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Abstract: Dog-mediated rabies is an evident global health problem due to the transmission of bite injuries inflicted by
free-roaming dogs in developing countries. More than 95% of human rabies cases are happening due to free-roaming
dogs. The World Organization for Animal Health, World Health Organization, Global Alliance for the Control of
Rabies, and the Food and Agriculture Organization of the United Nations jointly signed the agenda and mission to
eliminate dog-mediated human rabies by the end of 2030. The vision has been set to combat this oldest recorded
infectious disease of mankind, but it seeks serious commitment, planning, and investment in the developing countries
of Asia and Africa where the legislative involvement and overhead support of their respective government are already
deficient. Variable challenges to attain this vision in diverse countries exist, and one of the major issues is the cross-
border transmission risks of circulating strains of rabies viruses through animal reservoirs and trades. The present
review article has been designed to investigate the global purposes and motives of various activities and working
groups of the quadripartite and the United Against Rabies (UAR) forum with a special focus on developing countries
and the existing One Health approach. Moreover, various strains and risk factors of rabies virus at cross-regional
borders have also been highlighted by searching articles through various online databases such as Google Scholar,
PubMed, ScienceDirect, and Google. A well-designed surveillance system and support from the governments may
foster this challenging mission of the quadripartite.

Keywords: Cross-border, Dog-mediated rabies, One Health, Quadripartite, Risk factors.

1. INTRODUCTION symptoms appear, but it is nearly difficult once the

clinical symptoms appear. Therefore, raising public

The rabies virus (RABV), a severe infectious
disease of public health importance, causes the
contagious zoonotic disease in humans by the
bite of a dog which is commonly known as dog-
mediated rabies [1]. The most frequent way that
dog-mediated rabies spreads and causes injuries
to humans and animals is mostly by free-roaming
dogs and infrequently by wild animals in Asia
and Africa [1, 2]. Rabies can be prevented before

awareness of dog-bite injuries to humans is crucial.
The World Health Organization (WHO) classifies
rabies as one of the neglected tropical diseases [3].
Despite having a disease that is curable by vaccine,
the most recent estimate of annual human rabies
deaths from a 2015 study is as high as 59,000
across 150 countries [4]. Dog-bite injuries account
for more than 95% of human rabies infections,
making the elimination of dog-mediated rabies a
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global priority [5]. In order to completely eradicate
dog-mediated rabies by the year 2030, the WHO,
World Organization for Animal Health (WOAH),
the Food and Agriculture Organization (FAO) of
the United Nations, and the Global Alliance for
Rabies Control (GARC) have jointly proposed the
One Health framework [3].

By bringing together these four essential
stakeholders, the quadripartite approach leverages
their respective capabilities to create a more
comprehensive and effective strategy for dog-
mediated rabies elimination. Collaboration enables
the pooling of resources, knowledge, and experience
to tackle this complex challenge [6]. Dog-mediated
rabies elimination requires a multifaceted approach
that involves the solutions present in human health,
animal health, and environmental health sectors at
national levels of the countries. The quadripartite
approach ensures that experts from various fields
work together to address the complexity of dog-
mediated rabies transmission [7]. Rabies knows no
borders, and cross-border transmission threats are
a significant concern for molecular epidemiologists
and phylogenetic studies. The quadripartite
approach acknowledges the need for international
cooperation to prevent the spread of dog-mediated
rabies, making it a bold global issue [8].

To protect both humans and animals from
dog-mediated rabies, the One Health approach’s
strategy is crucial [9]. One Health is a fusion
of three distinct fields: environmental sciences,
veterinary medicine, and public health [9]. This
approach enables cooperation among the major
global organizations which are strong advocates of
human, and animal health and the environmental
ecosystem. To protect both humans and animals
from dog-mediated rabies, this strategy’s primary
goal is to raise people’s understanding regarding
disease control, prevention, and treatment [10].

According to the vision of the quadripartite
organizations, [11] insightful information on the
economics of dog-mediated rabies is important to
consider while planning disease control programs
and these organizations also provided crucial
advice for the program orientation. Similarly, these
organizations updated their assessment of the dog-
mediated rabies burden in Asia and Africa and
provided new insight into the disease’s effects on
these continents [12]. A case study on rabies in the
Serengeti environment was also carried out to study

the dog-mediated rabies reservoirs, which explored
reservoir dynamics and advanced our knowledge
of the disease’s intricacies [13]. In this article,
various credible research studies were examined
to investigate the visionary guidelines of the
quadripartite and how cross-border transmission
of dog-mediated rabies has influenced this vision
and mission. The extracted studies pertaining to
the objectives of the articles were categorized into
various subheadings to discuss and elaborate the
mission of the quadripartite. Moreover, the cross-
border transmission of dog-mediated rabies virus
also threatens this mission and few logical studies
also describe details regarding the border-based
transmission pattern of the rabies virus strains.

Various keywords and Boolean operators were
used to include credible research papers from the
journals that align with the objective of the paper,
while predatory and web-based resources were
excluded. Moreover, articles in languages other
than English were also excluded.

2. RABIES THREATENS GLOBAL
HEALTH

The impact of dog-mediated rabies is worldwide
and most commonly it is present in Asia and Africa.
The RABYV affects thousands of people and animals
in underdeveloped and marginalized countries
Figure 1. Besides these, the RABV is the major
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Fig. 1. Diagram showing various food and wild animal
reservoirs that frequently and infrequently facilitate the
cross-species transmission of RABV that potentially
play a role in the cross-border transmission of the
RABV.
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cause of animal deaths across the world [14].
Therefore, we can’t be able to help and grow the
livestock sector because we are spending the budget
on zoonotic diseases treatment and prevention [15].

Several zoonotic diseases clearly show the
dire need for a One Health approach to solve the
problems infecting humans, animals, and the
environment [16]. Dog-mediated rabies is also one
of these deadly diseases that demands collaboration
like quadripartite to control disease or prevent
disease at the human-animal interface due to the
complex nature of the disease dynamics [17].
Similarly, the changes in environmental conditions
sometimes may cause changes in morbidity,
mortality, and disability adjusted life year score
(DALYs) among humans and animals of various
geographical regions in the developing world [18].

To successfully manage and prevent zoonotic
illnesses like rabies, the links between human,
animal, and environmental health must be
understood and addressed [19]. We can enhance
global health outcomes and defend both human and
animal populations by putting One Health concepts
into practice including coordinated surveillance,
early identification, and quick response to disease
outbreaks [20].

