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Introduction: One Health (OH) has gained support by health organizations,

academics, and policymakers worldwide. To advance the approach across its

broad use categories, workforce development has been a focus area, resulting

in many versions of recommendations for OH core competencies and a

multitude of training programs at various learner levels. Questions remain about

strengths (and weaknesses) of available programs and employment prospects

for graduates.

Methods: At the inaugural meeting of the North America One Health

University Network (NAOHUN) in 2024, over 90 university and partner agency

representatives discussed these questions through a workshop-based SWOT

analysis, describing strengths (S), weaknesses (W), opportunities (O), and threats

(T) facing OH education programs. Participants were grouped according

to the program type offered by their organization: professional, graduate,

undergraduate, micro-credential, non-degree program, as well as no current

offering. Participants recorded their inputs on a collaborative web-based

platform which were then exported and analyzed using thematic analysis.

Results: Discussions helped to elucidate internal and external factors that both

help and hinder the design and delivery of OH education. Insights indicate

that the number and diversity of OH educational programs have increased

over time as has the interest from prospective trainees. Challenges remain,

however, in program administration, maintaining collaborations, and marketing

of skills to employers.

Conclusion: These discussions will help to ensure sustainability and relevance

of OH training programs. With the launch of NAOHUN, these insights will

provide strategic direction for establishing universally accepted OH education

competencies and other priority initiatives for network members.
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1 Introduction 

The concept of One Health (OH) – an integrated, unifying 
approach that aims to sustainably balance the health of people, 
animals, and ecosystems (1) – has evolved significantly over 
time. In the past decade, the number of scientific publications 
and scholars with a OH focus have surged (2, 3), as have the 
number and diversity of academic programs (4). Veterinary 
schools, where the One Health approach has long been 
incorporated into training and research, are now integrating more 
interdisciplinary elements and experiential learning opportunities 
into their curricula, reflecting a growing student interest in OH 
concepts (5). Similarly, medical and public health schools have 
increasingly embraced OH, particularly through interprofessional 
education (6). 

Several important initiatives, as early as 2008, have attempted 
to define, synthesize, and update OH competencies and learning 
objectives (7, 8, 9); however, no accrediting body for OH 
degree programs currently exists since the prevailing consensus 
among the OH community has been that the concept is an 
inclusive interdisciplinary approach rather than a standardized 
discipline (4). Regardless, many OH training formats currently 
exist, from formal academic programs across student levels 
to informal and non-degree programs (10, 11). More recent 
developments in education include introduction of OH concepts 
into primary and secondary school curricula (12) as well as 
degree enhancements, such as certificates, which increase the 
accessibility and cross disciplinarity of OH training and skills 
development (13). 

At a time when many countries are advancing their 
National One Health frameworks, supported by guidance from 
intergovernmental agencies (14), OH workforce development is 
a priority. In the U.S., the 2023 Consolidated Appropriations 
Act passed by Congress directed the CDC, in coordination 
with other federal agencies, to create its first ever National 
One Health Framework to Address Zoonotic Diseases and 
advance Public Health Preparedness in the United States (NOHF-
Zoonoses) (2025–2029) (15). This framework presents goals and 
objectives for application of the OH approach, primarily through 
enhanced coordination, collaboration, and communication at the 
federal level but recognizing that its success requires robust 
partnerships with state, Tribe, local, and territorial (STLT), non-
governmental organizations, academia, private sector, and relevant 
international partners. A key goal of the framework includes 
the support and expansion of eorts to develop a qualified 
OH workforce. Specific objectives include the identification of 
training opportunities to build critical OH competencies as 
well as the integration of OH into curriculums across all 
relevant disciplines. 

Despite the traction of OH in workforce development priorities 
and the emerging coalescence around core competencies, OH 
academic programs and educational structures still appear 
divergent (16). Programs tend to be designed around strengths 
of the organizing institution, emphasizing subsets of OH 
rather than a comprehensive overview (17). Additionally, 
the various program types are often housed in traditional 
academic institutions that tend to operate in administrative 
and disciplinary siloes, which is counter to the interdisciplinary 

nature of OH (18). To determine the strengths and opportunities 
for improvement of OH educational programming in North 
America, the authors facilitated a discussion-based SWOT 
analysis (strengths, weaknesses, opportunities, threats) at the 
inaugural meeting of the North America One Health University 
Network (NAOHUN) in August 2024. As a newly formed 
organization, the mission of NAOHUN is to synergize activities 
of OH programs at North American universities to enhance 
collaboration, optimize communications, and amplify their 
impact. An enhanced understanding of current programs will 
provide strategic direction for OH education and training 
initiatives that can be prioritized by network members and 
working groups to continue the institutionalization of OH across 
various disciplines and sectors. 

