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Abstract: Climate change affects public health through multiple negative impacts 
such as heatwaves, air pollution, and changes in precipitation patterns. These factors 
increase the risk of heatstroke, worsen respiratory diseases, and promote the spread of 
vector-borne infectious diseases. Additionally, climate change affects food security 
and mental health through natural disasters. To address these challenges, adaptation 
measures are needed in healthcare, agriculture, and technological research, along with 
public education and international cooperation. 
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1. Introduction 
Climate change has become a major global challenge, influencing public 

health in a complex and multidimensional way. These climatic shifts have a 
significant impact on the environment, ecosystems, infrastructure, and, not least, on 
human health. In this context, it is essential to understand the mechanisms through 
which climate change affects health and to identify solutions to address these 
challenges in the 21st century. 

Heatwaves, air pollution, and changes in precipitation patterns represent the 
main manifestations of climate change that directly influence human health. Heatwaves 
increase the risk of heatstroke and dehydration, especially for vulnerable groups such 
as the elderly and children. In addition, air pollution caused by the rise in greenhouse 
gas emissions worsens respiratory problems such as asthma and chronic bronchitis1. 

Climate change also favours the spread of vector-borne infectious diseases 
such as malaria and dengue into regions that were previously protected by lower 
temperatures. These changes further affect food security by reducing crop yields 
and the nutritional quality of food. Natural disasters such as hurricanes and floods 
can have a significant impact on mental health, generating anxiety, depression, and 
post-traumatic stress. 
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To address these challenges, a coordinated response is required, one that 

includes adapting health infrastructure, promoting sustainability in agriculture, and 

improving health monitoring systems. Public education campaigns on the effects of 

climate change on health are also essential, as are investments in research and 

development to identify new technological solutions to mitigate the impact of 

climate change. 

Managing the effects of climate change on health is a priority for the 21st 

century, and the response must be global and integrated. 

 

2. Presentation of Climate Change 

Climate change2 refers to significant and long-term modifications in global or 

regional climate patterns, observable over an extended period of time3. These changes 

can affect the planet’s average temperature, precipitation, the frequency and intensity 

of extreme weather events, and more. In the current context, the term mainly refers to 

climate change caused by human activities, also known as “global warming” 4. 

The main causes of climate change are greenhouse gas emissions, deforestation, 

and industrial activities. 

Greenhouse gas (GHG) emissions include carbon dioxide (CO₂), methane (CH₄), 

and nitrogen oxides (NOx). Carbon dioxide is the most important anthropogenic 

greenhouse gas5 and is produced mainly by the burning of fossil fuels such as coal, 

oil, and natural gas, as well as by industrial processes such as cement manufacturing6. 

Atmospheric concentrations of CO₂ have increased significantly since the industrial 

period, reaching record levels7. Methane, although present in smaller amounts than 

CO₂, is a much more powerful greenhouse gas8. It originates from livestock 

 
2 For a detailed analysis of climate change see, Anca-Ileana Dușcă, Les changements climatiques. 

Postulat ou thème plein de controverses?, Les Impliqués, Paris, 2024. 
3 Intergovernmental Panel on Climate Change (IPCC), Climate Change 2021: The Physical 

Science Basis, available at https://www.ipcc.ch/report/ar6/wg1, accessed August 20, 2024 
4 National Aeronautics and Space Administration (NASA), Global Climate Change: Vital 

Signs of the Planet, available at https://climate.nasa.gov/, accessed August 20, 2024 
5 Ayush Bhavsar, Deepika Hingar, Samyak Ostwal, Ishan Thakkar, Sandeepsinh Jadeja, Manan 

Shah, The current scope and stand of carbon capture storage and utilization ∼ A comprehensive review, 

in “Case Studies in Chemical and Environmental Engineering”, Volume 8, 2023, available at 

https://www.sciencedirect.com/science/article/pii/S2666016423000737?via%3Dihub  
6 United States Environmental Protection Agency (EPA), Overview of Greenhouse Gases, 

available at https://www.epa.gov/ghgemissions/overview-greenhouse-gases, accessed August 20, 2024. 
7 Global Carbon Project, Global Carbon Budget 2023, available at https://www.globalcarbonproject. 

org/, accessed August 20, 2024. 
8 Methane and Climate Change / Reay, D. (Editor); Smith, P. (Editor); van Amstel, A.R. 

