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Abstract: Climate change, toxic pollution, and social inequities are converging to 
create new risks for workers and communities, particularly in the Global South. Yet 
occupational and environmental health research and policy still tend to address these 
stressors in isolation, not considering their interactions. To synthesize the main 
messages of the COP30 side event, “Amazon and Heat: Community-First Climate–
Environment–Health Action from the Amazon Basin to Africa and Europe”, presented 
in the context of the LIMA2025 Conference on Occupational Medicine, and to propose 
a framework for integrated climate–environment–health action in work and community 
settings. This conference report and policy perspective are based on a narrative 
synthesis of presentations and discussions delivered during the COP30 side event and  
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subsequently presented at LIMA2025 by researchers, Indigenous leaders, occupational 
health practitioners and civil society organizations from the Amazon Basin, Africa 
and Europe. Contributions were grouped into thematic domains: (1) climate and toxic 
exposures in the Amazon; (2) work and heat in African and Southern European 
settings; and (3) cross-cutting challenges and policy opportunities. The analysis 
followed a qualitative thematic approach. Across regions, participants described 
intersecting exposures to heat, toxic chemicals, air pollution, deforestation and 
psychosocial stress, disproportionately affecting workers, Indigenous peoples, 
traditional populations, pregnant women and children. Evidence from cohort studies, 
intervention projects, and remote-sensing analyses highlighted: (i) elevated mercury 
exposure and increasing microplastics and diesel contamination in Amazonian 
communities, alongside climate-sensitive food-system vulnerabilities; (ii) growing 
heat-related health risks among children and pregnant women in African cities; and 
(iii) dehydration, kidney dysfunction, and cardiometabolic risks among agricultural 
and construction workers in Southern Europe. Cross-cutting themes included 
exposure mixtures, inequities in access to care and justice, persistent data gaps, and 
the need for locally owned technologies, capacity building, and sustainable solutions. 
The side event catalyzed the development of an Amazon Climate–Environment–
Health Consortium and a shared policy agenda. Integrated, equity-focused action on 
heat, toxic exposures, and work is essential for a just climate transition.  

 Keywords: occupational and environmental health; climate change; occupational 
heat stress; mercury; microplastics; agrochemicals; Indigenous health 

1. Introduction 

Extreme weather events and climate change are reshaping the risk landscape for workers and communities 
worldwide. Rising temperatures, more frequent and intense heatwaves, floods, altered precipitation patterns, and 
extreme weather events interact with existing environmental hazards such as air pollution, toxic chemicals, and 
land-use change. These converging threats are particularly acute in the Global South, where many workers are 
employed in outdoor or physically demanding jobs, health systems often operate under resource constraints, and 
regulatory frameworks may be weak or poorly enforced [1–3]. 

In this context, the Amazon Basin occupies a central place in planetary health (Figure 1). 
The region is a global biodiversity hotspot and a major regulator of the Earth’s climate [4–6], but it is also a 

frontier of deforestation, informal and industrial mining, oil extraction, agro-industrial expansion, and 
infrastructure development [7]. These activities have intensified exposures to mercury and other heavy metals, 
agrochemicals, microplastics, and air pollutants for Indigenous peoples, riverine communities, and workers in the 
Amazon Basin [8–11]. At the same time, climate change is driving higher temperatures and more frequent 
extremes, aggravating thermal stress in occupational and community environments [12]. Similar dynamics are 
emerging in African cities and rural areas, where rapid urbanization, limited green infrastructure and high levels 
of outdoor work amplify the health impacts of rising heat [13,14]. In Southern Europe, heat waves and changing 
work organization are contributing to increased risks among agricultural and construction workers, including 
dehydration and kidney injury [15–18]. 

Occupational health professionals are uniquely positioned to address these converging challenges because 
they routinely integrate exposure assessment, prevention strategies, surveillance systems, risk communication, and 
workplace interventions across diverse environmental and social contexts. To explore these challenges from a 
multi-regional perspective, a side event entitled “Amazon and Heat: Community-First Climate–Environment–
Health Action from the Amazon Basin to Africa and Europe” was held at the 30th Conference of the Parties 
(COP30) in Belém, Brazil, on 19 November 2025. The event brought together researchers, Indigenous leaders, 
occupational physicians, public health practitioners and civil society organizations from Brazil and other 
Amazonian countries, several African nations and European institutions. 

