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Introduction
Shared infections at the livestock–wildlife “interface” are 

commonly referred to as “spillover” or “cross-species trans-
mitted” infections (Table 1). They underscore the intercon-
nectedness of wildlife and livestock ecosystems and frequently 
impact multiple facets of public health, economy, and biodiver-
sity. Lately, there has been a growing focus on these diseases, 
as evidenced by a multitude of publications on the subject 
(Wiethoelter et al. 2015). Understanding and, consequently, 
preventing these infections, is crucial for protecting animal 
health, safeguarding food security, and mitigating public health 
risks.

Livestock and wildlife have coexisted, sharing and com-
peting for resources in diverse ecosystems for millennia. 
However, as the human population continues to grow, re-
source sharing increasingly occurs at interfaces along the 
boundaries of  heavily human-influenced environments 
(Vicente et al. 2021). Conversely, some changing dynamics, 
such as population increase of  certain wildlife species, like 
the wild boar (Sus scrofa), have brought domestic and wild 
species into closer contact at these interconnecting interfaces, 
resulting in the spillover of  infectious diseases (Santos et al. 
2022).

Animal production, contributing to more than 40% of the 
total global agriculture output, plays a vital role in supporting 
the livelihoods of over >20% of the world’s population (FAO 
2023). According to the World Health Organization (WHO) 
reports, over 20% of global animal production losses are 
caused by different animal diseases (WHO 2023). Additionally, 
infectious diseases in animals that have zoonotic potential pose 
significant risk to public and global health. Notably, the ma-
jority (>75%) of emerging infectious diseases (EID) in the last 
century were zoonotic in nature (Jones et al. 2008).

Gaining deeper insights into the epidemiology and ecology 
of shared infections is essential to prevent, curtail, and miti-
gate their impacts. A multifaceted approach, including wildlife 
disease surveillance, studies on disease ecology, and research 
on potential critical points of infections transmission at the 

Implications

• Shared infections at the livestock–wildlife interface are 
of major concern to public health, economy, and bio-
diversity.

• Over 20% of global animal production losses are 
caused by animal diseases.

• Factors such as exponential growth in animal and 
human populations, rapid urbanization, evolving 
farming systems, increased interaction of livestock and 
wildlife, ecosystem changes, globalization of animal 
and animal product trade, and shifts in pathogen–host 
ecology contribute to the emergence of new disease 
interfaces.

• The spread of shared infectious diseases in any inter-
face is influenced by multiple factors and can occur 
within communities with a complex structure, often 
with many hosts involved in infections transmission 
dynamics.

• One Health focused collaborative efforts involving 
multiple disciplines can be effective in improving 
health of animal, human, and environment in general.
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interfaces, can prove effective in addressing many of these 
emerging and re-emerging diseases.

Globally Relevant Shared Infections
There are numerous important and relevant multihost 

shared infections worldwide, caused by bacteria, viruses, or 
parasites (Figure 1). Over the past 30 years, several infections 
and subsequent diseases at the livestock–wildlife interface have 
gained prominence due to their global impact on economy 
and public health. Some of the primary livestock species (i.e., 
poultry, pigs, bovines, small ruminants) shared diseases are: 
Avian Influenza (AI), salmonellosis, and New Castle disease 
in poultry; African swine fever (ASF), Aujeszky’s disease, and 
Streptococcus suis infection in pigs; tuberculosis (TB), bru-
cellosis, and Rift Valley fever (RVF) in bovines; and peste des 
petits ruminants (PPR), foot and mouth disease (FMD), and 
bluetongue disease in small ruminants. These diseases have a 
global distribution and affect various livestock and wildlife 
species. Here, we highlight one representative infectious disease 
from each of the four animal production (food) species that are 
included in the single list of notifiable diseases of the World 
Organization for Animal Health (WOAH 2023).

