
 

 
Boppana T.B. et.al., (2025)                     JCARR                                        
                                                                                                                                                                           ISSN: 3048-6556                         
                                                                                                                                                                                                    40 

Available online on http://www.jcarr.in/ 

Journal of Clinical Advances and Research Reviews 2025; 02(01); 40-54 

ISSN: 3048-6556 

Review 

The Impact of Climate Change on Infectious Diseases in 

Urban Areas: A Comprehensive Review 
 

Batchalakuri Rishitha, Boppana Tarun Bhaskhar* 

MBBS House Surgeon, Konasema Institute of Medical Science and Research Foundation, Amalapuram 

Received: 10-01-2025 / Revised: 23-02-2025 / Accepted: 10-03-2025  

Corresponding Author: Boppana Tarun Bhaskhar 

Email: tarunboppana18@gmail.com  

Conflict of interest: Nil 

Abstract: 

Urban areas, characterized by high population density, interconnected infrastructure, and socioeconomic 

disparities, are particularly vulnerable to the amplified effects of climate change. The altered climatic conditions, 

including increased temperatures, extreme precipitation events, and sea-level rise, significantly impact the 

transmission dynamics of infectious diseases. This review synthesizes current literature to explore the multifaceted 

relationship between climate change and infectious disease emergence and spread in urban settings. We examine 

the specific impacts on vector-borne, waterborne, foodborne, and zoonotic diseases, considering the unique urban 

context. Furthermore, we discuss the challenges in disease surveillance, modeling, and adaptation strategies, 

highlighting the need for integrated, multidisciplinary approaches to mitigate the health risks posed by climate 

change in urban environments. 
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1. Introduction: 

The relentless of climate change, propelled by the escalating emissions of anthropogenic greenhouse gases, is not 

merely a gradual shift in global weather patterns; it is a profound and transformative force reshaping the very 

fabric of our planet. This transformation casts a long and ominous shadow over human health, particularly within 

the densely populated and intricately interconnected ecosystems of urban areas. These urban centers, now home 

to a majority of the global population, stand as critical hotspots of vulnerability to the multifaceted impacts of 

climate change. The confluence of factors unique to urban environments amplifies the risks, creating a complex 

and dynamic landscape where the specter of infectious diseases looms large. [1], [2], [3], [4] 

One of the most prominent manifestations of this vulnerability is the urban heat island (UHI) effect. This 

phenomenon, a direct consequence of the built environment's heat-absorbing properties, results in significantly 

elevated temperatures within urban cores compared to their surrounding rural landscapes. This localized warming 

trend, superimposed upon the broader backdrop of global climate change, creates a synergistic effect, intensifying 

thermal stress and fundamentally altering the ecological balance. It fundamentally changes the microclimates of 

urban areas. 

Coupled with the UHI effect, the increasing frequency and intensity of extreme weather events—such as 

heatwaves, floods, and droughts—further compound the vulnerabilities of urban populations. These events not 

only disrupt essential infrastructure and services but also create ideal conditions for the emergence and spread of 

infectious diseases. The interplay of these climatic stressors, within the complex socio-ecological framework of 

urban areas, establishes a fertile ground for pathogens to thrive and transmission cycles to accelerate. 

This review endeavors to provide a comprehensive and in-depth overview of the current state of scientific 

understanding regarding the profound impact of climate change on infectious diseases within urban settings. It 

aims to dissect the intricate mechanisms by which climate-driven changes influence the transmission dynamics of 
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various infectious agents, including vector-borne, waterborne, foodborne, and zoonotic pathogens. By examining 

the specific challenges posed by the unique characteristics of urban environments, this review seeks to illuminate 

the pathways through which climate change exacerbates existing vulnerabilities and creates new ones. [5], [6], 

[7], [8] 

Furthermore, this review will not merely catalog the risks but will also explore the unique challenges and 

opportunities for adaptation. It will delve into the strategies and interventions that can be implemented to mitigate 

the adverse health impacts of climate change in urban areas, emphasizing the need for innovative and integrated 

approaches. By fostering a deeper understanding of the complex interplay between climate change and infectious 

diseases, this review seeks to contribute to the development of effective and sustainable solutions that can 

safeguard the health and well-being of urban populations in the face of an uncertain future. 

 

2. Climate Change and Urban Environments: A Deep Dive into Distinct Vulnerabilities 

Urban environments stand as starkly differentiated ecosystems when juxtaposed with their rural counterparts. This 

distinction is not merely a matter of scale, but rather a complex interplay of inherent characteristics that render 

urban centers particularly susceptible to the cascading effects of climate change. Foremost among these 

characteristics are high population density, extensive built infrastructure, and pronounced socioeconomic 

heterogeneity. These factors, in concert, create a unique crucible where the pressures of a changing climate are 

amplified and intensified. 

