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Abstract: Climate change is recognized as a significant driver of global health due to its impact on the 

dynamics of infectious illnesses. Rising temperatures, fluctuating precipitation patterns, harsh weather, and 

changing ecological systems all have an impact on the distribution, spread, and severity of vector-borne, water-

borne, airborne, and zoonotic illnesses. In order to investigate the connection between climate change and the 

emergence, spread, and geographic distribution of infectious diseases, this review synthesizes recent scientific 

literature, including peer-reviewed articles, books, global surveillance reports, and climate-health assessments. 

Extensive searches across several databases, including Scopus, Web of Science, Google Scholar, PubMed, 

and Springer Nature, were used to gather the most relevant data from the timeline between 1995 and 2025. 

The reviewed evidence indicates that rising global temperatures, altered precipitation patterns, extreme 

weather events, and ecosystem disruptions are significantly influencing infectious disease dynamics. Climate 

change has expanded the geographic range and seasonal activity of vectors such as mosquitoes and ticks, 

contributing to the resurgence and spread of diseases including dengue, malaria, influenza, Lyme disease, and 

Zika virus infection. The development of successful preventative initiatives should consider this issue 

seriously. This review highlights the infectious diseases impacted by climate variability and discusses the 

pathway, emergent risks, global epidemiological patterns, future directions, and public health implications. 

 

Introduction 

One of the most foreseeable and harmful global threats, climate change has substantial long-term effects on 

human life and health. Health implications are obvious on every continent when temperatures increase, sea 

levels rise, and there is a higher frequency of drought and flooding [1, 2]. These changes are important because 

they pose a threat to individual health and also pose a serious risk to public health. Climate change is causing 

an increase in conditions like respiratory illnesses, hunger, heat-related morbidity, and mortality [2]. With 

significant effects on human health, climate change has emerged as one of the world's most urgent issues. 

Between 2030 and 2050, the World Health Organization projects that climate-related factors will cause an 

additional 250,000 deaths annually, mostly from malnutrition, heat waves, dengue, and malaria. While many 

disease categories are impacted by climate change, infectious diseases are particularly vulnerable because 

pathogens, vectors, and reservoirs react quickly to imbalances in the environment [3, 4]. The complex 

interaction between infectious illnesses and climate change necessitates a variety of perspectives. As the 

climate warms and biodiversity declines, more animal species and vectors contribute to the emergence of 

diseases [5]. The circulation and occurrence of infectious diseases are clearly impacted by the changing 
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environment and seasonal variation (see below), but it is important to acknowledge the indirect consequences 

as well. Climate-driven migration into overcrowded shelters is caused by increased flooding in some parts of 

the world, which raises the risk of communicable diseases [6]. Similarly, more severe weather conditions lead 

to food and water insecurity, which increases the risk of malnutrition and infectious diseases. Given the current 

global health emergencies, particularly the coronavirus disease 2019 (COVID-19) pandemic, a more 

comprehensive understanding of the global onset of infectious diseases impacted by climate change is 

important [7]. This article focuses on how climate change impacts the spread of infectious illnesses, with 

particular attention to vector-borne, water-borne, zoonotic, and environmental infections. It also discusses 

highly affected regions, such as tropical regions experiencing rapid climate change.  

 

Methodology: This narrative review was conducted to synthesize existing evidence on the relationship 

between climate change and the emergence, transmission, and distribution of infectious diseases, and to 

examine associated global health implications. A comprehensive but non-systematic literature search was 

performed to identify relevant peer-reviewed research, reports, and review articles. Search keywords including 

'climate change and global warming, causes of infectious diseases, vector-borne diseases, water-borne 

diseases, zoonotic infections, emerging diseases, infectious disease transmission, climate variability and 

infectious diseases, and global health impact. Electronic searches were done through major scientific 

databases, including PubMed, Scopus, Web of Science, Google Scholar, and Embase.  

Inclusion criteria:  

• The literature addressed associations and causes between climate change or climatic variability and 

infectious disease dynamics 

• Literature focused on human and animal infectious diseases 

• Literature published in English 

• Original research articles, reviews, meta-analyses, policy reports, surveillance studies or relevant 

websites 

Exclusion criteria:  

• Publications were excluded if they focused solely on non-infectious diseases 

• Veterinary-only outcomes without human relevance 

• Preprint and Conference paper 

Data extraction: First, titles and abstracts were checked for relevancy. After that, full-text articles were 

examined to verify eligibility. Infectious disease types, geographic location, climatic mechanisms, 

transmission pathways, seasonal fluctuation, and public health consequences were among the important 

information that were carefully collected. 

Results and discussion  

Mechanisms linking climate change and infectious disease: Climate change has emerged as one of the biggest 

risks to global health in the twenty-first century due to its significant influence on the spread of infectious 

illnesses as well as its effects on extreme weather, food security, and biodiversity. Rising temperatures, 

shifting rainfall patterns, and an increase in the frequency of climate-related disruptions are altering the 

ecology of diseases, vectors, and hosts (Table 1). As a result, the distribution of diseases, severity, and 

seasonality is shifting, which presents a problem for public health worldwide. Understanding how climate 

change affects infectious disease dynamics is essential for forecasting future trends and developing effective 

mitigation strategies. Temperature is one of the environmental factors that most significantly affects the 

ecology of disease. In warmer climates, many diseases and vectors have higher rates of metabolism and 

reproduction. For example, mosquitoes that transmit dengue, chikungunya, malaria, and Zika breed faster and 

exhibit shorter incubation times for the illnesses they carry in warmer climates. As a result, both vector density 
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and transmission efficiency increase. Additionally, many vector species may survive all year round in warmer 

winters, expanding infection windows that were previously limited by seasonal temperature drops [8-10].  

