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Improving planetary health is integral to improving children’s
health—a call to action
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IMPACT:

● This article summarizes the adverse effects of climate and environmental change on children’s health.
● We call for policy change, education, and advocacy to halt further deterioration of planetary health and for specific measures to

prevent the negative effects of climate and environmental change on children’s health.
● We offer an agenda for research, policy change, and healthcare practices to improve the resilience of pediatric populations in

the face of climate change.
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Since the beginning of the industrial age, humans have accelerated
the release of greenhouse gases such as carbon dioxide, methane,
nitrous oxides, and fluorinated gases through the increased
burning of fossil fuels. Between 1900 and 2000, fossil fuel usage
increased 16 fold; between 2000 and 2019, it further increased 1.5
fold.1 In 2020, the annual rate of increase of CO2 emissions was
about 100 times faster than previous natural increases, which
occurred at the end of the last ice age.2 The Intergovernmental
Panel On Climate Change concluded that anthropogenic (caused
by human activity) greenhouse gas emissions were responsible for
approximately 1.1 °C of warming since 1850–1900.3 By 2100, global
temperature increases between 1.4 and 4.4 °C above preindustrial
temperatures are predicted under the best and worst greenhouse
gas emission scenarios, respectively.3

With increasing global temperatures, the severity and frequency
of wildfires, flooding, sea level rise, heatwaves and hurricanes have
increased and are expected to worsen further. In Australia,
between 1950 and 2016, heatwaves became more intense with
increases in peak temperature, and more frequent and longer
events.4 Glaciers have been melting at a rapid pace and it is
estimated that glacier mass loss was at least 10 times more likely
to have occurred in 2018 due to anthropogenic influence than
without.5 In the United States, two million hectares of forest and
other ecosystems burnt annually between 1992 and 2001;
between 2002 and 2011, this increased to three million hectares.6

Using the Berkeley Earth temperature dataset and key heatwave
metrics, measures of cumulative heat show significant increases
almost everywhere since the 1950s, mainly driven by heatwave
days.7 Record temperatures in 2020 resulted in 626 million more
person-days affecting children younger than 1 year, compared
with the annual average for the 1986–2005 baseline.8

While fossil fuels are major contributors to climate change,
other human activities such as deforestation, urbanization, and
the release of chemicals and effluents from mining, agriculture,
and manufacturing are also having significant effects on the
environment. Forests are natural carbon sinks, and their destruc-
tion reduces the earth’s ability to absorb the excess carbon
generated. Oceans also act as carbon sinks, absorbing excess CO2.
The ocean’s average pH has decreased by 0.1 units, which
represents a 30% increase in acidity since preindustrial times.9 The
increased acidity is particularly detrimental to marine invertebrate
species such as coral, sea urchins and other species requiring
carbonate to build their shells. Ocean acidification and loss of
these organisms threaten to disrupt marine ecosystems.

CLIMATE CHANGE AND HUMAN HEALTH
Human health is adversely affected by climate change. Exposure
to heatwaves can cause cerebral edema, exercise-induced muscle
cramps, rash, rhabdomyolysis, syncope, and life-threatening
stroke. In Hyderabad, India, a city of around 10 million, analysis
of data between 2006 and 2015 found that the mean number of
deaths per day was 16% (14.6 mean deaths per day) higher when
the maximum daily temperature was >40 °C compared to
<35 °C.10 Wildfires increase levels of fine particulate matter
(2.5 μm and smaller) and other toxic chemicals from structures
that burn.11 These fine particles are small enough to enter the
lungs and bloodstream, increasing risk of respiratory and
cardiovascular diseases. Epidemiological studies show that
increased exposure to fine particulate matter increases risks of
chronic and acute adverse health outcomes.12 Climate change has
altered the geographical distribution of pollen and increased
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pollen season duration and allergenicity, increasing allergic
disorders.13 Thunderstorms increase allergenicity of pollen leading
to the phenomenon of thunderstorm asthma. Thunderstorms and
lightning during the aeroallergen season cause pollen to rupture
increasing concentrations of smaller respirable allergenic particles
that cause acute asthma exacerbations.14 Drought adversely
affects human health as food and water shortages increase risk
of malnutrition and dehydration. Increases in the geographic
range of infectious vectors from tropical to subtropical and
temperate climates alter the risk of vector-borne diseases such as
Zika and Dengue.15 These environmental changes will exacerbate
political and social instability, climate migration, and disputes over
scarce resources increasing health risks and access to healthcare.16

Climate change is a “threat multiplier” that forces vulnerable
populations who have the least resources to adapt or risk
displacement. The most displaced populations are likely to end
up in cities, contributing to rapid urbanization and expansion into
informal settlements, bereft of governmental services.17

ENVIRONMENTAL POLLUTANTS AND HUMAN HEALTH
Increased levels of anthropogenic pollutants are also having
adverse effects on human health. We are increasingly exposed to
expanding array of toxic pollutants. In 2020, 230 million tons of
chemicals produced in the European Union were classified as
hazardous to health.18 Many of these are novel chemicals that the
human body has never encountered before. These chemicals now
contaminate the air we breathe, the water we drink, and the soil
that feeds the plants that produce the foods we eat. The World
Health Organization estimates that over 93% of the world’s
children under the age of 15 breathe air so polluted that it puts
their health and development at serious risk.19 Microplastics and

nanoplastics, defined as those <5mm and <0.1 µm, respectively,
are of major environmental concern because of their ubiquitous
presence. As of 2015, estimates indicate that about 6300 million
metric tons of plastic waste were generated, the majority of which
end up polluting the environment. Nanoplastics enter tissues due
to their small size; they have been detected in human lung,
placenta, and blood tissue and are potentially harmful to human
health.20 Furthermore, plastics persist in the environment because
they are resistant to environmental degradation, leading to
accumulation over time. Also, many of the additives used to
manufacture plastics for improving strength and functionality are
toxic and these eventually leech into the environment as well.

