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he interface between humans, animals, and the environment has become increasingly 

dynamic due to globalization, climate change, population pressure, and rapid 

intensification of food systems. These shifts have created complex pathways for disease 

emergence and transmission, reaffirming the foundational principle that human health cannot 

be understood or protected in isolation from the health of animals and ecosystems. The One 

Health framework, endorsed globally by the World Health Organization (WHO), the World 

Organisation for Animal Health (WOAH/OIE), the Food and Agriculture Organization 

(FAO), and the United Nations Environment Programme (UNEP), advances the idea that 

human, animal, and environmental health are interdependent components of a single, 

integrated system. Within this framework, the health of animals occupies a central role, given 

that they serve as reservoirs, sentinels, companions, and providers of food and economic 

stability. This article examines the scientific basis for the essential role of animal health 

within the One Health paradigm and highlights its significance for global health security, 

public health, food safety, antimicrobial resistance, environmental stability, and sustainable 

development. 

Animals as Sentinels in Early Disease Detection 
Animals frequently exhibit disease symptoms earlier than humans during emerging infectious 

disease events. This sentinel role enables early recognition of pathogen circulation in 

ecosystems, allowing for timely public health interventions. Historically, wildlife mortality 

has preceded human outbreaks of diseases such as Ebola virus, while equine and avian 

infections provided the earliest indicators of West Nile virus activity before human cases 

were detected. Similarly, highly pathogenic avian influenza continues to demonstrate how 

surveillance in domestic poultry offers critical predictive value for evaluating zoonotic 

spillover risk. Sentinel-based surveillance in animals therefore provides an early warning 

mechanism that can reduce morbidity, mortality, and economic loss. The timely detection of 

unusual morbidity patterns in animal populations strengthens global preparedness against 

both endemic and emerging pathogens. 

Zoonotic Diseases and the Animal–Human Interface 
Zoonoses remain one of the most compelling reasons for integrating animal health into One 

Health strategies. According to WHO and OIE estimates, more than 60% of human infectious 

diseases are zoonotic in origin, and nearly three-quarters of emerging pathogens affecting 

humans over the past century have originated in animals. These include viral pathogens such 
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as coronaviruses, influenza viruses, Nipah virus, and filoviruses, as well as bacterial and 

parasitic agents including Brucella spp., Mycobacterium bovis, Leptospira spp., 

Campylobacter spp., and numerous vector-borne organisms. Human encroachment into 

wildlife habitats, intensification of livestock production, expansion of peri-urban farming 

systems, and global movement of animals and animal products create multifaceted contact 

points for pathogen transmission. Animal health programs—ranging from biosecurity and 

vaccination to movement control and veterinary epidemiology—serve as critical barriers that 

prevent these pathogens from crossing into human populations. A robust veterinary 

infrastructure therefore forms the first line of defense against potential pandemics by 

interrupting the spillover pathways that facilitate the emergence of novel human infections. 

Animal Health, Food Safety, and Food Security 
The contribution of animal health to food safety and food security is fundamental. Livestock 

and poultry provide a major share of protein sources worldwide, and disease burdens in these 

species directly influence the quality, safety, and availability of food products. Foodborne 

pathogens such as Salmonella enterica, Campylobacter spp., Listeria monocytogenes, and 

Shiga toxin–producing Escherichia coli often originate from infected or contaminated animal-

derived foods. Maintaining the health of food-producing animals reduces pathogen shedding, 

minimizes contamination during slaughter and processing, and safeguards consumer health. 

Beyond safety, animal productivity is severely affected by endemic diseases such as foot-

and-mouth disease, mastitis, parasitic infestations, respiratory infections, and reproductive 

disorders. These conditions impair milk yield, meat production, fertility, and growth 

performance. FAO and OIE estimate that livestock diseases account for hundreds of billions 

of dollars in global economic losses annually, disproportionately affecting low- and middle-

income countries where livestock form a central component of nutrition and livelihood 

security. Thus, promoting animal health strengthens food systems, enhances nutritional 

outcomes, and supports economic resilience among vulnerable communities. 

Antimicrobial Resistance and the Shared Responsibility for Stewardship 
Antimicrobial resistance (AMR) represents one of the most urgent and complex threats to 

global health, with profound implications for human medicine, veterinary medicine, 

agriculture, and environmental sustainability. Resistant bacteria and resistance genes circulate 

freely between animals, humans, and ecosystems through direct contact, food chains, water 

bodies, and environmental contamination. The misuse or inappropriate use of antimicrobials 

in livestock contributes to the selection and dissemination of resistant strains, which may 

subsequently affect human populations. However, it is equally important to recognize that 

improving animal health reduces the need for antibiotic use in the first place. Effective 

vaccination programs, better husbandry conditions, enhanced diagnostics, and strengthened 

infection-prevention practices decrease disease incidence and thereby reduce reliance on 

antimicrobials. The FAO–OIE–WHO Tripartite Joint Secretariat emphasizes that AMR 

cannot be controlled without integrating the veterinary sector into global surveillance, 

stewardship, and regulatory frameworks. Scientific management of animal health is therefore 

an indispensable component of any meaningful effort to preserve antimicrobial efficacy for 

future generations. 

