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Humanitarian crises, particularly those driven by conflict, forced
migration, and environmental instability generate complex health
challenges that extend beyond traditional sectoral boundaries. Recent
geopolitical conflicts and extreme weather events have intensified
global displacement, exposing the interconnected vulnerabilities of
human, animal, and environmental health systems. Refugee camps and
informal settlements are acute settings where these interconnections
become very visible. Here overcrowding, insufficient water and sani-
tation infrastructure, disrupted waste management systems, and in-
creased proximity between humans, animals, and disease vectors, ele-
vate the risk of infectious disease transmission [1]. Within these
contexts, animals play a dual role: they contribute to food security, li-
velihoods, and psychosocial wellbeing, while potentially serving as
reservoirs or vectors of infectious diseases. These interdependencies
highlight the limitations of siloed humanitarian responses and under-
score the need for integrated approaches. The One Health framework
recognizes the intrinsic linkages between human, animal, and en-
vironmental health, offering a comprehensive and necessary response
to these challenges (Table 1). The ongoing humanitarian crisis in Gaza
provides a stark example of these dynamics. Large-scale destruction of
infrastructure, combined with mass displacement, has led to severe
deterioration in environmental health conditions [2]. Reports from
humanitarian, UN-linked agencies and NGOs describe widespread
breakdowns in sanitation systems, accumulation of solid waste, sewage
exposure, and extreme overcrowding in displacement sites. These
conditions have facilitated the proliferation of rodents and ectopar-
asites, with thousands of cases of associated infections recorded among
displaced population in Gaza [3] Similar patterns have been observed
in refugee and informal settlements globally, including along the
Balkan migration route, where inadequate infrastructure fosters zoo-
notic and vector-borne disease risks [4-6]. War-related infrastructure
destruction, territorial loss, supply chains disruption and displaced
populations increase exposure to environmental hazards, at the same
time conflicts reduce surveillance capacities, disrupts disease reporting,
and weakens laboratory infrastructure as observed in Ukraine [7].

Despite all these evidences, a persistent gap in humanitarian health
systems is the underrepresentation of veterinary expertise which is one
of the pillars of One Health. This gap represent a constraint to sector-
specific interventions while addressing complex humanitarian health
risks (Table 2). Medical and WASH actors are indeed central to emer-
gency response, but the absence of veterinarians can limit the capacity
to address the full spectrum of interconnected health risks. Within a
One Health framework, veterinarians are not limited to animal health;
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they function at the interface of human, animal, and environmental
systems [8,9].

Veterinarians play a critical role in detecting and monitoring zoo-
notic and vector-borne diseases linked to animal reservoirs and en-
vironmental contamination. In contexts where rodent proliferation and
ectoparasite-associated infections are widespread, their contributions
include: monitoring vector population dynamics and infestation risks,
supporting joint surveillance systems, identifying environmental dri-
vers of disease transmission. Animal health experts might bridge the
link between environmental degradation and human health outcomes.
This expertise is essential for anticipating outbreaks linked to en-
vironmental degradation. Effective control of zoonotic diseases may
require vaccination within reservoir animal hosts to break transmission
to humans (e.g the rabies) making One Health vaccinology integral to
the activities of other health professionals [10]. In environmental dis-
asters, conflict areas, refugee camps, and along migration routes, con-
ditions including waste accumulation, sewage exposure, presence of
decomposing dead animals and unsafe water systems create high-risk
environments for disease emergence. In these contexts, animal health
professionals play an essential role through advising on waste man-
agement and sanitation strategies and assessing ecological interactions
among wildlife, livestock, and humans. Such contributions are key in
contexts where environmental collapse is a primary disease driver [11].

In many displacement settings, livestock remain vital for food se-
curity, income generation, and resilience. Disruption of veterinary
services increases the risk of transboundary animal diseases with cas-
cading effects on food security and economic stability [12,13]. Veter-
inarians in humanitarian teams might support these systems through
animals livestock vaccination and disease control, ensuring safety of
animal-derived food products, supporting livelihood-based interven-
tions and preventing tranboundary diseases spreading. Animals also
provide emotional support and social stability in humanitarian con-
texts. Veterinary contributions can ensure animal welfare in camps and
settlements, support safe human-animal interactions to finally con-
tribute to psychosocial wellbeing interventions. This dimension should
be recognized as part of holistic humanitarian programming [14]. An
additional critical dimension of integrating veterinarians into humani-
tarian aid, is their role in biosecurity and the early detection of biolo-
gical threats, including those associated with biowarfare, bioterrorism,
and agroterrorism. According to the World Organisation for Animal
Health [15], approximately 80% of biological threats have an animal
origin, underscoring the centrality of animal health systems in global
health security. Where surveillance systems are weak, populations are
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Table 1
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Multidimensional crisis factors observed through the One Health lens, highlighting how environmental, social, and systemic failures may drive disease emergence.

