to fully embrace the human right to a clean, healthy and sustainable environment.
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