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Abstract

In this narrative review, a panel of early-career clinician-scientists within the Swiss Federation of
Clinical Neuro-Societies (YouCliN-SFCNS) present an interdisciplinary overview of how climate
change-related factors influence brain health across clinical neuroscience. Drawing on insights from
experts in diverse neuroscience specialties and climate science, we explore emerging links between
environmental stressors and brain health, examine their clinical implications, and propose potential
mitigation strategies. We provide a concise synthesis of current knowledge on the intersection of
climate change with neurological and mental health, highlighting key priorities for future research.
Stressors, such as displacement resulting from natural disasters, ecosystem disruptions, and extreme
ambient temperatures, are poised to have significant impacts on the neuroscience landscape in
Switzerland and worldwide. Few studies investigate the mechanisms and potential effects of climate
change on brain health, hindering the development of effective mitigation strategies and policies.
Understanding how anthropological climate change-related environmental changes affect brain
health and disease is increasingly urgent. By highlighting knowledge gaps and emphasizing the need
for interdisciplinary research, our review aims to promote research and practice, ultimately
enhancing resilience, informing public health policies, and guiding clinical interventions for the
increasing threats of climate change.
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1. Introduction

The societal and economic burden of brain disorders is increasing and is estimated to be one of
the leading causes of disability and economic impact worldwide [1]. National and international
initiatives have been launched to raise awareness, broaden research, and implement strategies for
preventing brain disorders and improving brain health [2]. Brain health —the state of brain functioning
across cognitive, sensory, social-emotional, behavioral, and motor domains, [...], irrespective of the presence or
absence of disorders according to the World Health Organization —is influenced by a complex interplay
of genetic, emotional, social, and environmental factors [3]. Research is increasingly indicating that
environmental changes associated with climate change have a significant impact on brain health,
encompassing nervous system conditions and mental well-being [4,5].

Various aspects of climate change, such as pollution, heatwaves, natural disasters, climate-induced
migration, and other climate extremes, are increasingly recognized as risk factors that impact brain health
(Figure 1). However, studying the relationship between climate change and brain health is challenging
due to the overall lack of data, the complex underlying mechanisms, different study methods, limited
details on disease subtypes, minimal consideration of individual and population genetics, and
heterogeneous effects modulated by regional factors [4]. Many of the risk factors related to climate change
may be modifiable and could help preserve brain health if addressed efficiently. A better understanding
is urgently needed between changing environmental factors and brain health and disease.
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Figure 1. Climate change impacts on brain health: pathways, determinants, and vulnerable systems.

Abbreviations: PTSD = post-traumatic stress syndrome. Created in https://BioRender.com.

This review discusses the most recent evidence on how climate change-related factors affect
brain health across various clinical neuroscience disciplines, on behalf of the Young Clinical
Neuroscientists Network within the Swiss Federation of Clinical Neuro-Societies (YouCliN-SFCNS).
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This interdisciplinary review is provided by early-career clinician-scientists, who will likely have to
face the direct and indirect consequences of climate change in the coming decades and is reinforced
by consultations with climate change specialists. This review presents current evidence on the
connections between climate change-related factors and brain health, their clinical implications,
potential mitigation strategies (Table 1), and areas for future research and improvement.

2. Methods

Studies and reviews were identified using search terms related to climate change, pollutants,
and brain disease in PubMed, MEDLINE, EMBASE, gray literature, and personal collections. Studies
published between 2000 and 2024 were included if they pertained to human incidence or prevalence
of disease, were in English, and were relevant to brain diseases.

3. Mechanisms of Climate Change-Related Effects on Brain Health

Climate change can affect brain health through multiple interrelated mechanisms. Rising
temperatures and more frequent heatwaves may induce oxidative stress, neuroinflammation, blood-
brain barrier dysfunction, and even tau pathology —hallmarks of neurodegenerative diseases such as
Alzheimer’s and related disorders [4]. Extreme temperatures significantly impact the body’s
physiology, and these temperature extremes are projected to increase globally [6].

Air pollution, exacerbated by wildfires and fossil fuel use, seems to promote systemic vascular
inflammation and allows fine particulates, heavy metals, and nanoparticles to penetrate the brain,
accelerating cognitive decline, dementia, stroke, ALS, epilepsy, and multiple sclerosis [7]. Extreme
weather events—hurricanes, floods, droughts—have been linked to psychological trauma and
chronic stress, leading to post-traumatic stress disorder (PTSD), depression, anxiety, eco-anxiety, and
increased suicide rates [8,9].