At the LIMA2025 Conference held by the Scientific Committee on Occupational Medicine (SCOM) of the 
International Commission on Occupational Health (ICOH) in Lima, Peru, on 27–29 November 2025, we aimed 
to: (1) synthesize the key scientific and policy messages that emerged from the COP30 side event, focusing on the 
nexus of climate change, toxic exposures and work; (2) highlight common challenges and opportunities across the 
Amazon, Africa and Europe; and (3) present the rationale for an Amazon Climate–Environment–Health 
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Consortium, in dialogue with African and European partners. A detailed policy brief that translates these insights 
into concrete recommendations for decision-makers is provided as a Supplementary Document. This manuscript 
should therefore be read as a conference-derived narrative synthesis and policy perspective, not as original human-
subjects research or a systematic review. 

 

Figure 1. Conceptual framework illustrating interactions among climate drivers, occupational and environmental 
exposures, social inequalities, and health outcomes in the Amazon Basin. Climate change, deforestation, mining, 
and industrial activities contribute to multiple exposures—including mercury, pesticides, PFAS, air pollution, 
microplastics, and heat—which disproportionately affect vulnerable populations and contribute to neurological, 
respiratory, metabolic, renal, and mental health outcomes. 

2. Materials and Methods 

This article is based on a narrative synthesis of a 90-min side event held during COP30 of the UN Framework 
Convention on Climate Change, at the Italian Ministry of Environment’s pavilion in Belém, Brazil. Speakers 
included academic researchers, Indigenous leaders, public health practitioners, and civil society representatives 
from the Amazon Basin, Africa, and Europe. The manuscript does not report original data collection or a formal 
systematic review. Instead, it synthesizes evidence, expert perspectives, and policy priorities presented during the 
side event. Published studies are cited where empirical evidence is discussed, whereas conference-derived 
observations and recommendations are identified as such. Presentations covered empirical studies, intervention 
projects, innovations in sensing technologies for real-time monitoring of toxic pollutants, and community-based 
assessments. Contributions were grouped thematically into three thematic domains rather than formally coded: (1) 
climate and toxic exposures in the Amazon, (2) work and heat in Africa and Southern Europe, and (3) cross-cutting 
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themes and policy implications. Given the diversity of designs and the descriptive nature of most contributions, 
we used a qualitative thematic synthesis approach. All presentations delivered during the COP30 side event were 
considered for inclusion in the synthesis, which was developed through discussion among the authors and refined 
during manuscript preparation. Because the objective was to synthesize key scientific and policy messages rather 
than conduct a formal qualitative research study, no structured coding framework or inter-rater reliability 
assessment was applied. Differences in interpretation were resolved through discussion and consensus among co-
authors. We acknowledge that conference-based syntheses may be affected by selection bias, as participants 
represent invited speakers and attendees and therefore may not capture the full diversity of perspectives across the 
Amazon Basin, Africa, and Europe. A detailed policy brief is provided as a Supplementary Document. 

No individual-level identifiable data are presented, and all empirical studies referenced had received local 
ethical approval. 

3. Results 

The results below summarize the main thematic messages emerging from the side event. They combine 
evidence from published studies, ongoing projects, and speaker presentations; policy proposals are identified as 
recommendations or future directions rather than empirical findings. 

3.1. Climate, Toxic Exposures, and Equity in the Amazon Basin 

3.1.1. Multiple Hazards: Heat, Mercury, and Co-Exposures 

The speakers from Brazil, Colombia, Peru and Ecuador described a multi-hazard context in which: (i) 
informal and industrial gold mining release large quantities of mercury into air, soil and water; (ii) oil extraction, 
agro-industrial expansion and deforestation introduce additional chemical, physical and mental stressors; (iii) 
climate change increases ambient temperatures and alters hydrological cycles, affecting the behaviour and 
bioavailability of contaminants. 