 

Table 1: Climate change and how they affect infectious diseases 

Climatic factors Environmental effect Impact on pathogen/vector Affected diseases 

Rising temperature Warmer ecosystems, 

extended warm seasons 

Faster vector growth, higher biting 

rate, shorter incubation periods 

Dengue, Malaria, Chikungunya 

Irregular rainfall 
Water scarcity, flooding, 

and stagnation 

Increased mosquito breeding; water 

contamination 
Dengue, Cholera, Hepatitis E 

Increased humidity Higher moisture 

retention 

Increases the survival of viruses in 

mosquitoes and encourages the 

growth of bacteria and fungi 
Zika, Chikungunya 

Drought 
Water storage in 

containers 

Ideal artificial breeding sites for 

Aedes mosquitoes 
Dengue, Zika 

Extreme weather 

events (cyclones, 

floods, heatwaves) 

Sanitation interruption 

and population 

displacement 

Promotes diarrheal diseases, 

respiratory infections 
Typhoid, Cholera 

Habitat loss and 

ecological shifts 

Wildlife migration and 

human–animal contact 

An increased chance of zoonotic 

transmission 

Nipah virus, Hantavirus 

Ocean warming 
Increase in sea-surface 

temperature 
Proliferation of Vibrio species 

Cholera-like infections, 

Campylobacter, rotavirus, and 

parasites like Giardia 

Urban heat islands 
Localized higher 

temperatures 

Increased mosquito populations in 

urban areas 
Dengue, Chikungunya 

 

Climate change is causing a change in the global distribution of organisms (Figure 1). As temperatures rise, 

vector species like sandflies, ticks, and mosquitoes are expanding into previously unsuitable regions like 

temperate zones and higher elevations. In recent years, tick-borne diseases like Lyme disease and tick-borne 

encephalitis have increased in frequency in northern Europe and North America due to milder winters that 

allow ticks to thrive. In a similar vein, reports of Aedes mosquitoes, which were formerly limited to tropical 

and subtropical regions, have been made in parts of the United States and southern Europe. Dengue and Zika 

outbreaks have been found to be connected with these mosquitoes [11, 12]. 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

Figure 1: The processes of infectious disease outbreaks and pathogen spillover: pathogens from wild animals, such as 

bacteria, viruses, fungi, parasites, and protozoa, infecting home pets, wild animals, or humans. Adapted from [59]. 
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Changes in precipitation patterns, such as excessive rainfall, long droughts, or unpredictable monsoons, affect 

diseases that proliferate in stagnant water or spread through contaminated water. Heavy rains and flooding 

can pollute water supplies with bacteria that cause cholera, typhoid, and leptospirosis. However, by pushing 

animal and human populations closer together or concentrating diseases in decreasing water sources, drought 

circumstances can raise the risk of transmission. Rainfall has an impact on mosquito breeding sites for diseases 

carried by vectors; large rainfall can create new habitats, while intermittent rains can sustain continuing 

breeding cycles [13, 14]. 

Humidity is essential for the survival and spread of many pathogens. Increased humidity can extend the lives 

of airborne diseases like influenza viruses, which can explain changes in illness seasonality (Figure 2). 

Conversely, low humidity during heatwaves can increase the transmission of some respiratory viruses and dry 

up mucosal surfaces, making patients more susceptible to illness. In vector-borne diseases, moisture levels 

alter the likelihood of transmission by influencing mosquito survival rates and egg development [15, 16]. 

Climate change modifies ecosystems in ways that could promote the introduction or recurrence of infectious 

illnesses. Deforestation, desertification, and altered vegetation patterns-all of which are commonly caused by 

or made worse by climate change-disrupt the natural habitats of species and vectors. This disruption increases 

human-animal contact, which facilitates the transmission of zoonotic diseases like coronaviruses, Ebola, and 

Nipah. Additionally, displaced wildlife may relocate into urban areas, creating additional avenues for the 

spread of infections [17-19]. 

Hurricanes, heat waves, and floods are examples of natural disasters that are becoming more common and 

severe due to climate change. These incidents could disrupt health infrastructure, disease surveillance systems, 

and sanitation systems. Displaced populations living in crowded, unhygienic conditions are more susceptible 

to vector-borne infections, diarrheal illnesses, and measles outbreaks. Stagnant water after floods provides 

mosquitoes with an ideal breeding ground, leading to an increase in diseases like dengue and malaria [20, 21]. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Seasonal variations in temperature, air, human behavior, and pathogen survival all affect the prevalence and 

types of infectious diseases 

Problems with climate change forecasts: Station data, satellite data, and paleo-climate data from tree rings, 

ice cores, and lake and ocean sediment are examples of climate data and reconstructions. These data are crucial 

for understanding past climate change as well as for verifying climate models [22]. For instance, the Pliocene 
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and Eocene epochs could serve as great comparisons for certain climate scenarios, offering an idea of what 

the future climate would entail [23]. GCMs, or general circulation models, are mathematical depictions  

of the planet's climatic systems and are effective instruments for combating climate change forecasts. GCMs 

are constantly being enhanced through computational developments and confirmed by new data. There have 

been recent advancements in modeling surface temperature trends at the continental scale and multidecadal 

patterns. But the models still don't work as well for precipitation and symbolizing the aerosol and cloud-related 

processes. Although there are still significant challenges in simulating the dynamics of the Greenland and 

Antarctic ice sheets, the potential to model glaciers and ice sheets, ocean thermal expansion, and sea level has 

increased [24].  

Climate and pathogens: Temperature is one of the most obvious ways that climate affects infections. Snails, 

ticks, mosquitoes, and many other microbes and vectors are highly sensitive to temperature changes. Warmer 

climates speed up the metabolism, reproduction, and biting rates of vectors like Aedes and Anopheles 

mosquitoes, which transmit dengue, Zika, malaria, and chikungunya. As a result, illnesses that were formerly 

exclusive to tropical regions are now spreading to temperate regions. Rising temperatures can increase the risk 

of illnesses by enabling some viruses to survive winters that previously confined them [25, 26]. 

Changes in precipitation patterns also influence pathogen dynamics. Heavy rains and flooding can 

contaminate water supplies with bacteria, viruses, and parasites, leading to epidemics of cholera, leptospirosis, 

and other water-borne diseases. On the other hand, prolonged droughts force people and animals to gather 

close to limited water supplies, which encourages the spread of diseases between species. Moisture levels also 

affect the survival of fungal diseases; for example, variations in temperature and humidity have been linked 

to the emergence of multidrug-resistant fungal infections such as Candida auris [27, 28].  

