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Abstract

This article reviews the growing body of evidence linking global climate change to the changing epidemiology of vector-
borne infectious diseases. Rising global temperatures, altered precipitation patterns, and extreme weather events are
creating favorable conditions for disease vectors, such as mosquitoes and ticks, to expand their geographic ranges and
increase their reproductive rates. We synthesize data on the impact of these climatic shifts on key vector-borne diseases,
including malaria, dengue fever, and Lyme disease. We also discuss the socio-economic factors that exacerbate these
trends, such as land-use changes and urbanization. The review highlights the urgent need for robust surveillance systems,
interdisciplinary research, and proactive public health strategies to mitigate the escalating threat posed by these diseases
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in a warming world.

Introduction

Infectious diseases remain a leading cause of morbidity and
mortality worldwide, accounting for a significant portion
of the global disease burden. Among these, vector-borne
diseases (VBDs) transmitted by arthropods like
mosquitoes, ticks, and fleas, pose a particularly persistent
and escalating threat. While public health interventions
have made significant strides in controlling these diseases,
a new and powerful driver is reshaping their global
landscape: climate change. The World Health Organization
(WHO) has identified climate change as one of the most
significant health threats of the 21lst century, with its
effects directly impacting the transmission dynamics of
infectious diseases [1]. This review article examines the
mechanisms by which climatic factors influence the life
cycles of vectors and pathogens, and how these changes are
contributing to the spread and emergence of VBDs
globally.

Historically, the geographic distribution of VBDs was
largely confined to specific climate zones. However, a
growing body of research shows that a warming planet is
shifting these boundaries. The objective of this article is to

synthesize the current understanding of the complex
interplay between climate change and VBDs, providing a
comprehensive overview of the challenge and highlighting
the critical need for a coordinated global response.

Mechanisms of Climate Change Impact on Vectors and
Pathogens

Climate change impacts the transmission of VBDs through
several interconnected pathways. These mechanisms can be
broadly categorized into direct and indirect effects on the
vectors, the pathogens they carry, and the host populations.

Temperature: Rising temperatures directly influence the
metabolic rates, reproductive cycles, and geographic range of
ectothermic vectors [2]. Warmer temperatures shorten the
extrinsic incubation period (EIP) of a pathogen within its
vector, meaning the time it takes for a vector to become
infectious after feeding on an infected host is reduced. For
instance, a small increase in temperature can significantly
shorten the EIP of the dengue virus in the Aedes aegypti

Citation: Acker A, Agria K (2025) The Accelerating Threat How Climate Change is driving the Global Spread and Emergence of Vector-Borne

Infectious Diseases. Int. J. Health Sci. Biomed. DOI: 10.5678/1JHSB.2025.431

Int. J. Health Sci. Biomed, 2025, Vol 2(1):1-3



mosquito, leading to more frequent and intense transmission [3].
Conversely, extreme heat can also be detrimental to vector
survival.

Precipitation and Humidity: Changes in rainfall patterns, including
both increased rainfall and prolonged droughts, create new
breeding grounds for mosquitoes. Heavy rainfall can create
temporary pools of water, while droughts can lead to the
concentration of vectors and hosts around remaining water
sources. High humidity is also critical for vector survival, as it
reduces desiccation and extends their lifespan.

Extreme Weather Events: Floods, hurricanes, and other extreme
weather events can disrupt sanitation infrastructure, displace
populations, and create ideal conditions for disease outbreaks.
For example, floods can lead to a surge in water-borne and
vector-borne diseases as contaminated water sources and new
breeding sites emerge [4].

Case Studies: The Impact on Key Vector-Borne Diseases
To illustrate these mechanisms, we will focus on three prominent
examples of VBDs [Table 1].