3. THE NEED OF QUADRIPARTITE

The quadripartite purpose is to realize that the
‘Rabies 0 by 30’ vision, supports the Sustainable
Developmental Goals (SDGs) such as ‘Good
Health and Well-Being’, Reduce Poverty, and
‘Life on Land’ [21]. The quadripartite approach
acknowledges the need for international
cooperation to prevent the spread of dog-mediated
rabies, making it a global issue [22]. By eliminating
dog-mediated rabies, the quadripartite initiative
contributes to the improvement of public health.
It reduces the burden on healthcare systems, saves
lives, and enhances the well-being of communities
affected by rabies [23]. Dog-mediated rabies has
ecological implications as well. The vaccination
and control of rabies in dogs help protect wildlife
and preserve biodiversity, aligning with the goal of
sustainable land use and conservation [24].

The quadripartite method, with its emphasis on
dog-mediated rabies elimination, not only helps to
save human lives, but also advances animal welfare,
environmental protection, and public health

[25]. It will result in better ecosystems, healthier
communities, and a critical step towards reaching
sustainability and global health goals [26]. The
quadripartite vision and mission of dog-mediated
rabies elimination represents a united effort to
combat rabies. By bringing together government
health agencies, veterinary authorities, and
international partners, this collaborative approach
aims to eliminate rabies and make the world safer
for both humans and animals [27]. This initiative
holds great promise for the future, aligning with
sustainable developmental goals and benefiting the
global community [23].

4. UNITED AGAINST RABIES (UAR)
FORUM

The United Against Rabies (UAR) forum stands
as a vital global initiative aimed at rallying
stakeholders from a diverse array of sectors to
collectively combat rabies [28]. Established with a
common vision for the global elimination of this
deadly disease, the UAR forum serves as a platform
that fosters collaboration and coordination to
accelerate progress toward a rabies-free world [26].
One of the primary strengths of the UAR forum
is its inclusivity. It brings together stakeholders
from a wide range of sectors, including public
health, veterinary medicine, government agencies,
international  organizations, non-governmental
organizations (NGOs), and private industries of the
developing world. This diverse coalition of partners
ensures that various perspectives and expertise
contribute to the fight against rabies [25].

The cornerstone of the UAR forum is a shared
vision: the global elimination of dog-mediated
rabies. This common goal unites participants
and provides a clear direction for their collective
efforts [25]. The UAR forum operates under the
overarching objective of achieving ‘0 by 30’
which aims to eliminate human deaths from dog-
mediated rabies by the year 2030. This ambitious
target is a testament to the commitment of all
stakeholders involved [29]. To effectively address
the multifaceted challenges associated with dog-
mediated rabies, the UAR forum establishes topic-
specific working groups. These groups focus on
various aspects of rabies control and elimination,
including vaccination strategies, surveillance,
community engagement, policy, and research.
By concentrating efforts in these specific areas,
the UAR forum can make significant progress in
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a coordinated manner and facilitate the 0 by 30
mission of the quadripartite [30].

One of the core missions of the UAR forum
is to support and enhance the progress towards
the ‘0 by 30’ vision. This involves developing and
implementing comprehensive strategies to eliminate
dog-mediated rabies [25]. The UAR forum provides
a platform for sharing best practices, coordinating
resources, and advocating for the importance of
rabies elimination on a global scale [31]. The health
priorities of the G20, particularly those highlighted
during the recent India-G20 summit, are closely
connected to the goals of the UAR forum [32]. One
of the priorities emphasized during the summit is
‘Building resilient systems for health emergency
prevention, preparedness, and response [33]. The
UAR forum’s efforts to eliminate rabies align
with this priority by strengthening health systems
and emergency preparedness, as rabies is indeed a
significant health emergency that can be prevented
through effective mass dog vaccination programs
and control programs [34].

The UAR forum represents a collaborative
global effort to eliminate dog-mediated rabies,
uniting stakeholders from diverse sectors with a
common vision [31]. Through the establishment
of working groups in this forum, support for the
‘0 by 30’ initiative, and alignment with G20 health
priorities, have been justified to benefit the health
of communities worldwide [35].

5. MASS DOG VACCINATION: A
MISSION OF QUADRIPARTITE

The most important and crucial aspect in preventing
dog-mediated rabies and other zoonotic diseases is
the vaccination of animals and humans [ 18]. Because
vaccinating animals breaks the transmission bond
between animals and humans [36]. Similarly, the
vaccination of health care workers (especially
veterinary doctors and vaccination team workers)
helps us to protect their lives. Therefore, it is
very important to work together in preventing the
spread of dog-mediated rabies and make sure the
vaccination of animals and humans have been well
planned [37].

In addition to rabies, implementing preventive
measures and management techniques is crucial to
control dog-mediated rabies. Due to the public’s
ignorance regarding knowledge of dog-mediated

rabies, organizing awareness programs and seminars
is also crucial [18]. The diagnosis of dog-mediated
rabies is the other crucial element in this regard.
The early detection of the illness enables us to stop
new cases from occurring in the future [38]. As a
result, keeping an effective surveillance network
on affected animals and people on a regular basis
aids in the further contact tracing of the diseased
animals [39].

We can make all these immunization campaigns
and one-health prevention initiatives successful
if veterinary healthcare experts and human health
professionals collaborate well on identified gray
areas [40]. Specialists in veterinary medicine have
key responsibilities in the diagnosis, treatment,
and prevention of animal cases, and their close
collaboration with medical health experts helps
to prevent human infection [41]. We can expand
this cooperation by establishing programs for data
sharing, and the One Health approaches to rabies
control will lead to more effective coordination and
communication at regional, national, and global
levels [10].

6. CHALLENGES AND ROADBLOCKS
IN 0 BY 30 MISSION

An increasingly serious threat is being presented by
dog-mediated rabies. Unfortunately, it has imparted
negative effects on the social and economic
conditions of entire nations, in addition to the
animal species, the effects of this deadly disease’s
spread are catastrophic, putting a heavy financial
load on both governments and communities
Figure 2. Budgets for healthcare are already
severely constrained, and the expenses associated
with  vaccination campaigns, post-exposure
prophylaxis, and animal control activities are
extremely burdensome [42].

Additionally, the death toll from dog-mediated
rabies has had a significant impact on our livestock
business, particularly in rural areas where people
rely largely on these animals for their livelihoods
[43].

The One Health strategy must be implemented
in all countries, despite numerous obstacles. For
instance, it can be extremely challenging at times to
vaccinate all the animals due to financial and social
issues [44]. The inability to vaccinate every animal
poses a limitation and a resource shortage as well
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Fig. 2. Impact of dog-mediated rabies on dog, food
animals, and human deaths that occur due to suspected
dog bite injuries. The dog-mediated rabies can also be
transmitted to wild animals which again infect humans

[6]. In addition, cultural practices and beliefs that
prevent people from immunizing their pets are a
significant barrier [15]. The issue at hand is how
to get past these obstacles. By increasing social
funding for these people, we can remove these
obstacles and inform them about the horrifying
clinical pictures of forthcoming events due to dog-
mediated rabies.