Additionally, expanding ranges of infectious vectors and harmful algal bloom neurotoxins may
contribute to vascular stress and inflammatory processes, raising risks for neurodegeneration, mental
disorders, atypical neurotoxic injuries, and other deleterious processes leading to altered brain health
[10-14]. Collectively, these exposures impact brain development, mental health, and neurovascular
integrity across the lifespan.

4. Interdisciplinary Overview Including Disease-Specific Findings

Neurology

Stroke is the third leading cause of disability overall (after ischemic heart disease and neonatal
disorders) worldwide, and it is the second leading cause of death [15]. We are currently observing a
demographic transition, which is responsible for the growth of the global population, the increasing
proportion of older adults, the rising prevalence of stroke, and even increases in incidence in people
younger than 55 years. Growing evidence indicates a link between stroke incidence and mortality
with rising ambient temperatures and air pollution [16,17]. Since stroke is a potent risk factor and
driving factor of future dementia, it will also contribute to increasing number of dementia cases,
estimated at 152.8 million people living with dementia by 2050 [18]. Therefore, we face a major public
health challenge: to improve dementia prevention through better stroke prevention, and considering
emerging climate change factors, to identify new prevention strategies.

The association between air pollution and stroke risk seems to be more pronounced in patients
with vascular risk factors, such as hypercholesterolemia, diabetes, hypertension, and smoking [19].
A synergistic effect was suggested, where people with vascular risk factors may be more vulnerable
to the deleterious cerebrovascular impacts of air pollution. Therefore, acting on climate change and
controlling risk factors appears to have additional benefits for brain health prevention. Overall, the
existing data suggest that long-term air pollution exposure may be a risk factor for stroke. In contrast,
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short-term pollution exposure is suggested to be a trigger of stroke, especially in those with vascular

risk factors.

Table 1. Climate change-related environmental stressors, impact on brain health, and adaptation strategies.

Climate
change
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Brain health
impact

Mechanisms
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and
geographical
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Future
research
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Adaptation
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and drugs)
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hospitalization
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every 10°C
increase in
ambient
temperature

- Thermoregul
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- oxidative
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- vascular
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- increased

viscosity,

- platelet
activation and
coagulation
cascade.
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Abbreviations: 1 =increase; | = decrease; APOE4 = Apolipoprotein E €4 allele; BBB = blood-brain barrier; CNS =

central nervous system; PM2.5 = particulate matter < 2.5 um; NO, = nitrogen dioxide; PTSD = post-traumatic

stress disorder; TBI = traumatic brain injury; TBE = tick-borne encephalitis; WHO = World Health Organization.

Increasing ambient temperatures also seem to contribute to the risk of stroke. A study conducted

in Madrid showed that increasing temperatures were associated with an increased rate of ischemic

stroke and mortality [20]. A transient exposure to high temperature was associated with an increased
risk of stroke, which occurred in the hour following heat exposure and lasted for 10 hours [21,22]. On

the other hand, lower temperatures hours to days before the index event were shown to have an

association with an increased risk of hemorrhagic stroke [22]. The effect was more pronounced in

patients with hypertension and women, again suggesting increased susceptibility to cerebrovascular
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effects of extreme temperatures in patients with hypertension and gender-specific effects.
Interestingly, people living in northern areas were more exposed to this deleterious association than
people living in southern regions, due to the likely preconditioning effect of extreme temperatures
[21]. Overall, this suggests that individuals residing in areas with historically cooler temperatures
may be more susceptible to the risk of rising air temperatures and associated stroke risk.

In addition to the increased risk of stroke, emerging data show a connection between air
pollution and the development of neurodegenerative diseases. New evidence suggests that PM2.5
(particulate matter with a diameter of 2.5 micrometers or less) pollution may influence the
accumulation of amyloid-beta (A) in the brain, particularly in individuals without a known genetic
risk, notably those who do not carry the APOE4 allele [23]. While APOE4 is recognized as the
strongest known risk factor for Alzheimer’s disease, it may obscure the weaker effects of air pollution.
These findings suggest that environmental pollution may independently contribute to dementia
cases that could be preventable through better control of environmental factors.