AI, commonly known as bird flu, is caused by avian influ-
enza Type A virus (family: Orthomyxoviridae, genus: Alpha 
influenza virus). AI affects both domestic and wild birds 
worldwide and spreads through direct contact with infected 
bird secretions or indirectly via contaminated feed, air, and 
water. Increased outbreak occurrences at the interface be-
tween animal production (poultry) and wild and migratory 
birds with extensive geographical reach have contributed to 
the global spread of the virus (Bessière et al. 2022). In 2022, 
67 countries across five continents reported H5N1 high patho-
genic avian influenza outbreaks in poultry and wild birds. In 
2023, an additional 14 countries reported outbreaks, mainly in 
the Americas, as the disease continued its southward expan-
sion (EFSA 2023). Moreover, AI’s spread has been exacerbated 
by the rapid globalization of human migration and trade, re-
sulting in significant economic losses. For instance, AI-related 
losses in the US exceeded $3 billion in 2015 (Böckmann 2021). 
Overall, the epidemiology of AI has undergone significant 

changes in recent years, rendering it as one of the most chal-
lenging pathogens from a global health perspective. Its impact 
is particularly pronounced on bird biodiversity and the poultry 
industry’s economy (Bessière et al. 2022). Given the unprece-
dented spread of the H5N1 strain of AI virus among birds and 
mammals, the United Nations Health agencies (FAO, WHO, 
and WOAH) are urging countries to take some immediate pre-
ventive actions, such as strengthening biosecurity measures 
and promoting good hygiene practices, implementing com-
prehensive immunization of poultry, rapid detection and re-
porting animal outbreaks, and establishing an effective One 
Health based influenza surveillance system (EFSA 2023).

ASF is a highly contagious viral disease caused by a DNA virus 
(family: Asfarviridae, genus: Asfivirus) that affects both domestic 
pigs and wild boar. It is transmitted through direct and indirect 
contact, including through ticks. Outbreaks of ASF at the wild-
life–livestock interface involving transmission between domestic 
and wild pigs have been commonly reported globally (Mugabi and 
Duffy 2023). ASF has traditionally been present in the African 
continent and had its first occurrence in the European Union 
in 2014. In August 2018, the virus was detected in the People’s 
Republic of China, and in 2021, the disease reappeared in the 
Americas (in the Dominican Republic and Haiti; WOAH 2022). 
It resulted in decrease in world pig meat production between 2018 
and 2019 by 11 million tons. Pork is the second most widely con-
sumed meat globally, having been recently overtaken by poultry 
meat (FAO 2023), and in recent years, ASF has emerged as one 
of the major challenges to the pork industry, leading to substan-
tial economic losses, especially in Asian countries with recent 
continuous outbreaks reported since late 2018 (FAO 2022b). 
Estimated direct production loss due to ASF in the People’s 
Republic of China are expected to be around $55 billion to $130 
billion (Weaver and Habib 2020). Lack of early detection system 
and containment strategies in many countries has helped spread 
of the disease. Proper biosecurity measures can be an effective uni-
versal preventive action to control ASF, since there is no treatment 
or vaccine for the disease (Urbano and Ferreira 2022).

TB is a chronic bacterial disease caused by the Mycobacterium 
tuberculosis complex—of which M. tuberculosis and M. bovis pre-
dominantly infect humans and livestock, respectively. TB is one 
of the most important global zoonotic diseases affecting humans, 

Table 1. Definition of terms
Term Definition

Interface Diverse direct and indirect interactions between livestock and wildlife, which can serve as possible pathways for the trans-
mission of shared infections

Shared infections Infections caused by transmissible pathogens that are sustained by at least one wild and one domestic animal host species

One health approach Integrated, unifying approach that aims to sustainably balance and optimize the health of people, animals, and 
ecosystems

Direct contact Coming into contact with the saliva, blood, urine, feces, or other body fluids of an infected animal, e.g., bites

Indirect contact Coming into contact with areas where animals live and roam, or objects or surfaces that have been contaminated with 
pathogens