Biomonitoring data from Indigenous and riverine communities in the Amazon indicate persistently elevated 
mercury exposure, especially among populations whose diet depends heavily on fish [8,19–22]. As shown in Table 1, 
average hair mercury concentrations reported for Amazonian populations reach 15.0 ppm (equivalent to 15.0 µg/g) 
in Brazil, 11.83 ppm in Peru, and 9.13 ppm in Colombia, exceeding commonly cited health-based guidance values 
such as weekly tolerable intake recommendations of U.S. EPA and FAO/WHO, equivalent respectively to 1.0 and 
2.3 ppm of hair mercury [23], and surpassing recent averages reported in Japan, the Seychelles, the Faroe Islands, 
and Italy [24–27]. Although mercury levels in hair have declined in these previously highly exposed populations 
following the application of dietary policies, they remain much higher in the Amazonian populations. Throughout 
the manuscript, ppm and µg/g are numerically equivalent for hair mercury measurements. 

Conversely, fish mercury concentrations remain relevant and unchanged globally, and often quite high, 
especially in large predatory species [28]. Although direct longitudinal analyses linking annual gold prices to fish 
mercury concentrations in the Amazon remain limited, available evidence supports a plausible economic-
environmental pathway in which higher gold prices stimulate industrial and informal gold mining and, 
consequently, mercury use and release. In the Peruvian Amazon, rising international gold prices were strongly 
linked to mining expansion and to national mercury imports used for artisanal mining; Swenson et al. (2011) 
reported that gold price was associated with exponential increases in Peru’s mercury imports from 2003 to 2009 
(R2 = 0.93, p = 0.04) [29]. Mercury used for amalgamation is dispersed to air [30], soil [31], and aquatic systems, 
where it can be transformed and bioaccumulate in fish. Therefore, increasing gold prices should be considered a 
likely upstream driver of higher fish mercury contamination risk in mining-affected Amazonian areas, even if the 
fish response is shaped by species, trophic level, hydrology, and local biogeochemical conditions. 

The particularly high burden in the Amazon is consistent with the mercury content of commonly consumed 
large predatory freshwater fish, such as Dourada and Filhote/Piraíba, whose average concentrations commonly 
range from about 1.8 to 3.6 mg/kg, while Babão averages around 2.9 mg/kg [20]. Important differences persist 
globally by species and market type, with fresh large predators generally showing substantially higher mercury 
concentrations than canned fish, while canned tuna tends to have lower average levels overall, although Albacore 
(‘white’) tuna remains higher than light/skipjack tuna products [32,33]. 

 
 



Lucchini et al.   Work Health 2026, 2(3), 17  

https://doi.org/10.53941/wah.2026.100017  5 of 12  

Table 1. Comparative average mercury levels in human hair across selected populations. Values reported for 
Amazonian populations substantially exceed commonly cited health-based benchmarks of 1.0 ppm (U.S. EPA 
equivalent) and 2.3 ppm (FAO/WHO equivalent). 

Population/Region Average Hair Hg 
(ppm) Context References 

Brazil 15.0 Amazonian populations [34–37] 

Peru 11.8 Amazonian populations [38] 

Colombia 9.1 Amazonian populations [8] 

Japan 2.01 men; 1.85 
women 

Current levels after major decline from Minamata 
values of ~30 ppm [24] 

Seychelles 2.5 After reduced fish intake (down from ~7 ppm) [25] 

Faroe Islands ~1.00 After reduced pilot whale intake (down from ~5 
ppm) [26,39] 

Italy 
1.65 (>4 monthly 
fish meals); 1.40 

(<4) 
General population study [27] 

Guidance value 1.0 Equivalent to U.S. EPA tolerable intake 
recommendation [23,40] 

Guidance value 2.3 Equivalent to FAO/WHO tolerable intake 
recommendation [23,41] 

Portable and smartphone-enabled biosensors were discussed as tools for rapid on-site screening of mercury, PFAS 
and other contaminants in remote settings [42–44]. This technology will allow sustainable assessment by trained local 
scientists, yielding further knowledge of chemical risks from various environmental media and biomarkers. 