(Editor). Londen: Earthscan, 2010; Hanif S., Lateef M., Hussain K., Hyder S., Usman B., Zaman K., 

Asif M., Controlling air pollution by lowering methane emissions, conserving natural resources, and 

slowing urbanization in a panel of selected Asian economies, in “PLoS One”, no. 17(8)/2022, doi: 

10.1371/journal.pone.0271387; Sneha Thakur, Hitesh Solanki, Role of Methane in Climate Change 

and Options for Mitigation-A Brief Review, in “International Association of Biologicals and 

Computational Digest”, 2021, doi: 10.56588/iabcd.v1i2.80. 
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digestion, the management of organic waste, and fossil fuel production9. Nitrogen 

oxides contribute to the greenhouse effect by generating gases such as nitrogen 

dioxide, which have a significant impact on global warming10. These gases are 

emitted mainly from agricultural and industrial activities, as well as from motor 

vehicles11.  

Deforestation, particularly in tropical regions, contributes to climate change 

by releasing CO₂ stored in forest vegetation12. Forests play a crucial role in absorbing 

CO₂ and regulating the climate13. When they are destroyed or degraded, this absorption 

function is lost, and often the plant material is burned or decomposes, releasing 

even more CO₂ into the atmosphere14. 

The conversion of forests into agricultural land or for urban development 

reduces the amount of vegetation capable of absorbing CO₂, thus contributing to 

the increase in greenhouse gas concentrations15. 

Many industrial processes generate greenhouse gases and other pollutants 

that contribute to climate change16. For example, cement manufacturing releases 

large amounts of CO₂17, while chemical processes in industry can produce other 

 
9 Intergovernmental Panel on Climate Change (IPCC), Climate Change 2022: Impacts, Adaptation, 

and Vulnerability, available at https://www.ipcc.ch/report/ar6/wg2/, accessed August 20, 2024. 
10 Intergovernmental Panel on Climate Change (IPCC), Climate Change 2022: Impacts, 

Adaptation, and Vulnerability, available at https://www.ipcc.ch/report/ar6/wg2/, accessed August 20, 2024. 
11 Emma L. Aronson, Steven D. Allison, Meta-analysis of environmental impacts on nitrous 

oxide release in response to N amendment, in “Front. Microbiol.”, vol. 3/2012, p. 272, doi: 

10.3389/fmicb.2012.00272.  
12 Anna Lenaker, Frances Seymour, Global Emissions and Local Deforestation Are Combining 

to Create Dangerous Levels of Heat Stress in the Tropics, March 1, 2023, available at https://www. 
wri.org/insights/deforestation-heat-stress-tropics 

13 National Research Council. 2010. Advancing the Science of Climate Change. Washington, DC: 
The National Academies Press. doi: 10.17226/12782. National Academies of Sciences, Engineering, 

and Medicine. 2010. Advancing the Science of Climate Change. Washington, DC: The National 

Academies Press. https://doi.org/10.17226/12782. 
14 Y. Li, , J.C.A. Baker, P.M. Brando, F.M. Hoffman, D.M. Lawrence, D.C. Morton, A.L.S. 

Swann, M.R. Uribe, J.T. Randerson, Future increases in Amazonia water stress from CO2 physiology 
and deforestation, in “Nature Water”, no. 1/2023, pp. 769-777, doi: 10.1038/s44221-023-00128-y. 

15 J. A. Foley et al., Global Consequences of Land Use, in “Science”, vol. 309, no. 5734/2005, 
pp. 570-574, available at https://www.science.org/doi/10.1126/science.1111772; R. A.Betts et al., 

Carbon Fluxes from Land Use Change in the Tropics, in “Geophysical Research Letters”, vol. 31,  
no. 16/2004, L20503, available at https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2004GL020214; 

R. A. Houghton, Emissions of Carbon Dioxide from Deforestation and Land Use Change in the Tropics, 
in “Global Biogeochemical Cycles”, vol. 16, no. 2/2002, available at https://agupubs.onlinelibrary.wiley. 

com/doi/10.1029/2001GB001850; S. Luyssaert et al., Land Management and Land-Cover Change Have 
Impacts of Similar Magnitude on Surface Temperature, in “Nature Climate Change”, vol. 1,  

no. 1/2011, pp. 39-43, available at https://www.nature.com/articles/nclimate1060. 
16 R.Gh. Alajmi, Energy Consumption and Carbon Emissions: An Empirical Study of Saudi 