Psychiatry

The impact of global warming on mental health is increasingly documented and researched [24].
Factors like temperatures, extreme weather events, pollution, the disappearance of green spaces, and
other consequences of global warming caused by humans may harm the mental health of individuals
and significantly increase hospital admissions for mood and behavioral disorders [25]. For example,
heat waves elevate stress and anxiety in susceptible individuals, such as older adults and individuals
with pre-existing mental health disorders, but also is associated with increased hospitalization risk
by 4.0% for every 10°C increase in mean daily temperature, notably related to schizophrenia and
developmental disorders, according to a Swiss study conducted in the canton of Bern [26]. The rates
of post-traumatic stress disorder and depression were higher among individuals who were exposed
to natural disasters related to climate change, such as hurricanes or floods [27]. Such climate change-
induced events can trigger and increase symptoms of anxiety, depression, trauma, and even suicidal
thoughts [28].

As expected, the most vulnerable groups in low-income communities, marginalized
populations, and individuals in developing nations suffer more from the mental health impacts of
climate change as they have limited resources, insufficient psychiatric infrastructure, and social
support [5]. The individuals' general ability to function can also be impacted by stress and anxiety
stemming from climate change-related effects [29]. Indirect economic consequences of climate
change, such as food shortages, economic crises, violent conflicts, and involuntary migration, are
additional massive psychological risk factors for developing mental disorders [30]. Solastalgia, the
distress caused by environmental change and loss of a beloved home environment, as well as climate
anxiety, are furthermore newly emerging psychological syndromes in the face of the existential threat
posed by the climate crisis [31].

Natural disasters resulting from climate change can have significant consequences for
individuals' well-being, including starvation, flooding, displacement, and unemployment, all of
which are likely to contribute to mental health problems. Consequently, there is a growing need for
psychiatry to recognize and address these issues, emphasizing psychiatric management focused on
prevention and the efficient allocation of resources, initiatives encouraging to reduce CO2 emissions,
and infrastructure adaptations [32,33]. Continuing education programs and psychiatric training
should sensitize, inform, and encourage climate-friendly and health-promoting behaviors among
professionals, patients, and the public alike [34].

Neurosurgery

Intracranial aneurysms (IA) represent a relatively common structural neurovascular pathology,
affecting about 2-4% of the population, with often devastating consequences when rupturing and
resulting in subarachnoid hemorrhage [35]. As extreme temperatures and their variability are
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projected to increase [6], there is preliminary, although conflicting, evidence on the association
between temperature extremes and IA-related subarachnoid hemorrhage [36,37].

Higher temperatures are linked to increased blood pressure and heart rate, elevating
hemodynamic stress on arterial walls and contributing to the rupture of IAs. Current literature
indicates a higher incidence of IA ruptures during warmer months and with increasing temperature
fluctuations [37-39]. With IA rupture carrying high mortality rates and serious long-term
complications, it is crucial to investigate further the effects of climate change on IA risks to enhance
prevention, early detection, and treatment strategies.

Several vector-borne diseases that can lead to central nervous system infections, including
chikungunya, West Nile virus (WNV), Lyme disease, and Zika virus, are on the rise due to climate
change. Zika-syndrome encompasses conditions such as microcephaly, ventriculomegaly, and
hydrocephalus, potentially necessitating shunt placement [10,40,41]. Although rare, severe
neuroinvasive cases of vector-borne diseases may require neurosurgical emergency interventions,
such as decompressive hemicraniectomy, and can lead to permanent neurological deficits. A further
spread of vector-borne diseases to new areas, as seen in the last decades, would likely be associated
with an increase in neuroinvasive course and increased emergency neurosurgical operations. Low-
income communities and regions with less access to healthcare may be disproportionately affected.

Climate change is associated with an increase in extreme weather events such as floods,
hurricanes, and wildfires, which often lead to accidents and injuries, including head and spine
trauma, and therefore pose a significant challenge for healthcare systems, especially in low-income
countries [42,43]. Excessive heat can lead to heat exhaustion, dehydration, and heatstroke, which in
severe cases might cause confusion, falls, or other accidents that result in head or spine trauma [44].
Particularly vulnerable populations, such as the elderly, are more prone to falls and experience higher
mortality risks during heat waves [45] . Further investigation is required to find direct evidence for a
cause-and-effect relationship as well as to develop prevention strategies for said traumas.

Air pollution is a relevant and known factor that drives climate change[46], and at the same time,
extreme weather events related to climate change, such as wildfires or droughts, are known to pollute
the air further [47]. Several studies have shown a correlation between air pollution and lung
adenocarcinoma, but also other types of cancer known to metastasize to the brain or spine, show a
higher prevalence with increased air pollution, including breast cancer and prostate cancer [48-51].
Also, exposure to pesticides has been linked to elevated incidence of astrocytoma, and the use of
pesticides in agriculture has increased also due to climate-induced droughts, extended growing
seasons, and altered crop resilience due to altered soil microbial communities affecting pest resistance
[52-54].