2 Methods 

2.1 Participants 

The SWOT analysis was conducted within the inaugural 
meeting of the North American One Health University Network 
(NAOHUN) on August 9, 2024 and hosted by Colorado State 
University (Fort Collins, CO, USA). For this initial planning 
meeting, invitees were established using a list of universities, 
state, federal and private organizations with OH programming 
maintained by the One Health Commission1 [a 501(c)(3) 
organization headquartered in North Carolina, USA], targeted 
internet searches, and personal referrals. This list, along with 
associated contacts, was used both to assess interest in establishing 
NAOHUN and to extend invitations to the planning meeting. 
Invitees were encouraged to share the information and invitation 
with colleagues who may not have been directly contacted. 

Meeting attendees included over 90 in-person participants 
from 43 universities and partner agencies across the U.S. and 
Canada. Participants represented academic institutions (29 – 
U.S., 5 – Canada), as well as government organizations (4) 
(e.g., U.S. Centers for Disease Control and Prevention, U.S. 
Food and Drug Administration), private sector (2) (e.g., Merck 
Animal Health), and professional associations (3) (e.g., American 
Veterinary Medical Association; National Academy of Sciences, 
Engineering, and Medicine). 

2.2 Data collection 

To facilitate workshop preparation, a brief online (Qualtrics) 
survey was distributed to meeting registrants via email prior to 
the event, requesting information about the available program 
types at their institution or agency (e.g., One Health major/minor, 
certificate, seminar series) and student level(s) they serve (e.g., 
undergraduate, graduate, professional). This information was used 
to inform smaller discussion groups and the relative distribution of 
participants to each group. 

1 https://www.onehealthcommission.org/en/resources__services/whos_ 
who_in_one_health/ 
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During the workshop, participants could self-select which small 
group discussion they would like to contribute to, based on their 
familiarity and experience with the major OH education program 
types identified by the pre-workshop survey. Twelve small groups 
were formed, each with 6–10 participants to optimize discussion 
dynamics. The study team (AMB, KPC, CWW) moderated the 
discussion-based SWOT analysis to better understand current and 
future factors (both internal and external to the host organization) 
impacting OH education in North America. The SWOT tool was 
selected due to its ability to facilitate productive discussions and 
strategic planning, focused not only on current challenges but 
also future opportunities that can be explored in a collaborative 
environment. Participants were reminded that all experiences were 
valid and noteworthy to encourage robust dialogue. Small groups 
were provided 20 min of discussion time to explore strengths, 
weaknesses, opportunities, and threats associated with their chosen 
program type. Participants were invited to anonymously record 
their individual reflections and discussion summaries via Padlet, 
a collaborative web-based platform2 . A separate Padlet was 
developed for each of the program types identified to assist with 
organization and interpretation of the statements. Following the 
small group discussions, a large group report out (10 min) served 
to summarize key themes. 

2.3 Data analysis 

Pre-workshop survey data were analyzed with descriptive 
statistics (frequency, proportion). For in-workshop data, qualitative 
analysis was performed by multiple members of the study team 
(AMB, JF, AM) to enhance reliability and internal validity. Raw 
data, downloaded from Padlet as an Excel file, were reviewed 
several times by each research team member. Once the team was 
familiar with the content, data analysis was conducted, facilitated 
by NVivo 14.23.0. 

Data were analyzed using a combined deductive and 
inductive coding approach through the lenses of the Four Cs 
(communication, collaboration, coordination, and capacity 
building), which have been proposed as the mechanism for One 
Health operationalization (1). 

For the purposes of this analysis, the following working 
definitions were used for each of the Four Cs, informed by current 
resources (14, 19–21): 

• Communication – imparting or exchanging information (i.e., 
how information is shared, both internal and external to the 
organization) 

• Collaboration – action of working together to produce or 
create something (i.e., how individuals work jointly toward a 
common goal) 

• Coordination – sharing of eective governance (i.e., how a 
program is organized to enable eective collaboration) 

• Capacity Building – process of developing or strengthening 
skills, abilities, processes, or resources (i.e., approaches by 
which individuals or organizations improve or increase their 
impact or capability) 

2 https://padlet.com/ 

During the analysis the study team allowed new codes to 
emerge from the data when information did not fit any existing 
codes or when more specific aspects were identified under the 
broader themes; in this case, subcodes were created. The data 
were then reanalyzed to verify that the new codes were attributed 
consistently throughout the process. The pre-existing response 
categories (strength/weakness/opportunity/threat and program 
type) were maintained in the analysis phase as these categories 
provided a degree of contextualization that was important to the 
interpretation. To visualize the distribution of responses by these 
pre-existing response categories and the Four Cs proposed by the 
authors, a matrix coding query was generated in NVivo. With this 
visualization, a gradient from red to green was used to indicate 
the lowest to highest percentages, respectively, within each column 
allowing for comparison across program types within each SWOT 
category. To summarize the data, a table was generated which listed 
all codes (main and child) generated, sample responses attributed to 
their program type, as well as total mentions by SWOT category. 

3 Results 

3.1 Pre-workshop survey 

A total of 59 responses were received prior to the workshop, 
representing 46 unique universities/organizations in North 
America. Most (71%) indicated their university/organization 
had an active, formal OH educational program (10% indicated 
uncertainty). Graduate-level programs (e.g., MSc, MPH, PhD) 
were most common (n = 31), followed by professional (e.g., MD, 
DVM) and undergraduate programs (n = 24 and 15, respectively). 
Participants could select all applicable program types. 