Emerging diseases Outbreaks of previously unknown diseases; known diseases that are rapidly increasing in incidence or geographic range in 
the last two decades; or persistence of infectious diseases that cannot be controlled

Re-emerging diseases Diseases that reappear after they have been on a significant decline

Biosecurity Set of strategies that reduce risk of infectious diseases to an acceptable level in the facility and its immediate surroundings
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livestock and wildlife, and with the emerging challenges associ-
ated with the antimicrobial resistance to various antibiotics, TB 
has emerged as one of the greatest threats to the global health 

(Lee et al. 2022). The highest prevalence of bovine TB is in Africa 
and some regions of Asia, but the disease is globally present. 
Historically, TB affected humans and livestock; however, it has 

Figure 1. Notable shared infections in the livestock–wildlife interface categorized by continent and total animal production by regions. Protein quantities are 
indicated in millions of tons. The upper image has been modified based on data from a FAO source (https://www.fao.org/gleam/es/). The selection of shared in-
fections has been adapted from Vicente et al. (2021), focusing on beef, pork, chicken, small ruminants, and buffalo species.

https://www.fao.org/gleam/es/
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extended to wildlife as well (Cowie et al. 2016). In humans, over 
80% of cases and deaths are in low- and middle-income coun-
tries, but TB occurs in every part of the world (TB is the 13th 
leading cause of death and the second leading infectious killer 
after COVID-19) (WHO 2023). In livestock, complete elimination 
of the disease is complicated by the persistent infection of wild 
animals. Between January 2017 and June 2018, 82 (44%) of the 
188 countries and territories that notified the OIE/WOAH of their 
bovine TB status had been affected, indicating disease widespread 
distribution (Murai et al. 2019). Some of the interesting interfaces 
where TB transmission is known to spill-over within and between 
species are: human-Asian elephant (Elephas maximus) (captive 
and wild) in Nepal and India, European badger (Meles meles)-
cattle in the UK, wild boar-cattle in the Iberian Peninsula, white-
tailed deer (Odocoileus virginianus)-cattle in the United States, and 
African buffalo (Syncerus caffer)-cattle in South Africa (Cowie et 
al., 2016; Santos et al., 2022; Rajbhandari et al., 2023). There is 
inadequate data showing the scale of economic loss due to bovine 
TB in developing countries; however, in countries with a large live-
stock population such as Ethiopia, the loss is substantial (Azami 
and Zinsstag 2018).

PPR is caused by a RNA virus (family: Paramyxoviridae, 
genus: Morbillivirus) that affects 80% of the world’s sheep and 
goat population (Soula et al. 2018). PPR is highly contagious 
with a high mortality rate. Additionally, it also affects many of 
the wild ungulate species and pose both conservation and eco-
logical threat. PPR is currently considered as one of the main 
animal transboundary infections that pose a direct threat to 
livestock production in many developing countries, particularly 
in western Africa and south Asia (Banyard et al. 2010), but also 
in Europe and the Middle East. The annual global economic 
impact of PPR has been estimated to be between US$1.4 and 
2.1 billion (FAO 2022a). In 2015, the Peste des petits Ruminants 
Global Eradication Programme (PPR-GEP) was established 
and implemented by the FAO and the WOAH. Since then, stra-
tegic plans (vaccination, diagnosis, and surveillance and moni-
toring) have been implemented, and currently, 10 of the 67 
countries with active or recent evidence of PPR infection have 
had no outbreaks between 2015 and 2019, supporting the posi-
tive impact of the control measures (FAO 2022a). The lack of 
knowledge regarding the role of wildlife in the epidemiology of 
this and other diseases at the wildlife–livestock interface hinders 
the implementation of necessary integrated disease control and 
management interventions for livestock.

Factors Modifying Infection/Disease 
Interfaces

The emergence of new infection/disease interfaces is driven 
by several factors, including exponential growth in animal 
and human populations, rapid urbanization, evolving farming 
systems, closer integration between livestock and wildlife, en-
croachment into forests, shifts in ecosystems, globalization of 
animal and animal product trade, and changes in pathogen-host 
ecology. These factors also increase the likelihood of pathogen 
transmission between livestock and wildlife populations.