Neuropediatrics

Pediatric neurology is affected by rising temperatures and natural disasters, changes in
environmental neurotoxins, and the spread of climate-sensitive infections [5,55]. Children and
adolescents are generally more vulnerable to the effects of climate change than adults due to their
immature physical and cognitive development. Moreover, neurodevelopmental disorders pose a
high societal and economic burden due to their occurrence early in the lifetime of an individual[56].
A wide range of significant effects on brain development and neurobehavioral function in children
have been described for climate events: maternal stress/anxiety due to exposure to climatic stressors,
extreme heat exposure during pregnancy with significant effects on fetal brain development [57-59].

The existing literature on climate change and brain developmental disorders suggests that
environmental changes, including increased temperatures, extreme weather events, and pollution,
can have significant impacts on brain development in children and adolescents [60] These effects
can lead to an increased risk of developmental disorders due to the vulnerability of the developing
brain, immature immune systems, and the challenges of regulating body temperature under extreme
conditions.
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Increased air pollution has been linked to a range of neurodevelopmental disorders, including
developmental delay, neuropsychiatric diseases such as anxiety, depression, and inattention, and
reduced brain white matter volume in children [61-63]. Environmental neurotoxins can also lead to
food contamination and malnutrition. Climate changes seriously impact the transmission and
epidemiology of many vector-borne diseases, including malaria, Lyme neuroborreliosis, tick-borne
encephalitis, bacterial meningitis, toxoplasmosis, and many others with potentially severe
neurological conditions [11] . Structural brain abnormalities, microcephaly, epilepsy, and severe
developmental delay can result from such infections and are associated with high socio-economic
costs.

Finally, poverty exacerbates exposure to climatic events and is exacerbated by malnutrition and
lack of adequate health, social, and educational systems, which are more prevalent in populations
with lower socio-economic backgrounds [64]. Climate-related stress leads to delayed achievement of
developmental milestones, increased vulnerability to mental health issues, and even reduced
academic performance, hindering children's educational trajectories. As children are the future of our
society, it is of paramount importance that we devote much effort to their rights to survival, nutrition,
development, and protection from the effects of climate change.

Neuropathology

Interestingly, it has recently been reported that microplastics and nanoplastics (MNPs) enter the
human body through ingestion, inhalation, and dermal contact [65]. MNPs are not only a pollutant
but also a consequence of fossil fuel-based production and waste mismanagement, both of which
contribute to climate change [66]. Their degradation and incineration release greenhouse gases, while
plastic production is a significant and growing driver of carbon emissions.

Once inside the body, MNPs have been detected in several tissues and fluids, including the
placenta, lungs, liver, breast milk, urine, and blood. Emerging research suggests that MNPs could
pose a new risk factor for cardiovascular diseases. Preclinical studies have shown that MNPs can
induce oxidative stress, inflammation, and apoptosis in endothelial and other vascular cells. Animal
models have revealed that exposure to MNPs can result in altered heart rate, cardiac function
impairment, myocardial fibrosis, and endothelial dysfunction [67].

Another study found a significant association between traffic-related PM2.5 exposure and
Alzheimer’s disease-related brain tissue pathological changes in an autopsy cohort [23]. This finding
contributes to the growing body of epidemiologic evidence suggesting that PM2.5 exposure affects
AP deposition in the brain. Exposure to PM2.5 was significantly associated with neuritic plaque
density in the neocortex, the CERAD score, indicating greater Af3 deposition and more severe AD-
related pathology [68-70].

Brain cancer is among the most fatal cancers and one of the leading causes of death worldwide,
as it accounts for substantial morbidity and mortality. While anyone can develop brain cancer,
understanding and recognizing the various risk factors can aid in early detection and prevention
strategies. Genetic predispositions, individual health history, and demographic characteristics all
play a role in the risk profile for developing brain cancer. Interestingly, it has been reported in the
literature that farming is associated with a 13% increase in the risk of brain cancer morbidity or
mortality [71]. Farmers with documented exposure to pesticides had more than a 20% elevated risk
of brain cancer.