7. CROSS-BORDER TRANSMISSION
THREATS OF DOG-MEDIATED
RABIES

Rabies is a viral disease that knows no borders, and
its elimination requires global efforts [45]. Cross-
border transmission threats play a significant role
in perpetuating the disease, making collaborative
strategies essential. Several factors contribute
to these threats, each with its unique challenges
and implications[46]. Illegal cross-border trade
in animals, particularly dogs, can introduce dog-
mediated rabies into non-endemic regions [47].
This challenge emphasizes the importance of
stringent border controls and regulations to prevent
the illegal movement of animals[48]. Travelers

visiting rabies-endemic regions may be at risk of
exposure. Promoting rabies awareness and pre-
travel vaccination is crucial for travelers to mitigate
this risk [49]. Disparities in vaccination coverage
between neighboring countries can create pockets
of susceptibility near borders. Collaboration and
harmonization of vaccination programs across
borders are essential to achieve consistent protection
[50].

Wildlife reservoirs can contribute to the
perpetuation of dog-mediated rabies, especially in
areas with extensive land borders [51]. Enhanced
surveillance and control measures targeting
wildlife populations are needed to prevent spillover
to domestic animals and humans [52]. Difficulties
in accessing and sharing canine vaccination data
and dog bite registries across national borders
hinder effective disease monitoring and response
[53]. Improved data-sharing mechanisms and
international cooperation are essential to track and
control dog-mediated rabies [54].

Discrepancies in dog population size estimates
or censuses across borders can complicate
vaccination planning. Standardized methodologies
for estimating dog populations and data sharing are
critical for effective vaccination campaigns [55].
The trade-in of dogs and cats for meat can facilitate
the movement of potentially rabid animals. Strict
regulations and enforcement regarding the trade of
these animals are necessary to reduce transmission
risks[56].

The pet trade, particularly unregulated and
informal breeding and sales activities, can introduce
rabid animals across borders. Strengthening
regulations and promoting responsible pet
ownership can mitigate this threat [56]. Cross-
border migrants may face challenges in accessing
post-exposure prophylaxis (PEP) in a timely
manner [46]. Ensuring equitable access to PEP for
all individuals, including migrants, is crucial[45].
The absence of robust surveillance and monitoring
systems can impede early detection and response
to rabies cases [57]. Investment in surveillance
infrastructure and capacity-building is vital for
effective control [58].

Gaps in the endeavor to control dog-mediated
rabies can be caused by variations in response
techniques across borders [59]. For a united
approach, coordinating epidemic responses and
harmonizing response methods are crucial [60].
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The need for global cooperation in tackling these
concerns of cross-border transmission cannot be
overstated. To achieve the global aim of eradicating
dog-mediated rabies by 2030, cooperative efforts,
standardized practices, and information exchange
are essential [61].

8. QUADRIPARTITE AT THE POLICY
LEVEL

Effective lobbying for the One Health approach at
the policy level is required to include factors for
the health of people, animals, and the environment
in complete policies. By adopting One Health
laws and regulations, policymakers can promote
collaboration amongst many sectors and enhance
efforts at disease surveillance, prevention, and
response. This approach has gained popularity
since it is effective in addressing challenging health
concerns [62]. By highlighting the interdependence
of human, animal, and environmental health in
policy frameworks, resources can be allocated more
successfully and disease patterns can be understood
better [63]. Through this advocacy, decision-
makers can promote all-encompassing and long-
lasting solutions to public health problems, such as
the control of zoonotic diseases like rabies.

It is essential to translate One Health advocacy
into real rules and regulations to address global
health challenges and prevent zoonotic disease
outbreaks successfully. Governments, public
health agencies, veterinary organizations, and
environmental departments must work together
to implement the One Health policy framework
through legislative ordinance [64]. Such policies can
include coordinated disease control strategies, cross-
sectoral coordination mechanisms, and combined
surveillance and reporting systems. Countries can
promote the flow of important information and data
sharing by harmonizing legislative frameworks and
standardizing methods [65]. Utilizing technology
and innovation to improve infectious disease
monitoring and response skills is another aspect of
putting One Health policy into practice [66].

Adequate financing and resources are needed
to support research, surveillance systems, and
capacity-building efforts to sustain the One Health
project. Stakeholders can promote the application
of One Health policies by arguing for additional
financial assistance from governments, international
organizations, and the corporate sector [67].

Innovations in disease prevention, diagnostics,
and control strategies can result from securing
funding for cross-sectoral collaborations and
collaborative research [68]. Additionally, pushing
for specialized financing sources for One Health
initiatives can guarantee sustained commitment
to the cause [69]. Advocates can get the required
funding to effectively tackle rising health dangers
by convincing politicians of the cost-effectiveness
and societal advantages of One Health solutions.

Governments, non-governmental organizations,
academia, and international organizations must
work together effectively on a global scale for One
Health projects to be successful [70]. Collaborative
tools can make it easier to share knowledge, best
practices, and insights from fruitful One Health
initiatives [71]. Stakeholders can access a wide
range of expertise, pool resources, and work together
to address global health concerns by developing
international partnerships [72]. As early warning
systems are supported by international cooperation,
prospective disease outbreaks can be addressed
quickly [73]. Additionally, collaborations with the
business sector and industry stakeholders can spur
advancements in disease prevention strategies,
surveillance technology, and vaccine research [74].

9. FACILITATIONS IN ONE HEALTH
COMPETENCY SUSTAIN THE
MISSIONS OF QUADRIPARTITE

When utilizing the One Health idea, interdisciplinary
research is crucial to address complicated health
concerns like rabies prevention and control. By
bringing together experts from several fields, such
as human and veterinary medicine, epidemiology,
ecology, and environmental scientists, the
researchers can get comprehensive insights into the
dynamics of dog-mediated rabies [75]. Cooperative
research initiatives have aided the creation of
innovative solutions and the understanding of
transmission routes [76]. Those nations who have
relatively controlled dog-mediated rabies such as
India, Sri Lanka, Philippine, and Thailand have an
understanding of the importance of the connections
between human, animal, and environmental health.
These connections have been improved by this
interdisciplinary study which also makes it simpler
to develop evidence-based preventative strategies
for zoonotic diseases like rabies [77].
Collaboration stakeholders,

across many
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including public health agencies, veterinary services,
wildlife conservationists, and local populations is
essential for effective rabies prevention and control
[78]. These many organizations can pool their
knowledge, resources, and experience through
collaborative studies to develop comprehensive
methods that are adapted to certain situations
[63]. These may include vaccination efforts for
both domestic animals and wildlife, as well as
community outreach initiatives to encourage
responsible pet ownership and raise knowledge of
rabies transmission [79]. Together, these parties
can develop sustainable and comprehensive rabies
management strategies, thereby easing the burden
of this grave global health concern.