Climate change also modifies ecosystems in ways that indirectly affect infections. Deforestation, habitat 

fragmentation, and changing food supplies push wildlife closer to human settlements, increasing the danger 

of zoonotic transfer of illnesses from animals to humans. The spread of Lyme disease, the Nipah virus, and 

hanta-virus has been strongly associated with such ecological disruptions. Additionally, rising water levels 

increase the chance of harmful algal blooms and marine infections, which subsequently affect fisheries and 

fishermen's health [29, 30]. 

Impact on major infectious diseases 

Vector-borne disease: The rate at which dengue has spread around the world is astonishing. Warmer 

temperatures decrease the extrinsic incubation period of the dengue virus and prolong mosquito life. In 

Bangladesh, India, and Brazil, record-breaking outbreaks have been documented; these outbreaks are strongly 

linked to prolonged heat waves and unpredictable monsoon patterns [31]. Temperature has a significant impact 

on malaria transmission. Climate change in South America, Nepal, and East Africa can cause Anopheles 

mosquitoes to migrate to higher altitudes. Higher rainfall in some places further promotes vector breeding 

[32]. The Zika and Chikungunya viruses are carried by climate-sensitive Aedes species. In the Americas, parts 

of Europe, and Asia, outbreaks have become more frequent due to rising temperatures and humidity [33].  

Water-borne disease: Many water-borne pathogens are directly impacted by rising global temperatures in 

terms of survival and reproduction. In warmer waters, bacteria that cause cholera, like Vibrio cholerae, 

proliferate more quickly. Additionally, higher temperatures promote algal blooms, which create the perfect 

environment for the growth of harmful microorganisms. Warm water can lower dissolved oxygen levels, 

which further deteriorates water quality and promotes the growth of pathogens. Therefore, more frequent and 

severe outbreaks of diseases like cholera, typhoid, and gastroenteritis are caused by warmer climates [34, 35]. 

When excessive rainfall overwhelms sanitary facilities, sewage can contaminate sources of drinking water. 

Additionally, flooding carries diseases from garbage, soil, and animal excrement into ponds, rivers, and 

abandoned wells. In these circumstances, bacteria, viruses, and parasites multiply rapidly (Figure 3). 
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Giardiasis, leptospirosis, hepatitis A and E, and diarrhea outbreaks are common in communities during and 

after floods [36, 37]. Rising sea levels cause saltwater intrusion into freshwater supplies, especially in coastal 

locations. This can reduce the supply of safe drinking water and alter the chemical composition of water, 

making it more favorable to a few kinds of bacteria. For instance, Vibrio bacteria thrive in brackish water, 

increasing the risk of cholera-like infections among coastal populations [38].Zoonotic disease: Rising 

temperatures have an effect on the distribution and activity of vectors that transmit zoonotic pathogens, such 

as fleas, ticks, and mosquitoes. Diseases like West Nile virus, dengue, Zika, Lyme disease, and malaria can 

spread to colder regions and higher altitudes due to warmer weather. Heat also accelerates vector breeding 

cycles, boosts feeding rates, and encourages pathogen replication within the vector, all of which raise the risk 

of transmission [39, 40]. Bat migration and feeding habits are altered by food scarcity and habitat changes 

brought on by climate change. Increased outbreaks have been linked to heat waves and changing breeding 

seasons in Bangladesh and India [41]. Climate drivers often collaborate with human actions such as 

deforestation, land-use change, and agricultural growth. These combined stresses reduce biodiversity and 

disrupt ecological balances, making it easier for zoonotic viruses to spread. When habitats are reduced, species 

that thrive in the wild environments, such as rats, bats, and mosquitoes, tend to take over populated areas. 

Furthermore, these animals often act as reservoirs for zoonotic diseases [42, 43]. 

Airborne disease: The pathogen Neisseria meningitidis causes meningococcal meningitis, an infection of the 

meninges that results in high mortality rates among people in developing nations. It is considered that greater 

concentration of dust, heavy winds, heightened temperatures, and low humidity may induce damage to the 

nasopharyngeal mucosa, leading to greater susceptibility to meningitis [44].  

Tick-borne disease: Lyme disease is the most common vector-borne disease in North America and Europe. It 

is caused by the Borrelia burgdorferi spherocyte bacteria that are primarily spread by Ixodes pacificus [45]. 

Like mosquitoes, ticks are influenced by weather, and the frequency and severity of Lyme disease may be 

caused by climate change. The growth cycle, population density, egg development, and tick spread are all 

impacted by high temperatures. Given the rise in disease occurrence in recent years and the estimated 213% 

increase in suitable habitat by the 2080s, studies show that temperature is the most significant determinant in 

tick colony establishment in Canada [46]. In the upcoming decades, a 20% rise in disease prevalence is 

predicted, assuming a 2°C increase in the average temperature. Improved environmental suitability promotes 

tick breeding, which, in turn, increases the tick population and the chance of disease transmission. In the 

upcoming decades, it is predicted that a 2-4°C increase in the average temperature in the United States will 

result in a 20% rise in Lyme disease cases [47].  

Regional trends: In recent years, dengue transmission has risen to all-time highs in the Americas, with 

significant outbreaks taking place in Brazil, Mexico, and other countries. Warmer temperatures and higher 

humidity lengthen Aedes mosquito seasons and expand appropriate areas, while urbanization and unhygienic 

circumstances enhance risk (Table 2). Public health solutions now include vector control, immunization where 

needed, and community involvement [48]. In East Africa, Rift Valley fever (RVF), a mosquito-borne zoonosis 

closely associated with flooding, severe rainfall, and El Niño occurrences, has become more widespread. RVF 

epidemics are caused by unusual rainfall, which leads to explosive mosquito reproduction and livestock-to-

human transmission, resulting in both animal deaths and human illness. Climate change early warning systems 

have prioritized surveillance [49]. Warming has been linked to tick and mosquito range expansions northward 

and altitudinally in temperate regions, altering the risk of Lyme disease and the West Nile virus. Although 

socioecological factors (land cover, host abundance, surveillance) confound attribution, climate is a strong 

enabling factor for observed range changes and prolonged transmission seasons [50]. Brazil has frequently 

had widespread dengue outbreaks. Urban congestion, water storage methods, and environmental conditions 

(e.g., higher mean temperatures, irregular rainfall patterns) combine to create Aedes aegypti breeding habitats. 

