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A B S T R A C T

One Health is dedicated to maintaining and fostering a dynamic balance among humans, animals, and the
environment. Since 2013, it has seen considerable developments globally. This review aims to encapsulate the
history of One Health, as well as chart its future trajectory. Numerous research institutions founded under the
principles of One Health have been established, and several pragmatic projects are currently underway. While it is
imperative to solidify foundational education, further policy support is required to cultivate the One Health
paradigm. Identifying research directions at a political level is necessary to provide the technical support needed
for practical application. The future of One Health envisions a comprehensive approach to primary prevention,
the utilization of open and shared data sets, as well as real-world surveys and interviews. This integrated approach
is encapsulated in the concept of One Health Delivery. At this stage, One Health Delivery needs to build a sys-
tematic framework that focuses on integrating and communicating across disciplines and training researchers
with complete practical skills.
1. Introduction

In the face of numerous macro factors, such as globalization, urbani-
zation, the increasing prevalence of ageing societies, and climate change,
the variety of diseases and their corresponding transmission channels have
significantly expanded. Health challenges have grown in complexity,
contributing to the global burden of disease, economic disparities, and, in
certain regions, even inciting social unrest. A prime example of this
complexity is the Coronavirus disease 2019 (COVID-19) pandemic, which
has been unfolding since 2019 [1]. Addressing complex health issues ne-
cessitates interdisciplinary, cross-sectoral collaboration and an embrace of
systems thinking to devise suitable solutions [2]. Global public health re-
sources therefore need to go beyond clinical diagnosis and treatment.
Urgent investments are required to improve early monitoring and response
systems at the human-animal-environment interface, and at the same time,
address the complex outcomes of emerging issues, such as zoonotic dis-
ease, antimicrobial resistance, food security and climate change, which
present a constant threat to human health and ecological balance [3].
Researchers are increasingly emancipating themselves from a purely
reductionist perspective, and devoting themselves to developing a research
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paradigm based on the One Health concept [4]. When tackling issues, it is
crucial not to concentrate exclusively on the immediate elements, but
instead, engage themwith a comprehensive understanding of the systemic
and structural context.

When examining history, it is essential to adopt a learning stance to
comprehend the critical challenges our planet is currently grapplingwith.
Recognizing why One Health has garnered such extensive acceptance is
key. From the standpoint of comparative politics, we must critically
evaluate the contemporary global scenario. Despite discernible de-
ficiencies, substantial advancements have been achieved in comparison to
the past. Lastly, when deliberating on future trajectories, we should
embody a forward-thinking mindset, for the future brims with boundless
potential. One Health has gone through three major phases: (i) The sci-
entific community proposed One Health as a science question that meets
the needs of the times. One Health promotes the idea of harmonious
coexistence between humans and nature, moving away from a human-
centric perspective. This marks the emergence of One Health, where sci-
entists have introduced a new perspective to address societal and envi-
ronmental issues. The key characteristics of this phase are novelty and
responsiveness, as scientists strive to shift towards a balanced relationship
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between humans and nature, (ii) One Health has been recognized by the
international community as a theoretical framework [5–9]. One Health is
not only limited to discussions within the scientific research community,
but it has also been widely recognized and accepted by various interna-
tional organizations, and is gradually being promoted to public science
education, and (iii) This is the empirical research stage of OneHealth. One
Health explores the complex relationships between people, animals,
plants and the environment that sustains them, through interdisciplinary
and cross-sectoral research [10–12]. One Health embodies an attitude, a
perspective that looks at the world frommultiple dimensions. It confronts
issues that humanity often tries to ignore, bringing together all possible
help and exploring ways to overcome challenges. However, One Health
should not remain confined to books alone. One Health Delivery is an
important part of this stage, transmitting information and experiences
between different organizations and making efforts for the development
of the real world. The primary actions and objectives should focus on the
implementation of One Health, encapsulating elements of communica-
tion, collaboration, coordination, and capacity building. These three
stages reflect the gradual evolution and development of the One Health
concept, from the proposition of a scientific question to international
recognition and exploration of its implementation in practice.