Powerful techniques for enhancing rabies
surveillance and monitoring activities have been
made available through technological improvement
[80]. Maps of high-risk locations and probable
disease hotspots can be created using remote
sensing, Geographic Information  Systems,
artificial intelligence, and big data analytics
[81]. Furthermore, mobile applications and real-
time reporting platforms can improve disease
surveillance in both human and animal populations,
helping the early identification of suspected cases
in animals and humans. The ability to quickly
and accurately identify rabies strains is also made
possible by developments in molecular diagnostics
and viral genomes, aiding in epidemic investigations
and tracing disease transmission pathways [82].
Public health officials and researchers can improve
their capacity to spontaneously predict and react to
new rabies outbreaks by utilizing technology-based
disease detection tools [83].

The effectiveness of One Health’s efforts in
rabies prevention depends on fostering a culture of
knowledge-sharing and cooperation [84]. Platforms
to exchange research results, best practices, and
lessons learned to encourage collaboration among
stakeholders at the local, national, and international
levels need to be explored and implemented [85].
Researchers, practitioners, and policymakers
can communicate on shared initiatives including
international ~ conferences, workshops, and
online networks [86]. By developing a common
knowledge base, the international community
can take advantage of one another’s failures and
triumphs to enhance rabies prevention and control
methods throughout time which will get nations
one step closer to reliable success.

10. ENGAGING THE COMMUNITY:
ONE HEALTH EDUCATION AND
EMPOWERMENT

We can spread correct information about illness
prevention and the significance of ethical pet
keeping by supporting public awareness initiatives
and educational programs. Communities are better
able to protect themselves and their cherished
animals when they are informed about the dangers
of rabies transmission and the advantages of
vaccination. Various platforms may be used to
carry out public awareness campaigns, ensuring
that information reaches a variety of groups and
distant locations where the disease burden may
be high. The prevention and management of
dog-mediated rabies depend greatly on public
education. Communities must be informed about
the dangers of rabies transmission, the value of
responsible pet ownership, and the advantages of
vaccination if they are to adopt a proactive approach
to disease prevention [87]. To spread accurate and
understandable information about rabies, public
health campaigns can make use of a variety
of communication platforms, including social
media, radio, and community workshops [88]. By
raising public knowledge of rabies prevention,
communities may decide for themselves whether
to report probable rabies cases, participate in
vaccination programs, and seek prompt medical
attention for animal attacks.

Successful One Health projects require
strong community participation and engagement.
The success and viability of such programs are
improved when communities are given the tools
they need to actively participate in zoonotic disease
surveillance, prevention, and control activities [89].
One Health project such as the UAR forum progress
and vision of the quadripartite can target unique
community needs and personalize treatments by
incorporating local community leaders, healthcare
practitioners, veterinarians, and environmentalists
in decision-making processes [90]. Through
collaborative initiatives that promote ownership and
accountability within the community and capacity-
building seminars, training sessions, and projects,
empowerment may be attained [91]. Participating
in One Health projects helps communities become
more resilient to disease outbreaks and fosters a
feeling of shared accountability for preserving the
health of people, animals, and the environment.
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It is essential to develop the upcoming
generation of activists and experts as One Health
continues to develop. The interdependence
of human, animal, and environmental health
may be effectively promoted by educational
institutions [92]. Future professionals can develop
a multidisciplinary perspective by incorporating
One Health principles into academic curricula,
veterinary and medical training, and environmental
research [93]. Students may also be motivated to
pursue jobs in sectors connected to One Health
through research opportunities and mentoring
programs [93].

11. CONCLUSIONS

In the context of zoonotic illnesses like rabies,
the idea of One Health has emerged as a potent
and crucial strategy for solving complicated
health concerns. One Health enables us to take
a comprehensive approach to the prevention
and control of animal-originated diseases and
epidemics. Group efforts and collaborations are
essential for assuring a safer and healthier future
as we become more alert of how closely bordered
countries and interrelated human, animal, and
environmental health are at risk of contracting an
emerging or remerging disease from nowhere.

Rabies continues to be a serious worldwide
health issue, especially in areas with poor
resources and access to healthcare. We all have
a responsibility to actively contribute to rabies
prevention initiatives, both as an individual and as
a community. Furthermore, promoting the adoption
of One Health techniques at the policy level can
lead to a considerable shift in disease surveillance,
preventive, and control methods. For the One Health
goal to be advanced and emerging illnesses like
rabies to be properly combated, ongoing research
and innovation are essential. For identifying gaps
and creating evidence-based solutions, scientific
research on disease transmission, monitoring, and
control techniques is crucial. We can improve
disease surveillance, provide effective diagnostic
tools, and track disease outbreaks in real time by
using technology and transdisciplinary research.
Additionally, funding studies to learn more about
how disease transmission is impacted by climate
change may help us to proactively address changing
health concerns. We improve our readiness and
response capacities via ongoing research and
innovation, creating a more robust global health
system.

One Health stands for a uniting force that
cuts beyond distinctions and unites people,
communities, and organizations in the quest for the
health and well-being of all and the quadripartite
is a real-time example in front of us. We have the
chance to build a future that is safer, healthier, and
more sustainable for both people and animals if
we embrace the One Health principles, then active
participation, public awareness, and dedication to
research and innovation are all requirements of
this approach that should be carried out in rabies
endemic countries. Together, we can protect the
well-being of our neighborhoods and maintain the
precarious equilibrium between people, animals,
and the environment for future generations.

12. CONFLICT OF INTERESTS
The authors declared no conflict of interest.
13. REFERENCES

1. A.Abidin, and A. Budi. Prevention of rabies disease
in the working area of public health service of east
tomoni. Nurse and Health: Journal Keperawatan
10(2): 249-256 (2021).

2. N.A.A. Taib, and R. Safii. A Scoping Review of the
Effectiveness of Control Interventions of Human
and Canine Rabies in an Effort to Rationalise the
One Health Approach. Borneo Epidemiology
Journal 1(1): 16-34 (2020).

