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		  At the end of 2023, the World Health Organization (WHO) identified climate change as the greatest threat to 
human health. Global climate change is due to rising atmospheric concentrations of greenhouse gasses, pri-
marily due to the burning of fossil fuels, mainly by populations in developed and developing countries. In 2022, 
the world experienced the highest temperatures for over 100,000 years. However, in 2022, global investment in 
fossil fuels increased by 10% and reached more than USD 1 trillion. The 2023 Lancet Commission report con-
cluded that there has been little progress in protecting individuals from the adverse health effects of climate 
change. It is clear that global action against climate change needs to move more quickly, and the inequalities 
in the effects of climate change, including the impact on health, are increasing. This article aims to review the 
ongoing global impact of climate change on human health at individual and population levels, including recent 
initiatives and medical approaches to prepare for this increasing challenge.
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Introduction

In October 2023, the World Health Organization (WHO) identi-
fied climate change as the greatest threat to human health [1]. 
Global climate change is due to rising atmospheric concentra-
tions of greenhouse gasses, primarily due to the burning of 
fossil fuels, mainly by populations of developed and develop-
ing countries [2]. The results of climate change include more 
frequent and intense heat waves and hurricane seasons and 
increased risks from droughts, wildfires, and floods [2,3]. The 
combination of all these components of climate change has 
directly affected human health, compromised public health 
delivery, including water and sanitation, and has increased 
the global burden of infectious and noncommunicable dis-
eases [4,5]. Only recently has climate change been recognized 
as an important driver of changes in the spread of communi-
cable diseases and emerging pathogens (Tables 1, 2) [3,6,7]. 
Global reports have increasingly raised awareness of the in-
creased incidence and spread of vector-borne diseases, includ-
ing malaria, dengue, Lyme disease, West Nile virus infection, 
and the recent interspecies spread of the H5N1 avian influ-
enza virus [1,6,8].

In the past decade, the US National Institute of Environmental 
and Health Sciences (NIEHS) has supported global research 
on the health threats from climate change [7,9]. The NIEHS 

continues to highlight the direct and indirect ways climate 
change impacts human health (Table 1) [7,9]. In 2016, a report 
by the US Global Change Research Program (USGCRP) identi-
fied seven main health threats associated with climate change 
and stressed the importance of continued monitoring and re-
search in these key areas (Table 2) [7,10]. Extremes of tem-
perature and heat waves, a rising sea level, changes in rainfall 
that result in drought and flooding, and increased frequency 
and intensity of hurricanes result in injury and illness with in-
creased mortality rates [7,10]. The indirect effects of climate 
change on health can result from environmental changes, in-
cluding air pollution, which adversely affects respiratory and 
cardiovascular health and increases mortality rates [10-13]. 
Population data from the US have shown that raised air tem-
perature and air pollution significantly increase the rates of 
preterm birth, low birth weight, and stillbirth [13,14].

Temperature and rainfall changes can alter the distribution, sur-
vival, and behavior of insects and other species that transmit 
diseases to humans, resulting in increased vector-borne diseas-
es and changes in geographical spread [10,15]. Increased rain-
fall, storms, and raised sea temperatures are associated with 
more water-borne illnesses [16]. Heat can also threaten food 
safety by contamination by infectious organisms and toxins or 
by the increased need for chemicals to control crop infestation 
and diseases in farmed animals [17]. Impaired mental health 

Climate changes Environmental impacts Impacts on health Intervention strategies

Global increase in 
temperature

Extreme heat Heat-associated illness, 
including: 
•	 cardiovascular disease
•	 thrombotic events
•	� exacerbation of existing 

comorbidities
•	 dehydration
•	 ‘heat stroke’
•	 malnutrition
•	 lung disease
•	 asthma
•	 injuries

Changes in the patterns of 
infectious disease

Increase in zoonotic and 
vector-borne disease

Increased risk of epidemics, 
pandemics, mental and 
neurological disorders

Increased mortality

Preparedness strategies

Early warning systems

Community awareness and 
support

Prevention and reduction of 
diseases and injury

Public health education

Public health improvements and 
planning

Implementation of community, 
national, and global control of 
climate change and pollution

Increased rainfall Reduced water and food 
quality

Rise in sea levels Flooding, with increased 
water pollution, water-
borne infections, and 
zoonotic vector-borne 
disease

Extreme weather events Air and water pollution

Changes in the growing 
seasons and land use

Increased exposure to 
allergens, food shortages, 
food contamination, and 
spread of environmental 
pathogens

Table 1. Interventions on the impacts of climate change on the environment and health [7].

