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A B S T R A C T

One Health is an integrative approach that emphasizes the interconnectedness of human, animal, and environ-
mental health, advocating for collaborative, multidisciplinary efforts to address health challenges, particularly
amid globalization and emerging threats. This paper examines the integration of One Health principles into global
health education, highlighting the importance of interdisciplinary collaboration and innovative pedagogical ap-
proaches. It evaluates various teaching methods, including problem-based learning (PBL), team-based learning
(TBL), simulation-based education (SBE), case-based learning (CBL), interdisciplinary workshops and seminars
(IWS), and service-learning (SL), analyzing their strengths and weaknesses in fostering interdisciplinary under-
standing and practical application of One Health concepts. While these methods enhance learning by promoting
critical thinking, collaboration, and real-world application, they also face challenges such as resource constraints,
variability in group dynamics, and the complexity of assessing long-term learning outcomes. The paper also
discusses the role of global partnerships, such as the Global One Health Research Partnership (GOHRP), in
advancing One Health education through collaborative research and educational initiatives. Addressing chal-
lenges in curriculum integration and interdisciplinary collaboration is crucial for the effective implementation of
One Health education, ensuring that future health professionals are equipped to tackle complex global health
challenges.
1. Introduction

One Health is an integrative approach that recognizes the interde-
pendence of human, animal, and environmental health [1]. This concept
emphasizes the necessity for a collaborative, multidisciplinary effort to
address health challenges that cross these domains. By fostering
edicine, Nanjing Agricultural Uni

ung@njau.edu.cn (Y.-S. Jung), rv
edu (B.I. Osburn), j.s.mckenzie@

.

4

ier B.V. on behalf of Shanghai Jia
/).
communication and coordination among physicians, veterinarians,
ecologists, and other professionals, One Health aims to develop
comprehensive strategies for disease prevention, control, and manage-
ment [1].

Global health focuses on health challenges that extend beyond na-
tional borders, necessitating international collaboration for effective
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Table 1
Characteristics of GOHRP Universities’ One Health initiatives.

University Key
initiative

Focus areas Educational
programs

Collaboration
highlights

NAU One Health
Center
established
in 2014

Zoonotic
diseases

Comprehensive
programs
integrating
animal, human,
and
environmental
health

International
student and
faculty
exchanges;
joint research
projects

Animal and
plant diseases
Environmental
health

UCD Global One
Health
initiative

Zoonotic
diseases

Eighteen
conferences
involving 1000
students

Strong
international
collaborations;
capacity
building

Antimicrobial
resistance
Food safety

WUR Global One
Health
approach
integrating
human,
animal,
plant, and
ecosystem
health

Nutrition Four
interconnected
courses on
Global One
Health

Systems
approach to
antibiotic
resistance;
emerging
diseases

Food safety
Environmental
interactions

MU Education
into action
One Health
program in
asia

Zoonotic
diseases

Master of public
health
(biosecurity)
and master of
veterinary
medicine
(biosecurity)

Regional
workshops;
multi-agency
cooperation
enhancement

Biosecurity

Abbreviations: NAU, Nanjing Agricultural University; UCD, University of Cali-
fornia, Davis; WUR, Wageningen University and Research; MU, Massey Univer-
sity; GOHRP, Global One Health Research Partnership.
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solutions [2]. It seeks to reduce health disparities and enhance global
health outcomes by implementing policies, conducting research, and
developing interventions that address both infectious and
non-communicable diseases [3]. The intersection of One Health and
global health is vital, as both fields strive to tackle complex, inter-
connected health issues through collaborative and multidisciplinary ap-
proaches [4].

One Health is crucial in the context of globalization, where the
movement of people, animals, and goods facilitates the spread of zoo-
notic diseases such as Ebola, Zika, and COVID-19, underscoring the need
for integrated health strategies [5–8]. Challenges like antimicrobial
resistance, food safety, and climate change further emphasize the inter-
connectedness of human, animal, and environmental health. The Food
and Agriculture Organization (FAO) and initiatives like Reduce the Need
for Antimicrobials on Farms for Sustainable Agrifood Systems Trans-
formation (RENOFARM) support One Health by promoting sustainable
agricultural practices and education, enhancing biosecurity, reducing
antimicrobial use, and fostering collaboration among farmers,
public-private sectors, and international bodies [9,10].