By experimenting with Wolbachia mosquito releases and increasing surveillance, the country has shown a 
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combined biological and systems response to climate-amplified arboviral risk [51]. Bangladesh has a recurring 

cholera epidemic due to its seasonal monsoons, tidal dynamics, and regular floods. Recent national cholera 

control strategies especially incorporate investments in WASH infrastructure, preemptive immunization in 

hotspots, and climate-sensitive surveillance to reduce the frequency and severity of outbreaks [52]. 

Table 2: Global map of climate-sensitive disease expansion 

Region Climatic driver Expanding diseases Comments 

South Asia 
Rising temperatures, heavy 

rainfall, and flooding 

Dengue, Chikungunya, 

Malaria, Cholera 

Bangladesh, India, and Sri Lanka 

are experiencing rapid vector 

spread into new districts 

Southeast Asia 
Heat, El Niño cycles, sea-level 

rise 

Dengue, Malaria, 

Leptospirosis 

Warmer monsoon seasons are 

increasing mosquito breeding 

Sub-Saharan Africa 
Temperature rise, drought–

flood cycles 

Malaria, Rift Valley 

Fever, Cholera 

Particular concern as a result of 

inadequate medical facilities 

North Africa and 

the Middle East 

Extreme heat, desertification, 

and water scarcity 

Leishmaniasis, Cholera, 

Middle East respiratory 

syndrome coronavirus 

Sandfly vectors expanding with 

warming 

Europe (Southern 

and Central) 

Increased temperature, mild 

winters 

Dengue, West Nile Virus, 

Tick-borne diseases 

First local dengue cases in France, 

Italy, Spain 

North America 
Changes in humidity, forest 

conditions, and warming 

Lyme disease, West Nile 

Virus, Valley Fever 

Ticks are expanding northwards 

into Canada 

Latin America and 

the Caribbean 

Increased rainfall, storms, and 

heatwaves 

Dengue, Zika, 

Chikungunya, Cholera 

Urban heat islands amplify vector 

populations 

Australia and the 

Pacific Islands 
Heatwaves, cyclones, flooding 

Dengue, Ross River 

Virus 

Coastal flooding increases water-

borne outbreaks 

 

Public health implications: One of the most significant effects on public health is the expansion of vector-

borne diseases into new regions. Mosquitoes that transmit dengue, chikungunya, Zika, and malaria thrive in 

warmer and more humid climates. As climatic conditions improve in temperate zones and higher elevations, 

populations with little to no prior experience are more vulnerable. This expansion will require new surveillance 

systems, more comprehensive immunization and vector-control programs, and health worker training in 

regions that have never dealt with such infections before [53, 54]. Another major public health concern is 

water-borne infections. Variations in rainfall, flooding, and contaminated water sources facilitate the spread 

of diarrheal diseases such as cholera, typhoid, and hepatitis A. Rising temperatures promote the growth of 

bacteria in surface waterways, and extreme weather regularly disrupts sanitation systems. As a result, 

outbreaks frequently occur in communities, especially those with inadequate WASH infrastructure. Climate 

change-related water scarcity also makes it necessary to rely on contaminated water sources, which accelerates 

the spread of illness. Because of this, public health systems must simultaneously cope with contamination 

during floods and lack of water during droughts [13, 55, 56].  

Infectious diseases driven by climate change have complicated and increasingly pressing effects on public 

health (Figure 3). Healthcare infrastructure, monitoring systems, and emergency readiness are all severely 

strained by these challenges. To protect the world's population, public health frameworks must prioritize early 

detection, integrate climate resilience, enhance cross-sector collaboration, and provide equal access to clean 

water, sanitation, and healthcare. Climate change is making the worldwide landscape of infectious disease 

risk, and future community resilience will depend on the capacity of public health systems to adapt [57-64]. 

Climatic pollution and biodiversity loss: Pesticides are used by humans to reduce the negative effects on plants 

by insects, hence boosting agricultural output. Despite their short-term advantages, pesticides seriously 

damage the essential elements of the environment [65]. Certain fungi and bacteria can withstand the toxicity 

of pesticides by metabolizing them to make them less harmful. By breaking down pollutants and complex 

chemicals, biodegrading microorganisms reduce the impact of pesticides in sewage and ecosystems. However, 

since animals lack the specific enzymes required to reduce the toxicity of these pesticides, people and animals 

are unable to metabolize hazardous compounds that have accumulated gradually in their bodies, leading to 
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different diseases [66, 67]. Farmers who use organophosphate-containing insecticides increase the risk of 

quickly developing an altered gene. People who live near or eat agricultural products that have been treated 

with pesticides or insecticides are also more likely to suffer genetic problems and chronic illnesses [68, 69]. 

In the ecosystem, fresh water serves as a medium for several biological interactions. Natural disasters and 

manufacturing operations both have an impact on fresh water by raising the prevalence of certain infectious 

diseases. Microplastics (MPs) are produced with a diameter of less than 5 mm. In order to eliminate dangerous 

bacteria through employment or food acquisition activities, humans have willingly introduced insecticides and 

microplastics. These harmful chemicals released into the aquatic ecosystem have a significant negative impact 

on marine biodiversity. Although fresh water is a natural resource for people, animals, and plants, it is now at 

risk due to a number of biohazardous compounds. Microorganisms are obviously essential for maintaining the 

ecosystem's sustainability and safety. MPs continue to present an environmental threat, which has prompted 

numerous climate experts to conduct in-depth research on this issue. MPs are produced from waste plastic or 

fossil fuel, and these substances have the potential to harm not just plants, animals, and humans but the entire 

marine ecosystem [70-72]. In both urban and rural settings, socioeconomic factors influence the onset of 

infectious diseases during global climate disasters (Figure 4).  