Modified from: National Institute of Environmental and Health Sciences (NIEHS) [7].
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and well-being have recently been acknowledged as effects of 
climate change, associated with the increased risks to physical 
health and safety [7,10,18]. This article aims to review the on-
going global impact of climate change on human health at in-
dividual and population levels, including recent initiatives and 
medical approaches to prepare for this increasing challenge.

The Climate Crisis, Global Variations in 
Climate, and the Effects on Health

In 2015, The Lancet Commission on Health and Climate Change 
was established and has published annual assessments of cli-
mate change and health [19]. The latest Lancet Commission re-
port from November 2023 has identified the current impacts 
on human health and has forecasted an unacceptably high and 
potentially catastrophic danger to human health from ongoing 

global warming [19]. The 2023 Lancet Commission report con-
cluded that there has been little progress in protecting individ-
uals from the adverse health effects of climate change [19]. In 
2022, the world experienced the highest global temperatures 
for over 100,000 years [19]. However, in 2022, global invest-
ment in fossil fuels increased by 10% and reached more than 
USD 1 trillion [19,20]. It is clear that global action against cli-
mate change needs to move more quickly, and the inequali-
ties in the effects of climate change, including the impact on 
health, are increasing [19,20]. Low-income and middle-income 
countries now suffer the most significant risks from climate 
change, even though high-income countries emit the most 
significant levels of greenhouse gases (approximately 85%) 
[1,19,20]. Low-income and middle-income countries are least 
equipped to defend themselves from the effects of increased 
temperatures, changes in rainfall, and an increase in water-
borne and vector-borne diseases [20].

Factor Exposure Driver Outcomes Impact

Heat Increased temperatures More prolonged, 
frequent, and severe 
heat events

Increased heat-
associated morbidity 
and mortality

Rising temperatures 
will continue to lead to 
heat-related illness and 
death

Reduced 
outdoor air 
quality

Reduced air quality due 
to increased levels of 
ozone, and particulate 
matter

Increased temperatures 
and air pollution

Increased morbidity 
and mortality from 
acute and chronic 
cardiovascular and 
respiratory disease

Increased temperature, 
reduced precipitation, 
and wildfires increase 
ozone levels and 
particulate matter

Floods Damage to 
infrastructure, 
sanitation, and 
contamination

Rising sea levels, 
storms, increased rain, 
and hurricanes

Drowning and increased 
water-borne disease

Inland and coastal 
floods have negative 
public health and 
societal impacts

Water-borne 
disease

Contamination of 
fish, shellfish, the sea, 
rivers, and recreational 
waterways

Increased sea and river 
surface temperatures 
and water runoff on 
land and the coasts

Increased water 
temperatures and 
humidity result in 
increased diseases from 
water-borne pathogens

Increasing inland 
and coastal water 
temperatures increase 
the risk of water-borne 
infections

Vector-borne 
disease

Increased numbers 
and distribution of 
mosquitos, ticks, and 
mites

Changes in seasonal 
and global weather 
patterns

Increased reports 
of diseases from 
mosquitos, ticks, and 
mites

Vectors show earlier 
seasonal activity 
and are expanding 
northwards

Food-borne 
disease

Seasonal and 
geographical shift in 
farming, livestock, and 
exposure to pathogens

Increased temperatures, 
season length, humidity, 
and proximity of 
livestock

Outbreaks of infections 
from contaminated 
food, including 
Salmonella and E. coli

Longer seasons and 
warmer winters impact 
the incidence of 
pathogen contamination

Mental health Increased exposure to 
trauma, illness, and 
economic insecurity

Reduced availability 
of food and water, 
forced migration and 
uncertainty

Increased levels of 
anxiety and distress 
due to grief, illness, and 
social and economic 
impacts

Climate change and 
weather-related events 
and disasters cause 
or exacerbate mental 
illness

Table 2. The impact of the specific effects of climate change on human health [7].

