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Introduction 

lobal communities and ecosystems face significant challenges that 

re complex and multidimensional. The complexities of these chal- 

enges encompass all living organisms, with significant negative ef- 

ects from human-related activities, including from poor policy de- 

isions and policies addressing “wicked problems” with their at- 

endant messy solutions. The One Health concept brings together 

uman, wildlife, and ecosystem interrelationships, with considera- 

ion of the factors and spatial and temporal scales that affect each. 

s with all dynamic concepts and models, the view of One Health 

as changed in the past few decades. Originally focused on disease 

pillover events from wildlife to humans, the One Health concept 

as broadened to consider a vast array of influencing factors that 

mpinge on human communities, wildlife, and ecosystems. Policy- 

akers have also become engaged in the One Health discussion, 

oth acknowledging the interrelationship of humans and the envi- 

onment as well as adding to the complexities of the concept. As a 

road conceptual framework, One Health can provide the structure 

or developing and implementing solutions in a constructive stepwise 

anner. 

This special issue engages a range of perspectives on the One Health 

oncept, from its original focus on one-way transmission of pathogens 

wildlife to humans), to our current understanding of the multiple- 

irectional flows of diseases, and expanding to more complex, mul- 

idimensional interpretations. The articles show how One Health has 

egun to include a range of environmental stressors, such as pollu- 

tants, resources, habitat, and additional anthropogenic factors impact- 

ing humans, wildlife, and their environment. As more is understood 

about the complex interactions and relationships that denote One 

Health, the One Health framework will better aid in addressing and 

resolving issues through guiding decision-making, policy, and man- 

agement, as well as research. Additional concepts have arisen that of- 

fer complementary lenses on how changes on our planet relate to the 

health of plants, animals, humans, and ecosystems, including the fol- 

lowing: . Ecosystem Health focuses on the ecological resilience and the in- 

teractions of the communities of organisms inhabiting a region. . Ecohealth has a holistic view, similar to One Health, that considers 

the influences of human and animal health as part of the overall 

conceptual model (Harrison et al. 2019 ). . Planetary Health is a holistic systems view of the world, recogniz- 

ing the interconnectedness of the health and well-being of all life 

on Earth, and the need to regenerate natural systems, rather than 

simply minimizing harm (Martens 2023 ). 

Although these concepts differ in scope and emphasis, they all share 

the same underlying goal: understanding and sustaining the delicate 

balance between human, animal, plant, and ecosystem health. To- 

gether, they highlight the deep interconnectedness of all life on Earth 

and the systems that support it. Each perspective underscores the pro- 

found influence humans have on these relationships—and our re- 

sponsibility to protect and restore the health of the only planet on 

which we live. 
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One Health has become a topic for national and international pro- 

rams that address a variety of issues affecting human communities, 

cological resilience, environmental crises, as well as disease con- 

erns. This BioScience One Health Special Collection was motivated to 

eflect the growing collection of published works and maturation of 

his concept. The topics covered are extremely broad, ranging across 

ubjects, such as disease transmission, wildlife and human health, an- 

hropogenic effects on One Health of human–wildlife–ecosystems, in- 

roducing our students to the concepts and importance of One Health, 

ne Environmental Health, societal drivers and One Health, includ- 

ng equitable access to One Health solutions, and many other as- 

ects of One Health. As such, this special issue is intended to encom- 

ass multiple aspects and perspectives on the very broad topic of 

ne Heath. 

Our goals for the Special Collection also include engaging the 

iomedical world in understanding the value of viewing human 

ealth through a lens of environmental health—and perhaps even 

ore in the adverse consequences of not doing so. We challenge our 

raditional readership to consider the direct connection between our 

ork and the health of our families, neighbors, and communities 

hroughout our research and teaching activities. We hope that this 

ne Health Special Collection will encourage other such submissions 

o BioScience . 

We requested that authors for each accepted manuscript provide a 

hort essay that highlights the big challenges/questions in One Health 

ith an accompanying rationale. We grouped challenges/questions 

nder the categories: Disease, Agriculture, Nature-Based Solutions, In- 

igenous and Community Issues, Education, One Health Conceptual 

ramework, and Policy—each relating to articles in the Special Col- 

ection issue. We include an introductory summary for each of the 

ategories, written by members of the Editorial Board. This commen- 

ary and the following discussion of future challenges and questions 

id not undergo peer review beyond input from the BioScience Edito- 

ial Board. 

Disease 

n initial driver for the concept of One Health originated from the 

oncern of transfer of pathogens from wildlife to humans. As more 

nformation was amassed and with increased understanding of dis- 

ase processes involving human–wildlife interactions, it became clear 

hat pathogens can pass in both directions as well as involve domestic 

pecies and other animals in close proximity to human communities 

pets, urban wildlife, etc.). This section encompasses a further exami- 

ation of the One Health Concept related to disease processes, risk for 

athogen transmission, application of One Health concepts to mitigat- 

ng risks, and transfer of pathogens. 

Where is the elusive primary ebolavirus reservoir and 

how do we find it? 

hallenge: What’s a reservoir? How a One Health approach is 

ritical to identifying zoonotic reservoir species and the multi- 

aceted mechanisms of viral spillover (Sundaram et al. 2025 ). 

Identifying wildlife reservoirs of zoonotic pathogens and predicting 

hen and where they might trigger disease spillover is a grand chal- 

enge in global health. Meeting this challenge demands the integration 

f scientific insight across scales: including the molecular and cellu- 

ar mechanisms of host–pathogen interactions, the physiological and 

nutritional ecology of wildlife populations, and the shifting availabil-

ity of key resources across landscapes and regions. Tackling this com-

plexity embraces the “One Health” ethos of communication across dis-

ciplines of comparative immunology, veterinary pathology, and dis-

ease ecology. Insights from different fields can provide valuable in-

formation on when and where to look for reservoirs, narrowing the

scope of what might otherwise be a laborious or even logistically in-

tractable task. For example, using an interdisciplinary approach, Sun-

daram and colleagues ( 2025 ) synergize insights into the cellular and

molecular pathogenesis of infectious disease, host immunology, viral

dynamics, fruit phenology, and bat reproductive ecology to predict

where and when viral pulses occur. In addition, true predictive power

at the wildlife spillover–human interface requires going further: ex-

tending this framework to include the structural drivers of spillover,

drawing in social scientists who illuminate the political, cultural, and

economic forces shaping human–wildlife–environment interactions.

Sundaram and colleagues (2025) recommend making it a high prior-

ity to develop programs that foster collaboration among specialists in

disciplines that typically see little cross communication, such as eco-

nomics, epidemiology, cell biology, computational biology, and ecol-

ogy. 

Harnessing natural history collections for 
collaborative pandemic preparedness 

Challenge: How can natural history collections and One Health

scientists work synergistically on pandemic preparedness (Paul

et al. 2025 )? 

The recent SARS-CoV-2 pandemic provided a wake-up call for the

world, including museum scientists, which has led to considerable

discussion among members of the natural history collections com-

munity on ways to leverage biorepositories for pandemic prepared-

ness. Natural history collections provide a spatiotemporal record of

Earth’s biodiversity and are critical infrastructure for biological re-

search. However, few actionable items have resulted, primarily due

to stakeholder groups existing in separate spheres of biology (e.g., or-

ganismal biology, veterinary medicine, public health, virology, etc.),

limiting the integration of natural history collections into One Health

approaches. 