Based on these inputs, six small group discussion themes 
were developed to which the ∼90 meeting participants could 
contribute: undergraduate (U), graduate (G), professional (P) 
(veterinary, medical, etc.), micro-credentials/certificate (MC), non-
degree programs (ND) (seminars/workshops), as well as no current 
oering (no program). 

3.2 SWOT analysis 

Strengths, weaknesses, opportunities, and threats were 
identified across program types, with varying distributions across 
the Four Cs. For example, graduate program strengths strongly 
corresponded to capacity building, while undergraduate program 
strengths aligned mostly with collaboration. Coordination was 
identified as a prominent weakness and threat, primarily for 
undergraduate, professional, and non-degree programs (Figure 1). 
The coding matrix (Figure 1) shows these relationships visually 
with a red-to-green gradient, where green highlights the highest 
percentages within each SWOT category and red the lowest, 
facilitating comparison across program types within each SWOT 
domain. 

A summary of the participants’ perceptions of their 
programs’ strengths, weakness, opportunities, and threats 
is provided below for each of the Four Cs. Representative 
quotes were chosen based on the relative number of 
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responses in each SWOT domain and the distinct and 
clear nature of the idea presented (Supplementary Figure 
1). 

Capacity building (93 mentions) was the most frequently 
coded theme and included responses related to trainee professional 
development (i.e., desirable skills, positions) as well as the 
program itself (e.g., faculty expertise/availability, competency 
guidelines, program duration). Responses were primarily classified 
as opportunities (34 mentions) but were well represented 
across the SWOT categories and program types (Figure 1). 
Illustrative examples of participant responses, by program 
type, are: 

Strengths (21 mentions) 

“Students who really get it tend to be leaders within their broader programs 
because they learn multi-disciplinary communication” (Graduate) 

“Seminar series turned into a course that brings multiple disciplines together and 

crowdsourcing of solutions, training grants” (Non-Degree) 

“Great faculty interest” (Graduate) 

Weaknesses (23 mentions) 

“Seminars not leading to an “outcome” like a white paper or tangible product” 

(Non-Degree) 

“Hard to train students both the breadth and depth in the field, especially for a 

2-year degree” (Graduate) 

“Many programs don’t have dedicated faculty to OH” (Graduate) 

“Ability of faculty to develop courses” (Microcredential) 

“Determining what methodological skills and not just “soft skills” are for One 

Health” (Graduate) 

Opportunities (34 mentions) 

“Integrating One Health principles into each course can be a promising approach” 

(Professional) 

“Taking out biostats or regression skills and replace it with data management and 

dashboard building” (Graduate) 

“Trainees bring a One Health vision and understanding back to their institution 

that tend to be more discipline-focused” (Microcredential) 

“Leverage the breadth and vision of medical professional programs that recognize 

the scope of One Health and increase interprofessional programs to put these 

philosophies into practice” (Professional) 

“Utilize faculty in dierent colleges across the university” (Graduate) 

Threats (15 mentions) 

“The trainees may not be able to change the siloes “ways of doing” in their 
institutions or jobs” (Microcredential) 

“Does creating a separate major create another silo(?)” (Undergraduate) 

“Integrating vertically can be challenging” (Professional) 

Coordination (48 mentions) included responses related to 
internal governance (i.e., how units/departments are organized 
to implement cross-disciplinary programs) and included 
administrative successes and challenges for OH training programs 
to include students from across colleges/schools and departments. 
In this theme, weaknesses/threats were mentioned more frequently 
than strengths/opportunities and perceived across program types, 
especially for undergraduate programs (Figure 1). Illustrative 
examples for each SWOT category include: 

Strengths (8 mentions) 

“List of elective courses that link into other departments, give some money back to 

those departments” (Microcredential) 

Weaknesses (20 mentions) 

“Not always a clear “home” department for One Health courses” (Graduate) 

“Incorporate faculty teaching, research. . .responsibilities for promotion criteria 

when may span dierent departments or disciplines” (Graduate) 

Opportunities (10 mentions) 

“State funding to bring various departments of health together” (Non-Degree) 

“Opportunity to restructure academia to recognize and support interdisciplinary 

work” (Non-Degree) 

Threats (10 mentions) 

“Sharing or sources of funds to start OH courses. Revenue sharing models may not 
allow resources needed to support courses” (Undergraduate) 

Collaboration (46 mentions) included responses related to 
student and faculty-level collaboration internal to the organization 
as well as with external partners. Participant discussions centered 
around strengths/opportunities rather than weaknesses/threats, 
which was particularly true for undergraduate programs (Figure 1). 
Illustrative examples for each SWOT category are: 

Strengths (18 mentions) 

“Opportunity for professionals from several disciplines to think about a problem 

with a One Health lens” (Microcredential) 

“Field experiential training program allows flexibility to engage broadly with 

external partners and integrate many disciplines” (Non-Degree) 