The existing literature on climate change and brain developmental disorders suggests that
environmental changes, including increased temperatures, extreme weather events, and pollution,
can have significant impacts on brain development, especially in children and adolescents [60] These
effects can lead to an increased risk of developmental disorders due to the vulnerability of the
developing brain, immature immune systems, and the challenges of regulating body temperature
under extreme conditions. Exposure to extreme heat can affect brain function, leading to heatstroke,
cognitive impairments, and an increased risk for neurological disorders. Prolonged heat exposure
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may also disrupt the brain's thermoregulation, resulting in heat-induced cognitive fatigue and
decreased mental performance.

A direct link between climate change and prion diseases, such as Creutzfeldt-Jakob disease
(CJD), has not been established. Nevertheless, studies suggest that climate change may exacerbate
the spread and transmission of more than half of the known human pathogenic diseases [72]. While
CJD is primarily a prion disease and not directly impacted by climate change, the broader connection
between climate change and infectious diseases might indirectly influence their spread. Low-income
communities and regions with less access to healthcare are disproportionately affected by climate-
aggravated diseases.

Ultimately, increased ambient temperatures can lead to heat stress, which has been associated
with a systemic inflammatory response. This systemic inflammation can influence the brain's
immune responses, potentially exacerbating neuroinflammatory conditions. It is reported that
hyperthermia increased microglial activation and pro-inflammatory cytokine production in animal
models, suggesting a link between heat stress and neuroinflammation [73]. It has been described that
rising temperatures can worsen air pollution, increasing levels of particulate matter (PM2.5) and
other pollutants like ground-level ozone. These pollutants can penetrate the bloodstream and reach
the brain, potentially causing inflammation, and oxidative stress, and contributing to
neurodegenerative diseases like Alzheimer’s and Parkinson’s.

Neuropsychology

Climate change exerts increasingly recognized, subtle, yet far-reaching, neuropsychological
effects [74]. Research indicates that environmental shifts associated with climate change can impair
cognitive functions through multiple pathways.

Exposure to extreme heat can affect brain function, leading to heatstroke, cognitive impairments,
and an increased risk for neurological disorders. Prolonged heat exposure may also disrupt the
brain's thermoregulation, resulting in heat-induced cognitive fatigue and decreased mental
performance.

Long-term exposure to pollutants like CO, is linked to neuroinflammation, microglial activation,
and impaired neurogenesis, which collectively compromise executive function and cognitive
performance [75]. Furthermore, extreme heat exposure during sensitive developmental periods—
such as in utero—has been shown to correlate with diminished cognitive outcomes in later life,
suggesting a direct impact on brain development [55].

This impact on cognitive functions and mental health arises through interconnected
mechanisms, influenced by both environmental shifts and human activities [74]. Furthermore, these
cognitive challenges are particularly concerning for vulnerable populations, such as older adults.
Rising temperatures are associated with immediate cognitive effects, like increased agitation and
confusion in dementia patients, often resulting in elevated hospital admissions during extreme heat.
Given these biological pathways, climate change emerges as a significant risk factor for cognitive
decline and neurodegenerative diseases, emphasizing the importance of targeted interventions to
reduce cognitive risks.

Psychological responses to climate change vary widely but often include stress, anxiety, and
depressive symptoms, particularly among vulnerable and marginalized communities [76,77]. The
stressors associated with climate change, such as extreme weather events, forced displacement from
natural disasters, food and water insecurity, and a breakdown of social networks, exacerbate mental
health challenges, including anxiety, depression, and suicidal ideation [78]. The compounding of
psychological burdens underscores climate change as not only an environmental but also a mental
health crisis. Public perception of climate risks also shapes mental health outcomes. Since climate
change is difficult to perceive directly, personal experience alone often fails to instill a sense of
urgency, especially in less-affected regions. Consequently, many individuals experience low anxiety,
moderated by perceptions of uncertainty, temporal distance, and geographic remoteness [79,80].
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Another important dimension is the role that human behavior and cultural factors play in the
progression of climate change. Population growth and shifts toward higher consumption levels
increase resource demand, resulting in higher greenhouse gas emissions. Consumption patterns are
influenced by socio-economic status, cultural norms, and individual values, while contextual factors,
such as residing in pro-sustainability communities, can promote environmentally friendly behaviors
[81,82]. Ethical considerations are also part of the neuropsychologist's role in climate change. Issues
of equity and justice need to be discussed as the effects of climate change disproportionately affect
poorer nations and marginalized communities [83,84].