Paul and colleagues (2025) suggest a more synergistic approach to

pandemic preparedness. Although synergy in science often develops

naturally, a more deliberate approach to networking public health sci-

entists and natural history collections with One Health initiatives is

needed. Communities of practice, such as the Museums and Emerg-

ing Pathogens in the Americas (MEPA), are working to break down

these barriers and to create a network of scientists dedicated to docu-

menting and understanding of zoonotic pathogens. 

Recent federal funding cuts to biomedical research in the United

States increase the risk of infectious diseases becoming more prob-

lematic in the coming years. In addition, changes in funding priori-

ties at the National Science Foundation and the Institute of Museums

and Library Science severely limit the ability of natural history col-

lections and other groups to respond to the needs of pandemic pre-

vention and preparedness. Now is not the time to divest from our

critical scientific infrastructure. Instead, especially given recent mem-

ory of the SARS-CoV-2 pandemic, governments should be expanding

their investment in biorepositories and One Health stakeholder net-

works of both humans and data to prevent future pandemics from

occurring. 
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Impacts of plant invasions on tick-borne disease risk 

hallenge: How can we efficiently predict the effects of inva- 

ive plant species on tick-borne disease transmission (Flory et 

l. 2025 )? 

Expanding distributions of non-native invasive plants threaten bio- 

iversity and ecosystem functions but could secondarily impact hu- 

an health through changes in tick-borne disease transmission. Plant 

nvaders can affect tick survival through alteration of localized con- 

itions, and influence tick hosts by offering either better or worse 

helter or foraging opportunities. Consequently, the density and ac- 

ivity of ticks in invaded areas may be enhanced or suppressed, shift- 

ng the risk of pathogen transmission to humans. The urgent chal- 

enge given the ongoing introductions of novel invasive species, is 

ow to efficiently predict the effects of plant invaders on ticks and 

osts. 

Flory and colleagues (2025) propose an integrative One Health 

ramework to help determine invasive plant impacts on tick-borne 

athogen transmission risk, with the general hypothesis that specific 

unctional traits of plant invaders may consistently affect microcli- 

ate and host habitat, which, in turn, alter tick survival and en- 

ounters with wildlife hosts. They propose that these interconnected 

rivers may be mediated by contextual factors including changing cli- 

ate, landscape cover, and disturbance history. To enhance assess- 

ents of tick-borne pathogen transmission risk driven by new in- 

aders, Flory and colleagues (2025) recommend that future research 

ocus on links between plant functional traits, microclimate, host habi- 

at use, tick abundance, and pathogen prevalence. Then, given suffi- 

ient geospatial data for human cases, tick surveillance records, veg- 

tation surveys, and remotely sensed landcover change, including 

or known plant invasions, landscape scale disease risk assessments 

ould be feasible. Ultimately, plant invader traits could offer a gen- 

ralizable approach to evaluate and prioritize management of novel 

nvaders, which could then be targeted for rapid removal to reduce 

isease risk for humans. 

Broadening disease surveillance to include wild 

dolphins and killer whales: novel components of One 
Health 

hallenge: Cetacean Pathogen Surveillance (Ashe et al. 2025 ). 

Pathogen surveillance in free-ranging Pacific white-sided dolphins 

resents significant challenges beyond the logistics of collecting ex- 

aled breath from a fast-swimming, acrobatic, and gregarious species. 

ecuring adequate financial resources to advance our knowledge and 

ssess the risk of emerging diseases remains problematic in many 

ommon wildlife species. As a crisis discipline, conservation fund- 

ng priorities often focus on small, endangered populations at im- 

inent risk of extinction. This is problematic from a One Health 

erspective, because it can be challenging to find funding to study 

bundant species, which can be more significant contributors to dis- 

ase transmission throughout ecosystems than rare species (Gaston 

010 , Borremans et al. 2019 , Ashe et al. 2021 ). Pathogen surveil- 

ance in wild oceanic dolphins remains an emerging field charac- 

erized predominantly by opportunistic, reactive, or purely descrip- 

ive studies. Such approaches severely limit our ability to establish 

ausal relationships regarding disease drivers, particularly in rare 

pecies where insufficient sample sizes compromise statistical power 

Nelson et al. 2024 ). A One Health framework can help justify and 

increase funding for studying disease in common species. For ex- 

ample, nobody anticipated that massive mortality in insectivorous 

bats from a fungal disease would result in increased human infant 

mortality due to increased pesticide use, but it did (Frank, 2024 ). 

Recognizing the human, ecosystem, and wildlife co-benefits of in- 

cluding both common and rare species in pathogen surveillance 

increases value for funders and helps legislators find larger coali- 

tions to support funding in tighter economic climates. With adequate 

funding, the field of cetacean pathogen surveillance is well posi- 

tioned to move toward hypothesis-driven research frameworks. This 

transition could manifest through two complementary approaches: 

between-population comparative studies that compare microbial di- 

versity and antimicrobial resistance through external benchmarks 

(Sutherland et al. 2011), and strategic sampling along gradients of 

anthropogenic habitat degradation or urban density (Williams et 

al. 2021 ). Additionally, natural experiments offer valuable oppor- 

tunities for robust scientific inference. The recent decision to re- 

move open-net Atlantic salmon aquaculture facilities from the au- 

thors’ Broughton Archipelago study site presents an opportunity 

for sampling in a before-after-control-impact experimental design 

(Bass et al. 2024 ). 

The land-use land-cover change–emerging infectious 
disease nexus reconsidered 

Challenge: Structural One Health and the dynamic interconnec- 

tions of emerging diseases, conflict, and other global crises (Ko- 

ren and Chaves 2025 ). 

Conflict and disease often occur simultaneously. Yet, the expla- 

nations of each phenomenon often decontextualize common struc- 

tural causes, ignoring their interconnectivity. As such, the search for 

“One Health” principles is often done over a narrowly defined space 

unable to generate useful insight leading to improved health and 

well-being. 

Structural One Health (Wallace et al. 2015 ) offers room to incorpo- 

rate the relational nature of socioeconomic systems, including the po- 

litical economy, armed conflict, and development; and of natural phe- 

nomena, including disease emergence and environmental change. 

This coupling can yield new insights into the common causes and ex- 

tended risks posed by current converging crises and how to preemp- 

tively address them. 

Koren and Chaves ( 2025 ) illustrate the power of this approach. 

Drawing on newly available, high-resolution data on infectious dis- 

ease outbreaks—combined with information on conflict, forest cover 

variability, and a range of socio-economic and climate controls—the 

authors demonstrate how a Structural One Health framework can re- 

veal the complex interconnections among environmental, health, and 

conflict dynamics. Their findings challenge the conventional, over- 

simplified view that deforestation directly drives disease outbreaks, 

instead highlighting the critical role of conflict and socio-economic 

conditions in shaping these relationships. 

For policymakers, Structural One Health underscores the value 

of seeking common structural causes—and shared solutions—to to- 

day’s overlapping global crises. For researchers, it opens a path to- 

ward actionable insights by encouraging a broader framing of re- 

search questions, as illustrated by several other contributions in this 

volume. 
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Evolutionary epidemiology: understanding human 

non-communicable diseases through a niche 
construction approach 

hallenge: How to integrate an evolutionary perspective into epi- 

emiological studies that explore the interchanges in human and 

lanetary health (Belardinelli et al. 2025 )? 