Modified from: National Institute of Environmental and Health Sciences (NIEHS) [7].
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In 2021, The Lancet Countdown in Europe initiative was es-
tablished to monitor the health effects of climate change [21]. 
This initiative aimed to provide data to social and political 
European authorities to implement rapid climate mitigation 
and responses and adaptation to health-related consequenc-
es [21]. The latest report from The Lancet Countdown in Europe, 
published in 2024, tracks 42 indicators that highlight the im-
pact of climate change on human health and the delayed cli-
mate action of European countries [21]. In 2023, Europe and 
the rest of the world experienced record-breaking tempera-
tures, but temperatures in Europe are increasing at twice the 
global average rate [21,22]. It should be noted that in the lat-
est European report, there have been nine additional health 
indicators, which include leishmaniasis, ticks and tick-borne 
disease, food security, production and consumption-based 
emissions, healthcare emissions, clean energy investment, and 
engagement with the scientific and political media on climate 
and health [21]. The 2024 Lancet Countdown in Europe Report 
also presents aspects of inequality by highlighting high-risk 
groups within Europe and the responsibility for the climate 
crisis from European countries [21].

Environmental Effects of Climate Change and 
Potential Interventions

In 2019, before the outbreak of COVID-19 and the increasing 
reports of zoonotic disease transmission, in the New England 
Journal of Medicine, Haines and Ebi highlighted the impera-
tive to implement action on climate change to protect human 
health [23]. They described how climate change increasing-
ly affected human health and health systems and warned of 
the increasing geographic range and burden of climate-sensi-
tive health outcomes expected to affect global public health 
and healthcare systems [23]. Haines and Ebi also warned that 
if no additional actions were taken, worldwide morbidity and 
mortality could be expected from heat-related illnesses, poor 
air quality, undernutrition due to inadequate food quality and 
supply, and some vector-borne diseases [23].

The 2023 WHO report, published in October 2023, highlighted 
that climate change directly contributes to several recent ma-
jor humanitarian emergencies, including heatwaves, wildfires, 
tropical storms, floods, and hurricanes, which are increasing 
in frequency and scale [1]. The WHO estimates that 3.6 billion 
people live in areas highly susceptible to the effects of climate 
change [1]. The WHO reported that between 2030 and 2050, 
the impact of climate change is projected to lead to approxi-
mately 250,000 additional annual deaths, mainly from under-
nutrition, diarrhea, malaria, and other vector-borne diseas-
es, and the effects of heat stress [1]. An estimate of the costs 
due to the direct damage to health, excluding costs to agricul-
ture, provision of clean water, and sanitation, is estimated to 

be between US$ 2-4 billion annually by 2030 [1]. Although the 
WHO and other authorities recommend the urgent reduction 
in emissions of greenhouse gases by improved transport sys-
tems, energy use, food production, and reduced air pollution, 
these changes are likely to be implemented in time to affect 
the immediate progression of climate change and its effects 
[1]. Even if changes happened immediately, the trajectory of 
climate change and its effects that began many decades ago is 
unlikely to be rapidly reversed (Tables 1, 2) [7]. Countries that 
have developed to provide buildings, water supplies, sanitation 
services, health services, communications, and transportation 
systems have done so based on assumed seasonal climatic con-
ditions. Global news reports increasingly feature accounts of 
systems failures due to climate change, heat waves, wildfires, 
infection outbreaks, water pollution, and water shortages [24].

The Effects of Increased Temperature on 
Human Health

The human body has limited mechanisms to cope with exces-
sive heat, including evaporation by sweating, conduction, con-
vection, and radiation, which can be impaired in high-humidity 
conditions [24,25]. Adaptation to heat exposure declines with 
age, comorbidities, and prescription medications [4,5]. Reports 
of heat-related emergency hospital admissions continue to rise, 
especially when there are extreme heat events (EHEs) [24,25]. 
The harmful effects of heat on the human body can be con-
sidered a continuum of changes due to dysregulation of ther-
moregulatory physiological mechanisms, with varied presenta-
tion and severity [26]. Duration and intensity of heat exposure 
and whether or not exertion is involved can determine wheth-
er benign conditions, including heat cramps and heat-related 
edema, occur or whether heat exhaustion and life-threaten-
ing hyperthermia or heatstroke develop [26]. Exertional heat-
stroke can occur in otherwise healthy individuals who work or 
exercise in high temperatures [26]. Non-exertional heat stroke 
can occur with minimal physical activity and affects the elderly 
and those with comorbidities, including dementia, cardiovas-
cular disease, diabetes, hypertension, renal disease, and alco-
holism [26]. Heat stroke causes the dysregulation of the ner-
vous system and cardiovascular systems, with cardiac arrest 
being the most common mechanism of death [26].