Neuroradiology

Climate change exacerbates various neurological conditions, which require neuroradiological
evaluation. As such, rising temperatures and extreme weather events increase the incidence of heat-
related illnesses and strokes, necessitating more frequent imaging studies to assess brain damage
[85]. Furthermore, climate-induced stressors, as mentioned in the previous section on
neuropsychology, and forced displacement may lead to a surge in mental health disorders, such as
depression and anxiety. These psychological outcomes are not only observable clinically [32,86], but
their neurobiology is increasingly explored through advanced neuroimaging techniques [87,88]. In
addition, many vector-borne diseases, exacerbated by climate change, may increasingly require
imaging resources for diagnosis and management [89,90].

In addition, healthcare infrastructure is vulnerable to climate change. Extreme weather events
can damage facilities, disrupt power supplies, and impede access to medical imaging equipment
[91,92]. Neuroradiology departments must adapt by implementing resilient infrastructure, ensuring
backup power sources, and developing protocols for operating under adverse conditions. This
resilience is crucial for maintaining continuous, high-quality care during and after climate-related
disruptions. Furthermore, climate change drives technological and procedural adaptations in
neuroradiology. For instance, the need for energy-efficient practices has spurred the development of
greener imaging technologies. Efforts to reduce the carbon footprint of neuroradiology departments
include adopting energy-saving MRI machines and implementing tele-radiology and telemedicine
services to minimize patient travel and associated emissions.

5. Limitations

This narrative review provides an interdisciplinary synthesis of how climate change may impact
brain health, but several limitations should be noted. The current evidence base remains limited and
largely correlational, with many studies relying on ecological designs or indirect exposure estimates
(e.g., residential address-based pollution measures), which may lead to misclassification and
confound the interpretation of long-term effects. Moreover, findings are often region-specific and
may not be generalized to low-resource or climate-vulnerable settings, where the burden is likely
higher. Our review is not exhaustive and focuses on selected brain conditions, which may overlook
other relevant disorders. As a narrative rather than systematic review, selection bias may be present,
and the field's rapid evolution means that some recent studies may not have been included. Finally,
while we outline potential mitigation strategies, their effectiveness and implementation remain
largely untested, underscoring the need for more robust, interdisciplinary, and globally inclusive
research.
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6. Perspectives and Conclusions

Climate change affects brain health through diverse and interrelated mechanisms, including
impacts on cognitive function, neurophysiology, and mental well-being. It contributes to rising rates
of neurological and psychiatric conditions, places strain on healthcare infrastructure, and necessitates
technological adaptation—particularly in imaging, telemedicine, and emergency care. The resulting
burden on society is substantial, encompassing increased disability, high economic costs, and
significant stress on families and caregivers. Addressing these challenges calls for a comprehensive
approach that integrates environmental sustainability with medical innovation to reduce the
neuroscientific carbon footprint.

Emerging frameworks increasingly emphasize the deep interconnections between human
health, the environment, and other living systems. One such framework is Planetary Health[93],
which connects molecular and global scales, highlighting the vital ties between human well-being
and environmental integrity. Clinician-scientists play a critical role in advancing planetary health by
fostering cross-sector collaboration, driving research, highlighting the links and co-benefits of
interventions, and shaping policies that promote both human health and environmental
sustainability [94]. This includes addressing health inequities, reducing the ecological footprint of
healthcare systems, and strengthening their resilience, as well as that of populations, to
environmental change.

To prepare future leaders in this space, there is an urgent need to integrate planetary health and
sustainable healthcare topics into medical and scientific curricula [82]. National initiatives like the
Swiss Brain Health Plan [2], exemplify this approach by incorporating the One Health framework
[95], which promotes a systemic view of brain health. This strategy aims to enhance brain capital and
resilience at both individual and societal levels, which is essential in the face of growing
environmental and global health challenges.

While meaningful reductions in air pollution have been observed during periods of major
societal disruption—such as COVID-19 lockdowns—these were not sustainable under normal
socioeconomic conditions [96-98]. Nevertheless, long-term improvements remain possible through
coordinated policy and structural changes, which suggests that climate change mitigation efforts may
also benefit brain health.

Many pathways linking environmental stressors to neurological disease remain poorly
understood. Ongoing interdisciplinary research and education [99] are crucial for clarifying these
links and informing targeted interventions. As trusted voices in society, clinician-scientists and health
professionals have a unique opportunity to influence public discourse and policy, strengthen health
system resilience, and advocate for strategies that protect both planetary and brain health [100].

Through interdisciplinary collaboration, clinicians-scientists can enhance public health
strategies, promote resilience, and support adaptive behaviors in response to climate challenges.
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