“Including faculty in One Health studies who do not realize their expertise IS a 

part of the One Health enterprise” (Graduate) 

“Having students work not individually but together in multi-student teams from 

dierent disciplines on a OH project/problem/project. . .just as a professional 
would” (Undergraduate) 

Weaknesses (4 mentions) 

“Time to develop eÿcient teams (takes time to build trust to work together)” 

(Non-Degree) 

“How do we involve. . .employers in the conversation” (Microcredential) 

“Lack of university infrastructure for collaborative transdisciplinary teaching” 

(Non-Degree) 

Opportunities (19 mentions) 

“Inviting speakers and educators across disciplines” (Undergraduate) 

“Could our professional organizations (e.g., AAVMC) support these initiatives as 
core?” (Professional) 

“Identify a local issue – and bring students from across professions together” 

(Professional) 

Threats (5 mentions) 

“Perception of relevance of animals/veterinary medicine in the human medical 
world” (Professional) 

“Not knowing what others are doing, lack of connectivity across universities to 

avoid reinventing the wheel” (Non-Degree) 

Communication (13 mentions) included responses related to 
how information is shared or exchanged both internal and external 
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to the organization. Comparatively, the theme of communication 
was discussed less among the participants, which is apparent in 
the amount of red (low percentages) present in the communication 
theme for most program types and SWOT domains in Figure 1. No 
participant responses corresponding to “threats” were identified for 
this theme. Illustrative examples for the other SWOT categories are: 

Strengths (5 mentions) 

“Ability to advertise broadly across colleges” (Non-Degree) 

Weaknesses (2 mentions) 

“Language barriers across disciplines, cultures” (Non-Degree) 

Opportunities (6 mentions) 

“Opportunities to enhance communication across professions” (Professional) 

Other main codes emerged that were not well encapsulated by 
one of the Four Cs. Most commonly (39 mentions), participants 
spoke about the demand for OH training programs by both 
employers (20 mentions) and students (19 mentions). Figure 2 
depicts a visualization of the perception of demand from both 
the student and employer perspectives. Participants identified 
more strengths and opportunities (“positive perceptions”) related 
to student demand and more weaknesses and threats (“negative 
perceptions”) related to employer demand for One Health 
graduates. 

An additional emergent code was related to flexibility (i.e., the 
ability for a training program to be modifiable or a student’s ability 
to adapt) (17 mentions). Most mentions were related to strengths 
(8) or opportunities (3); however, some participants reflected on 
the potential downsides of too much flexibility [“Wide range of 
expertise based on electives students choose to take. . .What skills do 
all graduates need?” (Graduate)] or not having enough free credit 
hours for students to customize their training with electives. 

4 Discussion 

It was evident from our SWOT analysis that OH educational 
oerings and program types target dierent needs and audiences, 
and they also have dierent strengths and weaknesses. From 
this perspective, there is a strong justification for academic 
institutions to oer multiple OH training program types (for 
example, a graduate and certificate program) that may target 
dierent audiences and/or primary disciplines. Organizations 
that oer non-degree OH training through seminars and 
workshops (such as federal agencies – e.g., CDC) can be valuable 
partners with academic institutions as they oer collaborative 
opportunities, including high-impact field experiences for students 
and professionals at dierent levels (22). Leveraging these 
partnerships to create communities of practice could oset 
some of the perceived weaknesses and threats of traditional 
training programs, such as lack of dedicated OH faculty and 
producing “marketable” graduates (23). Additionally, in the 
context of emergency preparedness and response, establishing 
relationships between academia and external organizations during 
“peacetime” can also translate to more eective collaboration 
when health emergencies or other crises occur (24). Networking, 
collaboration, and cross-sector and cross-disciplinary work are 
essential components of a successful OH training program and the 
programs themselves can be useful in building these networks, such 
as targeting working professionals through conferences, seminars, 
and other outreach initiatives (25). 

One Health continues to be desirable among students at 
all levels; however, NAOHUN meeting participants perceived a 
mismatch between student and employer demand. This mismatch 
could be due to unclear career paths for OH graduates and 
emphasized by employers’ lack of understanding of the concrete, 
methods-based skills a OH education provides (26). Further, 
during the SWOT workshop debrief, a participant representing 
the employer perspective suggested that organizations may not 
explicitly use “One Health” in position descriptions although the 

FIGURE 1 

Coding matrix illustrating the distribution of NAOHUN workshop responses across the Four Cs of One Health implementation (capacity building, 
coordination, collaboration, communication), distributed by educational program type and SWOT category. Program types include undergraduate 
(U), graduate (G), professional (P), micro-credential/certificate (MC), non-degree program (ND). Each cell represents the percentage of responses 
coded under each “C” relative to the total responses for that program type and within a specific SWOT category. The matrix employs a red-to-green 
gradient, where green highlights the highest percentages within each SWOT category and red the lowest, facilitating comparison across program 
types within each SWOT domain. 
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FIGURE 2 

Perceptions of demand for One Health training programs from the student and employer perspective. The following visual assets are reprinted with 
permission from Adobe Stock (stock.adobe.com), licensed under Standard License: #1686413693, #1825793533, #926254801, #585051517. 

desired skills and experience would be described in postings and 
well-aligned with those of a OH training program graduate. 