The urban heat island (UHI) effect is a prime example of this amplification. This phenomenon, driven by the sheer 

density of concrete, asphalt, and other heat-absorbent materials that constitute urban landscapes, results in a 

significant temperature differential between urban cores and their surrounding rural hinterlands. Solar radiation, 

instead of being absorbed by vegetation or evaporating moisture, is captured and re-radiated by buildings and 

paved surfaces, leading to a substantial increase in ambient air temperatures. This localized warming trend doesn't 

simply mimic global warming; it exacerbates it, creating a microclimate that is significantly hotter and more 

stressful than the broader regional climate. This thermal stress has profound implications for human health, 

contributing to heatstroke, cardiovascular issues, and respiratory problems. Furthermore, it dramatically alters the 

habitat suitability for disease vectors and pathogens. Warmer temperatures can accelerate the life cycle of insects 

like mosquitoes, extend their breeding seasons, and expand their geographic range, thereby increasing the risk of 

vector-borne disease transmission. Similarly, elevated temperatures can enhance the survival and proliferation of 

certain pathogens, facilitating their spread. 

Beyond the thermal implications, the built infrastructure of urban areas, while designed to serve large populations, 

is often ill-equipped to handle the intensifying extremes of climate change. Drainage systems, designed for 

historical rainfall patterns, can be overwhelmed by the increased frequency and intensity of extreme precipitation 

events. This leads to flooding, inundating streets, homes, and critical infrastructure. The resulting stagnant water 

becomes a breeding ground for mosquitoes and other disease vectors, while also facilitating the spread of 

waterborne pathogens. Moreover, these floods can compromise water supply networks, contaminating drinking 

water with sewage and other pollutants, leading to outbreaks of diarrheal diseases and other waterborne illnesses. 

Waste management facilities, similarly strained by extreme weather, can become overwhelmed, leading to the 

accumulation of refuse and the creation of unsanitary conditions that further promote disease transmission. 

For coastal cities, the threat of sea-level rise adds another layer of complexity. As global temperatures rise, thermal 

expansion of ocean water and the melting of polar ice sheets contribute to a gradual but relentless increase in sea 

levels. This inundates low-lying areas, displacing populations and damaging critical infrastructure. The resulting 

displacement can lead to overcrowding in remaining habitable areas, creating conditions conducive to the spread 

of infectious diseases. Furthermore, the saltwater intrusion into freshwater aquifers can compromise drinking 

water supplies, exacerbating existing water scarcity issues and increasing the risk of waterborne illnesses. The 

displacement of populations also strains already burdened healthcare systems, and the increased density of 

displaced populations can increase disease transmission. [9], [10], [11], [12], [13], [14], [15] 

The socioeconomic heterogeneity within urban areas further complicates the picture. Disadvantaged communities, 

often located in low-lying areas or informal settlements, are disproportionately vulnerable to the impacts of 

climate change. These communities often lack access to adequate housing, sanitation, and healthcare, making 

them more susceptible to infectious diseases. They may also have limited resources to cope with the impacts of 
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extreme weather events, such as floods or heatwaves. This disparity in vulnerability highlights the need for 

equitable and inclusive climate adaptation strategies that address the specific needs of marginalized populations. 

In essence, urban environments are not simply passive recipients of climate change impacts. Their unique 

characteristics act as multipliers, amplifying the effects of global warming and creating a complex web of 

vulnerabilities. Understanding these vulnerabilities is crucial for developing effective adaptation strategies that 

can protect the health and well-being of urban populations in the face of a changing climate. [16], [17] 

 

3. Impacts on Vector-Borne Diseases: 

Vector-borne diseases, transmitted by arthropods such as mosquitoes, ticks, and fleas, are particularly sensitive to 

climate change. Temperature and precipitation affect vector breeding, survival, and biting rates, influencing 

disease transmission dynamics. [18], [19] 

• Mosquito-borne diseases: Dengue fever, Zika virus, chikungunya, and West Nile virus are major public 

health concerns in urban areas. Increased temperatures expand the geographic range of Aedes 

mosquitoes, the primary vectors for these diseases. Changes in precipitation patterns can create new 

breeding sites, such as stagnant water in urban environments. Urbanization, with its dense population 

and inadequate sanitation, further facilitates the spread of these diseases. 

• Tick-borne diseases: Lyme disease and other tick-borne infections are also influenced by climate 

change. Warmer temperatures extend the activity period of ticks, increasing the risk of human exposure. 

Urban green spaces, such as parks and gardens, can serve as habitats for ticks, posing a risk to urban 

residents. 

• Other vector-borne diseases: Diseases transmitted by sandflies, such as leishmaniasis, are also affected 

by climate change. Changes in temperature and humidity can influence sandfly breeding and survival, 

altering disease transmission patterns. 

Table 1: Impacts of Climate Change on Vector-Borne Diseases [20], [21], [22], [23], [24], [25], [26], [27] 

Disease Category Disease Example Vector Climate Change Impact Urban Amplification 

Mosquito-borne Dengue Fever Aedes mosquitoes - Expanded geographic range 

of vectors. - Increased vector 

breeding due to altered 

precipitation.  

- Increased viral replication 

rates with higher temperatures.  

- Extended transmission 

seasons. 

- High population density 

facilitates rapid spread.  

- Urban heat island effect 

enhances vector breeding.  