Planetary and human health are closely interconnected. The on- 

oing global environmental crisis is already affecting human health 

nd well-being, shaping for our species an uncertain future marked 

y increasingly unsustainable environmental conditions, resource 

carcity, and rising social inequalities. To better understand and ad- 

ress these interconnected social, environmental, and health chal- 

enges, future health research should adopt an evolutionary perspec- 

ive. This approach can shed light on the underlying causes and the 

otential long-term consequences of human well-being’s dependence 

n the simultaneous occurrence of multiple, interconnected, and in- 

eracting crises that are occurring on our planet. 

Belardinelli and colleagues (2025) propose using Niche Construc- 

ion Theory (NCT) to investigate how humans, through the alteration 

f the natural world, are modifying their own ecological and develop- 

ental niches. These changes can potentially generate novel selective 

ressures that, although beneficial on some levels, may prove mal- 

daptive on others. 

To explain this apparent contradiction between immediate bene- 

ts and maladaptation risks, the authors propose analyzing the dif- 

erent spatiotemporal dimensions—microscopic, individual, popula- 

ional, and short-/long-term effects—where human-induced environ- 

ental changes, selective pressures, and health outcomes interact. 

We are currently witnessing the embodiment of the maladaptive in- 

ustrialized niche. Incorporating an evolutionary perspective into fu- 

ure health studies, and specifically within epidemiological research, 

ffers a more comprehensive framework for understanding humans’ 

ctive role in the environmental crisis and the ongoing fourth epi- 

emiological transition. After the age of pestilence and famine, the 

ge of receding pandemics and the current age of degenerative and 

uman-made diseases (according to Omran’s historical reconstruc- 

ion), we might now experience a fourth transition characterized by 

reater instability in the distribution of diseases and causes of death, 

ncluding new pandemics and diseases related to loss of biodiversity 

nd climate change. 

This lens can also clarify how the continued presence of planetary 

hreats may alter ecological inheritance and, possibly, selective pres- 

ures for future generations, potentially impacting human fitness and 

ocking us into an evolutionary trap. 

Navigating the complexities of “One Health”

hallenge: How can we harness the tools provided by the bur- 

eoning AI and big data revolutions to anticipate and predict the 

ourse of pandemics in a world challenged by global warming 

nd ecosystems drastically altered by industrialization and ur- 

anization (Saad-Roy and Getz 2025 )? 

Generative pre-trained transformers, typically in the guise of large 

anguage models, are revolutionizing our ability to synthesize exist- 

ng information sourced by globally configured earth monitoring sys- 

ems. In tandem, the recent COVID-19 pandemic has underlined the 

eed for intensive data collection systems on state of pathogens and 

he health of animals and humans in both wild and domesticated 

ecosystems. These have underscored the importance of developing

better big data analytics, highly networked AI communication support

systems, and sophisticated computational aids to implement policies

to manage and contain pandemic-level disease outbreaks. Given the

most recent advances, massive potential exists for numerical compu-

tation and big data to change the landscape of One Health, as well as

overall pandemic preparedness. 

Many important issues, however, remain unresolved. Addressing

these will be crucial to fully integrating advances in computational

methods into One Health. For example, in a Viewpoint in this Spe-

cial Issue, Saad-Roy and Getz ( 2025 ) outline the design for an inte-

grated system of disease monitoring, data analytics, and epidemic sim-

ulation that includes the immunological history (strain exposure and

vaccinations) and movement behavior of individuals, and a scenario

analysis computational toolbox. They suggest that advanced compu-

tational approaches, in conjunction with the passive monitoring of

animals (with a focus on behavior), could aid in detection of new

pathogens in wild and domesticated animal populations. More gener-

ally, advances in computational epidemiology are needed to position

One Health systems for the coming AI-dominated informational age.

This will require the implementation of cutting-edge computational

methods combined with automated intensive and extensive data col-

lection. 

One paleopathology and lessons from the past 

Challenge: Restoring and maintaining public trust in how

(biomedical) science can improve human and animal health

(Buikstra et al. 2025 ). 

Vaccines, for example, will not effectively counter diseases if they

are not utilized. We must create responsible and understandable mes-

sages, while also underscoring the complexities that determine dis-

ease susceptibilities, resilience in the face of climate change, and

the impacts of toxic environments. Although contemporary examples

abound, interrogating past cases drawn from historical and archae-

ological sources illustrate outcomes, both resilient and devastating.

These lessons from the past document the importance of human con-

nections and our dependence on other species and the environment.

We term this chronological extension of One Health, One Paleopathol-

ogy, and advocate for the direct applications of past knowledge to

contemporary biomedical problems it provides. We also illustrate ger-

mane examples from the past that can be used to open discussions of

health-related topics in relatively neutral settings. 

Buikstra and colleagues (2025) illustrate this One Paleopathology

interdisciplinary perspective through direct applications of lessons

from the past to issues in contemporary biomedical science. These in-

clude: (1) an archaeological case of equid pathology that informs an-

imal sports medicine; (2) studies of archival evidence in documented

collections of human remains that identify risk factors for the pro-

gression of chronic diseases, such as venereal syphilis; and (3) how

archaeological evidence of the impacts of environmental toxins, in-

cluding anthropogenic introductions, can provide baselines to evalu-

ate the effects of contemporary contaminations. 

It is also instructive to illustrate the way past peoples have faced

challenges to health and dietary sufficiency, ranging from pandemic

diseases such as plague, and environmental disturbance such as ENSO

(El Niño, La Niña) event and climate change. These frequently under-

score the robusticity of traditional knowledge, too often ignored today.
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Applying the resist–accept–direct framework to 

wildlife health management 

hallenge: A need for creative, wildlife-specific disease manage- 

ent approaches (Moss et al. 2025 ). 

Although they are natural parts of ecosystems, pathogens and par- 

sites may also be invasive to new regions and present risks to hu- 

ans, wildlife, or livestock. Agencies that manage wildlife populations 

ay also be tasked with intervening in wildlife disease outbreaks—

lthough their ability to control disease is often limited. The resist–

ccept–direct (RAD) framework (Moss et al. 2025 ) is one tool that helps 

gencies identify potential responses to wildlife disease outbreaks, 

articularly when halting disease spread is likely to be ineffective. The 

AD framework describes three potential approaches: resist the intro- 

uction or spread of disease, accept disease outbreaks and their im- 

acts, or direct disease impacts towards coexistence between wildlife 

nd their pathogens. By laying out the options, the framework can 

ive agencies a starting point for navigating decisions about how to 

ntervene—but challenges remain. Although the One Health move- 

ent emphasizes the deep connections and commonalities between 

uman, agricultural, and wildlife health, many of the frameworks, re- 

ources, and technologies for disease management from the public 

ealth and agricultural sectors simply do not translate to free-ranging 

ildlife. For example, existing diagnostic tools, vaccines, and pharma- 

eutical treatments are rarely applicable to wildlife, and research in- 

orming the control or impacts of wildlife disease usually lags far be- 

ind the pace of an outbreak. Thus, although the RAD framework can 

elp managers decide when to intervene, their choice of how to in- 

ervene is still often limited by available science and an inadequate 

oolkit. The dominance of the human medical framework can also 

ontribute to public misunderstanding and unrealistic expectations 

or wildlife disease control. The One Health movement can help ad- 

ress these challenges by acknowledging that, although wildlife dis- 

ase is a multi-sector issue, it requires unique tools, research, and ex- 

ectations that acknowledge the ecology, epidemiology, and manage- 

ent challenges of wildlife systems. 