3. A.H. Haselbeck, S. Rietmann, B.T. Tadesse, K.
Kling, M.E. Kaschubat-Dieudonné, F. Marks, W.
Wetzker, and C. Thone-Reineke. Challenges to
the fight against rabies—the landscape of policy
and prevention strategies in Africa. International
Journal of Environmental Research and Public
Health 18(4): 1736 (2021).

4. Garg, S. Ranjan. Rabies in man and animals. (No.
14844). New Delhi: Springer India (2014).

5. B. Abela-Ridder, J.A. Kessels, 1. Dieuzy-Labaye,
and G. Torres. Global rabies control: the role of
international organisations and the Global Strategic
Plan to eliminate dog-mediated human rabies. Revue
Scientifique et Technique (International Office of
Epizootics) 37 (2): 741-749 (2018).

6. M. Savadogo, L.D. Dahourou, A.K. Ilboudo, S.G.
Ilboudo, H. Zangré, G. Tarnagda, Z. Souli, A.H.B.
Combeari, R. Diarra, M. Bidima, M.G.B Traoré, C.D.
Mandé, K.A. Sondo and K. Balogh. The Rabies
Free Burkina Faso initiative: an example of how
one health-oriented civil society organizations can
contribute towards the achievement of the rabies
zero by 30 goal. One Health Outlook 5(1): 9 (2023).

7. Y. Alimi, and J. Wabacha. Strengthening



10.

11.

12.

13.

14.

15.

16.

17.

18.

Cross border transmission of dog-mediated rabies and the Quadripartite vision of 0 by 30 33

coordination and collaboration of one health
approach for zoonotic diseases in Africa. One
Health Outlook 5(1): 10 (2023).

J.K. Fieldhouse, N. Randhawa, E. Fair, B. Bird,
W. Smith, and J. AK Mazet. One Health timeliness
metrics to track and evaluate outbreak response
reporting: A scoping review. EClinicalMedicine 53:
(2022).

Acharya, K. Prasad, N. Acharya, S. Phuyal, M.
Upadhyaya, and S. Lasee. One-health approach: A
best possible way to control rabies. One Health 10:
100161 (2020).

Bogel, Konrad, and F.X. Meslin. Economics of
human and canine rabies elimination: guidelines for
programme orientation. Bulletin of the World Health
Organization 68(3): 281 (1990).

D.L. Knobel, S. P.G. Cleaveland, E.M. Coleman,
Févre, M.I. Meltzer, M.E. G. Miranda, A. Shaw, J.
Zinsstag, and F.X. Meslin. Re-evaluating the burden
of rabies in Africa and Asia. Bulletin of the World
health Organization 83: 360-368 (2005).

T. Lembo, K. Hampson, D.T. Haydon, M. Craft,
A. Dobson, J. Dushoff, E. Ernest, R. Hoare, M.
Kaare, T. Mlengeya, C. Mentzel, and S. Cleaveland.
Exploring reservoir dynamics: a case study of rabies
in the Serengeti ecosystem. Journal of Applied
Ecology 45(4): 1246—-1257 (2008).

S. Shwiff, K. Hampson, and A. Anderson. Potential
economic benefits of eliminating canine rabies.
Antiviral Research 98(2): 352-356 (2013).

K. Hampson, L. Coudeville, T. Lembo, M. Sambo,
A. Kieffer, M. Attlan, J. Barrat, J.D. Blanton, D.J.
Briggs, S. Cleaveland, P. Costa, C.M. Freuling, E.
Hiby, L. Knopf, F. Leanes, F.X. Meslin, A. Metlin,
M.E. Miranda, T. Miiller, L.H. Nel, S. Recuenco,
C.E. Rupprecht, C. Schumacher, L. Taylor, M.A.N
Vigilato, J. Zinsstag, and J. Dushoff. Estimating
the global burden of endemic canine rabies. PLoS
Neglected Tropical Diseases 9(4): €0003709 (2015).
J.S. Mackenzie, and M. Jeggo. The One Health
approach—Why is it so important?. Tropical
Medicine and Infectious Disease 4(2): 88 (2019).
R. Matthew, S. Chiotha, J. Orbinski, and B.
Talukder. Research note: climate change, peri-urban
space and emerging infectious disease. Landscape
and Urban Planning 218: 104298 (2022).

X. Dong, and L. Soong. Emerging and re-emerging
zoonoses are major and global challenges for public
health. Zoonoses 1(1): (2021).

S. Cleaveland, J. Sharp, B.A. Ridder, K.J. Allan, J.
Buza, J.A. Crump, A. Davis, V.J.D.R. Vilas, WA.
Glanville, R.R. Kazwala, T. Kibona, F.J. Lankester,
A. Lugelo, B.T. Mmbaga, M.P. Rubach, E.S. Swali,
L. Waldman, D.T. Haydon, K. Hampson, and J.E.B.
Halliday. One Health contributions towards more
effective and equitable approaches to health in

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

low-and middle-income countries. Philosophical
Transactions of the Royal Society B: Biological
Sciences 372(1725): 20160168 (2017).

P.M. Rabinowitz, L. Odofin, and F.J. Dein. From
“us vs. them” to “shared risk”: can animals help link
environmental factors to human health?. EcoHealth
5:224-229 (2008).

World Health Organization. One health joint plan of
action (2022-2026): working together for the health
of humans, animals, plants and the environment
(2022).

F. Miao, N. Li, J. Yang, T. Chen, Y. Liu, S. Zhang,
and R. Hu. Neglected challenges in the control of
animal rabies in China. One Health 12: 100212
(2021).

H.C. Smitherman Jr, R.S. Baker, and M.R. Wilson.
Socially accountable academic health centers:
pursuing a quadripartite mission. Academic
Medicine 94(2):176-181 (2019).

D. Subedi, D. Chandran, S. Subedi, and K.P.
Acharya. Ecological and socioeconomic factors
in the occurrence of rabies: a forgotten scenario.
Infectious Disease Reports 14(6): 979-986 (2022).

R. Tidman, A.S. Fahrion, S.M. Thumbi, R.M.
Wallace, K. De Balogh, V. Iwar, G. Yale, and L
Dieuzy-Labaye. United Against Rabies Forum: The
first 2 years. Frontiers in Public Health 11: 1010071
(2023).

A. Mwatondo, A. Rahman-Shepherd, L. Hollmann,
S. Chiossi, J. Maina, K.K. Kurup, O.A. Hassan,
B. Coates, M. Khan, J. Spencer, N. Mutono, S.M
Thumbi, M. Muturi, M. Mutunga, L.B. Arruda, M.
Akhbari, D. Ettehad, F. Ntoumi, T.P. Scott, L.H.
Nel, J. Ellis-Iversen, U.W. Sonksen, D. Onyango,
Z. Ismail, K. Simachew, D. Wolking, R. Kazwala,
Z. Sijali, B. Bett, P.D. Heymann, P.R. Kock, P.A.
Zumla, and O. Dar. A global analysis of One Health
Networks and the proliferation of One Health
collaborations. The Lancet 401 (10376): 605-616
(2023).