From a program administration and coordination perspective, 
OH training programs can present challenges, particularly when 
operating under traditional university structures and hierarchies 
that lack incentives for cross-institutional collaboration and cross-
posting of courses (23). Issues such as tuition revenue sharing, 
class and faculty scheduling, and administrative support are 
clear hurdles. Antiquated organizational structures can deepen 
and enforce silos by separating priorities and disincentivizing 
interdisciplinary work (18, 27). Students may experience diÿculties 
in course registration and scheduling, and faculty with collaborative 
research and teaching may not be fully recognized by their home 
departments for career advancement and promotion purposes (23, 
28). When a program is highly collaborative, cost and revenue 
sharing become more complex; however, the diverse nature of OH 
can translate to more innovative funding mechanisms that may be 
underexplored, such as foundations, private donors, or industry 
partnerships (29). 

It was evident from the discussions that there is still debate 
about whether OH is a discipline and an approach or more 
squarely the latter. Furthermore, without a formal accrediting body, 
it is diÿcult to ensure consistent delivery of OH competencies 
across training programs – or if that is even desirable given the 
need to refrain from creating another siloed discipline (30). Many 
academic programs are already well-suited to include an OH 
approach; for example, professional programs (e.g., MD, DVM) 
teach an integrated problem-solving and reasoning approach, 

core elements of OH (31). However, one participant elucidated 
a potential threat, specific to professional training programs, 
which is the pressure from accrediting entities to train students 
to be “practice-ready” which can limit the scope of education 
and hamper one’s exploration of complementary fields and 
approaches. Interprofessional education, which is already taught 
in many human medical professions, is a promising framework to 
complement OH competencies and drive increased collaboration 
across medical and veterinary fields, in particular (23, 32). One 
participant oered the suggestion to increase interprofessional 
programs to put OH philosophies into practice. 

Health-related fields are some of the most rapidly evolving, due 
to technology advancements, socioeconomic shifts, environmental 
factors, and other global changes. Preparing a future-ready health 
workforce will require continuous evaluation of core skills and 
adaptation of education and training programs to reduce the skills 
gap (33). Establishing a well-described competency framework for 
the North American context seems to be an important and well-
positioned opportunity for NAOHUN, as is providing guidance 
on flexibly incorporating these competencies into new and existing 
programs and assessing their impact on the OH workforce. Based 
on the current strengths, weaknesses, opportunities, and threats 
related to OH education and training initiatives in North America, 
we provide the following recommendations for their design and 
implementation which address each of the Four Cs (Box 1): 

While previous research on OH education has identified gaps 
and recommendations for core competencies (4), this SWOT 
analysis uncovered additional themes related to employer demand 
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Box 1 Summary of recommendations for designing and implementing One Health training programs. 

• Ensure consensus among stakeholders and across various training programs on the core competencies required for One Health professionals; 
competencies should be reviewed and revised regularly to reflect current and emerging trends and regional priorities (Capacity Building, 
Collaboration) 

• Assess employer needs to align One Health education with job market skills and demands; increase engagement with employers to ensure 
alignment and employability of graduates (“training-to-career pipeline”) (Capacity Building, Collaboration) 

• Integrate authentic student assessments into learning activities to have students produce tangible and realistic outputs that utilize technical and 
functional competencies, such as policy briefs, tools, and guidelines (Capacity Building) 

• Bring together internal and external stakeholders (private and public sector) to identify innovative solutions for coordination challenges, such as 
lack of funding and faculty/instructor shortages (Collaboration, Coordination) 

• Evaluate administrative systems and structures to ensure cross-listing of courses and collaborative, inter-disciplinary research and teaching are 
incentivized (Coordination, Communication, Collaboration) 

• Provide students with experiential learning opportunities, fieldwork and capstone projects to increase engagement with partner organizations and 
demonstrate real-world application (Capacity Building, Collaboration) 

• Consider co-production and sharing of educational resources (e.g., case studies) across programs and institutions to enhance collaboration, 
relevance, and uptake (Collaboration, Capacity Building) 

and career outlook, marketing, and institutional policies and 
administration that can guide the evolution of OH educational 
programming to ensure their sustainability and relevancy in the 
future. Ensuring the alignment, relevance, and sustainability of OH 
education programs will be increasingly important, especially as 
the number of available programs continue to grow. By conducting 
the analysis in this setting with broad stakeholder participation, we 
can more eectively leverage strengths and mitigate risks across 
the continuum of OH education delivery, helping to ensure the 
sustainability and relevancy of these programs in the future. 

Data availability statement 

The original contributions presented in this study are included 
in this article/Supplementary material, further inquiries can be 
directed to the corresponding author. 