Climate Change and its Implications for Animal and Human Health 
Climate change is reshaping the epidemiology of infectious diseases by altering vector 

distributions, modifying pathogen survival, and affecting host susceptibility. Rising 

temperatures, shifts in precipitation patterns, extreme weather events, and habitat degradation 

collectively influence disease ecology in both animals and humans. Vector-borne diseases 

such as Rift Valley fever, Bluetongue, and West Nile virus have expanded into new 

geographic regions as climatic conditions become suitable for the vectors that transmit them. 

Heat stress and nutritional deficits weaken the immunity of livestock, increasing their 

vulnerability to infectious and parasitic diseases. Simultaneously, environmental disruption 
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compels wildlife to move closer to human settlements and agricultural areas, increasing the 

probability of cross-species transmission events. Understanding and mitigating these climate-

linked disease dynamics require a One Health approach where animal health monitoring is 

integrated with environmental and meteorological data. Strengthening resilience to climate-

driven health threats therefore depends on comprehensive animal health strategies and 

sustained intersectoral collaboration. 

Veterinary Public Health as a Critical Link in One Health 
Veterinary public health encompasses a broad spectrum of activities that protect human 

populations through the management of animal health. These responsibilities include 

zoonotic disease control, food safety assurance, slaughterhouse inspection, environmental 

hygiene, epidemiological surveillance, wildlife health monitoring, and emergency response 

during outbreaks. Veterinarians are often the first professionals to detect unusual disease 

events in animals, making them indispensable actors in early outbreak reporting and 

containment. Their expertise in microbiology, immunology, epidemiology, and pathology 

allows them to interpret complex disease patterns at the interface of humans, animals, and 

ecosystems. Strengthening veterinary public health capacity—including training, 

infrastructure, and policy support—is essential for implementing the One Health framework 

effectively. 

Wildlife Health and Ecosystem Stability 
Healthy wildlife populations are essential for biodiversity conservation and ecological 

stability. However, wildlife are also important reservoirs of infectious agents with zoonotic 

potential. Habitat fragmentation, illegal wildlife trade, deforestation, and environmental 

pollution alter natural host–pathogen dynamics, facilitating spillover into humans or domestic 

animals. Monitoring wildlife health provides critical insights into emerging diseases, 

environmental contamination, and ecosystem disruption. For example, non-human primate 

mortality has predicted Ebola virus outbreaks, while surveillance in bat populations has 

yielded essential information on henipaviruses and coronaviruses. Incorporating wildlife 

health into national and global disease surveillance systems expands the scope of early 

detection and strengthens preparedness against emerging zoonoses. Effective One Health 

strategies must therefore integrate livestock, companion animals, and wildlife into a unified 

health-monitoring framework. 

Conclusion 
Animal health is an indispensable pillar of the One Health framework, influencing human 

health, global security, food systems, environmental stability, and economic resilience. The 

interconnectedness of species means that pathogens, pollutants, and resistance genes do not 

recognize boundaries. A disease emerging in a single animal population can reverberate 

across entire ecosystems and, in many cases, eventually reach human communities. Ensuring 

the health of animals—whether livestock, wildlife, or companion animals—therefore 

represents a proactive investment in preventing disease emergence rather than reacting after 

human health is compromised. The scientific evidence consistently demonstrates that robust 

veterinary systems, comprehensive surveillance networks, responsible antimicrobial use, 

sustainable agricultural practices, and environmental protection collectively determine the 

trajectory of global public health. As climate change accelerates ecological disruptions and 

zoonotic threats intensify, the need for integrated, evidence-based One Health strategies 

becomes even more urgent.The future of global health security depends on acknowledging 

that humans do not exist in isolation but as part of a dynamic biological continuum shared 

with animals and the environment. Protecting animals is not merely an ethical or agricultural 

concern; it is a scientific and strategic necessity. Strengthening animal health systems 

enhances pandemic preparedness, safeguards food safety, mitigates antimicrobial resistance, 

and preserves ecological balance. By fully embracing the One Health approach and elevating 

the role of veterinary science within it, societies can build a resilient and sustainable 
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foundation for human and animal well-being. The world’s capacity to prevent future 

pandemics, ensure food security, and maintain planetary health will ultimately depend on the 

recognition that the health of animals is intrinsically and irrevocably linked to the health of 

humanity. 
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