 

 

 

 

 

 

 

 

Figure 3: Climate change drives the spread of infectious diseases through environmental modification, altered vector-

pathogen dynamics, increased human vulnerability, and enhanced transmission pathways 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4: Natural disasters significantly promote outbreaks of infectious diseases 
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Future directions: Although the implications of infectious diseases and climate change are frequently studied 

in wealthy nations, underdeveloped nations must also be taken into account, as they frequently suffer more 

severe consequences from an increasing disease frequency. Studying the complex relationships between 

various vectors and infections and other climate variables in regard to their impact on human health is 

becoming more and more important (Figure 5). To fully comprehend the long-term effects of climate change 

on human health, longitudinal research is necessary. Current research has concentrated on the patterns and 

made an effort to forecast how the burden of infectious disease would increase due to climate change in the 

future. Additionally, assessing practical strategies like expanding access to antibiotics and antiviral drugs, the 

function of socioeconomic level, and accurately assessing how a change in human behavior makes us 

susceptible to infections is quite significant. These restrictions can be taken into account when integrating 

evidence-based therapies to minimize the negative consequences. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5: Possible study area about climate change and disease outbreak 

 

Conclusion: Climate change is one of the major drivers of emerging and re-emerging infectious diseases. It 

modifies host susceptibility, pathogen survival, and vector ecology by changing environmental conditions. 

Addressing this challenge requires global cooperation, interdisciplinary research, and adequate public health 

infrastructure. To protect vulnerable populations and reduce future disease risks, immediate action is crucial. 

This article highlights how climate change may affect the incidence and transmission of certain infectious 

diseases, which should be carefully taken into account when creating successful preventative initiatives.  

 

References 

 

1. Watts N, Amann M, Arnell N, Ayeb-Karlsson S, Beagley J, Belesova K, et al. The 2020 report of The Lancet 

Countdown on health and climate change: Responding to converging crises. The Lancet. 2021; 397: 129-170. 

doi: 10.1016/S0140-6736(20)32290-X 

2. Rocque RJ, Beaudoin C, Ndjaboue R, Cameron L, Poirier-Bergeron L, Poulin-Rheault RA, et al. Health effects 

of climate change: An overview of systematic reviews. British Medical Journal Open. 2021; 11(6): e046333. 

doi: 10.1136/bmjopen-2020-046333 

3. Corrente A, Pace MC, Fiore M. Climate change and human health: Last call to arms for us. World Journal of 

Clinical Cases. 2024; 12(11): 1870-1874. doi: 10.12998/wjcc.v12.i11.1870 

4. Doshi S, Vuppula S, Jaggi P. Healthcare sustainability to address climate change: Call for action to the infectious 

disease's community. Journal of Pediatric Infectious Disease Society. 2024; 13(6): 306-312. doi: 10.1093/jpids/ 

piae029 

Study 
area

Longitudinal 
research

Adaptation 
and 

mitigation

Practical 
strategies

Pathogen 
evolution

https://mmj.org.ly/


Mediterranean Journal of                                 ISSN: 3107-2720                                         doi: 10.5281/zenodo.20727368 

Medicine & Medical Sciences                           Mediterr J Med Med Sci                                                https://mmj.org.ly 

 

Yasmin F, et al. Mediterr J Med Med Sci. 2026; 2(2): 96-108. doi: 10.5281/zenodo.20727368                                           Page 105 

5. Tajudeen YA, Oladunjoye IO, Adebayo AO, Adebisi YA. The need to adopt a planetary health approach in 

understanding the potential influence of climate change and biodiversity loss on zoonotic disease outbreaks. 

Public Health Practice. 2021; 2: 100095. doi: 10.1016/j.puhip.2021.100095 

6. Coates SJ, Enbiale W, Davis MDP, Andersen LK. The effects of climate change on human health in Africa, a 

dermatologic perspective: A report from the International Society of Dermatology Climate Change Committee. 

International Journal of Dermatology. 2020; 59(3): 265-278. doi: 10.1111/ijd.14759 

7. Ali A, Shaikh A, Sethi I, Surani S. Climate change and the emergence and exacerbation of infectious diseases: 

A review. World Journal of Virology. 2024; 13(4): 96476. doi: 10.5501/wjv.v13.i4.96476 

8. Reinhold JM, Lazzari CR, Lahondère C. Effects of the environmental temperature on Aedes aegypti and Aedes 

albopictus mosquitoes: A review. Insects. 2018; 9(4): 158. doi: 10.3390/insects9040158 

9. Hompoosri J, Thavara U, Tawatsin A, Boonserm R, Phumee A, Sangkitporn S, Siriyasatien P. Vertical 

transmission of Indian Ocean Lineage of chikungunya virus in Aedes aegypti and Aedes albopictus mosquitoes. 

Parasite Vectors. 2016; 9: 227. doi: 10.1186/s13071-016-1505-6 

10. Hugo LE, Stassen L, La J, Gosden E, Ekwudu O, Winterford C, et al. Vector competence of Australian Aedes 

aegypti and Aedes albopictus for an epidemic strain of Zika virus. PLoS Neglected Tropical Diseases. 2019; 

13(4): e0007281. doi: 10.1371/journal.pntd.0007281 

11. Carbone G, Boiardi G, Infantino C, Cunico D, Esposito S. Vectors on the move: how climate change fuels the 

spread of Arboviruses in Europe. Microorganisms. 2025; 13(9): 2034. doi: 10.3390/microorganisms13092034 

12. Le Tong Y, Cifuentes-González C, Agrawal K, Shakarchi F, Song XYR, Ji JS, Agrawal R. Climate change and 

the impact on ocular infectious diseases: A narrative review. Ophthalmology and Therapy. 2025; 14(8): 1695-

1712. doi: 10.1007/s40123-025-01185-0 

13. Levy K, Smith SM, Carlton EJ. Climate change impacts on waterborne diseases: Moving toward designing 

interventions. Current Environmental Health Reports. 2018; 5(2): 272-282. doi: 10.1007/s40572-018-0199-7 

14. McIver LJ, Imai C, Buettner PG, Gager P, Chan VS, Hashizume M, et al. Diarrheal diseases and climate change 

in Cambodia. Asia Pacific Journal of Public Health. 2016; 28(7): 576-585. doi: 10.1177/10105395 16660190 

