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Abstract

Climate change exacerbates environmental health risks for children, who are particularly vulnerable due
to their developing physiology and higher exposure rates. This review synthesizes current evidence on
how air pollution, endocrine disruptors, and climate-related factors impact pediatric respiratory,
neurodevelopmental, and nutritional outcomes. Drawing from epidemiological studies and global health
data, it highlights increased risks of preterm birth, respiratory illnesses, cognitive impairments, and
malnutrition linked to these exposures. Advocacy strategies, including policy interventions and
community education, are discussed to mitigate these effects. The analysis underscores the need for
targeted protections in low- and middle-income countries, where burdens are highest.
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Introduction

Climate change represents one of the most pressing threats to global health, with children bearing a
disproportionate burden due to their unique vulnerabilities. Driven by human activities such as fossil fuel
combustion and deforestation, it manifests through rising temperatures, altered precipitation patterns, and
increased frequency of extreme weather events. These changes amplify environmental hazards like air
pollution and exposure to endocrine disruptors, directly affecting pediatric health.

Children are more susceptible because they breathe more air relative to body weight, have higher
metabolic rates, and depend on caregivers for protection. For instance, vigorous outdoor play increases
their ventilation rate up to 17-fold, heightening exposure to pollutants. Globally, 93% of children under
15 experience particulate matter (PM2.5) levels exceeding World Health Organization guidelines,
contributing to 600,000 deaths annually among those under 15 from air pollution-related causes.

This review examines the impacts on respiratory, neurodevelopmental, and nutritional outcomes,
supported by epidemiological data, and proposes advocacy strategies for mitigation. It aims to inform
pediatricians, policymakers, and researchers on evidence-based interventions to safeguard child health
amid escalating climate challenges.

Impacts on Pediatric Respiratory Health
Climate change intensifies respiratory risks through elevated air pollution and extreme weather events.
Air pollution, including PM2.5 and ozone, is linked to reduced lung function and increased asthma
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prevalence in children. Exposure during pregnancy and early childhood correlates with subclinical deficits
in developmental test scores and heightened risks of respiratory disorders.

Extreme weather, such as wildfires and floods, exacerbates these issues by causing smoke inhalation and
contaminating water supplies, leading to acute respiratory problems. For example, wildfires displace
families and disrupt access to medications, while floods increase waterborne diseases that
disproportionately affect children's lungs. Studies show that children in high-pollution areas playing
outdoor sports are up to 30% more likely to develop asthma.

Heatwaves, more frequent due to climate change, worsen respiratory conditions by increasing ground-
level ozone formation. In regions like sub-Saharan Africa and South Asia, warmer temperatures elevate
bacterial diarrhea incidence, indirectly straining respiratory health through malnutrition. Overall, these
factors contribute to a projected rise in pediatric respiratory morbidity, emphasizing the need for early
interventions.

Neurodevelopmental Effects

Environmental pollutants and climate stressors disrupt neurodevelopment, leading to cognitive
impairments and behavioral disorders. Air pollution exposure during pregnancy and childhood is
associated with changes in brain structures, deficits in cognitive test scores, and increased risks of autism
spectrum disorders and attention-deficit/hyperactivity disorder.

Endocrine disruptors, such as phthalates and polybrominated diphenyl ethers (PBDEs), interfere with
thyroid hormone function and neurodevelopment. These compounds, present in air as volatile or semi-
volatile particles, cross the placenta, causing long-term hormonal disruptions. A study in Belgium linked
third-trimester PM2.5 exposure to altered fetal thyroid hormones and reduced birth weight.
Climate-related anxieties from disasters also contribute to mental health challenges, including anxiety and
depressive disorders. Post-disaster trauma in children can result in long-term emotional effects,
compounded by displacement and food insecurity. Epidemiological evidence indicates that prenatal and
postnatal exposure to indoor air pollution heightens risks of neurodevelopmental disorders. These findings
highlight the interplay between environmental exposures and neurological outcomes, with vulnerable
populations in low-income settings facing amplified risks.

Nutritional Outcomes and Food Insecurity

Climate change undermines pediatric nutrition through disrupted food systems, water scarcity, and
increased disease burdens. Altered rainfall patterns and droughts lead to food shortages, elevating
malnutrition risks, particularly in children under five.

Water scarcity concentrates contaminants, increasing diarrheal diseases—a leading cause of child
morbidity. Warmer temperatures foster pathogen proliferation, with studies showing elevated bacterial
diarrhea in warmer climates. Malnutrition from repeated diarrhea exacerbates nutrient loss, creating a
vicious cycle.

Extreme events like floods and hurricanes destroy crops and infrastructure, causing immediate food
insecurity. Globally, over 500 million children live in high-flood-risk areas, and 160 million in extreme
drought zones, heightening vulnerability. Endocrine disruptors in polluted air further compound
nutritional issues by disrupting metabolic processes, potentially leading to obesity or growth stunting.
These nutritional deficits have cascading effects, impairing immune function and development, and
underscore the need for resilient agricultural strategies.
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Epidemiological Data and Global Trends

Epidemiological studies provide robust evidence of climate change's pediatric impacts. A systematic
review identified strong associations, with a 60% average increased risk of preterm birth from climate-
related exposures. In low- and middle-income countries (LMICs), two-thirds of global chemical and
pesticide manufacturing heightens risks, worsening inequalities.

Global data from the World Health Organization indicate that climate change could exacerbate infectious
diseases, with vector pattern changes increasing malaria and dengue in children. Longitudinal studies show
air pollution's role in developmental disorders, with mounting evidence from regions like Europe and Asia.
Projections suggest worsening burdens without intervention, including higher mental health issues from
climate anxieties. Disparities are evident: children in urban slums and rural areas face greater water access
challenges, linking to higher malnutrition rates. These trends call for enhanced surveillance and data
collection in underrepresented regions.

Advocacy Strategies and Mitigation Approaches

Effective advocacy is crucial for addressing these challenges. Pediatricians can lead by integrating child-
centered resources into adaptation plans, such as using air quality indices and heat warnings tailored for
children. Collaborating with parents, teachers, and local authorities ensures protective measures, like
emergency preparedness focusing on pediatric needs.

Policy recommendations include reducing carbon emissions through mitigation strategies, which yield
immediate child health benefits. Adaptation efforts, such as early warning systems and post-disaster
counseling, are essential. International frameworks, like WHO priorities, emphasize equity in LMICs.
Cost-effective actions involve community education on balanced tech use to reduce indoor pollution and
advocating for cleaner energy. Research gaps, including gender and socioeconomic modifiers, must be
addressed to refine strategies. By prioritizing children in climate planning, stakeholders can foster
healthier futures.

Conclusion

Climate change profoundly impacts child health through environmental hazards, with significant effects
on respiratory, neurodevelopmental, and nutritional domains. Synthesizing epidemiological evidence
reveals urgent needs for targeted interventions, particularly in vulnerable populations. Advocacy and
policy actions offer pathways to mitigation, ensuring equitable protections. As global temperatures rise,
prioritizing pediatric health in climate strategies is imperative for sustainable well-being
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