Ethics statement 

Per The Ohio State University Oÿce of Responsible Research 
Practices, the analysis of this data did not meet the federal definition 
of human subjects’ research. Further, all inputs collected during 
the workshop were anonymous and no individual identifiers were 
received. Workshop participation and data input were voluntary. 

Author contributions 

AB: Formal analysis, Writing – review & editing, Funding 
acquisition, Writing – original draft, Project administration, 
Visualization, Supervision, Methodology, Conceptualization, 
Software, Validation, Investigation, Data curation. JF: 
Visualization, Formal analysis, Writing – review & editing, 
Methodology, Software, Writing – original draft. AM: Formal 
analysis, Writing – review & editing, Writing – original 
draft, Methodology, Visualization. KC: Methodology, Data 
curation, Conceptualization, Writing – review & editing. CW: 
Writing – review & editing, Methodology, Conceptualization, 

Data curation. ST: Conceptualization, Writing – review & 
editing. TG: Conceptualization, Funding acquisition, Writing – 
review & editing. 

Funding 

The author(s) declare that no financial support was received for 
the research and/or publication of this article. 

Acknowledgments 

We would like to sincerely thank the participants of the 
inaugural North American One Health University Network 
meeting held August 7-8, 2024 at Colorado State University 
for their thoughtful reflections, discussions, and inputs. We also 
acknowledge the support of the hardworking teams at Colorado 
State University’s One Health Institute (Jessica Hunter, Claire 
Tucker) and North Carolina State University’s Global One Health 
Academy for hosting and supporting the meeting, without which 
this level of collaboration would not be possible. Finally, our 
deepest gratitude goes to the NAOHUN Steering Committee 
for their visionary leadership that brought this event, and 
network, to life. 

Conflict of interest 

The authors declare that the research was conducted in the 
absence of any commercial or financial relationships that could be 
construed as a potential conflict of interest. 

Generative AI statement 

The author(s) declare that no Generative AI was used in the 
creation of this manuscript. 

Any alternative text (alt text) provided alongside figures in 
this article has been generated by Frontiers with the support of 
artificial intelligence and reasonable eorts have been made to 

Frontiers in Medicine 07 frontiersin.org 

https://doi.org/10.3389/fmed.2025.1686116
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1686116 December 9, 2025 Time: 13:43 # 8

Berrian et al. 10.3389/fmed.2025.1686116 

ensure accuracy, including review by the authors wherever possible. 
If you identify any issues, please contact us. 

Publisher’s note 

All claims expressed in this article are solely those of the 
authors and do not necessarily represent those of their aÿliated 
organizations, or those of the publisher, the editors and the 
reviewers. Any product that may be evaluated in this article, or 
claim that may be made by its manufacturer, is not guaranteed or 
endorsed by the publisher. 

Supplementary material 

The Supplementary Material for this article can be found 
online at: https://www.frontiersin.org/articles/10.3389/fmed.2025. 
1686116/full#supplementary-material 

SUPPLEMENTARY FIGURE 1 

Themes coded during qualitative analysis with descriptions of each main 
code and child code(s) as well as counts of each code and sample 
responses. Strengths, green; weaknesses, red; opportunities, blue; threats, 
purple. U, undergraduate; G, graduate; P, professional; MC, 
micro-credential/certificate; ND, non-degree/workshop/seminar. Counts 
are also separated into total count for the code, “addends” or counts of 
the child codes. 

References 

1. One Health High-Level Expert Panel [OHHLEP], Adisasmito WB, Almuhairi 
S, Behravesh CB, Bilivogui P, Bukachi SA, et al. One health: a new definition for a 
sustainable and healthy future. PLoS Pathog. (2022) 18:e1010537. doi: 10.1371/journal. 
ppat.1010537 

2. Brown HL, Pursley IG, Horton DL, La Ragione RM. One health: a structured 
review and commentary on trends and themes. One Health Outlook. (2024) 6:17. 
doi: 10.1186/s42522-024-00111-x 

3. Qiang N, Gu SY, Wang XY, Zhang XX, Xia S, Zheng JX, et al. A One Health 
information database based on standard bibliometric analysis. Sci One Health. (2023) 
1:100012. doi: 10.1016/j.soh.2023.100012 

4. Togami E, Hansen GR, Poste GH, Rizzo DM, Wilson ME, Mazet JAK. Core 
Competencies in One Health Education: What Are We Missing?. Washington, DC: 
National Academy of Medicine (2018). doi: 10.31478/201806a 

5. Franco-Martínez L, Martínez-Subiela S, Cerón JJ, Bernal LJ, Tecles F, 
Tvarijonaviciute A. Teaching the basics of the One Health concept to undergraduate 
veterinary students. Res Vet Sci. (2020) 133:219–25. doi: 10.1016/j.rvsc.2020.09.022 

6. Larsen, RJ. Shared Curricula and Competencies in One Health and Health 
Professions Education. Med.Sci.Educ. 31:249–52 (2021). doi: 10.1007/s40670-020-
01140-7 

7. Rockefeller Foundation,. Bellagio Competency Framework. Bellagio: Bellagio 
Center (2011). 

8. Frankson R, Hueston W, Christian K, Olson D, Lee M, Valeri L, et al. One health 
core competency domains. Front Public Health. (2016) 4:192. doi: 10.3389/fpubh.2016. 
00192 

9. Laing G, Duy E, Anderson N, Antoine-Moussiaux N, Aragrande M, Luiz Beber 
C, et al. Advancing One Health: Updated Core Competencies. Wallingford: CABI One 
Health (2023). doi: 10.1079/cabionehealth.2023.0002 

10. Centers for Disease Control and Prevention [CDC]. Zoonoses & One Health 
Updates (ZOHU) Call Webinar Series. Atlanta, GA: Centers for Disease Control and 
Prevention (2025). 