15. Lowen AC, Steel J. Roles of humidity and temperature in shaping influenza seasonality. Journal of Virology. 

2014; 88(14): 7692-7695. doi: 10.1128/JVI.03544-13 

16. Minhaz Ud-Dean SM. Structural explanation for the effect of humidity on persistence of airborne virus: 

Seasonality of influenza. Journal of Theoretical Biology. 2010; 264(3): 822-829. doi: 10.1016/j.jtbi.2010.03.013 

17. Meena P, Jha V. Environmental change, changing biodiversity, and infections-lessons for kidney health 

community. Kidney International Reports. 2023; 8(9): 1714-1729. doi: 10.1016/j.ekir.2023.07.002 

18. Thongsripong P, Green A, Kittayapong P, Kapan D, Wilcox B, Bennett S. Mosquito vector diversity across 

habitats in central Thailand endemic for dengue and other arthropod-borne diseases. PLoS Neglected Tropical 

Diseases. 2013; 7(10): e2507. doi: 10.1371/journal.pntd.0002507 

19. Williams PC, Bartlett AW, Howard-Jones A, McMullan B, Khatami A, Britton PN, Marais BJ. Impact of 

climate change and biodiversity collapse on the global emergence and spread of infectious diseases. Journal of 

Pediatric Child Health. 2021; 57(11): 1811-1818. doi: 10.1111/jpc.15681 

20. Ebi KL, Vanos J, Baldwin JW, Bell JE, Hondula DM, Errett NA, et al. Extreme weather and climate change: 

population health and health system implications. Annual Review of Public Health. 2021; 42: 293-315. doi: 

10.1146/annurev-publhealth-012420-105026 

21. Weilnhammer V, Schmid J, Mittermeier I, Schreiber F, Jiang L, Pastuhovic V, Herr C, Heinze S. Extreme 

weather events in Europe and their health consequences - A systematic review. International Journal of Hygiene 

and Environmental Health. 2021; 233: 113688. doi: 10.1016/j.ijheh.2021.113688 

22. Overpeck JT, Meehl GA, Bony S, Easterling DR. Climate data challenges in the 21st century. Science. 2011; 

331(6018) :700-702. doi: 10.1126/science.1197869 

23. Burke KD, Williams JW, Chandler MA, Haywood AM, Lunt DJ, Otto-Bliesner BL. Pliocene and Eocene 

provide the best analogs for near-future climates. Proceedings of the National Academy of Sciences of the 

United States of America. 2018; 115(52): 13288-13293. doi: 10.1073/pnas.1809600115 

24. Intergovernmental Panel on Climate Change (IPCC). Future climate changes, risks and impacts. https://ar5-

syr.ipcc.ch/topic_futurechanges.php (2014) 

25. Baylis M, Risley C. Infectious diseases, climate change effects on. Infectious Diseases. 2012; 5: 117-146. doi: 

10.1007/978-1-4614-5719-0_6 

26. de Souza DK, Owusu NP, Wilson MD. Impact of climate change on the geographic scope of diseases [Internet]. 

Human and social dimensions of climate change. IntechOpen. 2012. doi: 10.5772/50646 

27. Acosta-España JD, Romero-Alvarez D, Luna C, Rodríguez-Morales AJ. Infectious disease outbreaks in the 

wake of natural flood disasters: Global patterns and local implications. InfezMed. 2024; 32(4): 451-462. doi: 

10.53854/liim-3204-4 

28. Balan N, George G. Feverish future: Infectious disease risks in the age of climate change. Biosciences 

Biotechnology Research Asia. 2025; 22(2). 449-458. doi: 10.13005/bbra/3375 

https://mmj.org.ly/


Mediterranean Journal of                                 ISSN: 3107-2720                                         doi: 10.5281/zenodo.20727368 

Medicine & Medical Sciences                           Mediterr J Med Med Sci                                                https://mmj.org.ly 

 

Yasmin F, et al. Mediterr J Med Med Sci. 2026; 2(2): 96-108. doi: 10.5281/zenodo.20727368                                           Page 106 

29. Esposito MM, Turku S, Lehrfield L, Shoman A. The impact of human activities on zoonotic infection 

transmissions. Animals (Basel). 2023; 13(10): 1646. doi: 10.3390/ani13101646 

30. Keatts LO, Robards M, Olson SH, Hueffer K, Insley SJ, Joly DO, et al. Implications of zoonoses from hunting 

and use of wildlife in North American Arctic and Boreal Biomes: Pandemic potential, monitoring, and 

mitigation. Frontiers in Public Health. 2021; 9: 627654. doi: 10.3389/fpubh.2021.627654 

31. Ogieuhi IJ, Ahmed MM, Jamil S, Okesanya OJ, Ukoaka BM, Eshun G, et al. Dengue fever in Bangladesh: 

rising trends, contributing factors, and public health implications. Tropical Diseases, Travel Medicine and 

Vaccines. 2025; 11(1): 26. doi: 10.1186/s40794-025-00251-6 

32. Chapoterera B, Naidoo K, Marume A. Impact of climate change on malaria transmission in Africa: A scoping 

review of literature. Journal of Public Health in Africa. 2025; 16(1): 1346. doi: 10.4102/jphia.v16i1.1346 

33. Delrieu M, Martinet JP, O'Connor O, Viennet E, Menkes C, Burtet-Sarramegna V, et al. Temperature and 

transmission of chikungunya, dengue, and Zika viruses: A systematic review of experimental studies on Aedes 

aegypti and Aedes albopictus. Current Research in Parasitology Vector-Borne Diseases. 2023; 4: 100139. doi: 

10.1016/j.crpvbd.2023.100139 

34. Lipp EK, Huq A, Colwell RR. Effects of global climate on infectious disease: the cholera model. Clinical 

Microbiology Review. 2002; 15(4): 757-770. doi: 10.1128/CMR.15.4.757-770.2002 

35. Yu H. Climate change unveils hidden microbial dangers. Environmental Science and Ecotechnology. 2025; 24: 

100544. doi: 10.1016/j.ese.2025.100544 

36. Semenza JC, Ko AI. Waterborne diseases that are sensitive to climate variability and climate change. The New 

England Journal of Medicine. 2023; 389(23): 2175-2187. doi: 10.1056/NEJMra2300794 

37. Chhetri BK, Galanis E, Sobie S, Brubacher J, Balshaw R, Otterstatter M, et al. Projected local rain events due 

to climate change and the impacts on waterborne diseases in Vancouver, British Columbia, Canada. 