Arabia, in “Sustainability”, no. 16(13)/2024, p. 5496, https://doi.org/10.3390/su16135496. 
17 M.Z. Khaiyum, S. Sarker, G. Kabir, Evaluation of Carbon Emission Factors in the Cement 

Industry: An Emerging Economy Context, in “Sustainability”, no. 15(21)/2023, p. 15407, https://doi.org/ 
10.3390/su152115407 

https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://www.science.org/doi/10.1126/science.1111772
https://agupubs.onlinelibrary.wiley.com/doi/abs/10.1029/2004GL020214
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2001GB001850
https://agupubs.onlinelibrary.wiley.com/doi/10.1029/2001GB001850
https://www.nature.com/articles/nclimate1060
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harmful gases18. Industry is also a major consumer of energy, often derived from 

fossil fuels, which contributes to CO₂ and other greenhouse gas emissions. 

According to the IPCC (Intergovernmental Panel on Climate Change19) 

report, the global average temperature has increased by about 1.2°C compared to 

pre-industrial levels20, with an accelerated warming rate in recent decades. The 

latest data show that this trend is continuing, with 19 of the 20 warmest years on 

record occurring since the beginning of the 21st century21. 

Recent studies show an increase in the frequency and severity of extreme 

weather events such as hurricanes, tornadoes, and floods22. For example, Atlantic 

hurricanes have become more intense23, while severe flooding is more frequent in 

many regions of the world24. 

Climate change also influences precipitation patterns, leading to increases in 

extreme rainfall and prolonged droughts in various parts of the world25. Regions 

that were previously humid may experience severe droughts, while arid regions 

may face intense rainfall and flooding26. 

 

3. Physical Manifestations of Climate Change 

Heatwaves are periods of extremely high temperatures lasting for several 

days. Studies show that the frequency and intensity of heatwaves have increased 

significantly in recent decades27. The continuous rise in global average temperatures 

has led to a greater number of days with extreme heat. For example, the European 

 
18 Duncan Austin, Jose Glodemberg, Gwen Parkert, Contributions to Climate Change. Are 

Conventional Metrics Misleading the Debate?, in “World Resouces Institute”, 1998. 
19 For more details, see https://www.dcceew.gov.au/climate-change/international-climate-

action/intergovernmental-panel.  
20 International Energy Agency | World Energy Outlook 2023, available at https://iea.blob. 

core.windows.net/assets/86ede39e-4436-42d7-ba2a-edf61467e070/WorldEnergyOutlook2023.pdf.  
21 NASA, Global Climate Change: Vital Signs of the Planet, available at https://climate.nasa. 

gov/%C2%A0%C2%A0/.  
22 World Meteorological Organization (WMO), State of the Global Climate 2023, available at 

https://storymaps.arcgis.com/stories/2545ecd62e594005bb196b0ba962d7cb.  
23 K.L. Ebi, J. Vanos, J.W. Baldwin, J.E. Bell, D.M. Hondula, N.A. Errett, K. Hayes, C.E. Reid, 

S. Saha, J. Spector, P. Berry, Extreme Weather and Climate Change: Population Health and Health 

System Implications, in “Annu Rev Public Health”, 2021 Apr 1;42:293-315. doi: 10.1146/annurev-

publhealth-012420-105026. Epub 2021 Jan 6. PMID: 33406378; PMCID: PMC9013542.  
24 Tom Knutson, Senior Scientist, NOAA/GFDL, Global Warming and Hurricanes. An 

Overview of Current Research Results, July 3, 2024, available at https://sciencecouncil.noaa.gov/wp-

content/uploads/2023/05/1.1_SOS_Atlantic_Hurricanes_Climate.pdf  
25 IPCC, Climate Change 2022: Impacts, Adaptation and Vulnerability, available at https:// 

www.ipcc.ch/report/ar6/wg2/  
26 Clement D.D. Sohoulande, Vijay P. Singh, Impact of climate change on precipitation 

patterns: A comparative approach, International Journal of Climatology, in “RMETS”, no. 36(10)/2016, 

available at https://rmets.onlinelibrary.wiley.com/doi/epdf/10.1002/joc.4578 
27 World Meteorological Organization (WMO), State of the Global Climate 2023, available at 

https://wmo.int/publication-series/state-of-global-climate-2023, accessed August 24, 2024. 