- Inadequate sanitation creates 

breeding grounds. 

Mosquito-borne Zika Virus Aedes mosquitoes - Similar to Dengue, range 

expansion and increased 

transmission. 

- Similar to Dengue, rapid 

spread in dense populations. 

Mosquito-borne West Nile Virus Culex mosquitoes - Increased vector breeding in 

warmer, wetter conditions.  

- Changes in migratory bird 

patterns, which are reservoirs. 

- Urban green spaces can hold 

higher concentrations of 

vectors.  

- proximity to large 

populations increases risk. 

Tick-borne Lyme Disease Ixodes ticks - Extended tick activity 

periods due to warmer 

temperatures.  

- Changes in habitat suitability. 

- Urban green spaces (parks) 

can be tick habitats.  

- Increased human-animal 

interaction. 

Sandfly-borne Leishmaniasis Sandflies - Changes in sandfly breeding 

and survival due to 

temperature and humidity 

variations.  

- Changes in animal reservoir 

distributions. 

- Urban environments can have 

suitable sandfly habitats.  

- Zoonotic transmission risk 

from urban animal 

populations. 
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4. Impacts on Waterborne Diseases: 

Waterborne diseases, caused by pathogens transmitted through contaminated water, are significantly influenced 

by climate change. Extreme precipitation events can overwhelm urban drainage systems, leading to sewage 

overflows and contamination of water sources. Increased temperatures can also promote the growth of pathogens 

in water, increasing the risk of infection. [28], [29] 

• Cholera: Cholera, caused by the bacterium Vibrio cholerae, is a major public health concern in areas 

with inadequate sanitation and water infrastructure. Flooding and heavy rainfall can contaminate water 

sources with sewage, leading to outbreaks. Increased water temperatures can also enhance the survival 

and growth of V. cholerae. 

• Other diarrheal diseases: Other diarrheal diseases, caused by bacteria, viruses, and parasites, are also 

influenced by climate change. Flooding and contamination of water sources can lead to outbreaks of 

these diseases, particularly in areas with poor sanitation. 

• Harmful algal blooms: Increased water temperatures and nutrient runoff can promote the growth of 

harmful algal blooms, which can produce toxins that contaminate drinking water and seafood. 

Table 2: Climate Change and Waterborne Diseases in Urban Areas [30], [31], [32], [33], [34], [35] 

Disease 

Category 

Disease 

Example 

Pathogen Climate Change 

Impact 

Urban 

Amplification 

Factors 

Specific Urban 

Vulnerabilities 

Potential Public 

Health 

Consequences 

Bacterial Cholera Vibrio cholerae - Increased water 

temperatures 

enhance survival 

and growth.  

- Flooding and 

heavy rainfall lead 

to sewage overflow, 

contaminating 

water sources.  

- Increased salinity 

in coastal areas due 

to sea-level rise can 

support V. cholerae. 

- Overburdened 

sewage and 

drainage systems.  

- High population 

density facilitates 

rapid transmission. - 

Inadequate water 

treatment and 

sanitation 

infrastructure.  

- Increased runoff 

from urban surfaces 

carrying pathogens. 

- Informal 

settlements with 

poor sanitation and 

limited access to 

clean water.  

- Coastal cities 

with vulnerable 

water 

infrastructure.  

- Areas with aging 

or compromised 

water treatment 

facilities. 

- Large-scale 

outbreaks of cholera, 

particularly in 

vulnerable 

populations.  

- Increased morbidity 

and mortality, 

especially among 

children.  

- Strain on healthcare 

systems and 

economic disruption. 

Bacterial, 

Viral, 

Parasitic 

Diarrheal 

Diseases 

(e.g., E. 

coli, 

Rotavirus, 

Giardia) 

Various Bacteria, 

Viruses, Parasites 

- Increased 

pathogen survival 

and proliferation in 

warmer waters.  - 

Flooding and 

contamination of 

water sources lead 

to outbreaks. - 

Changes in 

precipitation 

patterns affect 

water quality and 

availability. 

- Similar to cholera, 

overburdened 

infrastructure and 

high population 

density.  

- Increased 

contamination from 

urban runoff. - Lack 

of access to safe 

drinking water and 

sanitation. 

- Similar to 

cholera, informal 

settlements and 

areas with poor 

sanitation.  

- Vulnerable 

populations with 

compromised 

immune systems. 

- Increased incidence 

of diarrheal diseases, 

particularly among 

children.  

- Dehydration, 

malnutrition, and 

increased mortality.  

- Strain on healthcare 

systems and 

economic burden. 

Toxin-

related 

Harmful 

Algal 

Blooms 

(HABs) 

Various 

Cyanobacteria, 

Dinoflagellates 

- Increased water 

temperatures 

promote algal 

growth.  

- Nutrient runoff 

from urban areas 

- High nutrient loads 

from urban runoff.  

- Increased water 

temperatures in 

urban reservoirs and 

waterways.  

- Urban reservoirs 

and coastal areas 

near cities.  

- Areas with 

intensive 

agricultural runoff 

- Contamination of 

drinking water with 

toxins, leading to 

acute and chronic 

health effects.  
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(fertilizers, sewage) 

fuels blooms.  