Environmental Health. 2019; 18(1): 116. doi: 10.1186/s12940-019-0550-y 

38. Kaushal SS, Shelton SA, Mayer PM, Kellmayer B, Utz RM, Reimer JE, et al. Freshwater faces a warmer and 

saltier future from headwaters to coasts: climate risks, saltwater intrusion, and biogeochemical chain reactions. 

Biogeochemistry. 2025; 168(2): 31. doi: 10.1007/s10533-025-01219-6 

39. Ma J, Guo Y, Gao J, Tang H, Xu K, Liu Q, Xu L. Climate change drives the transmission and spread of vector-

borne diseases: An ecological perspective. Biology (Basel). 2022; 11(11): 1628. doi: 10.3390/biology11111628 

40. Thomson MC, Stanberry LR. Climate change and vector-borne diseases. The New England Journal of Medicine. 

2022; 387(21): 1969-1978. doi: 10.1056/NEJMra2200092 

41. Latinne A, Morand S. Climate anomalies and spillover of bat-borne viral diseases in the Asia-Pacific region and 

the Arabian Peninsula. Viruses. 2022; 14(5): 1100. doi: 10.3390/v14051100 

42. Borham A, Abdel Motaal K, ElSersawy N, Ahmed YF, Mahmoud S, Musaibah AS, Abdelnaser A. Climate 

change and zoonotic disease outbreaks: Emerging evidence from epidemiology and toxicology. International 

Journal of Environmental Research and Public Health. 2025; 22(6): 883. doi: 10.3390/ijerph22060883 

43. Chen F, Jiang F, Ma J, Alghamdi MA, Zhu Y, Yong JWH. Intersecting planetary health: Exploring the impacts 

of environmental stressors on wildlife and human health. Ecotoxicology and Environmental Safety. 2024; 283: 

116848. doi: 10.1016/j.ecoenv.2024.116848 

44. Jusot JF, Neill DR, Waters EM, Bangert M, Collins M, Bricio Moreno L, et al. Airborne dust and high 

temperatures are risk factors for invasive bacterial disease. Journal of Allergy and Clinical Immunology. 2017; 

139(3): 977-986.e2. doi: 10.1016/j.jaci.2016.04.062 

45. Alkishe A, Raghavan RK, Peterson AT. Likely geographic distributional shifts among medically important tick 

species and tick-associated diseases under climate change in North America: A review. Insects. 2021; 12(3): 

225. doi: 10.3390/insects12030225 

46. Carignan A, Valiquette L, Laupland KB. Impact of climate change on emerging infectious diseases: 

Implications for Canada. The Journal of the Association of Medical Microbiology and Infectious Disease 

Canada. 2019; 4(2): 55-59. doi: 10.3138/jammi.2018-12-10 

47. Deshpande G, Beetch JE, Heller JG, Naqvi OH, Kuhn KG. Assessing the influence of climate change and 

environmental factors on the top tick-borne diseases in the United States: A systematic review. Microorganisms. 

2023; 12(1): 50. doi: 10.3390/microorganisms12010050 

48. Nakase T, Giovanetti M, Obolski, U, Lourenco J. The population at risk of dengue virus transmission has 

increased due to coupled climate factors and population growth. Communications Earth and Environment. 2024; 

5: 475. doi: 10.1038/s43247-024-01639-6 

49. Ndishimye P, Umuhoza T, Umutoni B, Zakham F, Ndayambaje M, Hewins B, et al. Rift Valley Fever outbreaks 

in the East African community: Insights from ProMed data (2010-2024). Frontiers in Public Health. 2024; 12: 

1298594. doi: 10.3389/fpubh.2024.1298594 

50. Climate Change Indicators: Lyme Disease. Available at: https://www.epa.gov/climate-indicators/climate-

change-indicators-lyme-disease?utm_source=chatgpt.com (Accessed 10 October 2025).  

https://mmj.org.ly/


Mediterranean Journal of                                 ISSN: 3107-2720                                         doi: 10.5281/zenodo.20727368 

Medicine & Medical Sciences                           Mediterr J Med Med Sci                                                https://mmj.org.ly 

 

Yasmin F, et al. Mediterr J Med Med Sci. 2026; 2(2): 96-108. doi: 10.5281/zenodo.20727368                                           Page 107 

51. Pavan MG, Gnonhoue FJ, Corrêa-Antônio J, Padilha KP, Garcia GA, de Oliveira F, et al. The long-term 

persistence of the wMel strain in Rio de Janeiro is threatened by poor integrated vector management and 

bacterium fitness cost on Aedes aegypti. PLoS Neglected Tropical Diseases. 2025; 19(7): e0013372. doi: 

10.1371/journal.pntd.0013372 

52. Islam MT, Clemens JD, Qadri F. Cholera control and prevention in Bangladesh: An evaluation of the situation 

and solutions. Journal of Infectious Diseases. 2018; 218(suppl_3): S171-S172. doi: 10.1093/infdis/jiy470 

53. Caminade C, McIntyre KM, Jones AE. Impact of recent and future climate change on vector-borne diseases. 

Annals of the New York Academy of Sciences. 2019; 1436(1): 157-173. doi: 10.1111/nyas.13950 

54. Zavaleta-Monestel E, Rojas-Chinchilla C, Molina-Sojo P, Castro FM, Rojas-Molina JP, Martínez-Vargas E. 

Impact of climate change on the global dynamics of vector-borne infectious diseases: A narrative review. 