INCREASED VULNERABILITY OF CHILDREN TO THE EFFECTS OF
CLIMATE CHANGE AND ENVIRONMENTAL POLLUTANTS
Infants and children are particularly vulnerable to the effects of
pollution and climate change, due to their increased metabolic rate,
rapid rate of growth and development, undeveloped detoxification
mechanisms, immature immune system, and increased exposure to
toxins due to time spent outdoors. Children from socio-economically
disadvantaged backgrounds are at greater risk because they are less
likely to have access to clean water and nutritious food, and more
likely to live under unhygienic conditions. The urban poor are
also likely to live near highly polluted industrial areas or near high-
traffic areas. Figure 1 depicts the effects of climate change and
environmental pollutants on maternal and child health outcomes.
Poor health during infancy and childhood has long-lasting adverse
consequences that affect aspects of their future, and can result in a
lifetime of lost opportunities.21

The 2021 UNICEF “Children’s Climate Risk Index” estimates that
globally, 9 in 10 children are exposed to air pollution at levels that
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Fig. 1 Effects of climate change events and environmental pollutants on maternal and infant health. Anthropogenic climate change has
increased frequency and severity of severe storms, flooding, wildfires, and extreme heat. It has also increased air pollution and political and
social instability. These factors adversely affect maternal and child health.
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exceeds 10 μg/m3; 1 in 3 are exposed to heatwaves, water scarcity,
and lead poisoning; 1 in 4 are exposed to vector-borne diseases; 1
in 6 are affected by cyclones; 1 in 7 are exposed to riverine
flooding; and 1 in 10 are exposed to coastal flooding.22 The
majority (88%) of the global burden of climate-sensitive health
outcomes occurs in children under 5 years of age.23 The risk to the
child starts during fetal development; maternal exposure to fine
particulate air pollution or high environmental temperature
increases the risk of preterm birth and low birth weight.24,25 Air
pollutant exposure at levels commonly experienced in European
populations is associated with placental gene methylation and
increased risk of preeclampsia.26

FUTURE CLIMATE PROJECTIONS AND THE NEED FOR GLOBAL
EFFORTS TO COMBAT CLIMATE CHANGE AND
ENVIRONMENTAL DEGRADATION
The 2015 Paris Agreement under the United Nations Framework
Convention on Climate Change was a major milestone, with
countries agreeing to pursue actions to limit global temperature
increase to well below 2.0 °C above preindustrial temperatures,
and to aim to limit the increase to 1.5 °C in 2100. However, 7 years
later, many challenges to meeting these goals remain. Current
promises and actions by countries to limit climate change are
insufficient to meet the goals of the Paris Agreement.27

There is an urgent need to act at all levels from international
communities to industry to professional organizations to indivi-
duals. The pediatrics-based healthcare system is trying to respond
to climate change28 by certain adaptation techniques and
caregivers are trying to respond to casualties in climate change
events. However, the healthcare industry needs to identify the
industry’s major sources of greenhouse gas emissions and
pollutants. We need a call to action for healthcare providers to
reevaluate processes and systems to deliver the best possible
health outcomes while doing no harm to the planet. Increased
research, education, policy, and advocacy are needed.
In an effort to educate and focus on research needs in climate

change and children’s health, Pediatric Research is publishing a
series of articles on climate change and environmental pollutants
selected by the editors and authors of this scoping paper. Future
directions for research, policy, and healthcare practices to improve
the resilience of the pediatric population in the face of climate
change are listed in Box 1.
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Box 1. Future directions for research, policy, and healthcare practices
to improve the resilience of pediatric populations in the face of
climate change

● Research on efficient and low-cost interventions to mitigate the health
effects of climate change in pediatric populations.

● Monitoring and standardizing outcome measures of the impacts of
climate change and effects of mitigation and adaptation measures on
children’s health.

● Research on the effects of climate change on noncommunicable and
chronic diseases in children.

● Research on the effects of climate change on infectious diseases in
children.

● Research on the effects of climate change-associated displacement and
migration on children.

● Research on the effects of climate change on children’s mental health.
● Research on the effect of inequities, discrimination, red-lining, and

colonialism on children in vulnerable or indigenous communities.
● Rapid translation of research findings into policies to protect children’s

health across the world.
● Implementation of justice, equity, diversity, and inclusion in climate

change policies.
● Education and training of healthcare workers to prepare for climate

change-associated healthcare needs in pediatric populations.
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