https://www.dcceew.gov.au/climate-change/international-climate-action/intergovernmental-panel
https://www.dcceew.gov.au/climate-change/international-climate-action/intergovernmental-panel
https://iea.blob.core.windows.net/assets/86ede39e-4436-42d7-ba2a-edf61467e070/WorldEnergyOutlook2023.pdf
https://iea.blob.core.windows.net/assets/86ede39e-4436-42d7-ba2a-edf61467e070/WorldEnergyOutlook2023.pdf
https://climate.nasa.gov/%C2%A0%C2%A0/
https://climate.nasa.gov/%C2%A0%C2%A0/
https://storymaps.arcgis.com/stories/2545ecd62e594005bb196b0ba962d7cb
https://sciencecouncil.noaa.gov/wp-content/uploads/2023/05/1.1_SOS_Atlantic_Hurricanes_Climate.pdf
https://sciencecouncil.noaa.gov/wp-content/uploads/2023/05/1.1_SOS_Atlantic_Hurricanes_Climate.pdf
https://www.ipcc.ch/report/ar6/wg2/
https://www.ipcc.ch/report/ar6/wg2/
https://wmo.int/publication-series/state-of-global-climate-2023
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heatwave in the summer of 2022 brought record-breaking temperatures to many 

countries, with devastating impacts on public health and infrastructure28. 

Floods can be caused by heavy rainfall, snowmelt, or rising sea levels. They 
have become more frequent and severe in many regions of the world29. Climate 

change contributes to the intensification of extreme rainfall and the increasing 
frequency of floods. Floods cause infrastructure damage, economic losses, and 

threaten human health through the contamination of water sources and the 
destruction of housing30. 

Droughts are prolonged periods of dry conditions that affect water resources 
and agriculture. Climate change contributes to the intensification of droughts by 

altering precipitation patterns and increasing evaporation31. For example, the severe 

drought in Australia between 2017 and 2019 had a devastating impact on agriculture 
and water resources, leading to significant economic losses and water crises32. 

Extreme storms include hurricanes, tornadoes, and cyclones. Climate change 
contributes to the intensification of these storms by raising ocean temperatures and 

atmospheric humidity33. These storms are becoming stronger and more destructive. 
For example, Hurricane Katrina in 2005 was one of the most devastating storms in 

recent history, with catastrophic impacts on New Orleans and other areas of the 
southern United States34. 

 
4. Impact on Ecosystems, Infrastructure, and Human Life 

Climate change affects ecosystems by altering species distribution and 
destroying natural habitats. For example, coral reefs are extremely vulnerable 

to rising ocean temperatures, which leads to coral bleaching and death35. 
Climate shifts can cause species to migrate toward higher latitudes or altitudes, 

 
28 European Environment Agency (EEA), The European Environment – State and Outlook 

2020, available at https://www.eea.europa.eu/soer/2020, accessed August 24, 2024. 
29 IPCC, Climate Change 2022: Impacts, Adaptation, and Vulnerability, available at 

https://www.ipcc.ch/report/ar6/wg2/, accessed August 24, 2024. 
30 National Oceanic and Atmospheric Administration (NOAA), Flooding and Its Impacts, 

available at https://www.noaa.gov/, accessed September 9, 2024. 
31 National Drought Mitigation Center (NDMC), Drought and Climate Change, available at 

https://drought.unl.edu/, accessed August 24, 2024. 
32 Australian Bureau of Meteorology, Drought and Water Availability, available at 

https://www.bom.gov.au/, accessed August 24, 2024. 
33 IPCC, Climate Change 2021: The Physical Science Basis, available at https://www.ipcc.ch/ 

report/ar6/wg1/, accessed August 24, 2024. 
34 Federal Emergency Management Agency (FEMA), Hurricane Katrina: Impact and 

Recovery, available at https://www.fema.gov/, accessed August 24, 2024; E. E. Godwin, V. A.Foster, 

E. P. Keefe, Hurricane Katrina Families: Social Class and the Family in Trauma Recovery, in “The 

Family Journal”, no. 21(1)/2013, pp. 15-27, available at https://doi.org/10.1177/1066480712458224. 
35 D. Susiloningtyas, T. Handayani, A. N. Amalia, The Impact of Coral Reefs Destruction and 

Climate Change in Nusa Dua, Nusa Penida, Bali, Indonesia, in IOP Conferences Series. Earth and 