J. Zinsstag, A. Kaiser-Grolimund, K. Heitz-Tokpa,
R. Sreedharan, J. Lubroth, F. Caya, M. Stone et
al. Advancing One human—animal-environment
Health for global health security: what does the
evidence say?. The Lancet 401 (10376): 591-604
(2023).

World Health Organization. United against rabies
forum: zero by 30: One Health in Action. (No.
WHO/UCN/NTD/VVE/2021.1). World Health
Organization (2020).

D.N. Durrheim, and L. Blumberg. Rabies—what is
necessary to achieve ‘zero by 30°? Oxford University
Press. 285-286 (2017).

H.K. Tiwari, J. Gogoi-Tiwari, and [.D. Robertson.
Eliminating dog-mediated rabies: challenges and
strategies. Animal Diseases. 1 (1): 19 (2021).



34

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Hassnain et al. (2024)

R. Tidman, S.M. Thumbi, R. Wallace, K. De Balogh,
V. Iwar, 1. Dieuzy-Labaye, J. Song S. Shadomy,
Y. Qiu, G. Torres, J. Hutchison, B.A. Ridder, K.
Bote, S. Beeching, K. Cronin, and A. Trees. United
against rabies forum: the one health concept at work.
Frontiers in Public Health 10: 854419 (2022).

P. Nair. Healthcare Systems Moving Toward
Data Governance-Centered Model: India’s G20
Presidency in the Wake of COVID. Qeios. doi 10
(2023).

M. Kinantika. G20 Results and The Absence of
The Russian President. Jurnal Ilmu Hubungan
Internasional LINO. 3(1): 24-34 (2023).

GK. Aseri, and N. Jain. ‘Vasudhaiva
Kutumbakam’and ‘one health’ approach towards
sustainable healthcare to combat global AMR.

K.D. Balogh, Y. Oh, M.J. Gordoncillo, Y.
Phuentshok, E. Brum, L. Schoonman, S. Newman,
and A. Yajima. FAO, WOAH and WHO Working
Together in the Asia Pacific Region to Eliminate
Dog-mediated Human Rabies by 2030. In: One
Health for Dog-mediated Rabies Elimination in
Asia: A Collection of Local Experiences GB: CABI
11-24 (2023).

S.M.D. Lapiz, M.E.G. Miranda, R.G. Garcia, L.I.
Daguro, M.D. Paman, F.P. Madrinan, P.A. Rances,
and D.J. Briggs. Implementation of an intersectoral
program to eliminate human and canine rabies: the
Bohol Rabies Prevention and Elimination Project.
PLoS Neglected Tropical Diseases 6(12):.e1891
(2012).

R.T. Trevejo. Rabies preexposure vaccination
among veterinarians and at-risk staff. Journal of the
American Veterinary Medical Association 217(11):
1647-1650 (2000).

Z. Woldehiwet. Clinical laboratory advances in
the detection of rabies virus. Clinica Chimica Acta
351(1-2): 49-63(2005).

D. Peterson, B. Barbeau, K. McCaffrey, R.
Gruninger, J. Eason, C. Burnett, A. Dunn M.
Dimond, J. Harbour, A. Rossi, B. Lopansri, K.
Dascomb, T. Scribellito, T. Moosman, L. Saw, C.
Jones, M. Belenky, L. Marsden, M. Niezgoda, C.M.
Gigante, R.E. Condori, J.A. Ellison, L.A. Orciari,
P. Yager, J. Bonwitt, R. Erin, and R.M. Wallace.
Human Rabies—Utah, 2018. Morbidity and
Mortality Weekly Report 69: p.122-124 (2020).

R. Minghui, M. Stone, M.H. Semedo, and L. Nel.
New global strategic plan to eliminate dog-mediated
rabies by 2030. The Lancet Global Health 6(8):
e828-e829 (2018).

R.O. Adesola, H.T. Akinniyi, and D.E. Lucero-
Prisno III. An evaluation of the impact of anti-
rabies programs in Nigeria. Annals of Medicine and
Surgery 85(2): p.358 (2023).

M.C. Fitzpatrick, K. Hampson, S. Cleaveland, I.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

Mzimbiri, F. Lankester, T. Lembo, L. A. Meyers,
A.D. Paltiel, and A.P. Galvani. Cost-effectiveness
of canine vaccination to prevent human rabies in
rural Tanzania. Annals of Internal Medicine 160(2):
91-100 (2014).

L.H. Taylor, R.M. Wallace, D. Balaram, J.M.
Lindenmayer, D.C. Eckery, B. Mutonono-Watkiss,
E.Parravani,and L.H. Nel. Therole of dog population
management in rabies elimination—a review
of current approaches and future opportunities.
Frontiers in Veterinary Science 4: 109 (2017).

S. Cleaveland, F. Lankester, S. Townsend, T. Lembo,
and K. Hampson. Rabies control and elimination:
a test case for One Health. Veterinary Record
175(8):188-193 (2014).

L. Zhao, Y. Xia, A. Kiesel, Y. Li, C. Liao, J. Lu, and
J. Lu. Epidemiological trends of rabies and control
strategy in China: A narrative review. One Health
Bulletin 3(1): 1 (2023).

K. Goel, A. Sen, P. Satapathy, M.N. Asumah, O.0.
John, B.K. Padhi, and R. Sah. Rabies on rise in
Africa amid COVID and monkeypox: a global
health concern. QJM: An International Journal of
Medicine 116(7): 594-596 (2022).

S. Barber, and M.J. Hathaway. Rabies in China:
The Role of Rabies Ecologies and Pet Activism. In:
One Health for Dog-mediated Rabies Elimination in
Asia: A Collection of Local Experiences. GB: CABI
199-206 (2023).

K.B. Sandvik. The Ukrainian refugee crisis:
Unpacking the politics of pet exceptionalism.
International Migration 61(4): 292-304 (2023).
S.E. Bantjes, W.L. Ruijs, G.A.L. van den Hoogen,
M. Croughs, A.H. Pijtak-Radersma, G.B. Sonder,
C.M. Swaan, and R.H. Manon. Predictors of possible
exposure to rabies in travellers: A case-control
study. Travel Medicine and Infectious Disease 47:
102316 (2022).