It is now estimated that 30% of the global human population 
lives where temperatures and humidity are extreme enough 
to result in excess mortality for at least 20 days of the year 
and that with continued climate change, 50-75% of all people 
may live with climate change-associated life-threatening con-
ditions within this century [27,28]. Older age, dementia, cardio-
vascular disease, diabetes mellitus, COPD and asthma, chron-
ic kidney disease (CKD), and pregnancy increase heat-related 
mortality [12,29]. Recently, treatment with several classes of 
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medications has been identified as associations with an in-
creased risk of hospitalization on exposure to heat, including 
beta blockers, diuretics, angiotensin-converting enzyme (ACE) 
inhibitors, antipsychotics, and selective serotonin reuptake in-
hibitors (SSRIs) that are still commonly used to treat depres-
sion [30]. A recent finding is that extreme heat exposure may 
cause some medications to lose efficacy, particularly for some 
intravenous-delivered and inhaled drugs [31].

Disease-specific considerations for the increased risks to peo-
ple of older age and with dementia, cardiovascular disease, di-
abetes mellitus, chronic obstructive lung disease (COPD) and 
asthma, chronic kidney disease (CKD), and pregnancy have re-
cently been identified and have begun to be explained [32]. 
Increased temperatures are a risk to patients with diabetes 
due to changes in their ability to adapt to heat, including im-
paired sweating and vasodilation, especially with poor glyce-
mic control [33]. Patients with insulin-dependent diabetes may 
require changes in insulin requirements, blood glucose moni-
toring, and checks for damage to test strips, glucometers, and 
insulin pumps [33]. Patients with diabetic neuropathy are at an 
increased risk of burns, particularly to the feet [33].

Heat exposure is associated with the onset of atrial and ven-
tricular arrhythmias [34]. It is also associated with increased 
morbidity and mortality from myocardial infarction (MI), heart 
failure, and stroke [34]. Because patients with cardiovascular 
disease often have comorbid conditions that include diabetes 
and take medications that may be affected by heat, this group 
of patients may be at further increased risk during heat expo-
sure [33,34]. In periods of excess heat, patients with renal im-
pairment have been identified as particularly at risk. For exam-
ple, a recent multinational meta-analysis study showed that a 
1°C increase in ambient temperature increased the risk of re-
nal failure by 1.1% (95% CI, 0.9-1.3) and mortality from renal 
failure, urolithiasis, and urinary tract infection (UTI) by 3.1% 
(95% CI, 0.5-5.8) [35]. In 2021, Vicedo-Cabrera evaluated mor-
tality data from 732 regions in 43 countries that had experi-
enced increasing annual temperatures between 1991 and 2018 
[36]. The findings showed that overall, in all countries, 37.0% 
(range, 20.5-76.3%) of warm-season deaths were associated 
with the effects of heat but with geographical variations [36].

Reduced Air Quality, Wildfires, and Health

Heat increases ground-level ozone formation, which is associ-
ated with flares in COPD, asthma, and bronchoconstriction [37]. 
High temperatures are significantly associated with increased 
rates of aggressive behavior, suicide, and substance use, with 
an increased risk of mortality during heat waves [37]. A sig-
nificant concern is that higher ambient temperatures during 
pregnancy are significantly associated with low birth weight, 

stillbirth, preterm birth, and congenital anomalies in the fe-
tus and neonate [14].

Until recently, there have been few studies on the effects of 
increasing wildfires on human health, possibly because wild-
fire smoke has far-reaching impacts. For example, between 
2008 and 2012, up to 30% of the US population lived in areas 
with at least moderate exposure to wildfire smoke [38]. In June 
2023, smoke from wildfires in Canada that drifted hundreds 
of miles to New York City resulted in emergency department 
visits of 261 per day, from 181.5 per day, for asthma in pedi-
atric and adult patients [39]. Air pollution from wildfire smoke 
is associated with significantly increased emergency depart-
ment visits, hospital admissions, and mortality from cardio-
vascular disease and chronic renal disease [40]. Outdoor pol-
lution may be monitored, and protective masks may be used 
to reduce health risks, including FFP2 (Europe), N95 (US), KN95 
(China), P2 (Australia/New Zealand), PFF2 (Brazil), KF94 (Korea), 
and DS2 (Japan) masks that should filter a large proportion 
of solid, but not gaseous, components of wildfire smoke [41]. 
Climate change also increases the frequency and intensity of 
storms and hurricanes, with a peak intensity occurring closer 
to shore in more northern coastal areas [42]. Climate change 
also increases the frequency of heavy precipitation events and 
associated flooding, especially in developing communities [42].