In parallel, climate projections and observational evidence indicate increasing temperatures, higher heat 
stress indices, and more frequent extreme heat events across parts of the Amazon Basin [45]. Long-term 
meteorological observations from northern Italy were used to illustrate how regional warming can be interpreted 
within broader climate, ecosystem, and health processes [46]. Integrating meteorological monitoring, climatology, 
and ecosystem perspectives is key to understanding how regional warming connects with global environmental 
change and its health implications. The discussion emphasized the interaction between mercury contamination and 
climate change in the Amazon, where gold mining remains a major source of mercury release while climate-driven 
changes in temperature, hydrology, and forest dynamics may alter mercury cycling, remobilization, and 
bioavailability. Forests can function both as a sink and a secondary source of mercury, raising concern that ongoing 
environmental change may amplify human exposure in already vulnerable communities. Therefore, an integrated 
response is highly needed, combining health assessment and human biomonitoring programs to prevent 
intoxication, awareness materials for affected populations, and legislative initiatives to strengthen prevention and 
control. This integrated approach is currently conducted at the Amazonian Mercury Institute (Instituto Amazónico 
do Mercurio, IAMER) [47]. 

The 2023 Amazon crisis, marked by record heat and drought, illustrates how these hazards are already 
emerging in routine exposure rather than remaining only in future scenarios [45]. For outdoor workers such as 
miners, loggers, and agricultural laborers, higher ambient heat and humidity increase the risks of heat strain, 
dehydration, impaired work capacity, and occupational injury [16,17]. Households without adequate housing 
quality or access to cooling are also more vulnerable, as extreme heat is intensified by poor thermal protection and 
limited adaptive capacity [48,49]. 

Panelists stressed that besides mercury, communities are concurrently exposed to other chemicals, noise and 
psychosocial stress, creating complex mixtures whose combined effects are still poorly understood. Pesticide 
contamination has been documented in water and sediments on Indigenous lands in the Brazilian Amazon, and 
recent biomarker-based studies in traditional Amazonian communities suggest that environmental contamination 
can be accompanied by measurable effect biomarkers, including altered cholinesterase activity and related 
inflammatory markers [50]. Microplastics are now recognized as widespread contaminants across Amazonian 
aquatic and terrestrial ecosystems [11]. Recent evidence reveals the presence of ‘forever chemicals’ (e.g., 
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perfluoroalkyl and polyfluoroalkyl substances, PFAS) in the Amazon Forest, with detectable levels of 
perfluorooctanoic acid (PFOA) at concentrations up to 2 pg/m3 [51]. However, the impacts of PFAS exposure in 
this ecosystem remain largely unknown. 

Seasonal biomass burning further increases particulate air pollution and is associated with adverse respiratory 
and cardiovascular effects, with disproportionate impacts on Indigenous populations and other highly exposed 
communities [52–54]. In addition, environmental degradation, extractive activities, and repeated contamination 
events can generate chronic psychosocial stress and mental health burdens, underscoring the need to address these 
exposures within a broader climate–environment–health exposome [53]. Decades of oil extraction in the 
Ecuadorian Amazon have contaminated water, soil, and air, degraded biodiversity, and contributed to stress, 
anxiety, depression, and feelings of powerlessness, particularly among women in affected Indigenous 
communities. These findings suggest that environmental degradation should be considered not only a source of 
toxic exposures but also a determinant of mental health, acting through chronic stress pathways that interact with 
social vulnerability, displacement, loss of livelihoods, and cultural disruption. 

3.1.2. Indigenous and Traditional Populations’ Health, Rights and Environmental Justice 

Emerging evidence links these exposures to neurodevelopmental effects, as well as possible cardiovascular 
and metabolic outcomes [8,21,55,56]. Evidence from fieldwork in Indigenous territories, particularly among the 
Munduruku population, reveals: (i) high levels of in utero and early-life mercury exposure, with clinical pictures 
reminiscent of congenital Minamata disease in some children; (ii) encroachment of illegal mining into protected 
areas and Indigenous lands; and (iii) inadequate access to basic services such as safe drinking water, fresh food 
and transportation [19,20,55]. Preliminary results from a longitudinal study of Indigenous pregnant women and 
newborns further underscore the magnitude of this burden: among 178 pregnant women, hair total mercury showed 
a median of 8.88 µg/g, an average of 9.89 µg/g, and a maximum of 31.0 µg/g, while among their 125 newborns 
the median was 5.52 µg/g, the average 5.83 µg/g, and the maximum 16.1 µg/g, all well above the weekly tolerable 
intake recommendations. These findings support concern that mercury exposure begins during gestation and 
continues through the first 1000 days of life, with potentially serious implications for neurodevelopment and child 
health in communities already affected by structural barriers to healthcare access [55]. 