It is essential to analyze historical datawith an intent to learn, evaluate
the current situation through a comparative lens, and strategize for the
future with a focus on development. Gaining insight into the history of
One Health can assist us in comprehending the intricacy of these chal-
lenges, encourage us to approach scientific problems from a more
expansive perspective, and aid in the formulation of responsive strategies.
One Health is not a sudden concept, but a common problem that has been
recognized after the long-term development of various disciplines. In
contemporary times, the One Health concept has evolved for many years.
Firstly, Calvin Shwabe introduced the concept of One Medicine,
acknowledging the intimate interconnection between human and animal
health [13–15]. Subsequently, the relationship between veterinary med-
icine and humanmedicine has been reconsideredwith the development of
comparativemedicine [16]. After the publication of Silent Spring in 1962,
environmental issues were brought to the fore [17]. Public consciousness
has increasingly acknowledged the intricate link between ecological and
environmental challenges and sustainable development, underlining the
pressing need to address these issues. Anthropocentrism, biocentrism and
ecocentrism were discussed, and the balance between humans, animals
and the environment is receiving increasing attention. During this phase,
many ideaswere emerged that createdmore discussions and explorations,
such as EcoHealth, planetary health and global health [18–21]. Public
health is dedicated to the prevention of human disease, encompassing not
Fig. 1. Scientific questions a
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only physical aspects but also mental and societal well-being. The One
Medicine concept emphasizes the synergistic exchange between human
and veterinary medicine, fostering a collaborative approach towards
health [22]. EcoHealth focuses on environmental and socio-economic
issues [21]. Planetary health delves into the symbiotic relationship be-
tween the vitality of Earth's ecosystems and the health of humankind [20].
Global health concept has had a profound impact on a global scale [19].
The impact of this continued development is that global health has
distilled the key scientific issues faced globally at the time, using global
burden of disease as a paradigm for assessment; and Global Health De-
livery as a paradigm for practice [23,24]. These concepts are not static or
fixed but are continuously growing and adapting to new challenges,
knowledge, and approaches. The intricacies of human society and the
challenges it confronts are complex and enduring, and our actions and
decisions can wield profound implications for the future. The concept of
One Health aligns with the principles of Longtermism, emphasizing the
need to think and actwith foresight and long-termperspective, taking into
account the interests and well-being of future generations. Adopting a
long-term outlook allows us to perceive the interconnectedness of various
elements and anticipate potential consequences. This perspective prompts
us to prioritize sustainable solutions that address both immediate con-
cerns and long-term effects.

The One Health initiative was advocated by the scientific community
as a response to tangible real-world necessities. The formal introduction
of the One Health concept occurred between 2003 and 2004 [8,18]. The
outbreak of severe acute respiratory syndrome (SARS) has led to address
the following questions: (i) Unknown pathogens may emerge, infect,
transmit, and spread at any given moment, from any location, and from
any animal source, posing a significant threat to the health, well-being,
and economic stability of all individuals and communities across the
globe, (ii) There is an immediate necessity for an international frame-
work dedicated to early warnings, characterized by rapid response
mechanisms and transparent information sharing, and (iii) The promo-
tion and development of the One Health approach is necessary across all
nations and regions [25,26]. The introduction and development of the
One Health concept is closely linked to veterinary medicine and
human-animal infections, as well as to the promotion of Non-Govern-
mental Organization(NGOs), such as the Manhattan Principles, help to
presented at the Wildlife Conservation Society conference, promote and
update the One Health concept [27,28]. The development of the global
One Health network was boosted by the launch of the One Health
Commission in 2008 [29,30]. Different institutions and organizations
have their own understanding of One Health concept, but the core con-
cepts are similar [3,7,8,27]. Until 2021, the One Health High Level
rising from One Health.
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Expert Panel (OHHLEP) gave the official definition of One Health [10,31,
32]. The updated definition presents a more inclusive framework, and its
core strategies encompass communication, collaboration, coordination,
and capacity building (Fig. 1) [10].

2. From past to contempory: One Health Delivery in China

The concept of One Health, although dispersed in everyday life, is
particularly exemplified in China. Historically, Chinese philosophers
have long been invested in the harmonious coexistence of nature and
society [33]. Recently, multi-disciplinary and multi-sectoral collabora-
tions have been recognized and integrated into the nation's public health
initiatives. For example, the national schistosomiasis control programme
and Chinese patriotic public health campaign were initiated in the 1950s
[34]; holistic philosophy has brought improvement of holistic health
significantly since 1950, right after the founding of the People's Republic
of China. Early stage schistosomiasis control strategies rely on policy
support [35]. The China Central Schistosomiasis Control Leadership
Group (CCSCLG) centralized resources and coordinated different sectoral
involvement (Fig. 2), which was an early One Health practice in China
[36]. From a retrospective perspective, the CCSCLG completed eight
tasks, including multi-sectoral collaboration, full-cycle control, coordi-
nation, integration, multi-disease joint prevention, international coop-
eration, regional collaboration and good governance. Under the
coordination of CCSCLG, while completing the work on the prevention
and control of schistosomiasis, progress has also been made in the reform
of China's healthcare system, and the relevant laws and administrative
structures have been improved. Schistosomiasis control also promotes
international collaboration in the field of public health [37]. Strong
policy interventions have been effective in the initial stages of One
Health Delivery [38]. However, sustaining long-term operations implies
a significant investment of resources, and it is necessary to find new
framework to alternative [38]. Managing the relationships between
various departments and organizations will remain a persistent concern
Fig. 2. One Health practices at local level toward elimination phase of the schistos
somiasis and Other Helminth Zoonoses. AP-NDI: Asia-Pacific Network on Drug and
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for professionals in the global One Health field. Knowledge barriers exist
between disciplines, so simplifying issues and ensuring efficient
communication are essential. There are numerous supporting tools, such
as Robert's Rules of Order, to assist us in clarifying goals and facilitating
discussions.