Environmental Science, Vol. 145, The 1st UPI International Geography Seminar, Indonesia, 8 August 

2017. 

https://www.eea.europa.eu/soer/2020
https://www.ipcc.ch/report/ar6/wg2/
https://www.noaa.gov/
https://drought.unl.edu/
https://www.bom.gov.au/
https://www.ipcc.ch/report/ar6/wg1/
https://www.ipcc.ch/report/ar6/wg1/
https://www.fema.gov/
https://doi.org/10.1177/1066480712458224
https://iopscience.iop.org/volume/1755-1315/145
https://iopscience.iop.org/issue/1755-1315/145/1
https://iopscience.iop.org/issue/1755-1315/145/1
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disrupting ecosystem balance and endangering those species that cannot adapt 
or migrate36. 

Floods and extreme storms can cause major destruction to both urban and rural 

infrastructure, including buildings, roads, and transport networks37. Heatwaves and 

droughts also affect infrastructure by increasing energy demand and damaging 

construction materials38. The costs of repairing and adapting infrastructure to 

withstand climate change are significant, straining both public and private budgets39. 

Climate change has a direct impact on human health, including increased 

risks of respiratory diseases, heat strokes, and water-related issues40. Heatwaves 

can cause illnesses and deaths associated with extreme heat, particularly among 

vulnerable populations such as the elderly and children41. Droughts and floods 

affect agricultural production and the availability of water resources, jeopardizing 

food security and access to clean drinking water42. These challenges can lead to 

rising food prices and even conflicts over scarce resources43. 

 

5. Impact on Public Health 

Heatwaves, characterized by prolonged periods of extremely high temperatures, 

can cause heatstroke and dehydration. Heatstroke occurs when extended exposure 

to extreme heat disrupts the body’s normal function, leading to symptoms such as 

confusion, dizziness, and loss of consciousness44. Dehydration happens when the 

body loses more fluids than it consumes, which can result in serious health issues, 

 
36 C. D. Thomas et al., Extinction Risk from Climate Change, in “Nature”, vol. 427/2004, pp. 

145-148. 
37 Innovations in Weather Forecasting for a Changing Climate, February 15, 2024, available 

at https://www.eesi.org/briefings/view/021524weather  
38 National Renewable Energy Laboratory (NREL), Effects of Extreme Weather on 

Infrastructure, available at https://www.nrel.gov/, accessed August 24, 2024. 
39 Keith Wade, Marcus Jennings, The impact of climate change on the The impact of climate 

change on the global economy global economy, available at https://mybrand.schroders.com/m/ 

05314293f702fa9c/original/Wade-Climate-Change-GlobalEconomy.pdf 
40 World Health Organization (WHO), Climate Change and Health, available at 

https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health, accessed 

August 24, 2024. 
41 Centers for Disease Control and Prevention (CDC), Heat and Health, available at 

https://www.cdc.gov/, accessed August 24, 2024. 
42 Food and Agriculture Organization (FAO), Climate Change and Food Security, available at 

https://www.cdc.gov/heat-health/hcp/clinical-overview/index.html, accessed September 9, 2024. 
43 World Bank, The costs to developing countries or adapting to climate change: new methods 

and estimates – the global report of the economics of adaptation to climate change study, available at 

https://documents.worldbank.org/en/publication/documents-

reports/documentdetail/360351468127796135/the-costs-to-developing-countries-or-adapting-to-

climate-change-new-methods-and-estimates-the-global-report-of-the-economics-of-adaptation-to-

climate-change-study, accessed September 9, 2024. 
44 Centers for Disease Control and Prevention (CDC), Heat-Related Illnesses, available at 

https://www.cdc.gov/niosh/topics/heatstress/, accessed August 24, 2024. 