- Stratification of 

water bodies due to 

warming enhances 

bloom 

development. 

- Limited water 

circulation in some 

urban water bodies. 

impacting urban 

water sources. 

- Contamination of 

seafood, impacting 

human health and 

fisheries.  

- Economic losses due 

to beach closures and 

tourism decline. 

 

Waterborne diseases, a significant public health concern, are profoundly influenced by the shifting climate 

landscape, particularly in densely populated urban areas. The core mechanism is the contamination of water 

sources with pathogens, which is exacerbated by climate-driven changes. 

Key Climate Change Factors and Their Ramifications: 

• Extreme Precipitation Events:  

o Intense rainfall overwhelms urban drainage systems, leading to sewage overflows and the direct 

contamination of surface and groundwater. 

o Flooding carries pathogens from contaminated soil and waste into water supplies, creating ideal 

conditions for outbreaks. 

• Increased Water Temperatures:  

o Higher temperatures enhance the survival and proliferation of various pathogens, including 

bacteria, viruses, and parasites. 

o This is particularly concerning for pathogens like Vibrio cholerae, which thrive in warmer 

waters. 

• Sea-Level Rise:  

o In coastal cities, sea-level rise leads to saltwater intrusion into freshwater aquifers, 

compromising drinking water supplies. 

o Increased salinity can also create favorable conditions for certain pathogens, like V. cholerae. 

• Nutrient Runoff:  

o Increased rainfall events amplify the amount of nutrient runoff from urban and agricultural areas 

into water ways. This increased nutrient load promotes Harmful Algal Blooms. 

Urban Amplification and Specific Vulnerabilities: 

• Overburdened Infrastructure:  

o Aging and inadequate sewage and drainage systems are unable to handle the increased volume 

of water during extreme precipitation events. 

o This leads to sewage overflows and the contamination of water sources. 

• High Population Density:  

o Urban centers, with their high population density, facilitate the rapid transmission of waterborne 

diseases. 

o Outbreaks can spread quickly through densely populated areas. 

• Informal Settlements:  

o Informal settlements, often characterized by poor sanitation and limited access to clean water, 

are particularly vulnerable to waterborne disease outbreaks. 

o These areas often lack basic infrastructure and are prone to flooding. 

• Coastal Cities:  

o Coastal cities face the added threat of sea-level rise, which can compromise water infrastructure 

and increase the risk of saltwater intrusion. 

• Harmful Algal Blooms (HABs):  

o Urban runoff increases the nutrient load of water ways. This combined with increased water 

temperatures create ideal conditions for HABs. These blooms can produce dangerous toxins. 

Public Health Consequences: 

The combined effects of climate change and urban amplification lead to an increased risk of waterborne disease 

outbreaks. This results in: 
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• Increased Morbidity and Mortality: Particularly among vulnerable populations, such as children, the 

elderly, and those with compromised immune systems. 

• Strain on Healthcare Systems: Outbreaks of waterborne diseases place a significant burden on 

healthcare systems, requiring increased resources for diagnosis, treatment, and prevention. 

• Economic Disruption: Outbreaks can lead to economic losses due to lost productivity, healthcare costs, 

and disruptions to tourism and other industries. 

• Contamination of food sources: Harmful Algal Blooms can contaminate seafood, and therefore impact 

human health. 

 

5. Impacts on Foodborne Diseases: 

Foodborne diseases, caused by pathogens transmitted through contaminated food, are also influenced by climate 

change. Increased temperatures can promote the growth of bacteria in food, increasing the risk of food poisoning. 

Extreme weather events can disrupt food supply chains, leading to food shortages and spoilage. [36], [37] 

• Salmonellosis: Salmonellosis, caused by the bacterium Salmonella, is a common foodborne illness. 

Increased temperatures can enhance the growth of Salmonella in food, particularly in meat and poultry. 

• Campylobacteriosis: Campylobacteriosis, caused by the bacterium Campylobacter, is another common 

foodborne illness. Increased temperatures can also enhance the growth of Campylobacter in food. 

• Other foodborne illnesses: Other foodborne illnesses, caused by bacteria, viruses, and parasites, are 

also influenced by climate change. Changes in temperature and precipitation can affect the growth and 

survival of these pathogens. 

Table 3: Climate Change and Foodborne Diseases in Urban Areas [38], [39], [40], [41], [42], [43] 

Disease 

Category 

Disease Example Pathogen Climate 

Change 

Impact 

Urban 

Amplification 

Factors 

Specific Urban 

Vulnerabilities 

Potential Public 

Health Consequences 

Bacterial Salmonellosis Salmonella spp. - Increased 

temperatures 

enhance 

bacterial growth 

in food, 

especially meat 

and poultry.  

- Extended 

warm periods 

increase the risk 

of 

contamination 

during food 

processing and 

storage.  

- Increased risk 

of 

contamination 

with flooding 

disrupting 

sanitation. 

- Dense food 

supply chains 

and markets 

increase the risk 

of widespread 

contamination.  