Over the past decade, many policies at the national level in China
have exhibited a strong correlation with One Health. Since 2012, the
Chinese government has advanced two significant concepts: Community
with a Shared Future for Mankind and ClearWaters and GreenMountains
are as Valuable as Gold and Silver Mountains. [39–41] (Fig. 3). Conse-
quently, there has been an increase in interest regarding additional One
Health activities and practices. For example, in 2013, academician Wen
Yumei and Professor Ning Shoubao launched the One Health Foundation
at Fudan University Medical School to reward researchers who have
excellent performance in the field of One Health. In 2014, the First In-
ternational Symposium for One Health Research was hosted by the
School of Public Health, Sun Yat-sen University and Duke University. In
January 2014, the School of Animal Medicine at Nanjing Agricultural
University signed an agreement with the University of California, Davis
to build the One Health Center. Subsequently, One Health-related
research centers or institutes were established at the School of Public
Health of Sun Yat-sen University (2014), Duke Kunshan University
(2016), City University of Hong Kong (2016), Shanghai Jiao Tong Uni-
versity (2020), Hainan University (2021), and Hainan Medical College
(2022). In 2020, the Hainan One Health Symposium was hosted by the
Hainan Provincial Government, China, and attempted to build a One
Health paradigm project. In 2021, the Chinese Consortium for One
Health was established in Shanghai. In 2022, Shanghai Jiao Tong Uni-
versity released the global One Health index, creating the first One
Health inter-country assessment system [5,6,42]. Two books related to
One Health have been published in China, including The Concept and
Examples of a One Health Approach (2019) and Advances in One Health
(2021), and two open access journals, named after One Health, have
been launched in English by Chinese institutions, including One Health
omiasis control programme. RNASþ: The Regional Network for Asian Schisto-
Diagnosis Innovation on Neglected Tropical Diseases.



Fig. 3. Brief One Health history. FGO: Food and Agriculture Organization of the United Nations. OIE: Office International des Epizooties (In May 2022, the Orga-
nisation ceased using the historical acronym OIE and adopted the new acronym WOAH.). WHO:World Health Organization.
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Bulletin (2021) and Science in One Health (2022), respectively [25]. The
educational yield of these initiatives may not be immediately discernible,
but they will, undoubtedly, cultivate a plethora of specialists versed in
One Health thinking, benefitting both China and the world at large.
Regions such as Hainan, Jiangxi, and Chongming in Shanghai have
implemented comprehensive One Health practices, bolstered by the
support of the Chinese central and local governments, the World Bank,
the China Medical Board, and others. These projects, integrating with the
national strategy for rural revitalization, are enhancing the top-level
design, fostering local economic development in alignment with One
Health practices.

3. One Health Delivery: from global to community

The implementation of One Health delivery requires the establish-
ment of a universally applicable framework, a structure that secures
consensus and recognition on a global scale. Since 2019, the WHO has
unveiled a series of guidelines and toolkits anchored in One Health.
These guidelines, inherently interrelated, are progressively coalescing
into a unified system (Fig. 4). First and foremost, to ensure that the
evaluation system of each publication is standardized and based on sci-
entific principles, all guidelines are developed in accordance with the
WHO Handbook for Guideline Development [43]. This ensures the po-
tential for fostering mutual trust, facilitating exchange, and promoting
collaboration among diverse projects. Numerous projects necessitate
guidelines and toolkits from a wide range of disciplines. Having a stan-
dardized format enables experts from diverse fields to effectively
communicate and enhance overall efficiency. This systematic structure
further facilitates effective communication between policymakers and
researchers while establishing a robust and evidence-based evaluation
system. The framework provided by theWHO can also serve as a valuable
reference for undertaking large-scale projects in China. Co-infection is
often present in areas with a high prevalence of neglected tropical
4