Growing animal and human populations
Currently, over a quarter of the world’s ice-free land, equiva-

lent to over half of the agricultural land, is designated for live-
stock grazing, while roughly one-third of croplands are utilized 
for livestock feed production (FAO 2023). The global livestock 
population encompasses nearly 1.5 billion cattle, 2.2 billion 
small ruminants, over 35 billion chickens, and nearly 1 billion 
pigs. World meat [defined as the flesh of animals (excluding fish) 
used for food] production reached 337 million tons in 2020, up 
45%, or 104 million tons compared with 2000, with chicken 
meat representing more than half the increase (FAO, 2022b). 
This increasing demand for production has resulted in habitat 
loss caused by the expansion of agriculture and livestock oper-
ations, forcing wild animals to seek food and shelter in proximity 
to animal production areas. Consequently, species are now ex-
periencing higher levels of intermingling, leading to an increase 
in infection transmission (Figure 2). Simultaneously, wildlife 
populations, particularly ungulates, have been on the rise due to 
various factors such as declining legal hunting accompanied by 
a decrease in social acceptance (Gortázar et al. 2015). Elevated 
densities and expanded geographical distributions of susceptible 
hosts can also contribute to the proliferation of pathogens and 
the circulation of new variants and mutations (Baker et al. 2022). 
Traditional models for inter-species or vector-borne disease dy-
namics have typically operated on the assumption that the trans-
mission rate is proportional to the local abundances of both 
the donor and recipient species (Becker et al. 2019). Therefore, 
promoting the safe coexistence of livestock and wildlife requires 
the integration of various approaches, including land use plan-
ning, pathogen control in production animals, implementation 
of biosecurity practices, and epidemiological surveillance.

Biodiversity changes
Animal, human, and plant health are intricately linked and 

rely on the health of the ecosystems they inhabit. Their survival 
is intertwined. Unfortunately, global biodiversity, denoting the 
diversity and abundance of species within a specific ecosystem, 
is rapidly diminishing, surpassing any previous period in human 
history. This decline is primarily driven by human activities such 
as commercial pursuits, conversion of natural habitats for agri-
culture, urban sprawl, hunting, fishing, and the collection for 
local consumption or international trade (IUCN 2021).

The loss of biodiversity and the prevalence of shared in-
fections among livestock and wildlife exhibit a positive correl-
ation on a global scale (Pongsiri et al. 2009). This association 
is supported by the “dilution effect” hypothesis, which suggests 
that species-rich communities are more likely to restrict the 
spread of diseases, as pathogens encounter greater difficulty in 
encountering their competent hosts (hosts capable of transmit-
ting infections to other susceptible hosts) (Barroso et al. 2023).

Furthermore, healthy ecosystems encompass a variety of spe-
cies that play specific roles in regulating parasite and pathogen 
populations. When biodiversity is jeopardized, these regulatory 
mechanisms may falter, leading to diminished pathogen trans-
mission dilution and heightened disease among both livestock 
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and wildlife (Pongsiri et al. 2009). Conversely, the expansion of 
interfaces stemming from the degradation of natural habitats 
and the proximity of livestock to wildlife can intensify the likeli-
hood of disease transmission across different species.

Addressing this challenge necessitates the implementation of 
measures conserving biodiversity and advocating for sustain-
able practices to mitigate the risk of disease spread. Preserving 
biodiversity in rural and natural environments entails ensuring 
the health of animals, maintaining diverse populations of live-
stock and wildlife species, and adopting appropriate stocking 
rates. By taking these steps, we can work toward safeguarding 
the delicate balance of ecosystems and mitigating the transmis-
sion of diseases among human, animal, and plant populations.