11. Berrian AM, Wilkes M, Gilardi K, Smith W, Conrad PA, Crook PZ, 
et al. Developing a Global One Health Workforce: the “Rx One Health Summer 
Institute”. Approach Ecohealth. (2024) 17:222–32. doi: 10.1007/s10393-020-01 
481-0 

12. National Academies of Sciences, Engineering, and Medicine. Systematizing the 
one health approach in preparedness and response eorts for infectious disease outbreaks. 
In: Proceedings of a Workshop. Washington, DC: The National Academies Press. 
(2022). doi: 10.17226/26301 

13. Kejriwal S, Kon ZA, Annick ET, Kida CC, Kepler JK, Carino JR, et al. One 
health in medical education: a proposed framework. Hawaii J Health Soc Welf. (2024) 
83:234–8. doi: 10.62547/JVNJ1761 

14. Food and Agriculture Organization of the United Nations, United Nations 
Environment Programme, World Organisation for Animal Health, World Health 
Organization. One Health Joint Plan of Action (2022–2026): Working together for the 
health of humans, animals, plants and the environment (ISBN 978-92-4-005913-9). 
Geneva: World Health Organization (2022). 

15. Centers for Disease Control and Prevention [CDC]. National One Health 
Framework to Address Zoonotic Diseases and Advance Public Health Preparedness in the 
United States, 2025–2029 (NOHF-Zoonoses). Atlanta, GA: Centers for Disease Control 
and Prevention (2025). 

16. Adeyemi OA, Sujon H, Agbabiaka TO. A compendium of one health 
terminologies. Ecohealth. (2025) 22:642–51. doi: 10.1007/s10393-025-01738-6 

17. Adeyemi OA, Agbabiaka TO, Sujon H. Global One Health post-graduate 
programmes: a review. One Health Outlook. (2024) 6:7. doi: 10.1186/s42522-024-
00097-6 

18. McMullen CKM, Clow KM, Aenishaenslin C, Lackeyram D, Parmley E. Barriers 
to Implementing One Health Training Programs: Experiences of University Faculty 
and Sta. Wallingford: CABI One Health (2025). doi: 10.1079/cabionehealth.2025. 
0022 

19. One Health High-Level Expert Panel [OHHLEP]. Operational definition of One 
Health: A consensus-based approach for use in the context of the Quadripartite’s One 
Health Joint Plan of Action. One Health Outlook. (2023) 5:7. doi: 10.1186/s42522-023-
00085-2 

20. Short N, Kock R, Malavige G, Morand S. Implementation pathways for 
operationalising One Health: a scoping review. One Health. (2024) 18:100703. doi: 
10.1016/j.onehlt.2024.100703 

21. World Health Organization [WHO]. One Health. Geneva: World Health 
Organization (2025). 

22. Barton Behravesh C, Dutcher T, Sleeman JM, Rooney J, Hopkins C, Goryoka G, 
et al. One health best practice case study: advancing National One Health Coordination 
in the United States through the One Health Zoonotic Disease Prioritization Process. 
One Health Cases. (2024) 2024:7. doi: 10.1079/onehealthcases.2024.0025 

23. Roopnarine R, Regan JA. Faculty perceptions: a qualitative study of the perceived 
need, opportunities, and challenges of developing “One Health-One Medicine” in the 
medical, veterinary, and public health curricula. J Contin Educ Health Prof. (2021) 
41:16–23. doi: 10.1097/CEH.0000000000000332 

24. Dunlop AL, Logue KM, Vaidyanathan L, Isakov AP. Facilitators and barriers for 
eective academic-community collaboration for disaster preparedness and response. J 
Public Health Manag Pract. (2016) 22:E20–8. doi: 10.1097/PHH.0b013e3182205087 

25. Errecaborde KM, Macy KW, Pekol A, Perez S, O’Brien MK, Allen I, et al. Factors 
that enable eective One Health collaborations - A scoping review of the literature. 
PLoS One. (2019) 14:e0224660. doi: 10.1371/journal.pone.0224660 

26. Togami E, Behravesh CB, Dutcher TV, Hansen GR, King LJ, Pelican KM, et al. 
Characterizing the One Health workforce to promote interdisciplinary, multisectoral 
approaches in global health problem-solving. PLoS One. (2023) 18:e0285705. doi: 
10.1371/journal.pone.0285705 