diseases (NTDs). The NTDs guidelines and the human schistosomiasis
guidelines share the same structure, and are both based on the PICO
(Population, Interventions, Comparisons and Outcomes) framework and
evidence-based theory, ensuring that the guidelines are scientific and
systematic [43–47]. Practice with the One Health concept requires a
combination of local realities and the toolkit provided by WHO in
different regions [45,48–51]. As an example, the WASH project plays a
crucial role in the prevention and control of numerous tropical diseases.
By pooling resources and enabling collaboration among multiple project
teams, interventions can be effectively implemented. The connecting
points between projects can be found through a standardised guide.

Additional information systems, such as the Global One Health In-
telligence System (GOHIS) and the International Society for Disease
Surveillance (ISDS), are playing a crucial role in gathering and inte-
grating information. These systems contribute to the consolidation of
global data and the establishment of early warning systems for emerging
infectious diseases. Open knowledge and data serve as the foundation for
fostering interdisciplinary communication. The Open Knowledge
Network (OKN) represents a commendable initiative in this regard,
aiming to facilitate such communication by promoting the sharing of
knowledge and data across disciplines. Open Knowledge balances the
distribution of interdisciplinary interests with openness as its core and
uses data as a public language to reduce the cost of communication for
researchers. China has developed National Notifiable Diseases Surveil-
lance System (2004) and China Infectious Disease Automated-alert and
Response System (2008) for infectious diseases surveillance [52,53]. Any
integrated information systems that have the potential to be imple-
mented globally are worth encouraging [54]. In addition, many toolkits,
such as EJP Decision Support Tool (http://cohesive.onehealthejp.eu/),
One Health Risk Analysis System (OHRAS) and OHEJP Outcome In-
ventory (OHOI), are also very useful to One Health implementational
research [55]. After the publication of human schistosomiasis WHO
guidelines, a team of Chinese experts summarised the difficulties faced

http://cohesive.onehealthejp.eu/


Fig. 4. Inclusiveness and integration framework for neglected tropical diseases and human schistosomiasis.
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by China and the objectives for the future [56–59]. It is important to
combine these guidelines with practice.

4. One Health Delivery: needs-based approach

One Health collaboration needs to build cross-sectoral and interdis-
ciplinary capacity. On-site staff from various departments are highly
specialized in one area but lack a multidimensional knowledge structure.
The future requires the development of people with a multidimensional
knowledge structure and One Health philosophy, completing fieldwork
to find scientific problems and solutions from the real world. The One
Health concept promotes multi-disciplinarity, not only in terms of the
integration of different technologies, but also in terms of the integration
of SHAPE (Social sciences, Humanities and the Arts for People and the
Economy) and STEM (Science, Technology, Engineering and Maths)
[60]. The combination of STEM and SHAPE enhances human insight,
identifies real-world science issues and promotes community resilience
and One Health implementation [61]. WHO has published Mental Health
of People with Neglected Tropical Diseases in 2020, which reinforces the
integration of social sciences and psychology [63]. ONE – Health, Envi-
ronment, Society – Conference in Brussels summarised the challenges of
COVID-19 and climate change, and highlighted the importance of
incorporating social sciences into interdisciplinary research [62]. In
5

addition, integrating One Health and SHAPE could strengthen people's
sense of belonging to research and work. Recently, there are already
many projects in China exploring the advantages of multidisciplinary
integration, such as the UK–China AMR Partnerships Initiative between
Fudan University and the University of Bristol in the UK. The project aims
to analyse AMR issues from fieldwork to the laboratory, combines
anthropological studies with biological studies [64]. Conducting addi-
tional on-site surveys can provide a more profound understanding of the
relationships between various stakeholders, thus establishing the
groundwork for cross-sectoral communication. A deeper comprehension
of the diverse regional populations is essential to dispel prejudices and
devise scientific solutions.

