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• To discuss the influence of climate change on infectious disease and human health
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Heat and Air pollution: something you can feel!



https://www.un.org/en/climatechange/what-is-climate-change

“Climate change refers to long-term shifts in temperatures and weather patterns. 
Such shifts can be natural, due to changes in the sun’s activity or large volcanic 
eruptions. But since the 1800s, human activities have been the main driver of 

climate change, primarily due to the burning of fossil fuels like coal, oil and gas.”

Climate change – definition 

https://www.un.org/en/climatechange/what-is-climate-change


Matsee W, et al. J Travel Med. 2023;30(4):taad072

History of global temperature rising

Asia
Europe



Global Temperature change

Heat map of temperature anomaly for comparison of 2017-2021 to an average of 1951-1980

Bell ML, et al. N Engl J Med. 2024 May 16;390(19):1793-1801.



Every degree matters

With the current pace, actual rise of average temperature by the end of 21st century will be 3 
ºC. 

3 ºC

https://www.un.org/en/climatechange/what-is-climate-change, https://www.ipcc.ch/report/ar6/syr/

https://www.un.org/en/climatechange/what-is-climate-change
https://www.ipcc.ch/report/ar6/syr/


https://www.un.org/en/climatechange/what-is-climate-change, https://www.ipcc.ch/report/ar6/syr/

A limit of temperature rise which is tolerable for avoiding the worst of 
climate impact

≤ 1.5 ºC

Every degree matters

https://www.un.org/en/climatechange/what-is-climate-change
https://www.ipcc.ch/report/ar6/syr/


https://www.cdc.gov/climateandhealth/effects/default.htm

Impact of climate change on human health

https://www.cdc.gov/climateandhealth/effects/default.htm


Pavement burn

Second-degree pavement burns

• Extreme heat events increase the risk of contact 
burns from hot surfaces in the environment

• Young children, older adults, unhoused persons, 
and persons with substance use disorder are at 
elevated risk for these types of burns.

Hess JJ. N Engl J Med. 2025 Apr 24;392(16):e40.



Heat-related illness

Matsee W, et al. J Travel Med. 2023;30(4):taad072

• Travelers from colder climate to the hot climate destination > > unable to acclimatization

• Affects travelers with extreme age, comorbidities, special itineraries, such as athletes or adventurous travelers, going to mass gathering events 
such as Hajj, Summer Olympics and World Cups and migrant workers working in construction sites



Heat-related illness

Matsee W, et al. J Travel Med. 2023;30(4):taad072



Heat-related illness

Matsee W, et al. J Travel Med. 2023;30(4):taad072

25 years old Swiss traveler attended ultra trail running in Thailand 



Cascading risk from Infectious diseases

Semenza JC, et al. Infect Dis Ther. 2022 Aug;11(4):1371-1390.

Cascading risks from infectious disease, due to a nexus 

of hazard, vulnerability, and exposure. Climatic hazards 

(e.g., extreme rain event or heat; outer spiral), amplified 

by societal vulnerabilities can trigger new hazards, such 

as floodwater contaminated with pathogens or high 

mosquito densities. Cascading events (inner spiral) 

caused by these infectious disease hazards and 

amplified by newly attained vulnerabilities can result in 

population exposure and give rise to water-borne or 

mosquito-borne disease outbreaks, respectively



Combination matrix of climate hazards, vulnerabilitites, cascading risk and climate sensitive ID impacts

Semenza JC, et al. Infect Dis Ther. 2022 Aug;11(4):1371-1390.



Examples of climate hazards, societal vulnerabilities, and cascading events resulting 
in infectious disease outbreaks

Semenza JC, et al. Infect Dis Ther. 2022 Aug;11(4):1371-1390.



Khatib AN. Curr Infect Dis Rep. 2023;25:77-85

Travel and climate change

Transportation

Food and wastage

Accommodation

Carbon emission



Risk of climate change to travelers

Home Travel destination



Risk of climate change to travelers

Home Travel destination



Risk of climate change to travelers

Home Travel destination



Vector-borne 
diseases



Japanese Encephalitis: Geographical distribution  

Hills SL et al. 2020 CDC Yellow Book: Health Information for International Travel 

Thai Travel Clinic 
Hospital for Tropical Diseases
Faculty of Tropical Medicine, Mahidol University 

Furuya-Kanamori L, et al. Trop Med Infect Dis. 2022 May 29;7(6):85.