https://www.eesi.org/briefings/view/021524weather
https://www.nrel.gov/
https://mybrand.schroders.com/m/05314293f702fa9c/original/Wade-Climate-Change-GlobalEconomy.pdf
https://mybrand.schroders.com/m/05314293f702fa9c/original/Wade-Climate-Change-GlobalEconomy.pdf
https://www.who.int/teams/environment-climate-change-and-health/climate-change-and-health
https://www.cdc.gov/
https://www.cdc.gov/heat-health/hcp/clinical-overview/index.html
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/360351468127796135/the-costs-to-developing-countries-or-adapting-to-climate-change-new-methods-and-estimates-the-global-report-of-the-economics-of-adaptation-to-climate-change-study
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/360351468127796135/the-costs-to-developing-countries-or-adapting-to-climate-change-new-methods-and-estimates-the-global-report-of-the-economics-of-adaptation-to-climate-change-study
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/360351468127796135/the-costs-to-developing-countries-or-adapting-to-climate-change-new-methods-and-estimates-the-global-report-of-the-economics-of-adaptation-to-climate-change-study
https://documents.worldbank.org/en/publication/documents-reports/documentdetail/360351468127796135/the-costs-to-developing-countries-or-adapting-to-climate-change-new-methods-and-estimates-the-global-report-of-the-economics-of-adaptation-to-climate-change-study
https://www.cdc.gov/niosh/topics/heatstress/
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including kidney failure45. For example, the European heatwave of summer 2022 

caused a significant number of heat-related deaths, including in France and Spain46. 

Studies have shown that the risks of heatstroke and dehydration are higher among 

the elderly and individuals with pre-existing health conditions47. 

Climate change can exacerbate air pollution by increasing temperatures and 

intensifying urban smog. Emissions of greenhouse gases and fine particulate matter 

(PM2.5) can trigger or worsen respiratory illnesses such as asthma and chronic 

bronchitis48. Higher temperatures may also favour the spread of allergens and 

increase ground-level ozone concentrations, worsening respiratory problems49. For 

instance, in the United States, the Environmental Protection Agency (EPA) 

reported a rise in the number of days with extreme pollution in large cities, which 

led to an increase in hospitalizations for respiratory conditions50. 

Climate change can affect the quality of drinking water by altering precipitation 

patterns and river flow regimes. Floods and droughts may contaminate water 

sources with pathogens and toxic substances, raising the risks of waterborne 

diseases such as cholera and hepatitis A51. Higher temperatures can also promote 

the proliferation of harmful algal blooms, which release toxins that impact water 

quality52. In India, extreme seasonal fluctuations and floods have contaminated 

water sources and been linked to outbreaks of cholera and other gastrointestinal 

illnesses53. 

Climate change influences the distribution and incidence of vector-borne 

infectious diseases such as malaria and dengue. Rising temperatures and increased 

humidity can expand the habitats where vectors such as Anopheles mosquitoes 

(which transmit malaria) and Aedes mosquitoes (which transmit dengue) thrive and 

 
45 National Institute of Diabetes and Digestive and Kidney Diseases (NIDDK), Dehydration, 

available at https://www.niddk.nih.gov/, accessed August 24, 2024. 
46 European Environment Agency (EEA), Heatwaves and Health Impact in Europe, available 

at https://www.eea.europa.eu/, accessed August 24, 2024. 
47 Sari Kovats, Kristie Ebi, Heatwaves and public health in Europe, in “European journal of 

public health”, No. 16/2007, pp. 592-599, doi: 10.1093/eurpub/ckl049. 
48 World Health Organization (WHO), Air Pollution and Health, available at https://www. 

who.int/health-topics/air-pollution#tab=tab_1, accessed August 24, 2024. 

 49 J.G. Ayres et al., Climate change and respiratory disease: European Respiratory Society 

position statement, in “European Respiratory Journal”, no. 34(2)/2009, pp. 295-302, available at 

https://erj.ersjournals.com/content/erj/34/2/295.full.pdf 
50 United States Environmental Protection Agency (EPA), Air Quality and Health, available 

at https://www.epa.gov/air-quality, accessed August 24, 2024. 
51 Á.G. Polanco Rodríguez, F.J. Álvarez Cervera, (2021). Water Pollution and Climate 

Change, in R.C. Brears (ed.), The Palgrave Handbook of Climate Resilient Societies, Palgrave 

Macmillan, Cham, https://doi.org/10.1007/978-3-030-42462-6_45 
52 N. Joshi, J. Park, K. Zhao, A. Londo, S. Khanal, Monitoring Harmful Algal Blooms and Water 

Quality Using Sentinel-3 OLCI Satellite Imagery with Machine Learning, in “Remote Sensing”, no. 