Climate Change and Vector-Borne Diseases

Climate change is associated with extreme temperatures and 
increased rainfall precipitation patterns, affecting seasonali-
ty, geographic distribution, and the incidence of vector-borne 
disease [7,43]. In 2020, the WHO reported that vector-borne 
diseases accounted for more than 17% of all infectious dis-
eases, resulting in more than 700,000 annual deaths world-
wide [43]. Vector-borne diseases can be caused by parasites, 
bacteria, or viruses [43]. Malaria, transmitted by Anopheles 
mosquitoes, resulted in more than 400,000 deaths annually, 
with most of the deaths occurring in children under the age 
of 5 years [43]. Also, dengue is the most common viral infec-
tion transmitted by the Aedes mosquito, with an estimated 
96 million symptomatic cases reported annually and an esti-
mated 40,000 deaths [43]. Other viral mosquito-borne diseas-
es include Zika, chikungunya, yellow, West Nile, Japanese, and 
tick-borne encephalitis [43]. The 2023 Lancet Commission re-
port concluded that the prevalence of climate-sensitive infec-
tious diseases, including vector-borne diseases, continues to 
rise [19]. Because the incidence and geographical distribution 
of malaria are climate-sensitive, the transmission season for 
malaria has lengthened in several regions, particularly in Africa 
and South and Central America [19]. Controlling vector-borne 
disease outbreaks requires eliminating or treating stagnant 
water, stabilizing ecosystems by reducing greenhouse gases, 
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preserving forests, improving infection surveillance systems, 
and educating healthcare workers and populations on prevent-
ing exposure to and controlling vectors [43].

Flooding, Water-Borne, and Food-Borne 
Diseases

Climate change and global warming are associated with in-
creased frequency of heavy rainfall events and flooding [15]. In 
developing countries, flooding is associated with an increased 
risk of vector-borne diseases and diseases due to contaminat-
ed water [15]. Until recently, flooding in developed countries 
did not pose an infection risk, but increased severe floods have 
compromised water sources by overflowing from sewage sys-
tems and drains [15]. Flooding also leads to contamination 
of underground drinking water sources and deterioration of 
surface water, such as rivers and lakes, which can affect the 
health of people engaged in recreational water contact [15,16].

Increased temperatures have resulted in outbreaks of infec-
tions due to exposure to water-borne and food-borne patho-
gens due to fecal contamination of drinking water and sea-
food [16]. Fresh produce, such as salads and vegetables, are 
irrigated or processed with water that can be contaminated, re-
sulting in outbreaks of food-borne infection [15,16]. If climate 
changes continue, additional improvements in infrastructure, 
land use, and control of water distribution will be required to 
prevent food-borne infection from water-borne contamina-
tion [16]. Also, advances in monitoring and surveillance of wa-
ter supplies and food are needed to improve early warning and 
prevention systems, which will require improving current pub-
lic health infrastructure [16]. The 2023 Synthesis Report (SYR) 
from the UNIPCC includes recommendations to improve health 
by reducing food loss and waste, increasing the biodiversity of 
food sources, providing clean sources of water, and reducing 
exposure of water and sanitation systems to the effects of ex-
treme weather events, including the impact of flooding [44].

Climate Change and Mental Health

The consequences of climate change affect the mental health 
and well-being of individuals, societies, and populations who 
may be interdependent on exposure to stressors in society and 
the environment [18,45]. Social stressors can range from anx-
iety regarding the unknown in areas at risk from flooding and 
drought or physical disruptions to the home environment to 
lack of employment or access to health care [45]. The combi-
nation of social and environmental stressors can produce ad-
verse mental health and reduce well-being, resulting in anxiety 
and depression, post-traumatic stress disorder (PTSD), impaired 
sleep, and drug or alcohol abuse [18,45]. Forced migration due 

to climate change can result in significant mental health conse-
quences [45]. Approaches to reduce stressors that impair men-
tal health include education on preparedness for potential cli-
mate change-related events, increased resources for people or 
households experiencing poor health and poverty, and continued 
and increased efforts to reduce greenhouse gas emissions [45].