Anthropogenic influence
The threat of  emerging diseases is intricately linked to two 

ongoing environmental crises caused by human activity: glo-
balization and climate change. These factors have the poten-
tial to modify the distribution of  hosts, pathogens, and land 

use patterns. Urbanization, for instance, leads to increased 
concentration and interconnectedness of  people and do-
mestic animals, which can expedite the transmission of  new 
infections. Likewise, globalization, driven by the integration 
of  the global economy, has facilitated the spread of  patho-
gens through the expansion of  trade and travel (Wu 2017).

As a result, human populations are moving into regions that 
were previously uninhabited, thereby increasing the likelihood 
of exposure to new wildlife disease reservoirs (Figure 3). The 
heightened connectivity also enables pathogens and their vec-
tors to reach new hosts that may be phylogenetically or genet-
ically similar to the original hosts but lack evolved defenses, 
consequently leading to more significant impacts on popula-
tion and ecosystems (Shaw et al. 2020).

These intertwined factors of globalization and urbanization, 
coupled with the expansion of human populations into new 
areas, underscore the urgency of understanding and addressing 
the risks associated with emerging diseases. By recognizing the 
impact of human activity on pathogen transmission dynamics, 
we can work toward implementing proactive measures to 

Figure 2. Newly formed interfaces (wildlife–livestock) resulting from the expansion of populations in livestock and wildlife species. Closer and open interfaces 
between animal production site and wildlife habitat mean higher likelihood of pathogen spillover and transmission. Transmission of African Swine Fever 
(ASF), caused by a DNA virus, between wild boar and domesticated (or farmed) pigs at a close livestock-wildlife interface is a good example of such scenario. 
A proper biosecurity measure in the animal production sites and creation of buffer zones between wildlife habitat and livestock sites can mitigate such pathogen 
(disease) spillover and transmission possibilities.
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mitigate the spread of diseases and protect both animal and 
human populations.

Additionally, intentional movements of animals driven by 
wildlife reintroduction and rewilding efforts, as well as the 
expansion of livestock trade, can significantly alter the dy-
namics of disease-mediated competition between species. An 
interesting example of this phenomenon is the expansion of 
gray wolves (Canis lupus) in certain regions of Spain, which 
has resulted in a decrease in TB among wild boar populations. 
The increased predation by wolves on sick boars has led to a 
compensatory reduction in disease-induced mortality (Tanner 
et al. 2019).

Climate change poses a major threat to global health and 
has been amplifying the risk of  diseases in the livestock–wild-
life interface. The changing climate conditions, including shifts 
in rainfall patterns, increased frequency of  natural disasters, 
disrupted ecosystems, and alterations in landforms and vege-
tation patterns, create more favorable conditions for disease 
spread. These climate-induced changes have contributed to the 
emergence of  new diseases (Baker et al. 2022). Furthermore, 
climate change can also impact the environmental reservoirs 

by influencing the populations of  various bacteria, viruses, 
and fungi, by increasing, decreasing, or eliminating them. 
Epidemiologically, it is reasonable to expect that periods of 
global climate change will coincide with the emergence of  new 
host–parasite relationships and the occurrence of  outbreaks 
of  emerging infectious diseases (Baker et al. 2022).

Pathogen Transmission in Complex 
Maintenance Communities

Pathogen transmission within any interface is influenced by 
a multitude of factors. The spread of shared infections often 
occurs within complex maintenance communities, where mul-
tiple individuals play a role in perpetuating pathogen transmis-
sion. Several factors can impact this process, including disease 
ecology, characteristics of the pathogens involved, domestic and 
wildlife hosts, vectors, geographical scope, and socioeconomic 
contexts shaped by human activities. Consequently, each situ-
ation must be analyzed independently in order to compre-
hend and ultimately control it, necessitating an integrative 
perspective.