Resolving the conflict between infectious disease and 

beneficial urban nature 

hallenge: Identifying when and where resource provisioning 

or wildlife amplifies or mitigates risk of pathogen transmis- 

ion is critical for safeguarding urban health and wellbeing and 

ould benefit greatly from a One Health approach (Robertson et 

l. 2026 ). 

Understanding the implications of supplemental feeding for infec- 

ious disease dynamics is a key challenge for public health in cities. 

s the number of animal species encroaching into urban areas in- 

reases due to urbanization (Robertson et al. 2026 ), so does the need 

o clarify the impact of resource provisioning for wildlife by private 

esidents (i.e., handfeeding, bird feeders) and by local councils. Sup- 

lemental feeding is a nuanced issue, capable of both sustaining and 

arming wildlife populations. Crucially, it can be a major driver of 

nterspecies disease spread (Robertson et al. 2026 ), with feeding sites 

ometimes becoming transmission hotspots. Within cities, the topic 

f supplemental feeding grows in complexity, as it is often under- 

aken by private residents in public parks or on their property. In 

ecent years, the need to understand the consequences of these ac- 

ivities for animal and human health has risen dramatically with the 

pread of H5N1 bird flu. In particular, the capacity of private sup- 

plemental feeding to facilitate the rapid spread of avian influenza 

in urban environments (for example, through handfeeding at urban 

lakes) requires further consideration. In other instances, planned re- 

source provisioning by local councils may serve to mitigate disease 

risk—for instance, the strategic placement of fruit trees to redirect 

urban bat populations away from residential areas. Clarifying when 

and where resource provisioning increases, decreases, or negligibly 

affects pathogen transmission dynamics is necessary to guide public 

health advice and manage urban disease risk. The positive associa- 

tions that many people have with feeding certain forms of wildlife, 

like birds, and the importance of nature in cities more broadly, further 

complicates these discussions. A One Health perspective is thus es- 

sential for answering this question, providing guidance on when and 

where resource provisioning is appropriate within the urban fabric, 

alongside instances of where it should be more actively discouraged. 

Agriculture 

Agriculture is the largest land-use globally ( https://ourworldindata. 

org/grapher/breakdown- habitable- land ) and one of the most essen- 

tial relationships that humans have with the nonhuman world. Soci- 

eties often move to increasingly intensive agricultural systems over 

time, with increasing simplification of processes, larger agricultural 

operations, and homogenization of practices from the genetics of do- 

mestic animals and plants through to landscape levels (Foley, 2005 ). 

This simplification is also often present in the goals of the agricul- 

tural systems—to maximize the production of provisioning ecosys- 

tem services with limited emphasis on other ecosystem services in- 

cluding human and nonhuman health. Yet, we can look to the past 

systems and to current advances to create agricultural systems that 

serve humans and nonhumans more holistically, and an impactful 

place to start is by increasing biodiversity (species and/or functional 

diversity) within agriculture-dominated landscapes. The contributing 

authors in this section focus on challenges related to identifying farm- 

ing approaches that both contribute to food security and the mainte- 

nance of biodiversity. There are many instances where sustainable 

agricultural practices can enhance biological diversity—for example, 

traditional production of hay meadows in Europe and pastoralism 

(Briske et al. 2026 ). Changes toward increasing the biodiversity in 

agriculture-dominated landscapes are more likely to be successful if 

diverse stakeholders—including the producers—are invited to engage 

as partners in the work. Achieving greater biodiversity with coinci- 

dent improved ecological resilience will enhance the One Health of 

the agriculture–human–ecosystem interface. 

Orchard systems offer low-hanging fruit for 
low-carbon, biodiversity-friendly farming 

Challenge: Can management of perennial cropping systems be 

amended as to reconstitute core ecosystem services profitably 

and fortify landscape-level spillover of functional biodiversity 

(Wyckhuys et al. 2025 )? 

Given their temporal stability and biological richness, orchards of- 

fer powerful levers to enhance landscape-level ecosystem service de- 

livery. However, pesticide-intensive management poses a major hur- 

dle. Replacing chemical inputs with biodiversity-based strategies such 

as biological control can help reverse biodiversity loss, resolve agro- 

chemical pollution, and promote food security. But how do we effec- 

tively scale up biological control? 
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Wyckhuys and colleagues (2025) outline how biological control can 

e taken to scale by reforming its underlying science, policies, regula- 

ions, and implementation modes. Biological control research should 

e anchored in a solid understanding of biodiversity and ecological 

rocesses, infused with next-generation tools and citizen science, and 

eared towards resilience rather than short-term yield gain. Pesticide- 

ntensive systems could be the “low-hanging fruit” to focus on initially. 

urther, by treating orchards as complex, dynamic, and self-regulating 

ocioecological systems, pest and sustainability issues can be tackled 

oncurrently. 

Long-term agroecological experiments and changes to academic re- 

ard systems are essential to overcome the limitations of short-term 

esearch and publishing pressures. Networked field trials, living labs, 

nd farmer-scientist collaboration could generate adaptive, context- 

pecific solution “bundles.” Transdisciplinary research can assess syn- 

rgies and trade-offs among biodiversity conservation, human health, 

nd societal wellbeing. A closer integration with social sciences can 

inpoint implementation bottlenecks and capture multidimensional 

enefits, ensuring that newly acquired insights support farm-level 

ecision-making and action. 

A funding boost can reconstitute core institutional capacity, ex- 

and infrastructure, and provide vital momentum to redesign or- 

hard systems toward sustainability. Enabling policies and adapted 

egulations can tie pesticide phasedown objectives to creative incen- 

ives, monetary transition support or insurance systems, and tailored 

echnical assistance. Such measures are to be embedded within a 

nified transnational framework promoting low- or zero-pesticide 

rop protection as a core element of low-carbon, climate-resilient and 

iodiversity-friendly farming landscapes. 

By reconfiguring biological control science, policy, and practice, or- 

hards can become landscape-level hubs of ecosystem service deliv- 

ry that uphold the interconnected health of humans, animals, and 

he environment. 

Can native vegetation in agroecosystems provide a 
net benefit for pollinators, despite pesticide use? 

hallenge: Is it possible for humanity to simultaneously produce 

nough food for 10 billion people and halt biodiversity loss (Toth 

t al. 2025 )? 

Agriculture occupies approximately 40% of Earth’s land cover and 

s a leading driver of terrestrial biodiversity loss. Beyond establish- 

ng large biological reserves, there is an urgent need and value to 

ntegrate semi-natural habitat within agricultural landscapes to re- 

erse this loss . When done strategically, semi-natural habitat not only 

ustains biodiversity, but provides ecological functions important to 

griculture, such as soil stabilization and pollination. Toth and col- 

eagues (2025) describe a well-researched example of tallgrass prairie 

econstructions within commercial-scale corn and soybean fields in 

he Midwestern United States. The practice, termed “prairie strips,”

ses patches of native, perennial grasses and forbs within cropland 

hat increase biodiversity, while also providing benefits to soil, bee- 

eeping, and native pollinator health. 

Prairie strips provide valuable lessons for the practice of regener- 

tive agriculture more globally. First, “all hands on-deck” are needed 

o reverse declines. Although government agencies and conservation 

rganizations are important, farmer-led conservation is essential. Sec- 

nd, practices must address farmers’ immediate concerns to moti- 

ate adoption. Farmers install prairie strips to stem soil erosion; the 

additional benefits of supporting pollinators and improving habitat

for biodiversity are perceived as bonuses. Third, practices must be

straightforward to implement, requiring relatively minimal changes

to current farming practices. Prairie strips do not require farmers to

change conventional practices such as tillage or the use of pesticides.