Raising Global Awareness of Climate Change 
and Health

The United Nations Framework Convention on Climate Change 
(UNFCCC) is an initiative to negotiate agreements between na-
tions to limit climate change and the associated physical, eco-
nomic, and health risks [46]. The UNFCC report is published 
quarterly, with the most recent update published on 29 May 
2024 [46]. The UNFCC has identified Nationally Determined 
Contributions (NDCs) that aim to keep national emissions 
in check and a goal of a 1.5°C temperature increase [46]. 
In 1968, the United Nations (UN) Environment Programme 
and the World Meteorological Organization established the 
Intergovernmental Panel on Climate Change (IPCC), which is 
now a UN intergovernmental body that aims to advance sci-
entific knowledge about climate change due to human activ-
ities [44]. The 2023 synthesis report (SYR) from the UNIPCC 
aimed to recognize the interdependence of climate, ecosys-
tems, biodiversity, and human societies to identify and em-
phasize immediate risks and options to address global climate 
change [44]. The UNIPCC SYR assesses climate change to 2100 
and beyond and has evaluated long-term impacts, risks, and 
costs in adaptation and mitigation [44].

The recent concept of ‘exposure pathways’ identifies that cli-
mate change’s biological, chemical, or physical stressors can 
differ in time and according to location, severity, and the af-
fected populations [3,47]. Also, the effects of climate change 
can accumulate over time and result in long-term health and 
resilience changes or occur simultaneously with compounding 
impacts on health [3,47]. Effective public health responses to 
mitigate the risks of climate change are essential to prevent 
injuries and illnesses and require medical preparedness in the 
main areas now known (Table 2) [7,10]. Effective public health 
responses to mitigate the risks of climate change are essen-
tial to preventing injuries and illnesses, which requires medi-
cal preparedness in the primary key areas of health known to 
be affected by climate change (Table 2) [7,10].

Improving Medical Awareness of Climate 
Change and Health

At the 26th United Nations (UN) Climate Change Conference 
(COP26), held in Glasgow, Scotland, in November 2021, the 
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WHO established the Alliance for Transformative Action on 
Climate and Health (ATACH) [48]. ATTACH has five global health 
initiatives related to climate change, including providing fi-
nance for low-carbon health systems, preparing climate-resil-
ient and low-carbon health systems, improving supply chains, 
and considering climate action on nutrition [48].

However, concerns remain that not only governments and 
healthcare providers need to be made aware of the effects 
and increasing health burden of climate change, but physi-
cians may also need to prepare. In May 2024, Kline and col-
leagues from Harvard Medical School published details of the 
proposed implementation and initial evaluation of an integrat-
ed undergraduate medical student curricular training frame-
work to prepare future physicians to understand the health 
impacts of climate change [49]. Medical students collaborat-
ed with faculty to integrate climate content into the pre-clerk-
ship curriculum before applying for recognition from Harvard 
Medical School as a formal curricular theme that included the 
impact of climate change, air pollution, and the effects of eco-
logical degradation on health and evaluated the program us-
ing an eight-item survey at the end of the pre-clerkship cur-
riculum [49]. The study approved a four-year Climate Change, 

Environment, and Health curriculum program in January 2023 
[49]. The Harvard Medical School initiative is one of the first 
aimed at supporting future physicians’ practical training to re-
spond to the impact of climate change on patient health [49].

Conclusions

Climate change profoundly affects the frequency, location, and 
intensity of heat waves, wildfires, storms, floods, and hurri-
canes. These extreme climate change events continue to cre-
ate disease burdens and unique health risks for all populations, 
but mainly for individuals with chronic medical conditions. The 
main question facing humankind is whether climate change 
and these environmental and health consequences are fore-
seeable and preventable. It is long overdue for knowledge of 
the effects of climate change on health to be translated into 
further research, education, and training. There is an urgent 
need for a global, unified effort to address health problems 
related to environmental exposures. Collective action tran-
scending national boundaries is crucial for a shared goal of 
improving health by reducing ecological exposures that lead 
to avoidable disease and mortality.
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