A. Postigo. Vaccine Research and Development in
Asia and the Pacific: Strengthening Partnerships
among Actors at the Domestic and Regional
Levels. In: From Lab to Jab: Improving Asia and
the Pacific’s Readiness to Produce and Deliver
Vaccines. Tokyo, Japan: Asian Development Bank
Institute. 4382 (2023).

A.T. Gilbert. The Ecological Range and Principles of
Wildlife Rabies Virus Perpetuation in the Americas.
In: History of Rabies in the Americas: From the
Pre-Columbian to the Present, Volume I: Insights to
Specific Cross-Cutting Aspects of the Disease in the
Americas. Springer. 61-75 (2023).

T.S. Samago. Rabies disease and its current status in
Ethiopia: A review. International Journal of Current
Research in Medical Sciences 9: 19-35 (2023).

N. Mbaipago, A. Madjadinan, D.M. Amalaman,
P.A. Ndour, J. Zinsstag, K. Heitz-Tokpa, and M.



53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

Cross border transmission of dog-mediated rabies and the Quadripartite vision of 0 by 30 35

Lechenne. General insights on obstacles to dog
vaccination in Chad on community and institutional
level. Frontiers in Veterinary Science 9: 866755
(2022).

K.S. Kanankege, K.M. Errecaborde, A.
Wiratsudakul, P. Wongnak, C. Yoopatthanawong,
W. Thanapongtharm, J. Alvarez, and A. Perez.
Identifying high-risk areas for dog-mediated rabies
using Bayesian spatial regression. One Health 15:
100411 (2022).

G.S. Gill, B.B. Singh, N.K. Dhand, R.S. Aulakh,
M.P. Ward, and V.J. Brookes. Stray Dogs and Public
Health: Population Estimation in Punjab, India.
Veterinary Sciences 9(2): 75 (2022).

A. Holtz, G. Bacle, H. Bourhy, and A. Zhukova.
Integrating full and partial genome sequences to
decipher the global spread of canine rabies virus.
Nature Communications 14(1): 4247 (2023).

J. Zinsstag, A.K. Grolimund, K.H. Tokpa, R.
Sreedharan, J. Lubroth, F. Caya, M. Stone H. Brown,
B. Bonfoh, E. Dobell, D. Morgan, N. Homaira,
R. Kock, J. Hattendorf, L. Crump, S. Mauti, V.R.
Vilas, S. Saikat, A. Zumla, D. Heymann, O.
Dar, S. Rocque, Advancing One human—animal—
environment Health for global health security: what
does the evidence say?. The Lancet 401 (10376):
591-604 (2023).

World Health Organization. Guide to introducing
human rabies vaccine into national immunization
programmes. World Health Organization (2022).
S.C. Bonaparte, J. Moodie, E.A. Undurraga, and
R.M. Wallace. Evaluation of country infrastructure
as an indirect measure of dog-mediated human
rabies deaths. Frontiers in Veterinary Science 10:
1147543 (2023).

R.B. Chipman, A.T. Gilbert, and D. Slate. Wildlife
Rabies Management in the New World: Prevention,
Control and Elimination in Mesocarnivores. In:
History of Rabies in the Americas: From the Pre-
Columbian to the Present, Volume I: Insights to
Specific Cross-Cutting Aspects of the Disease in the
Americas. Springer. 143—198 (2023).

A.T. Gilbert, R.M. Wallace, and C.E. Rupprecht.
Special Issue “Innovative Techniques and
Approaches in the Control and Prevention of Rabies
Virus”. Viruses 14(5): 845 (2022).

S. Nyokabi, R. Birner, B. Bett, L. Isuyi, D. Grace, D.
Giittler, and J. Lindahl. Informal value chain actors’
knowledge and perceptions about zoonotic diseases
and biosecurity in Kenya and the importance for
food safety and public health. Tropical Animal
Health and Production 50: 509-518 (2018).

J. Zinsstag, E. Schelling, F. Roth, B. Bonfoh, D.D.
Savigny, and M. Tanner. Human benefits of animal
interventions for zoonosis control. Emerging
Infectious Diseases 13: p.527 (2007).

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

M. Savadogo, D. Renmans, R.B. Alambed;ji, Z.
Tarnagda, and N. Antoine-Moussiaux. Using causal
loop analysis to explore pathways for zoonosis
control in low-income setting: The case of dog
rabies vaccination in Burkina Faso. Preventive
Veterinary Medicine 203: 105623 (2022).

J.C. Holveck, J.P. Ehrenberg, S.K. Ault, R. Rojas,
J. Vasquez, M.T. Cerqueira, J. Ippolito-Shepherd,
M.A. Genovese, and M. R. Periago. Prevention,
control, and elimination of neglected diseases
in the Americas: pathways to integrated, inter-
programmatic, inter-sectoral action for health and
development. BMC Public Health 7: 1-21 (2007).
F.J. Colon-Gonzélez, C. Fezzi, IL.R. Lake, and P.R.
Hunter. The effects of weather and climate change
on dengue. PLoS Neglected Tropical Diseases
7(11): €2503 (2013).

J.H. Ellwanger, A.B.G.D. Veiga, V.D.L. Kaminski,
J.M. Valverde-Villegas, A.W.Q.D. Freitas, and
J.A.B. Chies. Control and prevention of infectious
diseases from a One Health perspective. Genetics
and Molecular Biology 44 (1 Suppl 1): 20200256
(2021).

M.R. Canali, M. Aragrande, B. Hisler, and S.R.
Riiegg. Knowledge integration in One Health
policy formulation, implementation and evaluation.
Bulletin of the World Health Organization 96(3):
211 (2018).

AM. Berrian, M.H. Smith, J.V. Rooyen, B.
Martinez-Lopez, M.N. Plank, W.A. Smith, and P.A.
Conrad. A community-based One Health education
program for disease risk mitigation at the human-
animal interface. One Health 5: 9-20 (2018)

Z.A. Bhutta, Z.A. Memon, S. Soofi, M.S. Salat,
S. Cousens, and J. Martines. Implementing
community-based perinatal care: results from a pilot
study in rural Pakistan. Bulletin of the World Health
Organization 86(6): 452-459 (2008).

L. Delesalle, M.L. Sadoine, S. Mediouni, J.
Denis-Robichaud, K. Zinszer, C. Zarowsky, C.
Aenishaenslin, and H. Carabin. How are large-scale
One Health initiatives targeting infectious diseases
and antimicrobial resistance evaluated? A scoping
review. One Health 14: 100380 (2022).