Fourth, practices must not harm the economic bottom line of already

struggling farmers, and will achieve widest adoption when supported

by local and federal governmental programs. For example, prairie

strips adoption is increasing because costs are offset through finan-

cial incentives from the US Conservation Reserve Program. 

Is it possible ? The Prairie Strips team experience working with farm-

ers suggests a hopeful outcome! Farmers should be treated as key ac-

tors and equal partners in halting the loss of biodiversity and securing

the critical ecosystem functions that nature provides. 

Nature-based approaches and solutions 

Nature-Based Approaches incorporate strategies that utilize existing

natural processes and ecosystem services to optimize the health of hu-

mans, domestic and wild animals, and ecosystem resilience. The con-

tributions in this section address a range of challenges that enhance

critical aspects of ecosystem services, biodiversity, factors that are crit-

ical for the health of living organisms and considers One Health as

an effective approach to conceptualize issues and to organize a struc-

tured framework for resolving issues. 

Toward sustainable irrigation practices safeguarding 

groundwater biodiversity and ecosystem services 

Challenge: At what spatial and ecological scales should local

ecosystem management be designed to safeguard its long-term

functioning and service provision (Fišer et al. 2025 )? 

Human well-being heavily relies on ecosystem services. As a re-

sult, conservation and management efforts often focus on preserv-

ing these services. However, such efforts typically treat ecosystems as

isolated units, which rarely reflects reality. Ecosystem boundaries are

often diffuse, and ecosystems themselves are functionally intercon-

nected. Sustainable management of any local ecosystem must there-

fore be framed within a broader spatial context that accounts for inter-

ecosystem dependencies. Fišer and colleagues highlight this complex-

ity using the example of irrigation and groundwater. Human activities

on the surface can cumulatively affect subsurface ecosystems, poten-

tially impairing groundwater ecosystems and the services they pro-

vide. This interdependence raises a critical question: at what spatial

and ecological scales should ecosystem management be designed to

safeguard long-term functionality and service provision? 

A promising approach may involve shifting from a human-centric,

resource-driven management model to one that prioritizes ecosys-

tem integrity and function. Achieving this transition demands inter-

disciplinary efforts in three key areas. First, we need a deeper un-

derstanding of community structure in many ecosystems, how com-

munities respond to human disturbance, and how this disturbance

affects ecosystem functioning. Second, we must evaluate the biolog-

ical, spatial, and temporal interconnections among ecosystems. In-

tegrating these insights can inform land-use planning and the es-

tablishment of ecologically meaningful buffer zones. The third—and

most challenging—step is implementing such a model. This requires

a paradigm shift: nature conservation should not be viewed as ancil-

lary to the One Health agenda. Rather, true success in One Health can
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nly be achieved as an outcome of comprehensive global efforts to 

onserve nature and protect planetary health. 

Biodiversity science and biosurveillance are fellow 

travelers 

hallenge: One Health needs biodiversity sciences (but is the in- 

erse true?) (Poisot et al. 2025 ). 

Biodiversity has re-invented itself as a field that can make informa- 

ion flow from research to measurable policy outcomes; this new state 

f the field has emerged in part through the work of the Convention 

n Biological Diversity (CBD), and notably the adoption and first steps 

owards the implementation of the Kunming-Montréal Global Biodi- 

ersity Framework. In the last year, the CBD has adopted a sweeping 

ction plan on biodiversity and health (in COP/DEC 16/L.10 ), which 

xplicitly seeks to further the vision of One Health. It is worth asking 

wo fundamental questions, that are liable to reshape the place of bio- 

iversity within the One Health approach in the future. First, should 

he Convention on Biological Diversity join the One Health quadripar- 

ite? This would undoubtedly lead to easier knowledge and expertise 

ransfer between the two domains, and speed up the mainstreaming 

f environmental expertise, which currently primarily resides outside 

f One Health circles. Second, what is the value added of One Health 

or biodiversity? The recent years have shown that the biodiversity 

onitoring community is firmly aware of the challenges of connec- 

ions to health, human or otherwise. Maybe the vision of One Health 

here environmental expertise is tightly integrated already exists; it 

imply is carried out by the Convention on Biological Diversity. More 

onstructively, the development of One Health, and the development 

f a vision of biodiversity as a health-adjacent field, must not be al- 

owed to proceed in silos. The conceptual and organizational integra- 

ion demands that all of these fields be given a common space to in- 

eract, exchange, and guide action. 

Navigating the urban landscape: further 
understanding coupled human–wildlife systems to 

enhance the One Health perspective 

hallenge: How can One Health frameworks integrate move- 

ent ecology to address the complexity of zoonotic disease trans- 

ission in human–wildlife coupled systems (Hussain et al. 2025 )? 

Urban ecosystems have become epicenters of zoonotic risk, shaped 

y the convergence of high-density human populations, fragmented 

ildlife habitats, and shifting movement dynamics of both people 

nd animals. Yet, prevailing One Health frameworks often underrep- 

esent the spatial and behavioral nuances that drive these risks. To 

ruly address zoonotic spillover in cities, research must evolve to in- 

egrate movement ecology into One Health frameworks, particularly 

ow space-use overlaps, human and animal behavior changes, and 

uman mobility shape disease transmission pathways. 

As detailed by Hussain and colleagues (2025) , when animals like 

hite-tailed deer, urban bats, and synanthropic primates navigate ur- 

an green spaces, they often overlap with human uses. These contact 

ones are dynamic, but not fully accounted for in current zoonotic 

isease modeling. Emerging technologies such as GPS telemetry, ac- 

elerometers, and mobile phone tracking offer the ability to under- 

tand human and animal movement patterns, revealing hotspots of 

nteraction and pathogen flow. Integrating this information into One 

ealth research allows for predictive surveillance systems and spa- 

ially targeted interventions. 

The authors recommend that urban planning prioritize the de- 

sign of ecological corridors, enforce wildlife-proof infrastructure, and 

integrate mobility data into public health forecasting. Surveillance 

systems should not only test targeted species but also align with 

real-time movement and behavioral data to monitor risk in urban 

and green-space interfaces. Furthermore, by embedding movement 

ecology into One Health strategies, we can transition from crisis re- 

sponse to anticipatory health governance. This shift reframes cities 

not only as human settlements, but as cohabitated, dynamic ecosys- 

tems where health policy considers the full spectrum of mobile 

life. 

True sustainability is sustanimalism 

Challenge: How can sustainability policy and research frame- 

works evolve to include multispecies justice as a core principle 

of planetary health (Martens et al. 2024 )? 

As planetary health gains prominence, its frameworks remain pre- 

dominantly anthropocentric, often sidelining the ethical and ecologi- 

cal relevance of nonhuman animals. Future research must interrogate 

and expand the boundaries of planetary health to include interspecies 

justice, not only as a moral imperative but also as a structural neces- 

sity for resilient ecosystems. 

Martens and colleagues (2024) propose sustanimalism —a model 

that integrates the well-being of all human- and nonhuman animals 

into sustainability thinking—as a foundation for this shift. Yet, this 

concept is largely absent from current health-environment policy dis- 

cussions. A key research question is: What would sustainability met- 

rics look like if they accounted for animal welfare and moral stand- 

ing, not just environmental impact and human outcomes? Further in- 

terdisciplinary studies are needed to develop indicators, legal frame- 

works, and ethical models that assess sustainability from a multi- 

species perspective. 