One Health Dimension Key Driver

Risks & Impacts

Environmental Breakdown Collapse of sanitation and waste systems

Overcrowding
Vector /rodent Proliferation

High population density
Absence of effective vector and rodent
control

Systemic Collapse Overwhelmed humanitarian aid

Increase risk of environment related disorders due to exposure to chemicals and
pollutants including waterborne diseases

Increased exposure and accelerated transmission

Rise in vector and rodent borne infections. Uncontrolled rodent and arthropod vectors
proliferation (pathogen reservoirs)

Fragmented responses to interconnected risks

Table 2

Specific systemic failures caused by human-centric humanitarian approaches that overlook animal and environmental health factors.

Gap Category Key Issues Identified

Impact / Consequence

Zoonotic Prevention
System Resilience
Animal Welfare

Biosecurity Poor sanitation and environmental degradation.

60% of emerging diseases are zoonotic, but drivers are often ignored.
Conlflict/displacement disrupt vaccination and surveillance.
Livestock and companion animals are neglected in program design.

Inadequate surveillance and higher outbreak risks.

Weakened veterinary/public health; higher transboundary risk.
Threats to livelihoods and psychosocial wellbeing.

Increased vector proliferation and disease transmission.

Table 3

critical components required to integrate human, animal, and environmental health within humanitarian responses to improve system-level outcomes.

Theme Strategic Focus

Humanitarian Benefit

Disease Control
Collaboration
Food Security
Mental Health

Multisectoral coordination for outbreak management
Livestock and veterinary services
Inclusion of companion animals

Integrated surveillance at human/animal/environment interfaces

Early detection of biothreats responsible of natural or intentional outbreaks
Increased relevance and sustainability.

Nutritional and economic stability.

Emotional resilience and social cohesion.

more vulnerable, and environmental controls are compromised, the risk
of both natural and deliberate outbreaks is significantly amplified.
Veterinary expertise enables earlier detection, risk assessment, and re-
sponse to high-impact zoonotic diseases, including those with potential
for rapid cross-border spread. Veterinarians might contribute with es-
sential expertise in recognizing unusual disease patterns in animals that
may signal emerging or intentionally introduced pathogens.

Humanitarian crises are inherently complex, shaped by inter-
twined fragile biological, environmental, and social systems.
Evidence from Gaza, the Balkan migration route, the Ukraine conflict
and other displacement contexts demonstrates that health risks
cannot be effectively addressed through fragmented, sector-specific
interventions. The recent WHO public health emergencies of inter-
national concern declaration due to ongoing MPOX and Bundibugyo
Ebola outbreaks in DRC, demonstrate the health threats that may
emergence in an ongoing humanitarian crises. These complex vul-
nerable socio-ecological systems provide a comprehensive frame-
work where human, animal, and environmental health are linked and
need integrated approaches for effective and resilient responses
(Table 3). Despite their critical role, veterinarians remain system-
atically underrepresented in humanitarian teams. This reflects a
persistent anthropocentric bias that overlooks the systemic nature of
crisis environments [16]. Integrating veterinary expertise into hu-
manitarian operations is therefore not an optional enhancement but
a structural requirement for effective One Health implementation.
Veterinarians and animal health professionals strengthen all the di-
mensions of humanitarian response by enabling coordinated inter-
ventions across sanitation, surveillance, livelihoods, and environ-
mental health.Their inclusion supports the transition from
fragmented sectoral programming toward integrated, systems-based
humanitarian action that reflects the true complexity of crisis set-
tings. Engaging these professionals into humanitarian response fra-
meworks, strengthens preparedness and resilience against biological
threats, while reinforcing the One Health approach as a cornerstone
of both humanitarian action and global biosecurity.
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