- Urban heat 

island effect 

exacerbates 

food spoilage.  

- Inadequate 

food storage 

and handling 

practices in 

densely 

populated areas. 

- Informal food 

vendors with 

limited 

refrigeration.  

- Overcrowded 

housing with 

limited food 

storage space.  

- Areas with 

frequent power 

outages due to 

extreme weather, 

disrupting 

refrigeration. 

- Increased incidence 

of salmonellosis 

outbreaks, particularly 

in vulnerable 

populations.  

- Increased 

hospitalizations and 

healthcare costs.  

 - Economic losses due 

to food recalls and 

business disruptions. 

Bacterial Campylobacteriosis Campylobacter 

spp. 

- Similar to 

Salmonella, 

increased 

temperatures 

enhance 

bacterial growth 

- Similar to 

Salmonella, 

dense food 

supply chains 

and urban heat 

exacerbate risk.  

- Similar to 

Salmonella, 

informal food 

vendors and 

overcrowded 

housing. 

- Increased incidence 

of campylobacteriosis, 

leading to diarrhea and 

other gastrointestinal 

illnesses.  
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in food, 

particularly 

poultry and raw 

milk.  

- Changes in 

precipitation 

can affect 

livestock 

contamination. 

- High 

consumption of 

poultry and raw 

milk in urban 

areas. 

- Lack of access 

to clean water 

for food 

preparation. 

- Potential for long-

term complications, 

such as Guillain-Barré 

syndrome. 

Viral/Parasitic Norovirus, 

Toxoplasmosis 

Norovirus, 

Toxoplasma 

gondii 

- Increased 

temperatures 

can enhance 

viral survival on 

surfaces and in 

food.  

- Changes in 

precipitation 

can affect the 

spread of 

parasites 

through 

contaminated 

water and soil.  

- Extreme 

weather events 

disrupt food 

processing and 

distribution. 

- Similar to 

bacteria, dense 

food supply 

chains and 

urban heat 

exacerbate risk. 

- High 

population 

density 

facilitates rapid 

spread of viral 

infections.  

- Contamination 

from urban 

runoff. 

- Similar to 

bacteria, 

informal food 

vendors, 

overcrowded 

housing and lack 

of access to 

clean water.  

- Consumption 

of uncooked or 

undercooked 

food.  

- High 

populations of 

stray animals 

that are carriers. 

- Increased incidence 

of norovirus 

outbreaks, particularly 

in communal settings. 

- Increased risk of 

toxoplasmosis in 

pregnant women and 

immunocompromised 

individuals.  

- Strain on healthcare 

systems. 

Toxin-related Mycotoxins (e.g. 

Aflatoxins) 

Fungi - Increased 

temperatures 

and humidity 

promote fungal 

growth and 

mycotoxin 

production in 

crops and stored 

food.  

- Extreme 

weather events 

disrupt crop 

harvesting and 

storage, 

increasing 

spoilage. 

- Large food 

storage facilities 

that are at risk 

of inadequate 

ventilation and 

humidity 

control.  

- Importation of 

food from 

regions with 

high mycotoxin 

risk. 

- Areas with 

limited access to 

safe food storage 

and processing.  

- Reliance on 

imported food 

from regions 

with different 

climate patterns 

- Chronic exposure to 

mycotoxins can lead to 

liver damage, cancer, 

and other health 

problems.  

- Food recalls and 

economic losses. 

Foodborne diseases, a persistent public health challenge, are increasingly influenced by the shifting climate 

landscape, particularly in urban environments. The core mechanism is the contamination of food with pathogens 

or toxins, exacerbated by climate-driven changes. 

Key Climate Change Factors and Their Ramifications: 

• Increased Temperatures:  

o Elevated temperatures create optimal conditions for the rapid proliferation of bacteria like 

Salmonella and Campylobacter in food, especially meat, poultry, and dairy products. 
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o Extended periods of warmth increase the risk of contamination during food processing, 

transportation, and storage. 

• Extreme Weather Events:  

o Flooding can contaminate crops, livestock, and food processing facilities with pathogens. 

o Droughts can reduce crop yields and increase the risk of mycotoxin contamination in stored 

grains. 

o Disruptions to supply chains, causing food spoilage. 

• Changes in Precipitation:  

o Altered rainfall patterns can affect the growth and survival of pathogens in the environment, 

influencing the contamination of crops and livestock. 

o Increased humidity promotes fungal growth. 

Urban Amplification and Specific Vulnerabilities: 

• Dense Food Supply Chains:  

o Urban areas rely on complex food supply chains, which increase the risk of widespread 

contamination if a single point of failure occurs. 

o Large markets and food distribution centers can become hotspots for foodborne disease 

outbreaks. 

• Urban Heat Island Effect:  

o The UHI effect exacerbates food spoilage, particularly in areas with limited refrigeration. 

o High temperatures can also increase the risk of bacterial growth in food served by street vendors. 

• Inadequate Food Storage and Handling:  

o Overcrowded housing and limited access to refrigeration can increase the risk of food spoilage 

and contamination. 

o Informal food vendors may lack proper sanitation and hygiene practices. 