On the policy front, governments and global institutions should 

begin re-evaluating sustainability and food security strategies that 

rely on intensive animal agriculture. Policies that incentivize plant- 

based innovation, reduce reliance on livestock, and protect ani- 

mal habitats must be expanded—grounded not just in emissions re- 

ductions but also in the recognition of animals as co-inhabitants, 

not commodities. 

In short, future research should address the epistemic gap be- 

tween planetary health and animal ethics, whereas policy should be- 

gin treating the inclusion of animal well-being as fundamental to 

long-term health and environmental planning—not as an optional 

add-on. 

Predators and scavengers as sentinels for planetary 
health 

Challenge: How can planetary health frameworks be redesigned 

to integrate the ecological functions and societal values of preda- 

tors and scavengers while addressing the human–wildlife con- 

flicts that threaten their persistence (O’Bryan et al. 2025 )? 

Predators and scavengers occupy a unique dual role in planetary 

health: they provide substantial ecological, economic, and human 

health benefits, yet they are also among the species most likely to 

generate local conflict. Although communities often experience real 

or perceived costs from species such as bats, vultures, dingoes, and 

large carnivores, emerging evidence shows that these species can gen- 

erate benefits at regional and national scales—from disease regula- 
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ion and carcass removal to supporting food security and tourism 

conomies (O’Bryan et al. 2025 ). Overcoming this tension remains a 

entral challenge. At the same time, many predator and scavenger 

opulations are declining rapidly due to habitat loss, persecution, 

nd sociopolitical instability. Because numerous species live outside 

rotected areas and within regions experiencing significant socioe- 

onomic turmoil, their roles as biological sentinels, and their con- 

ributions to biodiversity and human well-being, risk being lost be- 

ore they can be integrated into global conservation and health policy. 

ime is running short to align their protection with international bio- 

iversity commitments. Finally, large knowledge gaps remain. Much 

f what we know about predator and scavenger ecosystem services 

omes from a narrow subset of species, whereas reptiles, amphib- 

ans, small mammals, and most marine predators are largely absent 

rom the ecosystem-services literature. Addressing this gap requires 

nvestment in interdisciplinary research grounded in One Health 

nd Planetary Health principles to quantify and map the contribu- 

ions of these overlooked taxa. Only then can their ecological func- 

ions be meaningfully incorporated into decision-making at multiple 

cales. 

One Health on islands: tractable ecosystems to 

explore the nexus between human, animal, 
terrestrial, and marine health 

hallenge: Overcoming the hurdle of cross-context comparabil- 

ty of One Health research and interventions (Fountain-Jones et 

l. 2025 ). 

A core challenge limiting One Health research is comparing com- 

lex linkages and intervention strategies across settings to draw gen- 

ralizable conclusions. This issue is not unique to One Health; ecol- 

gy, for example, has long grappled with capturing the complexity 

f interactions between organisms and their environments. One ma- 

or breakthrough in ecology and evolution was the recognition of is- 

ands as natural laboratories, which paved the way for the develop- 

ent of island biogeography theory (Macarthur and Wilson 1967 ). Be- 

ause each island serves as a discrete ecological unit, researchers can 

ore easily replicate studies across multiple islands and measure how 

ariations in factors—such as species composition, population den- 

ity, and environmental pressures—shape ecological outcomes (e.g., 

ukami et al. 2006 , Warren et al. 2015 ). This replicability has signifi- 

antly advanced our understanding of concepts like colonization, ex- 

inction, and community assembly (e.g., Losos and Ricklefs 2009 ), un- 

erscoring the power of comparative research in discrete, bounded 

ettings. 

Fountain-Jones and colleagues (2025) draw on evolutionary ecol- 

gy to outline how islands could function as One Health natural lab- 

ratories. By reframing islands as tractable, comparable models for 

tudying One Health in the context of climate and environmental 

hange, we can develop more robust, predictive tools that are gen- 

ralizable yet grounded in ecological realism. These studies are par- 

icularly well-suited to examining cross-cutting issues such as disease 

mergence, zoonotic disease transmission, reservoir dynamics, and 

ector control—key themes in One Health research. By highlighting 

he potential of island-based methodologies, Fountain-Jones and col- 

eagues (2025) offer a critical bridge between methodological rigor 

nd real-world relevance in global One Health research. 

In the process of transformation: wildlife 
conservation in China in the post-epidemic era 

Challenge:How can resilient mechanisms be developed to bal-

ance wildlife conservation and sustainable use, systematically

prevent the spread of zoonotic diseases, and promote One Health

(Zheng et al. 2025 )? 

Although the One Health framework emphasizes the interconnect-

edness of human, animal, and environmental health, policy imple-

mentation in many regions remains primarily oriented towards hu-

man health and economic security, with the ethical status and ecolog-

ical functions of wildlife often marginalized. This limitation weakens

the capacity to prevent zoonotic diseases at their source and hinders

the development of resilient ecosystems. Future research must draw

on global experience and actively challenge anthropocentric thinking

in order to advance multispecies justice. It is also necessary to adopt

more diverse research approaches, interdisciplinary studies combin-

ing legal geography and biology, for instance, may offer new insights.

Recent wildlife conservation efforts in China following COVID-19

reveal that, although legislative enhancements and technological in-

novation have substantially curbed illegal trade and habitat degra-

dation, the tension between conservation and utilization persists as

a fundamental challenge. This unresolved tension directly under-

mines the attainment of One Health objectives. An urgent priority

is to identify an appropriate balance between conservation and uti-

lization through scientifically robust ecological risk assessments and

technology-enabled precision regulation. 

The root causes of cross-species viral transmission lie in the de-

struction of wildlife habitats and illegal trade. Yet in many regions,

One Health policies remain largely focused on pandemic emergency

responses rather than systematically addressing the underlying ten-

sions between humans and wildlife. Governments and relevant in-

stitutions must broaden their global perspectives and pursue locally

appropriate legal reforms and coordinated enforcement mechanisms

(Zheng et al. 2025 ). In doing so, they can construct resilient mecha-

nisms for wildlife conservation and sustainable development, thereby

enabling genuine health coexistence among humans, animals, and

the environment. 

Transdisciplinary research priorities for a One-Health 

approach to human–wildlife coexistence 

Challenge: Integrate the approaches of One Health and human–

wildlife coexistence to minimize conflict and support greater

wellbeing (Salerno et al. 2025 ). 

Linking human, animal, and ecosystem wellbeing under One

Health has marshaled notable recent progress in health and sustain-

ability sciences. Yet, One-Health approaches have disproportionately

focused on human and domestic animal health, whereas ecosystem

health including wildlife remains insufficiently engaged. This limited

focus suggests untapped potential for addressing human–wildlife con-

flict challenges through supporting coexistence in systems where hu-

mans, domestic animals, and wildlife share space. 

To minimize conflict, Salerno and colleagues (2025) propose an

integration of One-Health approaches with the relatively nascent

science of human–wildlife coexistence. This integration views

coexistence—the occurrence of sustainable wildlife populations and

human endeavors with minimal human–wildlife and human–human
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onflict—at the intersection of human, domestic animal, and wildlife 

ealth, all supported by ecosystem health. 