Cureus. 2025; 17(1): e77972. doi: 10.7759/cureus.77972 

55. Jung Y-J, Khant NA, Kim H, Namkoong S. Impact of climate change on waterborne diseases: Directions 

towards Sustainability. Water. 2023; 15(7): 1298. doi: 10.3390/w15071298 

56. Ahmed R, Hoque M, Hasan MN. Scabies prevalence and management in Bangladesh: A narrative review. 

Bangladesh Journal of Infectious Disease. 2025; 12(1): 151-158. doi: 10.3329/bjid.v12i1.83987 

57. Liao H, Lyon CJ, Ying B, Hu T. Climate change, its impact on emerging infectious diseases and new 

technologies to combat the challenge. Emerging Microbes Infections. 2024; 13(1): 2356143. doi: 10.1080/ 

22221751.2024.2356143 

58. Aslam B, Aljasir SF. Climate change and AMR: Interconnected threats and one health solutions. Antibiotics. 

2025; 14(9): 946. doi: 10.3390/antibiotics14090946 

59. Wang Z, Pei S, Cui H, Zhang J, Jia Z. Zoonotic spillover and extreme weather events drive the global outbreaks 

of airborne viral emerging infectious diseases. Journal of Medical Virology. 2024; 96(6): e29737. doi: 

10.1002/jmv.29737 

60. Liao H, Lyon CJ, Ying B, Hu T. Climate change, its impact on emerging infectious diseases and new 

technologies to combat the challenge. Emerging Microbes and Infections. 2024; 13(1): 2356143. doi: 

10.1080/22221751. 2024.2356143 

61. Mim MS, Aktaruzzaman M, Tusher STI. A study of knowledge and practice about personal hygiene among 

school students. Mediterranean Journal of Medical Research. 2026; 3(1): 53-58. doi: 10.5281/zenodo.18563380  

62. Alabeedi SS, Bowjalawi KM, Alfituri SM, Khalifa FS, Alasbily HM, Alfituri AM. Prevalence of acute 

infectious hepatitis in Eastern Libyan pediatrics. Mediterranean Journal of Pharmacy and Pharmaceutical 

Sciences. 2024; 4(1): 84-92. doi: 10.5281/zenodo.10723899 

63. Ezejiegu CK, Obinwa AI, Anyigor BO, Chukwunonoso O, Chimdalu IB. Survey on attitude, practice, and 

antibiotic usage pattern of livestock farmers: Implications on antibiotic resistance. Mediterranean Journal of 

Pharmacy and Pharmaceutical Sciences. 2026; 6(1): 62-67. doi: 10.5281/zenodo.18838838  

64. Dyab EA, Muftah EB, Najim SM. Prevalence of antibiotic misuse among the general public in Libya: A cross-

sectional study. Mediterranean Journal of Pharmacy and Pharmaceutical Sciences. 2026; 6(1): 40-48. doi: 

10.5281/zenodo.18705190 

65. Pathak VM, Verma VK, Rawat BS, Kaur B, Babu N, Sharma A, Dewali S, et al. Current status of pesticide 

effects on environment, human health, and its eco-friendly management as bioremediation: A comprehensive 

review. Frontiers in Microbiology. 2022; 13: 962619. doi: 10.3389/fmicb.2022.962619 

66. Arias-Castro E, Castrejón-Godínez ML, Mussali-Galante P, Tovar-Sánchez E, Rodríguez A. Pesticides 

degradation through microorganisms immobilized on agro-industrial waste: A promising approach for their 

elimination from aquatic environments. Processes. 2025; 13(4): 1073. doi: 10.3390/pr13041073 

67. Kumar M, Yadav AN, Saxena R, Paul D, Tomar RS. Biodiversity of pesticides degrading microbial 

communities and their environmental impact. Biocatalysis and Agricultural Biotechnology. 2021; 31: 101883. 

doi: 10.1016/j.bcab.2020.101883 

68. Colwell ML, Townsel C, Petroff RL, Goodrich JM, Dolinoy DC. Epigenetics and the exposome: DNA 

methylation as a proxy for health impacts of prenatal environmental exposures. Exposome. 2023; 3(1): osad001. 

doi: 10.1093/exposome/osad001 

69. van der Plaat DA, de Jong K, de Vries M, van Diemen CC, Nedeljković I, Amin N, Kromhout H; Biobank-

based integrative omics study consortium; Vermeulen R, Postma DS, van Duijn CM, Boezen HM, Vonk JM. 

Occupational exposure to pesticides is associated with differential DNA methylation. Occupational 

Environmental Medicine. 2018; 75(6): 427-435. doi: 10.1136/oemed-2017-104787 

70. Birk S, Chapman D, Carvalho L, Spears BM, Andersen HE, Argillier C, et al. Impacts of multiple stressors on 

freshwater biota across spatial scales and ecosystems. Nature Ecology and Evolution. 2020; 4(8): 1060-1068. 

doi: 10.1038/s41559-020-1216-4 

71. Wagner M, Scherer C, Alvarez-Muñoz D, Brennholt N, Bourrain X, Buchinger S, et al. Microplastics in 

freshwater ecosystems: What we know and what we need to know. Environmental Science Europe. 2014; 26(1): 

12. doi: 10.1186/s12302-014-0012-7 

https://mmj.org.ly/


Mediterranean Journal of                                 ISSN: 3107-2720                                         doi: 10.5281/zenodo.20727368 

Medicine & Medical Sciences                           Mediterr J Med Med Sci                                                https://mmj.org.ly 

 

Yasmin F, et al. Mediterr J Med Med Sci. 2026; 2(2): 96-108. doi: 10.5281/zenodo.20727368                                           Page 108 

72. Yang X, Lwanga EH, Bemani A, Gertsen H, Salanki T, Guo X, et al. Biogenic transport of glyphosate in the 

presence of LDPE microplastics: A mesocosm experiment. Environmental Pollution. 2019; 245: 829-835. doi: 

10.1016/j.envpol.2018.11.044 

 

 

 

Author contribution: All authors contributed equally, approved the final version of the manuscript, and agreed for it to be 

published.  

Conflict of interest: The authors declare the absence of any commercial or financial relationships that could be construed as a 

potential conflict of interest. 

Ethical issues: The authors observed the ethical issues, including plagiarism, informed consent, data fabrication or falsification, 

and double publication or submission. 

Data availability statement: The raw data that support the findings of this article are available from the corresponding author 

upon reasonable request. 

Generative AI disclosure: No generative AI was used in the preparation of this manuscript. 

 

https://mmj.org.ly/