Additional evidence from the Colombian Amazon and other mining-affected Amazonian regions shows that 
mercury exposure extends far beyond a conventional toxicological problem; it represents a climate-sensitive, food-
system-mediated public health threat that disproportionately burdens Indigenous and riverine communities, 
particularly pregnant women, infants, and children [19,55,57]. Community-based biomonitoring has repeatedly 
documented hair mercury concentrations above health-based benchmarks in populations that depend heavily on 
fish as a primary source of animal protein, while territorial isolation, limited access to safer dietary alternatives, 
and hydrological instability associated with climate variability further deepen vulnerability [8,19,20,22,49,55,57]. 
This pattern calls for integrated surveillance frameworks linking human biomonitoring, watershed-based exposure 
assessment, culturally grounded risk communication, and locally adapted dietary guidance, with particular 
emphasis on protection during pregnancy and the first 1000 days of life [8,55,57]. Taken together, these conditions 
position the Amazon as a critical setting where environmental toxicology, climate variability, food security, and 
environmental justice converge within the same public health and policy challenge. 

From a legal perspective, participants noted that the local judicial mechanisms have often been slow, difficult 
to access, and insufficient to secure timely remediation and compensation for Indigenous and riverine communities 
affected by extractive activities in the Amazon [58,59]. Inter-American human rights reports on the Pan-Amazon 
have called for decisive action against impunity and for both individual and collective redress for victims of business-
related and illegal activities, while the UN Office of the High Commissioner for Human Rights (OHCHR) guidance 
emphasizes that access to remedy should include effective non-judicial mechanisms in addition to courts [60]. In this 
context, panelists argued for culturally appropriate administrative compensation registries or claims mechanisms 
specifically tailored to mercury poisoning linked to mining and oil extraction, combined with immediate 
investments in safe water, food access, transport, and health services. 

3.1.3. Transport Corridors, Diesel Pollution and “Logistics Heat Islands” 

An Indigenous-led assessment showed that major federal highways in the Brazilian Amazon (BR-319, BR-
174, BR-163, and BR-010/316/222) function as intensive diesel truck corridors serving export-oriented supply 
chains. Estimates suggest that nearly 12,000 heavy diesel trucks operate along the four major transport corridors, 
generating approximately 1.5 million tons of CO2 per year [61]. Beyond greenhouse gas emissions, they create air 
pollution hotspots (fine particles, nitrogen oxides), noise, soil and water contamination from fuel and lubricants, 



Lucchini et al.   Work Health 2026, 2(3), 17  

https://doi.org/10.53941/wah.2026.100017  7 of 12  

and “logistics heat islands” around industrial districts and logistic hubs. Health impact calculations indicate 
substantial burdens of respiratory morbidity and mortality in populations living near these corridors. The analysis 
also showed that fiscal incentives and tax exemptions subsidize this high-carbon logistics model, while 
externalizing health and environmental costs to the local communities [61]. 

3.2. Africa and Europe: Heat, Work and Vulnerable Populations 

3.2.1. Child Heat Impacts and School-Based Interventions in Africa 

The Child Heat Impacts—Climate Health Interventions (CHI2) programme [62] led by the University of 
KwaZulu-Natal highlights children’s vulnerability to rising temperatures in African settings, where school 
environments, limited shade, classroom design, and urban heat can intensify heat-related symptoms and respiratory 
complaints. Its school-based and community-engaged approach emphasizes shared themes of heat vulnerability, 
urban design, and locally co-designed interventions, including shaded spaces, cooling strategies, adapted 
timetables, and child-friendly heat awareness tools. 