27. Meleis AI. Interprofessional education: a summary of reports and barriers 
to recommendations. J Nurs Scholarsh. (2016) 48:106–12. doi: 10.1111/jnu. 
12184 

28. Vicente CR, Jacobs F, de Carvalho DS, Chhaganlal K, de Carvalho RB, Raboni 
SM, et al. Creating a platform to enable collaborative learning in One Health: 
the Joint Initiative for Teaching and Learning on Global Health Challenges and 
One Health experience. One Health. (2021) 12:100245. doi: 10.1016/j.onehlt.2021.1 
00245 

29. Stroud C, Kaplan B, Logan JE, Gray GC. One Health training, research, and 
outreach in North America. Infect Ecol Epidemiol. (2016) 6:33680. doi: 10.3402/iee. 
v6.33680 

30. Antoniolli A, Flamand C. Integrating one health: beyond buzzwords 
and silos. One Health. (2025) 21:101174. doi: 10.1016/j.onehlt.2025.10 
1174 

Frontiers in Medicine 08 frontiersin.org 

https://doi.org/10.3389/fmed.2025.1686116
https://www.frontiersin.org/articles/10.3389/fmed.2025.1686116/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fmed.2025.1686116/full#supplementary-material
https://doi.org/10.1371/journal.ppat.1010537
https://doi.org/10.1371/journal.ppat.1010537
https://doi.org/10.1186/s42522-024-00111-x
https://doi.org/10.1016/j.soh.2023.100012
https://doi.org/10.31478/201806a
https://doi.org/10.1016/j.rvsc.2020.09.022
https://doi.org/10.1007/s40670-020-01140-7
https://doi.org/10.1007/s40670-020-01140-7
https://doi.org/10.3389/fpubh.2016.00192
https://doi.org/10.3389/fpubh.2016.00192
https://doi.org/10.1079/cabionehealth.2023.0002
https://doi.org/10.1007/s10393-020-01481-0
https://doi.org/10.1007/s10393-020-01481-0
https://doi.org/10.17226/26301
https://doi.org/10.62547/JVNJ1761
https://doi.org/10.1007/s10393-025-01738-6
https://doi.org/10.1186/s42522-024-00097-6
https://doi.org/10.1186/s42522-024-00097-6
https://doi.org/10.1079/cabionehealth.2025.0022
https://doi.org/10.1079/cabionehealth.2025.0022
https://doi.org/10.1186/s42522-023-00085-2
https://doi.org/10.1186/s42522-023-00085-2
https://doi.org/10.1016/j.onehlt.2024.100703
https://doi.org/10.1016/j.onehlt.2024.100703
https://doi.org/10.1079/onehealthcases.2024.0025
https://doi.org/10.1097/CEH.0000000000000332
https://doi.org/10.1097/PHH.0b013e3182205087
https://doi.org/10.1371/journal.pone.0224660
https://doi.org/10.1371/journal.pone.0285705
https://doi.org/10.1371/journal.pone.0285705
https://doi.org/10.1111/jnu.12184
https://doi.org/10.1111/jnu.12184
https://doi.org/10.1016/j.onehlt.2021.100245
https://doi.org/10.1016/j.onehlt.2021.100245
https://doi.org/10.3402/iee.v6.33680
https://doi.org/10.3402/iee.v6.33680
https://doi.org/10.1016/j.onehlt.2025.101174
https://doi.org/10.1016/j.onehlt.2025.101174
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/


fmed-12-1686116 December 9, 2025 Time: 13:43 # 9

Berrian et al. 10.3389/fmed.2025.1686116 

31. Wilkes MS, Conrad PA, Winer JN. One Health-one education: medical and 
veterinary inter-professional training. J Vet Med Educ. (2019) 46:14–20. doi: 10.3138/ 
jvme.1116-171r 

32. Tucker C, Keyel J, Blue A, Chun R, Estrada A, Khalili H, 
et al. The intersection of Interprofessional Education and One 

Health: a qualitative study in human and veterinary medical 
institutions. One Health. (2024) 19:100767. doi: 10.1016/j.onehlt.2024.1 
00767 

33. World Economic Forum. Future of Jobs Report. Geneva: World Economic 
Forum (2025). 

Frontiers in Medicine 09 frontiersin.org 

https://doi.org/10.3389/fmed.2025.1686116
https://doi.org/10.3138/jvme.1116-171r
https://doi.org/10.3138/jvme.1116-171r
https://doi.org/10.1016/j.onehlt.2024.100767
https://doi.org/10.1016/j.onehlt.2024.100767
https://www.frontiersin.org/journals/medicine
https://www.frontiersin.org/

	How does one health fit into current academic frameworks? Insights from a SWOT analysis by the North America One Health University Network
	1 Introduction
	2 Methods
	2.1 Participants
	2.2 Data collection
	2.3 Data analysis

	3 Results
	3.1 Pre-workshop survey
	3.2 SWOT analysis

	4 Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Acknowledgments
	Conflict of interest
	Generative AI statement
	Publisher's note
	Supplementary material
	References