This framing elevates key research priorities to guide a future 

genda. Wildlife predation of livestock and crops is a primary source 

f human–wildlife conflict worldwide, posing direct threats to mul- 

iple domains of human and animal health. Disease transmission is 

nother form of conflict, and Salerno and colleagues point to not only 

he potential for pathogen spillover from wildlife to domestic animals 

nd humans, but also the potential for spillback to vulnerable wildlife 

opulations. Climate and land-use changes alter the ways in which 

ildlife come into contact with humans and domestic animals, and 

ovel interactions have greater potential to result in conflict. In addi- 

ion to direct conflict with people and wildlife, social conflict among 

eople about wildlife is a prevalent yet understudied form of conflict, 

mpacting human well-being and exacerbating direct conflict. Finally, 

lthough coexistence can lead to conflict, Salerno and colleagues also 

mphasize that further research should explore the potential benefits 

f wildlife for both human and domestic animal health. 

To address these future challenges, Salerno and colleagues (2025) 

oint to the importance of transdisciplinary research approaches, in- 

lusive of diverse academic disciplines partnering with stakeholders 

nd engaging with varied knowledge systems. Such approaches have 

he greatest potential to support coexistence outcomes and synergies 

cross the domains of One Health. 

Navigating One Health impacts of rugged terrain: 
challenges and opportunities 

hallenge: How can One Health be effectively promoted in the 

ontext of rugged terrain (Cao et al. 2025 )? 

Terrain ruggedness creates a unique set of complexities for One 

ealth because it generates multiple pathways that simultaneously 

roduce benefits and risks. As outlined by Cao and colleagues (2025) , 

his duality makes it difficult to design strategies that consistently 

dvance One Health outcomes in rugged landscapes. Direct impacts 

rise when physical features modify movement, limit accessibility, 

nd reshape local environments. For example, movement modifica- 

ion can restrict community mobility and wildlife dispersal, reducing 

isturbance and zoonotic transmission but also hindering healthcare 

elivery and genetic exchange. Access and disturbance regulation can 

rotect sensitive habitats although delaying emergency response and 

solating residents. Microscale climate regulation may buffer temper- 

ture extremes and support drought resilience, yet also create fa- 

orable conditions for disease vectors. Hazard modulation and risk 

uffering can lower flood exposure in low-lying areas but increase 

andslide susceptibility on steep slopes. 

Indirect impacts occur when rugged terrain affects One Health 

hrough changes in ecosystem services and natural disaster risk. Ter- 

ain features that enhance biodiversity, soil stability, and water re- 

ention can strengthen ecological resilience but complicate resource 

anagement and agricultural use. These same characteristics can el- 

vate exposure to erosion, landslides, and prolonged isolation during 

xtreme events. Each mechanism embodies both opportunities and 

hallenges that rarely align neatly with conservation or health objec- 

ives alone. 

This complexity underscores why a key future challenge is deter- 

ining how One Health frameworks can integrate these diverse ef- 

ects into cohesive strategies. Addressing this challenge requires mod- 

ls that reveal the interplay of protective and harmful influences, and 

policies that harmonize conservation, resilient infrastructure, and eq- 

uitable service access. Without such integrated approaches, rugged 

terrain will remain a persistent driver of vulnerability. 

Microbiome: a nexus of One Health strategies to 

address emerging risks 

How can climate change and pollution-driven shifts in micro- 

biome dynamics be incorporated into predictive One Health 

models (Drobne et al. 2026 )? 

Climate change, pollution, and microbial contamination are in- 

creasingly recognized as drivers of microbiome instability across hu- 

man, animal, and environmental domains. Our paper highlights that 

these stressors alter microbiome resilience, stability, and functional 

redundancy, thereby influencing health outcomes at multiple scales 

(Drobne et al. 2026 ). Yet, current One Health models rarely integrate 

microbiome data into predictive frameworks for climate and pollu- 

tion impacts. 

The challenge is to develop robust, cross-sectoral models that cap- 

ture how environmental stressors reshape microbiome dynamics 

and, in turn, affect food safety, water quality, and disease emergence. 

For example, rising temperatures and altered precipitation patterns 

influence soil and water microbiomes, which cascade into agricul- 

tural productivity and zoonotic risk. Similarly, pollution-driven dys- 

biosis in gut microbiomes can exacerbate chronic disease burdens. 

Incorporating microbiome indicators into predictive models would 

allow policymakers to anticipate vulnerabilities before they manifest 

as crises. This requires harmonized monitoring systems, standardized 

metrics, and integration of microbiome databases with climate and 

pollution datasets. Such models could inform adaptive interventions 

ranging from precision microbiome modulation to ecosystem restora- 

tion. 

Addressing this challenge will position microbiome science as a 

cornerstone of anticipatory governance, enabling One Health policies 

that are not only reactive but proactive in safeguarding human, ani- 

mal, and ecosystem health. 

Seagrass meadows as a foundational concept for 
“One Health”

Challenge: facilitating the recognition of the holistic role of sea- 

grass in human and ecosystem health 

“Seagrass meadows as a foundational concept for ‘one health’”

(Unsworth et al. 2026 ) describe how embedding seagrass into a One 

Health framework requires addressing key scientific and policy chal- 

lenges. They highlight that the research priorities include quantifying 

the full suite of co-benefits of carbon sequestration, fisheries produc- 

tion, and water-quality regulation, and determining whether these 

services co-vary across environmental contexts. They also explain we 

need to understand more about the thresholds and tipping points of 

loss as this is essential for predicting when human and ecosystem 

health benefits can be regained. Standardized monitoring, advances 

in remote sensing, and robust metrics for evaluating Nature-Based So- 

lutions are also urgently needed. Equally important is socioeconomic 

research to understand community dependence and ensure conser- 

vation aligns with food security and climate justice. 

Policy gaps remain substantial. Seagrasses are rarely recognized 

as critical natural “green infrastructure” in climate, food security, 

poverty alleviation, and public health strategies. Effective gover- 

nance requires coordinated catchment-to-coast water-quality im- 
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rovements, integration of seagrass protection into coastal planning 

nd marine protected areas, and financial and legal mechanisms 

hat prevent destructive activities. Ultimately, long-term success de- 

ends on sustainable financing, strong legal protection, and mean- 

ngful community participation to secure the One Health benefits that 

eagrass meadows provide. 

Multicity research networks are needed to address 
global One Health challenges 

hallenge: How can multicity research networks help address 

lobal One Health issues (Murray et al. 2025 )? 

Urban areas are the fastest growing habitat type on earth, creat- 

ng opportunities for interactions between people and commensal 

oonotic reservoirs, higher temperatures, pollutants, and less bene- 

cial exposure to nature. More research is therefore needed to un- 

erstand One Health challenges and opportunities in urban areas. 

owever, it is difficult to generalize research results from a particu- 

ar study area because cities differ in size, biome, climate, landscape, 

nd sociodemographic contexts. To address this challenge, collabora- 

ive networks of researchers that collect comparable data using stan- 

ardized methods, such as the Urban Wildlife Information Network, 

re needed to understand how One Health processes are generaliz- 

ble within and among cities (Murray et al. 2025 ). In addition to spa- 

ial variation, researchers must consider the highly dynamic nature 

f urban landscapes, for example changes in development, climate, 

nd human activity over time. These dynamics can inform predic- 

ive studies to highlight high-risk contexts for One Health challenges 

uch as urban sprawl, flooding, and heat stress. To accurately inform 

uch multi-city studies and associated predictions, long-term data is 

eeded from sites representing gradients within the urban landscape. 

uch gradients can be designed to consider the socio-demographic 

andscape of the city to ensure that sampling is representative—for 

xample, avoiding overrepresentation of privileged neighborhoods. 

his has twofold benefits of accurately reflecting a city’s ecology and 

dvancing the principles of environmental justice. Promoting inter- 

isciplinary collaborations (ecologists, public health, urban planners, 

evelopers, architects) can help translate long-term data into action- 

ble policies that address context-dependent One Health challenges. 

or example, efforts to increase nature in cities may exacerbate risks 

or zoonotic disease transmission if not done thoughtfully. Research 

etworks such as the Urban Wildlife Information Network (Murray 

t al. 2025 ) can facilitate long-term, multi-city studies in spatiotem- 

orally dynamic urban landscapes to improve the health of people, 

nimals, and ecosystems in cities around the world. 