3.2.2. Urban Heat Islands and Green Infrastructure in Ethiopian Cities 

Remote-sensing analyses the ENABLE project in four Ethiopian cities highlighted how rapid urbanization 
and uneven green infrastructure shape urban heat vulnerability, with higher surface temperatures in peripheral 
expanding areas and daytime cooling associated with vegetation expansion [63,64]. These findings reinforce the 
importance of urban design, green corridors, and spatial planning as practical interventions to reduce heat exposure 
and related non-communicable disease risks in rapidly growing cities. 

3.2.3. Pregnant Women and Agricultural Workers as Sentinel Groups 

Heat-focused studies in urban Ethiopia and rural Southern Spain identified pregnant women and female 
agricultural workers as sentinel groups for climate-related health risks, linking urban heat islands, limited cooling, 
poor walkability, and high physical workloads to constrained mobility, dehydration, heat strain, and early kidney 
dysfunction. Together, these findings emphasize shared needs for heat-sensitive urban design, safer work 
organization, hydration and pacing strategies, and stronger intervention evidence for vulnerable workers and 
populations [65]. 

3.2.4. Occupational Heat Strain in Construction and Other Outdoor Work 

The INTERCAMBIO living review on heat-stress interventions for construction workers highlights a major 
intervention gap: few studies exist, most focus on personal protective equipment, and evidence remains limited 
for multidimensional approaches, low- and middle-income countries, and women workers [66]. This reinforces 
the need for co-created heat-prevention plans that combine engineering controls, safer work organization, 
hydration and pacing strategies, and regulatory measures, an area where coordinated studies through the proposed 
Consortium could add value. 

3.3. Cross-Cutting Themes 

Across all regions and presentations, several common themes emerged. 
Mixture exposomic effects: Populations are rarely exposed to a single hazard. Heat interacts with chemicals, 

air pollution, heavy workloads and psychosocial stress, yet risk assessments and regulations still largely focus on 
single agents. Emerging evidence indicates the presence of novel contaminants, including microplastics and 
“forever chemicals”. However, their interactions with legacy pollutants such as mercury are largely unknown, 
representing a critical knowledge gap with potentially significant consequences for ecosystem and human health. 

Inequities in exposure, care and justice: Indigenous peoples, low-income workers, informal laborers, women 
and children bear the brunt of converging hazards, while benefiting least from economic activities that drive them. 
Access to health care, legal remedies and compensation is uneven and often insufficient. 

Data gaps and fragmented evidence: There is a shortage of robust, longitudinal and intervention studies on 
heat and mixed exposures in low- and middle-income countries, and a lack of standard indicators for children’s 
heat-related health and community-level impacts. 

Technology and local ownership: Wearables, remote sensing, biosensors and omics platforms can support 
“precision public health”, but only if embedded in locally owned systems and accompanied by capacity building 
and open, equitable data governance. Portable sensors can be especially powerful for community-based monitoring 
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by overcoming the limitations of traditional laboratory-based techniques and enabling cost-effective measurements 
in remote areas [67,68]. 

Transdisciplinary and trans-regional collaboration: The complexity of climate–environment–health 
challenges require collaboration across disciplines (epidemiology, toxicology, climate science, social science, law) 
integrated with Indigenous knowledge and across regions. 

4. Discussion 

The COP30 side event illustrated that the interface between climate, toxic exposures and work is increasingly 
central to global occupational and environmental health yet remains under-addressed in both research and policy. 
The Amazon Basin exemplifies how climate change, extractive economies and infrastructural development 
converge to produce multi-hazard environments. Air pollution and water contamination from the oil industry, 
mercury exposure, diesel emissions, deforestation, and rising temperatures jointly threaten the health of workers 
and communities, with impacts on Indigenous people and traditional communities. Emerging pollutants and their 
impacts on these ecosystems pose an additional and growing challenge. These risks are especially critical where 
fish-dependent food systems, maternal-child vulnerability, and limited access to health services converge, 
reinforcing the need for integrated biomonitoring and culturally grounded prevention strategies. In African and 
European settings, heat-related risks in construction, agriculture, and urban environments demonstrate that even 
in diverse socio-economic contexts, workers and vulnerable populations face common threats. While the African 
examples presented here focused primarily on heat-related health risks and urban adaptation, relatively little 
evidence is currently available on combined climate and toxic chemical exposures in African populations, 
highlighting an important research gap. Ethiopia, for example, is highly exposed to toxic substances from air 
pollution, which was not covered in this meeting due to time limitations. 