• Socioeconomic Disparities:  

o Vulnerable populations living in informal settlements or low-income neighborhoods may have 

limited access to safe food and clean water. 

o Reliance on cheap, and often less regulated food sources. 

Public Health Consequences: 

The combined effects of climate change and urban amplification lead to an increased risk of foodborne disease 

outbreaks, resulting in: 

• Increased Morbidity and Mortality: Particularly among vulnerable populations, such as children, the 

elderly, and those with compromised immune systems. 

• Strain on Healthcare Systems: Outbreaks of foodborne diseases place a significant burden on 

healthcare systems, requiring increased resources for diagnosis, treatment, and prevention. 

• Economic Disruption: Food recalls, business closures, and lost productivity can have significant 

economic impacts. 

• Chronic Health Problems: Long-term exposure to mycotoxins and other foodborne toxins can lead to 

chronic health problems, such as liver damage and cancer. 

 

6. Impacts on Zoonotic Diseases: 

Zoonotic diseases, transmitted from animals to humans, are also influenced by climate change. Changes in 

temperature and precipitation can affect the distribution and abundance of animal reservoirs and vectors, 

influencing disease transmission patterns. [44], [45] 

• Leptospirosis: Leptospirosis, caused by the bacterium Leptospira, is a zoonotic disease transmitted 

through contact with contaminated water or soil. Flooding and heavy rainfall can increase the risk of 

exposure to Leptospira. Urban areas with poor sanitation and rodent infestations are particularly 

vulnerable. 

• Hantavirus: Hantavirus, transmitted by rodents, is another zoonotic disease influenced by climate 

change. Changes in precipitation and vegetation cover can affect rodent populations, influencing the risk 

of human exposure. 
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• Rabies: Rabies, transmitted by infected animals, is a deadly zoonotic disease. Changes in temperature 

and precipitation can affect the distribution and behavior of animal reservoirs, influencing disease 

transmission patterns. 

• Avian Influenza: Changes in migratory bird patterns due to climate change, can spread avian influenza. 

Densely populated urban poultry markets are at increased risk. 

Table 4: Climate Change and Zoonotic Diseases in Urban Areas [46], [47], [48], [49], [50], [51] 

Disease 

Category 

Disease 

Example 

Pathogen Animal 

Reservoir/Vector 

Climate 

Change 

Impact 

Urban 

Amplification 

Factors 

Specific Urban 

Vulnerabilities 

Potential Public 

Health 

Consequences 

Bacterial Leptospirosis Leptospira 

spp. 

Rodents, 

livestock, dogs 

- Increased 

flooding and 

heavy rainfall 

increase 

environmental 

contamination. 

- Warmer 

temperatures 

may enhance 

bacterial 

survival in 

water and soil. 

- Changes in 

animal 

reservoir 

distribution. 

- High rodent 

populations in 

urban areas due to 

inadequate 

sanitation.  

- Overburdened 

drainage systems 

leading to 

stagnant water.  

- Increased 

human-animal 

contact in urban 

green spaces. 

- Informal 

settlements with 

poor sanitation 

and drainage.  

- Areas with high 

rodent 

populations.  

- Urban 

populations 

engaging in 

water-based 

recreation in 

contaminated 

areas. 

- Increased 

incidence of 

leptospirosis 

outbreaks, 

particularly after 

flooding events. 

- Severe illness, 

including kidney 

failure and liver 

damage.  

- Economic 

burden due to 

healthcare costs 

and lost 

productivity. 

Viral Hantavirus Hantavirus Rodents (e.g., 

deer mice) 

- Changes in 

precipitation 

and vegetation 

cover affect 

rodent 

populations 

and 

distribution.  

- Warmer 

temperatures 

may increase 

rodent 

breeding rates. 

- High rodent 

populations in 

urban and peri-

urban areas.  

- Increased 

human-rodent 

contact in urban 

green spaces and 

buildings.  

- Poor sanitation 

and waste 

management 

attract rodents. 

- Urban-wildland 

interface areas.  

- Older buildings 

with potential 

rodent 

infestations.  

- Vulnerable 

populations with 

limited access to 

rodent control 

measures. 

- Increased 

incidence of 

hantavirus 

pulmonary 

syndrome 

(HPS), a severe 

respiratory 

illness.  

- High mortality 

rate.  

- Public fear and 

anxiety. 

Viral Rabies Rabies 

virus 

Dogs, bats, foxes, 

raccoons 

- Changes in 

temperature 

and 

precipitation 

may affect 

animal 

reservoir 

distribution 

and behavior.  

- Increased 

human-animal 

interaction due 

- High 

populations of 

stray dogs and 

other animal 

reservoirs in 

urban areas.  

- Limited access 

to animal 

vaccination 

programs.  

- Increased 

human-animal 

contact in urban 

- Informal 

settlements with 

high populations 

of stray animals. 

- Areas with 

limited access to 

veterinary care.  

- Lack of 

awareness about 

rabies 

prevention. 

- Increased 

incidence of 

rabies cases, a 

fatal 

neurological 

disease.  