Integrating One Health into global health education enhances the
understanding of these complex interconnections, leading to more
effective and sustainable health policies and practices. This integration is
essential for addressing current and future health challenges compre-
hensively [11,12]. Therefore, we drafted this paper to highlight the
critical importance of integrating One Health principles into global
health education and research to effectively address the interconnected
health challenges posed by emerging infectious diseases, antimicrobial
resistance, food safety, and climate change.

2. Integration of One Health principles into global health
education

Educational institutions initially integrated One Health principles
into their curricula through courses on zoonotic diseases and environ-
mental health [13]. As One Health gained prominence, universities and
medical schools introduced interdisciplinary courses encompassing
human, animal, and environmental health [13,14]. The formation of the
One Health commission and the One Health platform further integrated
One Health into global academic and research institutions [15].

The Global One Health Research Partnership (GOHRP) is a collabo-
rative network that includes Nanjing Agricultural University (NAU),
University of California, Davis (UCD), Wageningen University and
Research (WUR), and Massey University (MU). Originating from NAU's
One Health Center established in 2014 with support from UCD, GOHRP
leverages the strengths of its partners to advance interdisciplinary
research and education (Table 1). The partnership focuses on cross-
border issues such as zoonotic, animal, and plant diseases, environ-
mental health, and food safety, while promoting exchanges, seminars,
and international collaboration through transdisciplinary research
programs.

NAU's One Health Center, supported by UCD, plays a pivotal role in
GOHRP, driving interdisciplinary research and education in China. UCD,
a founding GOHRP member, leads in One Health education through its
Global One Health initiative, emphasizing interdisciplinary research and
outreach. From 2014 to 2023, UCD's Western Institute for Food Safety
and Security (WIFSS) introduced One Health concepts to over 1000
students from 17 universities in Asia, significantly advancing research in
zoonotic diseases, antimicrobial resistance, and food safety.

WUR addresses global health challenges through its Global One
Health approach, integrating human, animal, plant, and ecosystem
health with interconnected courses on health research, nutrition, food
safety, and environmental interactions. MU implemented the Education
into Action One Health program in Asia (2010–2017), offering online
degrees in public and veterinary health with a focus on biosecurity,
enhancing multi-agency cooperation and practitioner capacity to manage
zoonotic diseases.
2

GOHRP universities exemplify the successful integration of One
Health principles into their educational and research frameworks,
serving as models for other institutions and highlighting the importance
of One Health in advancing global health education and research (Fig. 1).

3. Strengths and weaknesses of different pedagogical approaches

Advancing One Health education requires innovative teaching
methods to foster interdisciplinary learning and equip students to tackle
complex health challenges (Table 2). Problem-based learning (PBL) is a
student-centered approach where learners address real-world problems,
such as zoonotic disease outbreaks, to enhance critical thinking,
problem-solving, and collaboration [16,17]. PBL promotes interdisci-
plinary collaboration, crucial for a comprehensive understanding of One
Health, by involving students from diverse disciplines in solving complex
scenarios [18,19]. However, PBL's success relies heavily on student
engagement and facilitator proficiency, with challenges in evaluating
individual performance within groups. Effective facilitation, which in-
cludes transitioning from traditional teaching roles, is essential for pos-
itive outcomes, as it impacts student motivation and group dynamics
[20]. Discrepancies in facilitator assessments and varying levels of stu-
dent engagement further complicate the process, influencing the overall
effectiveness of PBL [21,22].