The occupational health community is well positioned to contribute frameworks and tools—such as exposure 
assessment methods, hazard control hierarchies, and surveillance systems—that can be adapted to this broader 
climate–environment–health agenda. However, these tools must be expanded to account for mixtures of exposures 
and structural determinants, including legal, economic, and political intergovernmental relations. 

An exposomic perspective—capturing the totality of environmental exposures across the life course—
provides a unifying framework to characterize these complex interacting risks. Applying exposomics can 
strengthen the assessment of cumulative and co-occurring hazards (e.g., heat, air pollution, and chemical 
exposures) and link them more directly to health outcomes, thereby informing more integrated prevention and 
policy strategies. For example, integrating biomonitoring of mercury, pesticides, PFAS, and inflammatory 
biomarkers with wearable heat sensors, satellite-derived environmental indicators, and multi-omics approaches 
could help characterize cumulative exposures and identify vulnerable populations across the life course. 

This conference-based synthesis has limitations. It reflects the topics and perspectives represented at the side 
event and is not a systematic review of all available evidence. Some regions and hazards are therefore discussed 
in greater depth than others, particularly the Amazonian mercury and extractive-sector issues that were central to 
the event. 

A key proposal emerging from the side event was the establishment of an Amazon Climate–Environment–
Health Consortium as an organizing platform aimed at achieving several goals: 
• Connect existing and emerging cohorts and community-based studies across the Amazon Basin; 
• Harmonize existing data, environmental and biomonitoring protocols for mercury, other contaminants, air 

pollution, and heat; 
• Develop an integrated framework for community-based monitoring and assessment of ecosystem health. 
• Integrate Indigenous knowledge and social science perspectives; 
• Respect local expertise while strengthening local infrastructure and supporting the retention of qualified 

human resources; 
• Coordinate training and capacity-building activities; 
• Co-produce policy-relevant evidence with African and European partners facing analogous issues. 

If implemented, such a consortium could serve as a bridge between research and policy, by generating the 
evidence base required to support the recommendations summarized in the accompanying policy brief 
(Supplementary Document). These include stronger control of mercury and other chemicals in mining and oil 
extraction, identification of emerging hazards, just transitions in transport and logistics, enhanced occupational 
heat protections, and shared indicators and data infrastructures. 
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5. Conclusions 

This conference report and policy perspective synthesizes discussions from the COP30 side event on 
“Amazon and Heat”, which brought together diverse stakeholders from the Amazon Basin, Africa, and Europe to 
examine how climate change, toxic exposures, and working conditions intersect. The discussions highlighted that 
heat is a unifying risk factor across regions and sectors, but its impacts are magnified where workers and 
communities are also exposed to toxic chemicals, air pollution and social vulnerability. Framing these intersecting 
risks through an exposomic lens can enhance understanding of cumulative, life-course exposures and their 
combined health effects, enabling more precise identification of vulnerable populations and more integrated 
intervention strategies across climate and occupational/environmental health domains. The proposed Amazon 
Climate–Environment–Health Consortium aims to operationalize these insights by linking epidemiological, 
environmental, and social science work across multiple countries, while the policy brief (Supplementary 
Document) translates them into actionable recommendations. Protecting Amazonian forests, African urban 
communities and workers on all continents from the combined risks of heat and pollution is both a public health 
imperative and a precondition for a just climate transition. 

Supplementary Materials 

The additional data and information can be downloaded at: https://media.sciltp.com/articles/others/ 
2607310939374747/WAH-26050040-SM.pdf. Policy Brief—“Amazon and Heat: Community-First Climate–
Environment–Health Action from the Amazon Basin to Africa and Europe”. 
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