Hygiene

OPEN a ACCESS Freely available online

Journal of Food: Microbiology, Safety &

Perspective

Ecological Imbalance and the Rise of Vector Borne Infections

Orion Kade"

Department of Foodborne Pathogen Research, University of Stockholm, Stockholm, Sweden,

DESCRIPTION

These pathogens transmitted by vectors such as mosquitoes,
ticks, fleas and sandflies include some of the world’s most
damaging infectious agents. Diseases like malaria, dengue, Lyme
disease, Zika virus infection, chikungunya and yellow fever
collectively affect millions of people each vyear. Yet, the
resurgence and geographic expansion of many vector borne
diseases reveal that this issue is more than a biological problem it
is a reflection of ecological disruption, socioeconomic disparities
and global interconnectedness. At the heart of vector borne
disease transmission lies the unique relationship between
humans, and the pathogens themselves. Unlike
infections that spread directly from person to person, vector
borne pathogens rely on specific carriers that thrive under
particular environmental conditions. This dependency makes
their patterns of transmission highly sensitive to changes in
climate, land use and human behavior. In turn, diseases once
confined to tropical climates now appear in temperate zones.
Urbanization further amplifies the problem. As cities expand
often rapidly and without adequate infrastructure they create
ideal breeding sites for vectors. In many low and middle income
countries, these conditions are compounded by limited resources
for vector control and insufficient access to healthcare. Thus,
vector borne pathogens disproportionately affect vulnerable
populations, reinforcing cycles of poverty and poor health

vectors

outcomes.

From an ecological perspective, human encroachment into
forests and agricultural expansion also play crucial roles in the
emergence of vector borne diseases. Deforestation disrupts
natural ecosystems, forcing vectors and reservoir hosts into closer

contact with human communities. As wildlife habitats shrink
and predator populations decline, the small mammals that serve
as reservoirs for pathogens like the bacterium causing Lyme
disease become more abundant, increasing the likelihood of
human exposure. In this sense, vector borne diseases serve as
indicators of ecological imbalance, highlighting the unintended
consequences of altering natural landscapes. A major concern in
addressing vector borne pathogens is the adaptability of the
vectors themselves. Many mosquito species have evolved
resistance to commonly used insecticides, rendering traditional
control measures less effective. This resistance poses a substantial
challenge, especially in regions that rely heavily on insecticide
treated bed nets and indoor spraying to curb malaria
transmission. The same pattern is emerging with ticks and
acaricides. As vector resistance grows, the need for innovative,
sustainable and environmentally friendly approaches becomes
ever more urgent.

Technological advancements offer promising avenues, though
they require careful evaluation and ethical consideration.
Strategies such as releasing genetically modified mosquitoes to
reduce vector populations, deploying Wolbachia infected
mosquitoes to limit pathogen transmission and using satellite
based surveillance to detect environmental conditions conducive
to outbreaks represent exciting frontiers. However, these
interventions must be implemented within strong regulatory
frameworks and with active community engagement to ensure
public trust and long term effectiveness. Overreliance on
technology, without reinforcing fundamental environmental and
public health measures, risks creating temporary solutions rather
than sustainable control. Human behavior also plays a central
role in the persistence of vector borne diseases.
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