https://www1.racgp.org.au/newsgp/clinical/japanese-encephalitis-ups-australia-s-death-toll-t

https://protect-de.mimecast.com/s/Yw5wCY7zPqikZxoYpC0UtO7?domain=www1.racgp.org.au


https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON365

Thai Travel Clinic 
Hospital for Tropical Diseases
Faculty of Tropical Medicine, Mahidol University 

• As of 25 Aug 2022 

• 40 human cases, 6 deaths of JEV 

https://protect-de.mimecast.com/s/fZgFC160A3FnmY87ytLj7_c?domain=who.int


Japanese encephalitis emergence in Australia

• La Niña increases precipitation in the interior of Australia, resulting in expanded habitat 
of waterbirds and Culex mosquitoes.

• US CDC indicates that JEV is mainly a concern around the Murray River and Outer 
Torres Strait Islands. 

• However, cases in the current outbreak have also been reported in southern 
Queensland, other parts of rural NSW, and in the Top End of the Northern Territory.

McGuiness S, et al. J Travel Med. 2023;30(2):taad029, Mc Guiness S, et al. Curr Infect Dis Rep. 2023;25:111-22 



Mosquitoes in higher elevation

Khatib AN. Curr Infect Dis Rep. 2023;25:77-85, Rijal KR, et al. Infect Dis Poverty. 2021;10(52), Bijukchhe SM, et al. J Travel Med. 2023;30(7):taad112, https://foreignpolicy.com/2023/10/06/nepal-disease-dengue-climate-change-global-warming-himalayas/

• Mosquitoes are believed to be habituated in areas with elevation 
≤ 2000 m.

• Due to recent global warming, mosquitoes can go up higher 
elevation.

• Nepal had the clearest example of mosquito habitat shift to 
higher altitude.



Mosquitoes in higher elevation

CDC Yellow Book 2024, Siraj AS, et al. Science. 2014;343(6175):1154-8, Diaz JH. J Travel Med. 2006;13(6):361-72

Increased in number of Pf and Pv cases in Debre Zeit, western 
Ethiopia (altitude 2040 m) (top) with increased temperature by 1 
ºC in more than 378 months (bottom)



Mosquitoes in higher elevation

The resurgence of YF in 2025 

• expanding urbanization

• environmental changes facilitating vector proliferation

• suboptimal vaccination coverage in some regions

Barac A, et al. Clin Microbiol Infect. 2025 Jul 5:S1198-743X(25)00323-4.



Increased vectors activities during summer

Day J, et al. Clim Change. 2021;169(29), https://www.epa.gov/climate-indicators/climate-change-indicators-lyme-disease, https://earthobservatory.nasa.gov/images/148482/mapping-the-spread-of-lyme-disease

• In North America, ticks and mosquitoes thrive, elevating vector-borne disease risk in outdoor activities.

• Deer ticks die off in freezing temperatures, but warmer winters in Canada and New England are now allowing ticks to establish habitat further 
north.

Reports of Lyme Disease in 1996 vs 2018
Change in temperature from 2000 to 

2015
Ixodes ticks spread farther north from 

2000 to 2015

https://www.epa.gov/climate-indicators/climate-change-indicators-lyme-disease
https://earthobservatory.nasa.gov/images/148482/mapping-the-spread-of-lyme-disease


Vector-borne diseases spread from travel  

Zwar NA, et al. Aust J Gen Pract. 2022;51(11):879-83, https://www.ecdc.europa.eu/en/publications-data/aedes-albopictus-current-known-distribution-march-2022

• There is an established Aedes population in Europe.

• Aedes albopictus spread from old tire trade to new areas.

• Importation of vectors and vector-borne diseases to areas 
favored by warmer climate can result in autochthonous 
transmission. 

https://www.ecdc.europa.eu/en/publications-data/aedes-albopictus-current-known-distribution-march-2022


Vector-borne diseases importation from migration

https://www.statista.com/chart/26117/average-number-of-internal-climate-migrants-by-2050-per-region/, IDMC 2018

https://www.statista.com/chart/26117/average-number-of-internal-climate-migrants-by-2050-per-region/


Vector-borne diseases importation from migration

Semenza JC, et al. J Travel Med. 2019;26(5):taz026



Key Adaptation Strategies for Responding to Vectorborne Diseases

Thomson MC, et al. N Engl J Med. 2022 Nov 24;387(21):1969-1978.



Food and waterborne 
diseases



Pathways by Which Climate Change Drives the Burden of Waterborne Diseases

Semenza JC, et al. N Engl J Med. 2023 Dec 7;389(23):2175-2187.