Team-based learning (TBL) is an instructional approach designed to
enhance collaborative skills by organizing students into diverse teams
that work together throughout a course [23]. TBL fosters peer learning,
interdisciplinary interaction, and emphasizes teamwork and communi-
cation across health sectors [24]. Its structured format includes regular
assessments and feedback, supporting interdisciplinary collaboration.
However, TBL's effectiveness is influenced by group dynamics, which can
vary significantly and affect overall success [25]. Implementing TBL re-
quires substantial preparation for designing team activities and assess-
ments [26]. Challenges include unequal participation, where some
students may dominate while others contribute less [27]. Despite these



Fig. 1. Timeline of major events in the Global One Health Research Partnership (GOHRP). Abbreviations: NAU, Nanjing Agricultural University; UCD, University of
California, Davis; GOHRP, Global One Health Research Partnership; MoU, Memorandum of Understanding.

Table 2
Strengths and weaknesses of pedagogical approaches in One Health education.

Pedagogical approach Strengths Weaknesses

Problem-based
learning

Enhances critical thinking and
collaboration

Depends on student
engagement

Real-world problem-solving Challenges in
performance evaluation

Team-based learning Fosters teamwork and
interdisciplinary interaction

Requires significant
preparation

Structured feedback Variability in group
dynamics

Simulation-based
education

Provides hands-on, experiential
learning

Resource-intensive

Prepares for professional
practice

Requires skilled
facilitators

Case-based learning Applies theory to real-life cases Time-consuming
preparation

Promotes deeper understanding Varies with instructor
skill

Interdisciplinary
workshops

Promotes interdisciplinary
collaboration

Quality dependent on
speakers

Diverse perspectives Limited session
duration

Service-learning Real-world application Complex coordination
Fosters civic responsibility Difficult to measure

long-term impact
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challenges, TBL is a valuable strategy for fostering teamwork, commu-
nication, and interdisciplinary skills in a structured environment [28].

Simulation-based education (SBE) uses advanced simulations for
hands-on learning, effective in One Health for scenarios like disease
outbreaks and environmental assessments [29]. High-fidelity simulations
enhance understanding of complex situations and prepare students for
professional practice [30]. However, SBE is resource-intensive, requiring
significant investment in technology and skilled facilitators, which can be
a challenge for consistent implementation [31,32]. Its feasibility is
limited in resource-constrained settings due to high costs and availability
issues [33]. Effective integration into curricula requires careful planning
to align with learning objectives, ensuring skills are applicable in
real-world scenarios [34]. Strategic planning and resource allocation are
essential to address these challenges and optimize SBE's benefits.

Case-based learning (CBL) involves examining specific cases, often
related to recent or historical health crises, to apply theoretical knowl-
edge to real-world situations, thereby enhancing understanding of One
Health principles [35,36]. CBL in One Health covers topics like disease
outbreaks, environmental contamination, and public health in-
terventions. However, it demands significant time and effort to prepare
3

detailed case studies, posing a challenge for educators. The effectiveness
of CBL also depends on the instructor's ability to facilitate discussions,
which can vary with their experience [37]. Additionally, CBL may not
engage all students equally, as it requires active participation and may
not suit all learning styles [38].

Interdisciplinary workshops and seminars (IWS) engage students,
faculty, and professionals from various fields to discuss One Health issues
through guest lectures, panel discussions, and collaborative projects
[39]. These sessions enhance understanding of the interconnectedness of
human, animal, and environmental health and foster collaboration [40].
IWS provide diverse perspectives, networking opportunities, and can be
tailored to address relevant One Health topics [41]. However, their
effectiveness depends on the quality of speakers and organization, and
the short duration may limit in-depth exploration. Additionally,
geographic and financial constraints can restrict participation and in-
clusivity [42].

Service-learning (SL) combines community service with academic
coursework, enabling students to apply One Health principles in real-
world contexts, such as zoonotic disease prevention, environmental
health assessments, or food safety initiatives [43]. This approach fosters
civic responsibility and practical learning but can be complex and
time-consuming to coordinate, with variable quality of community
engagement [44]. Measuring the impact of SL on student learning,
particularly its long-term effects, is challenging due to issues like attri-
bution, data collection, and evaluation of sustained behavioral changes
[45]. Despite these challenges, SL remains a valuable method for
enhancing student learning and community engagement [46].