Figure 3. Increased connectivity between livestock and wildlife, and the introduction of pathogens to new hosts. In an ideal scenario, no interaction between 
livestock and wildlife would contain the spread of infections. However, this is a highly unlikely scenario considering ever growing human and livestock popu-
lation. Once the interface between livestock and wildlife becomes thinner, pathogens that were circulating within wildlife and livestock ultimately starts spilling 
over and some of them (pathogens) gain higher transmission potential (especially RNA viruses) causing epidemics and even pandemics. With the growing emer-
gence of Anti-Microbial Resistance (AMR) bacteria, mainly caused by haphazard and excessive use of antibiotics in animal productions, there is an increasing 
threat of AMR bacterial pathogens (such as Mycobacterium tuberculosis complex) infecting wild population of ungulates such as deer, wild boar, and rhinos.
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In systems characterized by multiple hosts and agents, 
various aspects related to population and community main-
tenance, the dilution effect, cross-species transmission, life 
cycles, and knowledge gaps must be addressed. For instance, 
Barroso et al. (2023) demonstrated that higher biodiversity 
and larger network sizes can actually reduce the number 
and prevalence of  circulating pathogens, thereby poten-
tially limiting transmission. However, this phenomenon is 
highly complex, with specific interactions between commu-
nity hosts and environmental factors influencing the overall 
trend. In different epidemiological scenarios, such as TB in 
Mediterranean habitats, the prevalence of  this multihost dis-
ease increased when wild boar and red deer interacted in such 
habitats (Santos et al. 2022).

Control Measures at the Interface
Control measures at the wildlife–livestock interface are typ-

ically implemented to minimize infections transmission and ad-
dress conflicts among stakeholders, such as farmers, hunters, 
and official veterinarians. Taking a One Health perspective, 
which considers the interconnectedness of the environment, 
animals, and humans, is crucial for effective disease control in 
this interface. Control measures encompass various strategies, 
including active and passive sanitary surveillance of wildlife 
and livestock to promptly detect emerging or re-emerging dis-
eases, population density management in cases of rapid growth, 
vaccination programs, vector control, and implementing 
biosecurity measures to prevent contact between domestic ani-
mals and wildlife (Figure 4). It is important to recognize that 
control measures may differ depending on the specific wildlife 

and livestock species involved, the pathogens at play, as well as 
the local context and regulations.

Regular infection and disease surveillance of both wildlife 
and livestock populations is essential for early pathogen de-
tection and swift response. This monitoring can involve active 
surveillance programs, diagnostic testing, and robust reporting 
systems (Gortázar et al. 2015; Barroso et al. 2023). However, 
surveillance efforts in the wildlife–livestock interface pose 
significant challenges, often due to the limited availability of 
ecological and epidemiological data for wildlife species and 
technical difficulties associated with noninvasive methodolo-
gies (Miller et al. 2022). In regions with financial constraints, 
passive surveillance approaches, such as collecting and ana-
lyzing wildlife carcasses found in natural habitats, may be the 
only available option.

Controlling wildlife diseases often necessitates interven-
tions in natural ecosystems, such as the implementation of 
fences and barriers, habitat management, and random or 
selective culling. However, these measures often give rise 
to controversies and debates (Glidden et al. 2021). In light 
of  this, alternative strategies are being explored to better 
understand ecosystem-level processes, variability, and dy-
namics (Bohmann et al. 2014). One such approach involves 
investigating host-pathogen linkages by utilizing genetic ma-
terial obtained from environmental samples. This approach 
offers several advantages, including its efficiency, non-
invasiveness, and ease of  standardization, and is currently 
under study.

Vaccination of domestic livestock against specific diseases 
plays a crucial role in reducing the risk of transmission to and 
from wildlife (Balseiro et al. 2020). Vaccines not only protect 

Figure 4. Combined control measures to prevent or reduce shared infections at the livestock-wildlife interface. A One Health-based approach of surveilling and 
preventing the pathogens from infecting livestock and wildlife is the most effective way of controlling infections at wildlife–livestock interface. This entails im-
plementation of a comprehensive biosecurity measures at the animal production sites.
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the vaccinated individuals but also provide community-wide 
benefits. By immunizing a large number of individuals against 
a particular pathogen, the exposure of non-vaccinated individ-
uals to the pathogen is reduced, disrupting or minimizing the 
chain of disease transmission. This concept, known as “herd 
immunity,” is achieved when a significant portion of the popu-
lation is immunized against a specific pathogen (Ellwanger et al. 
2021). However, the implementation of vaccination programs 
can be complex, particularly in low-income regions.