Climate-Sensitive Pathways for Waterborne Diseases 

Semenza JC, et al. N Engl J Med. 2023 Dec 7;389(23):2175-2187.

• INCREASED TEMPERATURE

• EXTREME PRECIPITATION AND FLOODING

• DROUGHTS
• Diminished river volume, with elevated pathogen concentrations, coincides seasonally with higher water demand

• STORM SURGES AND SEA-LEVEL RISE
• After Hurricane Katrina made landfall on the U.S. Gulf Coast in 2005, vibrio infections resulting from exposure of wounds to floodwaters were observed
• a cholera outbreak followed the massive flooding that occurred when Cyclone Idai struck the southeastern coast of Africa at Beira, Mozambique, in 

2019.



Examples of the Effects of Climate Change on Disease Transmission

Semenza JC, et al. N Engl J Med. 2023 Dec 7;389(23):2175-2187.



Examples of the Effects of Climate Change on Disease Transmission

Semenza JC, et al. N Engl J Med. 2023 Dec 7;389(23):2175-2187.



Spread of food-borne illness post-disasters

Varo R, et al. Travel Med Infect Dis. 2017;29;6-7, Malikzai A, et al. Int J Surg Open. 2023;57:100652, https://earthobservatory.nasa.gov/images/150470/flood-woes-continue-in-Pakistan, https://www.aljazeera.com/news/2023/3/21/un-says-10-million-without-safe-water-in-flood-affected-pakistan

• Intensified cyclones heighten post-disaster flood and waterborne diseases, like cholera. 

• Situations seen in post-flooding Pakistan.

• Relief personnel should prioritize prophylaxis and vaccination.

https://earthobservatory.nasa.gov/images/150470/flood-woes-continue-in-Pakistan
https://www.aljazeera.com/news/2023/3/21/un-says-10-million-without-safe-water-in-flood-affected-pakistan


Reducing the Burden of Climate-Sensitive Waterborne Diseases through Mitigation of and Adaptation to Climate Change

Semenza JC, et al. N Engl J Med. 2023 Dec 7;389(23):2175-2187.



Emerging and re-emerging 
infectious diseases



Risk for infectious diseases is increasing because of climate change

Baker RE, et al. Nat Rev Microbiol. 2021;10:193-205, https://www.cdc.gov/ncezid/pdf/climate-change-and-infectious-diseases-H.pdf

• Rapid transportation can influence the pace and 
range of infectious disease.

• Favorable climate helps imported diseases 
established in new areas.

• Importation of diseases to disease-free areas 
challenges diagnosis due to awareness and 
testing limitations.

https://www.cdc.gov/ncezid/pdf/climate-change-and-infectious-diseases-H.pdf


Melting ice sheets may release ‘ancient’ pathogens

• Global warming may revive ancient pathogens locked up in the ice 
sheets.

• This may cause re-emerging infectious diseases to humans and animals.

• In 2016, a heat wave melted the permafrost in northern Siberia, 
subsequently exposing a carcass of reindeer, resulting in an anthrax 
outbreak.

• Some affected human population may include travelers to the glaciers 
and infected with or carried the diseases out to the outer world.  

Panagrolaimus kolymaensis, an ancient 
nematode species was revived in 2023 after 
having been locked up in the permafrost since 
the Ice Age.

Varghese R, et al. J Travel Med. 2023;30(4):taad015, https://www.theguardian.com/world/2016/aug/01/anthrax-outbreak-climate-change-arctic-circle-Russia, https://edition.cnn.com/2023/07/28/world/worm-resurrected-frozen-siberian-permafrost-intl-scli-scn/index.html

https://www.theguardian.com/world/2016/aug/01/anthrax-outbreak-climate-change-arctic-circle-Russia
https://edition.cnn.com/2023/07/28/world/worm-resurrected-frozen-siberian-permafrost-intl-scli-scn/index.html


Take home message



Literature search – PICO and search term 

• Climate change can result in spread of vector-borne, food-borne and water-borne diseases, emerging and re-emerging infectious 
diseases, as well as arrays of environmental health hazards.

• Traveling is a crucial part of the spread of diseases in the era of climate change.

• Healthcare practitioners should be aware of the impending risks of diseases imported from foreign areas, as well as health hazards for 
travelers at travel destinations.

• There is urgent need to be aware and mitigate the impending threat of climate change.

Take home message