4. Challenges in integration of One Health into global health
education

Integrating One Health into global health education faces three pri-
mary challenges: insufficient interdisciplinary collaboration, institu-
tional barriers, and regional disparities. First, the lack of interdisciplinary
collaboration is a significant barrier. Many educational programs remain
siloed, with separate curricula for medicine, veterinary science, envi-
ronmental science, and public health, which limits interaction among
students from different disciplines [47]. This segregation hinders the
comprehensive understanding of the interconnectedness of human, ani-
mal, and environmental health that One Health aims to promote.

Second, institutional barriers further impede integration. A lack of
structured interdisciplinary projects and limited opportunities for joint
research restrict the practical application of One Health principles and
the development of collaborative skills [48]. Departmental silos,
competition for resources, and the scarcity of interdisciplinary faculty
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discourage collaboration and reduce the depth of One Health education
[49,50].

Third, regional disparities affect the implementation and quality of
One Health education. Institutions in low- and middle-income countries
often face resource constraints that limit the availability and quality of
One Health programs and practical learning opportunities [51,52]. In
contrast, high-income countries have better resources to support
comprehensive curricula and research. Additionally, variations in na-
tional policies, governance structures, and language and cultural differ-
ences pose challenges to standardizing and disseminating One Health
education globally [53].

5. Recommendations for enhancing the integration of One
Health into global health education

To address the challenge of insufficient interdisciplinary collabora-
tion, educational institutions should develop integrated curricula that
promote collaboration among students in medicine, veterinary science,
environmental science, and public health. Implementing joint courses,
projects, and case studies will help bridge the gaps between these dis-
ciplines, fostering a holistic understanding of One Health. By encour-
aging students to work together on real-world problems, these initiatives
can cultivate the interdisciplinary skills necessary for addressing complex
health challenges.

Institutions must also enhance support for interdisciplinary initiatives
by breaking down departmental barriers that hinder collaboration. This
can be achieved by fostering interdisciplinary faculty development,
encouraging joint research initiatives, and reallocating resources to
support One Health projects. Establishing dedicated One Health centers
or committees within institutions can facilitate cross-departmental
communication and cooperation, ensuring that interdisciplinary ap-
proaches are embedded within the educational framework.

To ensure equitable access and standardization of One Health edu-
cation, particularly in low- and middle-income countries, targeted sup-
port is essential. This includes resource allocation, capacity building, and
the development of accessible educational materials tailored to diverse
contexts. International collaboration and partnerships can aid in stan-
dardizing One Health education globally, while also accounting for cul-
tural and language differences to ensure inclusivity and broad
dissemination of One Health principles.

These recommendations aim to enhance the integration of One
Health into global health education by addressing the key challenges of
interdisciplinary collaboration, institutional barriers, and regional dis-
parities. By implementing these strategies, educational institutions can
foster a more cohesive and effective framework for One Health educa-
tion, equipping future professionals with the skills and knowledge
necessary to tackle global health challenges.

6. Summary

One Health is an integrative approach that underscores the inter-
connectedness of human, animal, and environmental health, advocating
for collaborative, multidisciplinary efforts to address global challenges
such as infectious diseases, antimicrobial resistance, food safety, and
climate change. This paper explores the integration of One Health prin-
ciples into global health education, evaluating pedagogical approaches
like PBL, TBL, SBE, CBL, IWS, and SL for their effectiveness in fostering
interdisciplinary learning. It also highlights the role of global partner-
ships, such as the GOHRP, in advancing education through collaborative
initiatives. Key barriers identified include insufficient interdisciplinary
collaboration, institutional obstacles, and regional disparities. The paper
recommends strategies such as developing integrated curricula, fostering
interdisciplinary faculty development, enhancing research collaboration,
and ensuring equitable access to One Health education, particularly in
low- and middle-income countries, to support more cohesive and effec-
tive educational frameworks.
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