C. Degeling, J. Johnson, I. Kerridge, A. Wilson, M.
Ward, C. Stewart, and G. Gilbert. Implementing a
One Health approach to emerging infectious disease:
reflections on the socio-political, ethical and legal
dimensions. BMC Public Health 15:1-11 (2015).
M. Rosenthal, D. Goldberg, A. Aiello, E. Larson, and
B. Foxman. Skin microbiota: microbial community
structure and its potential association with health
and disease. Infection, Genetics and Evolution
11(5): 839-848 (2011).

K.E. Jones, N.G. Patel, M.A. Levy, A. Storeygard,
D. Balk, J.L. Gittleman, and P. Daszak. Global



36

74.

75.

76.

71.

78.

79.

80.

81.

82.

83.

84.

85.

Hassnain et al. (2024)

trends in emerging infectious diseases. Nature 451:
990-993 (2008).

S. Morand, K.M. MclIntyre, and M. Baylis.
Domesticated animals and human infectious
diseases of zoonotic origins: domestication time
matters. Infection, Genetics and Evolution 24: 76—
81 (2014).

J.C. Mariner, B.A. Jones, K.M. Rich, S.
Thevasagayam, J. Anderson, M. Jeggo, Y. Cai, A.R.
Peters, and P.L. Roeder. The opportunity to eradicate
peste des petits ruminants. Journal of Immunology
196(9): 3499-3506 (2016).

M. Dellicour, G. Baele, S. Cauchemez, and H.
Bourhy. Mathematical modelling and phylodynamics
for the study of dog rabies dynamics and control: A
scoping review. PLOS Neglected Tropical Diseases
15(5): €0009449 (2021).

T. Kabeta, B. Deresa, W. Tigre, M.P. Ward, and S.M.
Mor. Knowledge, attitudes and practices of animal
bite victims attending an anti-rabies health center
in Jimma Town, Ethiopia. PLoS Neglected Tropical
Diseases 9(6): €0003867 (2015).

S. Tenzin, D. Hall, F. van der Meer, B. Sharma, K.
Dukpa, and S. Cork. A community-based knowledge,
attitude, and practice survey on rabies among cattle
owners in selected areas of Bhutan. PLoS Neglected
Tropical Diseases 13(4): e0007305 (2019).

S. Cleaveland, S.M. Thumbi, M. Sambo, A. Lugelo,
K. Lushasi, K. Hampson, and F.J. Lankester. Proof
of concept of mass dog vaccination for the control
and elimination of canine rabies. Revue scientifique
et technique (International Office of Epizootics)
37(2): 559 (2018).

H. Clinebell. Ecotherapy: Healing ourselves,
healing the earth: Routledge p. 316 (2013).

I. Smith. Mycobacterium tuberculosis pathogenesis
and molecular determinants of virulence. Clinical
Microbiology Reviews. 16 (3): 463—496 (2003).

K. Brunker, G. Jaswant, S.M. Thumbi, K. Lushasi,
A. Lugelo, A.M. Czupryna, F. Ade G. Wambura, R.
Veronicah, R. Steenson, C. Bautista, D.L. Manalo,
M. R.R, G.M. Yna Joyce. M.E. Miranda, M. Kamat,
and K. Rysava. Rapid in-country sequencing of
whole virus genomes to inform rabies elimination
programmes. Wellcome Open Research 5: (2020).
B. Isherwood, and A. Augustin. Phenotypic Drug
Discovery. Royal Society of Chemistry 77: (2020).
K. Bardosh, M. Sambo, L. Sikana, K. Hampson,
and S.C. Welburn. Eliminating rabies in Tanzania?
Local understandings and responses to mass dog
vaccination in Kilombero and Ulanga districts. PLoS
Neglected Tropical Diseases 8(6): €2935 (2014).
PK. Gupta, M. Saini, L.K. Gupta, V.D.P. Rao, S.K.
Bandyopadhyay, G. Butchaiah, G. K. Garg, and

86.

87.

88.

89.

90.

91.

92.

93.

S.K. Garg. Induction of immune responses in cattle
with a DNA vaccine encoding glycoprotein C of
bovine herpesvirus-1. Veterinary Microbiology 78
(4): 293-305 (2001).

LM. Subrata, N.P.A. Harjana, K.K. Agustina, S.G.
Purnama, and M.P. Kardiwinata. Designing a rabies
control mobile application for a community-based
rabies surveillance system during the COVID-19
pandemic in Bali, Indonesia. Veterinary World
15(5): 1237 (2022).

M. Kane, S. Gagare, 1. Kadaoure, R. Sidikou, Jean-
Pierre Rossi, and G. Dobigny. Local perception of
rodent-associated problems in Sahelian urban areas:
a survey in Niamey, Niger. Urban Ecosystems 17:
573-584 (2014).

A. Binot, R. Duboz, P. Promburom, W.
Phimpraphai, J. Cappelle, C. Lajaunie, F.L.
Goutard, T. Pinyopummintr, M. Figuié, and F.L.
Roger. A framework to promote collective action
within the One Health community of practice: using
participatory modelling to enable interdisciplinary,
cross-sectoral and multi-level integration. One
Health 1: 44-48 (2015).

C. Drake, M.H. Abadi, H.R. Batchelder, B.O.
Richard, L.E. Balis, and D. Rychener. National
implementation of a group-based program promoting
patient engagement and peer support in the Veterans
Health Administration: a multi-methods evaluation.
International Journal of Environmental Research
and Public Health 19(14): 83339 (2022).

JH. Corbin, U.E. Oyene, E. Manoncourt, H.
Onya, M. Kwamboka, M. Amuyunzu-Nyamongo,
K. Serensen, O. Mweemba, M. M. Barry, D.
Munodawafa, Y.V. Bayugo, Q. Huda, T. Moran, S.A.
Omoleke, D.S. Walters, and S. Van den Broucke.
A health promotion approach to emergency
management: effective community engagement
strategies from five cases. Health Promotion
International 36 (Supplement_1): 124138 (2021).
AM. Niewiadomska, B. Jayabalasingham, J. C.
Seidman, L. Willem, B. Grenfell, D. Spiro, and C.
Viboud. Population-level mathematical modeling of
antimicrobial resistance: a systematic review. BMC
Medicine 17: 1-20 (2019).

F. Chiesa, L. Tomassone, S. Savic, A. Bellato, A.D.
Mihalca, D. Modry, B. Hasler, and D.D. Meneghi. A
survey on One Health perception and experiences in
Europe and neighboring areas. Frontiers in Public
Health 9: 92 (2021).

C.P. Pelullo, M.R. Esposito, and G.D. Giuseppe.
Human papillomavirus infection and vaccination:
knowledge and attitudes among nursing students

in Italy. International Journal of Environmental
Research and Public Health 16(10): 1770 (2019).