. Climatic
Disease Pathogen Vector
Factors
. T t s
. Plasmodium Anopheles e.mpera ure
Malaria . . rainfall,
parasites mosquitoes .
humidity
Aedes
Dengue D . aegypti, Temperature,
Fever CRBUC VITUS 1 Aedes rainfall
albopictus
B li
Lyme orreha . . Temperature,
. burgdorferi Ixodes ticks o
Disease . humidity
bacteria

Table 1: The Impact of Climate Change on Major Vector-Borne
Diseases
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Malaria: Once eradicated from many temperate regions,
malaria is now a re-emerging threat. Rising temperatures are
allowing Anopheles mosquitoes to survive and thrive in new
areas, particularly at higher altitudes in Africa and Latin
America, where they were previously unable to [5]. A study in
the East African highlands demonstrated a clear link between
increasing temperatures and a rise in malaria cases [6].

Dengue Fever: The mosquito vectors for dengue, Aedes
aegypti and Aedes albopictus, are highly sensitive to
temperature and rainfall. Warmer climates have allowed these
species to spread to new regions, including parts of Europe
and North America [7]. The resulting disease outbreaks have
become more frequent and severe, especially in densely
populated urban centers where the mosquitoes find ample
breeding sites.

Lyme Disease: In North America and Europe, the distribution
of Ixodes ticks, which transmit the bacterium Borrelia
burgdorferi, is expanding northward due to milder winters [§].
Longer and warmer summers also extend the active season for
ticks, increasing the window of human exposure.

The Broader Context: Land-Use Change and Human
Factors

The impact of climate change is not a standalone
phenomenon. It is often amplified by other human-driven
factors. Deforestation, urbanization, and agricultural
practices can create new habitats for vectors and increase the
contact between humans and disease-carrying animals. For
instance, the encroachment of human settlements into forested
areas can bring people into closer contact with wildlife
reservoirs of Zoonotic diseases [9]. Furthermore, inadequate
public health infrastructure and lack of access to clean water
and sanitation in low-income countries make populations
particularly vulnerable to these climate-driven shifts. [Figure
1] is a conceptual model illustrating the complex links between
climate change and vector-borne disease transmission. A
central box labeled Climate Change" points to three major
factors: "Increased Temperatures Altered Precipitation and
Extreme Weather Events. Each of these factors has arrows
pointing to different impacts on the disease system. For
example, "Increased Temperatures leads to Expanded Vector
Range and Shorter Pathogen Incubation Period. These effects,
in turn, contribute to Increased Disease Transmission and
Higher Disease Incidence, which ultimately result in a Greater
Burden on Public Health. The model also includes a feedback
loop showing how human factors like Urbanization and
Global Travel exacerbate these effects [Figure 1].
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Conceptual Model of Climate Change
Impact on Vector-Borne Diseases
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Figure 1: Conceptual Model
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Discussion and Future Directions

The evidence presented underscores a clear and concerning trend:
climate change is a powerful force driving the global dynamics of
infectious diseases. The observed changes in vector distribution,
pathogen transmission, and disease incidence are not isolated
events but rather part of a broader, interconnected phenomenon.
A reactive approach to these threats is no longer sufficient; a
proactive, multi-faceted strategy is required.

Future research should focus on developing more sophisticated
predictive models that integrate climate data with public health
surveillance, land-use changes, and socioeconomic factors. This
will enable public health officials to anticipate and prepare for
future outbreaks. Additionally, there is a critical need for new
technologies in vector control and vaccine development that are
resilient to changing environmental conditions.

Conclusion

In conclusion, the impact of climate change on the spread and
emergence of vector-borne infectious diseases is a critical public
health issue that demands immediate attention. The synergistic
effects of rising temperatures, altered precipitation, and human-
driven environmental changes are expanding the geographical and
seasonal windows for disease transmission.

By understanding the underlying mechanisms and developing
proactive, data-driven strategies, we can begin to mitigate the
health risks posed by a warming world. Global collaboration,
sustained research, and public health preparedness are
essential to safeguarding populations from this accelerating
threat.
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