- Need for post-

exposure 

prophylaxis 

(PEP) treatment, 

which is costly 

and resource-

intensive.  
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to urban 

expansion. 

parks and green 

spaces. 

- Public fear and 

anxiety. 

Viral Avian 

Influenza 

Avian 

influenza 

viruses 

Wild birds, 

poultry 

- Changes in 

migratory bird 

patterns due to 

climate change 

increase the 

risk of virus 

spread.  

- Warmer 

temperatures 

may enhance 

viral survival. 

- Densely 

populated urban 

poultry markets.  

- Close proximity 

of humans and 

domestic animals. 

- Increased human 

contact with wild 

birds in urban 

parks. 

- Areas with high 

concentrations of 

poultry farms and 

live bird markets. 

- Urban areas 

located along 

migratory bird 

flyways.  

- Populations 

with limited 

access to 

biosecurity 

measures. 

- Potential for 

large-scale 

outbreaks of 

avian influenza, 

including human 

infections.  

- Risk of 

pandemic 

emergence.  

- Economic 

losses due to 

poultry culling 

and trade 

restrictions. 

Zoonotic diseases, a significant public health concern, are increasingly influenced by the shifting climate 

landscape, particularly in urban environments. The core mechanism is the transmission of pathogens from animals 

to humans, which is exacerbated by climate-driven changes. 

Key Climate Change Factors and Their Ramifications: 

• Changes in Temperature and Precipitation:  

o These changes affect the distribution and abundance of animal reservoirs and vectors, 

influencing disease transmission patterns. 

o Warmer temperatures can enhance the survival of pathogens in the environment and increase 

the breeding rates of animal reservoirs. 

o Altered precipitation patterns can affect vegetation cover, influencing rodent populations and 

the spread of rodent-borne diseases. 

• Changes in Migratory Bird Patterns:  

o Climate change can disrupt migratory bird patterns, increasing the risk of avian influenza 

spread. 

o Urban areas located along migratory bird flyways are particularly vulnerable. 

• Increased Human-Animal Interaction:  

o Urban expansion and encroachment on wildlife habitats increase the likelihood of human-

animal contact, facilitating zoonotic disease transmission. 

o Especially with increased urban green spaces. 

Urban Amplification and Specific Vulnerabilities: 

• High Animal Populations:  

o Urban areas often have high populations of rodents, stray dogs, and other animal reservoirs, 

increasing the risk of zoonotic disease transmission. 

o Urban green spaces can increase the amount of wildlife inside of cities. 

• Inadequate Sanitation and Waste Management:  

o Poor sanitation and waste management practices attract rodents and other animal reservoirs, 

creating ideal conditions for zoonotic disease transmission. 

o Overburdened drainage systems can lead to stagnant water, increasing the risk of leptospirosis. 

• Densely Populated Poultry Markets:  

o Urban poultry markets, where live birds are sold, are hotspots for avian influenza transmission. 

• Socioeconomic Disparities:  

o Vulnerable populations living in informal settlements or low-income neighborhoods may have 

limited access to animal vaccination programs and veterinary care. 

o Lack of awareness about zoonotic disease prevention. 

Public Health Consequences: 
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The combined effects of climate change and urban amplification lead to an increased risk of zoonotic disease 

outbreaks, resulting in: 

• Increased Morbidity and Mortality:  

o Zoonotic diseases can cause a range of illnesses, from mild infections to severe and fatal 

diseases. 

o Rabies for example is almost always fatal. 

• Strain on Healthcare Systems:  

o Outbreaks of zoonotic diseases place a significant burden on healthcare systems, requiring 

increased resources for diagnosis, treatment, and prevention. 

• Economic Disruption:  

o Zoonotic disease outbreaks can lead to economic losses due to lost productivity, healthcare 

costs, and disruptions to trade and tourism. 

• Pandemic Potential:  

o Some zoonotic diseases, such as avian influenza, have the potential to cause pandemics, posing 

a global health threat. 

 

7. Urban Vulnerability and Socioeconomic Factors: 

The impacts of climate change on infectious diseases are not evenly distributed across urban populations. 

Socioeconomic factors, such as poverty, inadequate housing, and limited access to healthcare, can exacerbate 

vulnerability to these diseases. 

• Informal settlements: Informal settlements, characterized by overcrowding and inadequate sanitation, 

are particularly vulnerable to infectious disease outbreaks. 

• Elderly and immunocompromised individuals: Elderly individuals and those with weakened immune 

systems are at increased risk of severe illness from infectious diseases. 

• Limited access to healthcare: Limited access to healthcare can delay diagnosis and treatment, 

increasing the risk of complications and death. [52], [53], [54] 

8. Disease Surveillance and Modeling: 

Effective disease surveillance and modeling are crucial for understanding and mitigating the impacts of climate 

change on infectious diseases in urban areas. 

• Early warning systems: Early warning systems can provide timely information about potential 

outbreaks, allowing for rapid response measures. 

• Climate-informed disease models: Climate-informed disease models can help predict the future burden 

of infectious diseases, allowing for the development of targeted interventions. 