Animal vectors, such as ticks or mosquitoes, are responsible 
for transmitting over 17% of all infectious diseases worldwide 
(WHO 2023). Vector control strategies need to be tailored to 
the specific requirements of each location, country, and epi-
demiological conditions. These strategies may involve the use 
of insecticides, predator species, habitat manipulation, house 
improvements, release of genetically modified mosquitoes, and 
other approaches (Wilson et al. 2020). Vaccines, for example, 
could serve as an effective and environmentally friendly op-
tion to control vector infestations and pathogen infection (de la 
Fuente et al. 2016). As mentioned in “Factors modifying infec-
tion/disease interfaces” section, climate change poses a major 
threat to disease appearance. In this framework, climate change 
can facilitate the expansion of disease vectors, such as mosqui-
toes and ticks, into new geographic areas. Warmer temperatures 
and altered precipitation patterns can create more favorable con-
ditions for them to survive and reproduce. As a result, livestock 
and wildlife that were previously not exposed to certain diseases 
may become susceptible, increasing the risk of disease spill over. 
Changes in rainfall patterns can also affect the survival and per-
sistence of pathogens in the environment (Baker et al. 2022).

Implementing biosecurity measures on livestock farms is 
crucial for preventing the introduction and spread of diseases. 
Research has shown that most domestic–wildlife interactions 
are indirect (Cowie et al. 2016). Enhancing biosecurity in the 
interface includes measures, such as restricting wildlife access, 
implementing hygiene protocols, and managing livestock move-
ments. Modifying habitats to reduce interactions between wild-
life and livestock, such as using fences to separate wildlife and 
livestock areas and minimizing indirect contact, can also be ef-
fective. While the risks associated with interactions in intensive 
production systems are well understood, there is a need for de-
tailed, specific, and systematic protocols to assess biosecurity in 
extensive production systems (Martínez-Guijosa 2021).

Some measures can be expensive and difficult to achieve; how-
ever, zoning, i.e., identify specific geographical areas with defined 
status regarding a particular disease to apply different regulations 
and interventions, and compartmentalization, i.e., procedure used 
to define and manage an animal subpopulation of specified animal 
health status, might facilitate and reduce the cost of implementing 
control measures. These are used as prevention, management or 
eradication of animal disease and can provide the basis for ex-
porting animals and their products after an outbreak.

In addition, control measures should not be used as 
standalone tools and should be accompanied by education and 
awareness among farmers, livestock owners, and local commu-
nities, promoting better understanding and cooperation.

Conclusion
Shared infectious diseases at the livestock–wildlife interface 

have significant impacts on animal production and biodiversity. 
With the expected growth of selected wildlife populations, such 
as wild boar and synanthropic bird species, and global live-
stock production and trade, these diseases are likely to emerge, 
re-emerge and cause major epidemics in the future. Additionally, 
with the changing climatic conditions, the disease spill over and 
transmission dynamics have been changing as well, triggering 
more outbreaks at all different interfaces, mostly viral diseases, 
within all production groups. Therefore, it is essential to adopt 
a collaborative approach within the framework of One Health 
to safeguard the health of livestock, wildlife, humans, and the 
environment. To tackle the emerging and re-emerging diseases 
at wildlife–livestock interfaces, it is crucial to establish an en-
hanced disease surveillance system, implement effective risk 
mitigation and management strategies, and foster coordination 
and collaboration among national, regional, and global govern-
ment and non-government agencies and stakeholders.
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