A combination of qualitative and quantitative interdisciplinary
research is necessary. Donna Haraway believed that any single qualita-
tive study is biased, which is why a longitudinal in-depth study, and a
cross-sectional study are necessary. Epidemics are social matter as well as
biological phenomena at regional and global levels. Only part of the
problem can be solved at the macro level; more problems need to be
identified at the micro level. Randall Packard has mentioned that many
social factors influence malaria elimination programmes, such as tradi-
tional agricultural practices, labour migration patterns and global in-
equities in resource allocation [65,66]. In this context, malaria
elimination requires emphasis on biosocial analysis and historical
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reflection [66]. Clonorchiasis, caused by Clonorchis sinensis, is an
important food-borne parasitic disease in China and Southeast Asia
countries. A key factor in the prevalence of clonorchiasis is the local
population's habit of eating raw freshwater fish [67–69]. Traditional
management of the disease is not effective in interventions of the disease
transmission. There is a need to identify the links between consumers,
sellers, restaurants, regulatory authorities, tourism boards and many
other sectors to improve the efficiency of multi-sectorial collaborative
interventions. Let well-trained researchers delve into the real world in
order to establish connections between scientific questions and sort out
complex multi-dimensional frameworks. Yichen Wang's project delved
into the intricate interplay between environments, ecosystem services,
the human predilection for raw fish consumption, and the practice of
sharing raw fish dishes, all in relation to the risk of liver fluke infection in
the Lower Mekong Basin, specifically in Northeast Thailand [70]. Goy-
lette F. Chami's research delves into the examination of the interplay
between the dissemination of therapeutic approaches within social net-
works and the implementation of mass drug administration (MDA) [71].
Comparable methodologies can be extended to address analogous issues
in the context of Clonorchiasis. Furthermore, the methodological
framework of fieldwork can contribute significantly to elucidating how
both individuals and communities navigate the terrain of health-related
decision-making within diverse socio-cultural landscapes.

5. One Health Delivery: new training models for the modern era

To fulfill this objective in the future, interdisciplinary expertise serves
as the foundation for tackling complex scientific problems. It is impera-
tive to cultivate full-stack researchers who embrace the One Health
vision, ready to respond to potential future challenges. One Health full-
stack researchers with knowledge of the One Health concept and the
ability to coordinate and conduct field investigations in complex envi-
ronments. At the practical level, new ways of communication need to be
constructed, including bottom-up and top-down approaches. For bottom-
up approach, there is a need for an information analysis platform based
on field research and monitoring systems to advance intervention and
evaluation. For top-down approach, a paradigm of guidelines and a
collection of data sharing frameworks is needed to facilitate communi-
cation and trust between communities, countries, regions and the globe.
However, it is difficult for a single individual to master such complex
multidisciplinary knowledge, and it is important to separate quality
building from knowledge building. Knowledge and experience packaging
and delivery systems need to be valued by local and international orga-
nizations. There is a need to combine field experience with reports pro-
vided by authoritative bodies and then reorganize and break down these
actions into many packages. A reasonable packages delivery strategy will
help field staff to acquire assessment and practice skills more quickly. For
example, while conducting fieldwork in an area, water samples, animal
tissue samples, plant samples, etc. can be collected and given together to
the laboratory team. Clarifying needs and communication is important in
this process. Therefore, it is urgent to understand advances in One Health
research with a focus on the strategy to achieve holistic health from
concept to practice at global and local levels. Furthermore, the emer-
gence of large AI models like ChatGPT has opened up new opportunities
for the training of full-stack researchers. These models are constructed
using vector databases, which assist researchers in identifying connec-
tion points between various materials and allow them to concentrate
more on advancing their thinking. What must be emphasized is that what
One Health Delivery pursues is not elitism, but to shorten the training
cycle of practitioners in the One Health field by combining tools and
methodologies of the new era.

6. Conclusion

The diversity and complexity of One Health characterize the
distinctiveness of its research paradigm. First, strong policies help to
6

improve the initial effectiveness of One Health practices, but they need to
be overtaken to a sustainable stage. Three elements of policy change,
including the knowledge base, political willingness, and social strategy,
deserve our attention. Second, the construction of universal primary
prevention is essential. The development of infrastructure requires not
only policies but also the support of international organizations and in-
stitutions. Third, the establishment of a scalable One Health Delivery
paradigm is necessary. Efficient and bias-reduced communication and
collaboration are key to the implementation of One Health approach.
Fourth, methodologies such as fieldwork and participant observation
need to be developed to find scientific questions in the real world. Fifthly,
in the new era, there is an urgent need for new training programmes that
shift from a knowledge-based educational philosophy to one that focuses
on thinking. For the strategy on development of One Health in China, we
need to focus on both theoretical and practical aspects. At a theoretical
level, OHHLEP has given the full meaning of One Health. However, as the
concept of One Health encompasses a broader range of meanings, its
original significance becomes diluted. And the imperative thing for re-
searchers is to clearly delineate its practical implications in real world
scenarios.
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