16/2024, p. 2444, available at https://doi.org/10.3390/rs16132444, accessed August 24, 2024. 
53 International Centre for Clean Water Improves, Water Quality and Public Health in India with 

AWS IoT, available at https://aws.amazon.com/solutions/case-studies/iccw/, accessed August 24, 2024. 

https://www.niddk.nih.gov/
https://www.eea.europa.eu/
https://erj.ersjournals.com/content/erj/34/2/295.full.pdf
https://www.epa.gov/air-quality
https://doi.org/10.1007/978-3-030-42462-6_45
https://doi.org/10.3390/rs16132444
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survive54. These shifts may cause diseases to emerge in new regions that were 

previously not at risk. In Sub-Saharan Africa, the expansion of Anopheles mosquito 

populations into higher-altitude areas has led to increased malaria cases in regions 

once protected by cooler climates55. In Southeast Asia, climate change has 

contributed to the spread of dengue to wider areas56. 

Climate change also impacts agricultural production by altering rainfall 

patterns, increasing the frequency of droughts and floods, and driving temperature 

fluctuations57. These effects can reduce crop yields and food availability, threatening 

both global and local food security58. Higher concentrations of carbon dioxide (CO2) 

may lower the levels of essential nutrients in food crops, such as vitamins and 

minerals59. For example, studies have shown declines in zinc and iron levels in grains 

exposed to elevated CO2
60. A 2022 study found significant reductions in nutrient 

content in staple crops such as rice and wheat under high-CO2 conditions61. 

Natural disasters, such as hurricanes, floods, and wildfires, can cause severe 

trauma and psychological stress among affected populations. This stress may include 

post-traumatic stress disorder (PTSD), anxiety, and depression62. Climate change 

can also drive economic instability by destroying infrastructure and eliminating 

sources of income, further harming individuals’ mental health by increasing anxiety 

and depression linked to uncertainty and economic loss63. Studies conducted after 

 
54 A.K.Githeko, S.W.Lindsay, U.E. Confalonieri, J.A. Patz, Climate change and vector-borne 
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Hurricane Katrina revealed a sharp rise in PTSD and other mental health problems 

among survivors64. Likewise, research has shown that individuals affected by severe 

flooding in Bangladesh experienced higher rates of anxiety and depression65. 

 

6. Conclusions 

Climate change represents one of the greatest global threats, with both direct 

and indirect effects on public health. These effects are felt worldwide and impact 
various aspects of life, including food security, access to clean water, and 

economic stability66. The study of the right to health in this context is crucial, as 
climate change can exacerbate existing inequalities and endanger people’s fundamental 

rights, including the right to health67. 
Climate change disproportionately affects vulnerable groups such as low-

income populations, minorities, and Indigenous communities. This underscores the 
importance of addressing health issues within the context of climate change in 

order to protect and promote the fundamental rights of all individuals68. The right 
to health is essential for ensuring an adequate quality of life and preventing human 

suffering in the face of emerging threats caused by climate change. 
In response to the challenges posed by climate change, it is essential to 

examine and adapt existing legal frameworks to protect the right to health. In many 
jurisdictions, legislation has not evolved sufficiently to effectively address 

emerging risks, and the development of a robust legal framework is crucial for 

safeguarding public health69. It is important that both national and international 
legislation address the issues linking climate change and health through regulations 

that ensure equitable access to resources and health services. 
At the international level, the right to health is recognized as a fundamental 

human right, enshrined in instruments of international law such as the International 
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Covenant on Economic, Social and Cultural Rights (ICESCR)70. Climate change 
challenges the realization of this right and highlights the necessity for states to 

fulfil their international obligations to protect and promote health, including 
through adaptation measures and impact reduction71. 

Addressing the right to health in the context of climate change requires the 

development of integrated public policies that take into account the complex 

interaction between climate change and human health. These policies should aim 

not only at preventing and reducing risks but also at promoting a resilient and 

adaptable healthcare system72. 

Showcasing initiatives and policies that have successfully integrated climate 

change considerations into public health strategies can provide valuable 

perspectives and inspiration for developing similar solutions73. For example, the 

National Climate Change Adaptation Plans in countries such as the United 

Kingdom and Australia include specific measures to protect public health in the 

face of climate change74. 

Climate change has a complex and multidimensional impact on health that 

cannot be fully understood without detailed analysis. These effects are diverse and 

include both direct impacts, such as heatwaves and air pollution, and indirect 

impacts, such as changes in the distribution of infectious diseases and food 

security. A thorough analysis of this interaction is essential to identify all the 

pathways through which climate change affects the right to health, ensuring a 

comprehensive understanding of the challenges society faces. 
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