• Geospatial analysis: Geospatial analysis can help identify areas at high risk of infectious disease 

outbreaks, allowing for targeted interventions. [55], [56], [57] 

9. Adaptation Strategies: 

Adapting to the impacts of climate change on infectious diseases in urban areas requires a multifaceted approach, 

including: 

• Improved sanitation and water infrastructure: Investing in improved sanitation and water 

infrastructure can reduce the risk of waterborne diseases. 

• Vector control: Implementing effective vector control measures, such as mosquito control and tick 

surveillance, can reduce the risk of vector-borne diseases. 

• Public health education: Educating the public about the risks of infectious diseases and how to prevent 

them can help reduce disease transmission. 

• Climate-resilient healthcare systems: Strengthening healthcare systems to be resilient to the impacts 

of climate change can ensure that individuals have access to timely and effective care. 

• Urban planning and design: Incorporating climate change considerations into urban planning and 

design can help create healthier and more resilient cities. This includes increasing green spaces, 

improving drainage systems, and promoting sustainable transportation. 

10. Challenges and Future Directions: 
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Despite significant progress in understanding the impacts of climate change on infectious diseases in urban areas, 

several challenges remain. 

• Data gaps: Data gaps in disease surveillance and climate monitoring limit our ability to accurately assess 

the impacts of climate change. 

• Complex interactions: The complex interactions between climate change, urbanization, and 

socioeconomic factors make it difficult to predict the future burden of infectious diseases. 

• Interdisciplinary collaboration: Addressing the impacts of climate change on infectious diseases 

requires interdisciplinary collaboration among public health officials, climate scientists, urban planners, 

and other stakeholders. 

Future research should focus on: 

• Improving disease surveillance and modeling: Developing more sophisticated disease surveillance 

and modeling systems that incorporate climate change data. 

• Identifying vulnerable populations: Identifying populations at high risk of infectious diseases and 

developing targeted interventions. 

• Evaluating adaptation strategies: Evaluating the effectiveness of different adaptation strategies in 

reducing the burden of infectious diseases. 

• Promoting interdisciplinary collaboration: Fostering interdisciplinary collaboration among 

researchers and practitioners to address the complex challenges posed by climate change. 

11. Conclusion:  

This comprehensive review has illuminated the intricate and alarming relationship between climate change and 

the burgeoning threat of infectious diseases within urban environments. The confluence of rising temperatures, 

altered precipitation patterns, and the amplified effects of the urban heat island creates a fertile ground for the 

emergence, proliferation, and spread of vector-borne, waterborne, foodborne, and zoonotic diseases. The unique 

characteristics of urban spaces—high population density, complex infrastructure, and socioeconomic disparities—

serve to exacerbate these climate-driven risks, posing a formidable challenge to public health. 

The review has underscored the sensitivity of disease vectors to climatic shifts, revealing how temperature and 

precipitation changes expand their geographic ranges and enhance their breeding capacity. Similarly, the integrity 

of urban water and sanitation systems is increasingly compromised by extreme weather events, leading to the 

contamination of water sources and the propagation of waterborne pathogens. The vulnerability of food supply 

chains to climate-induced disruptions, coupled with the enhanced growth of pathogens in warmer temperatures, 

amplifies the risk of foodborne illnesses. Furthermore, the altered distribution and behavior of animal reservoirs 

due to climate change increase the likelihood of zoonotic disease transmission in densely populated urban areas. 

Crucially, this review has highlighted the disproportionate impact of climate change on vulnerable urban 

populations. Informal settlements, characterized by overcrowding and inadequate infrastructure, are particularly 

susceptible to disease outbreaks. Socioeconomic factors, such as poverty and limited access to healthcare, further 

compound these vulnerabilities, creating a complex tapestry of risk. 

The imperative for robust disease surveillance and modeling systems is paramount. Early warning systems, 

climate-informed disease models, and geospatial analysis are essential tools for predicting and mitigating the 

impacts of climate change on urban health. Moreover, the development and implementation of effective adaptation 

strategies are critical. These strategies must encompass improvements in sanitation and water infrastructure, 

enhanced vector control measures, targeted public health education campaigns, and the construction of climate-

resilient healthcare systems. Integrating climate change considerations into urban planning and design is also 

essential for creating healthier and more resilient cities. 

However, significant challenges remain. Data gaps, the complexity of climate-urban interactions, and the need for 

interdisciplinary collaboration necessitate continued research and innovation. Future efforts should focus on 

refining disease surveillance and modeling, identifying and protecting vulnerable populations, evaluating the 

efficacy of adaptation strategies, and fostering collaboration among researchers, policymakers, and practitioners. 

In conclusion, the impact of climate change on infectious diseases in urban areas is a multifaceted and urgent 

public health concern. Addressing this challenge requires a proactive, integrated, and equitable approach that 

recognizes the interconnectedness of climate, environment, and human health. By prioritizing research, investing 
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in resilient infrastructure, and empowering vulnerable communities, we can mitigate the risks and build healthier, 

more sustainable urban futures in the face of a changing climate. 
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