Pyrohealth synchrony: integrating wildland fire into 

One Health to benefit plants, animals, ecosystems, 
and people 

hallenge: How can society recognize the health benefits of wild- 

and fire while addressing existing negative outcomes (Gilvarg et 

l. 2025 )? 

One Health efforts often fail to adequately consider the influence 

f environmental factors on the health of plants, animals, and hu- 

ans. Gilvarg and colleagues (2025) detail the widespread omission of 

ildland fire from previous One Health efforts—something they iden- 

ify as problematic because of the significant health benefits that fire 

anagement can facilitate. The authors advance a fire-integrated One 

ealth framework that could address fire management challenges 

by uniting diverse stakeholders under a cohesive health-forward

paradigm. This would reconcile the often-competing objectives of

wildfire suppression and the use of fire as a tool to promote the health

of plants, animals, humans, and their environments. Gilvarg and col-

leagues (2025) propose the concept of “pyrohealth synchrony”—or

actively aligning contemporary fire management with historic fire

regimes under current and future planetary changes—as the most

likely way to generate novel, fire-informed health solutions and ben-

efits. However, to make this new perspective workable, many chal-

lenges must be addressed. 

Although fire has shaped our planet and its inhabitants for millen-

nia, achieving “pyrohealth synchrony” will necessitate gaining and

then leveraging detailed knowledge of historical fire regimes (i.e.,

frequency, intensity/severity, seasonality, and spatial heterogeneity)

across diverse and constantly evolving ecosystems. Furthermore, re-

search will need to elucidate the health effects of these regimes and

how contemporary management (e.g., mechanical fuel treatments

and prescribed fire) can mitigate their potential negative impacts, in-

cluding smoke exposure and vector-borne disease spread. Translat-

ing these research efforts to tackle pressing global health issues will

require planning and collaborations between fire and One Health

practitioners facilitated through the strengthening of interdisciplinary

partnerships (e.g., One Health Networks). Finally, human dimensions

research must determine if fire-integrated One Health is a better way

to communicate the complex interactions between wildland fire and

health to stakeholders. 

Preserving predation 

Challenge: How can we put guardrails on One Health ideas to en-

sure that they are compatible with ecosystem integrity? 

As the One Health concept has been increasingly adopted in conser-

vation, there has been growing interest in wildlife disease. However,

there is a current lack of clarity around what exactly constitutes dis-

ease and to what extent managers are obliged to intervene to prevent

such processes. 

Hampton et al. 2025 explore predation and its under-recognized

tradeoffs with the concept of health that must be navigated when

it comes to applying One Health ideas to wild animals. Over recent

decades, veterinarians and wildlife managers in many contexts have

attempted to treat animals injured in predation events as though pre-

dation is a disease. However, allowing nature to take its course for

these animals is enabling an essential ecological process. In this con-

text, runaway One Health ideas need to be checked in order to be con-

sistent with the aims of conservation. 

As for policy, wildlife managers should carefully consider the ethi-

cal rationale for any proposals to treat wild animals injured by preda-

tors. Restraint here will be necessary to prioritize resources for where

they are most needed, and to protect the life-sustaining processes and

balances of nature. 

In short, predation is not a disease, and should not be treated as

one, even if some people find its consequences distressing to witness.

Small islands as system and scale to examine the One 
Health concept 

Challenge: Can One Health insights from small island socioe-

cosystems be transposed to the global scale? 

The limited land area, relatively clear ecological and social bound-

aries, and compressed socioecological dynamics of small islands posi-
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ion them as unique laboratories for examining the forces that under- 

in the nature–human wellbeing nexus. Koenig et al. 2026 highlight 

he key interactions which characterize islands across the Caribbean, 

acific, and Indian Ocean, where empirical evidence shows that envi- 

onmental degradation—and its social and health consequences—is 

ltimately driven by weak governance. Advancing One Health as the 

ature–human wellbeing nexus therefore consists of solving multi- 

le social and environmental collective action problems (CAPs), which 

ive rise to several challenges. 

The first challenge is putting in place a harmonized governance 

ramework that is able to address CAPs simultaneously. This leads to 

he second challenge of having adequate human and institutional ca- 

abilities to enhance the science–policy interface supported by trans- 

isciplinary research to better understand the complex socioecolog- 

cal system explaining the nature–human wellbeing nexus. Another 

hallenge is to contend with the cultural and political dimensions 

f the governance system that are macro elements influencing con- 

ersations related to nature and human well-being, and, hence, the 

irection of research and policy dialogue. The transdisciplinary ap- 

roach will need to contextualize scientific research related to One 

ealth within the broader ambit of political economies that will cover 

olonial and post-colonial exploitative and rent-seeking legacies. In is- 

ands, Koenig et al. 2026 have demonstrated that the underlying politi- 

al ecology is rooted in financial maximization through consumption- 

riven economic growth—that is, an entropy increasing economic 

ystem, also documented at the global scale. Assessing the One Health 

oncept in the context of islands therefore raises this central ques- 

ion: Can One Health be achieved in the current entropy-increasing, 

onsumption-driven economic growth paradigm? The same question 

s arguably applicable at the global scale, framed by the planetary 

oundaries. 

Indigenous and community issues 

he concept of “health” is broad and provides a strong framework 

o consider well-being beyond human physical longevity and disease 

voidance to include other domains of human and nonhuman health. 

et, the understandings and operationalizations of the One Health 

ramework may too often focus on human physical well-being—and 

his is understandable given the origins of the framework from dom- 

nant, Western culture. The authors in this section highlight the need 

or the One Health framework to expand to more holistic understand- 

ngs of health that incorporate worldviews and knowledge systems 

eyond those that form the foundation of Western science and cul- 

ure. Examples of this include valuing collaboration in addition to in- 

ividualism, redundancy in addition to efficiency, systems thinking 

n addition to reductionism, interdependence in addition to indepen- 

ence, and general resilience and transformability in addition to en- 

ineered resilience. Because awareness of one’s own worldview and 

nowledge system is often implicit, we need to make these under- 

tandings and values explicit so that we can balance both the need 

or this work to be place-based and grounded in local knowledges 

ith the ability to have common understandings that are translatable 

cross languages and cultures. Deepening the One Health framework 

o have a shared foundational understanding that includes physical, 

piritual, cultural, and environmental dimensions while also valuing 

ocal, Indigenous, and traditional knowledge and systems has poten- 

ial to support planetary-level health. 

Leveraging positive interactions in nature to enhance 
the shared goals and success of One Health 

Challenge 1: How do we create and sustain successful One Health 

collaborations? 

Challenge 2: How do we provide greater guidance for the im- 

plementation of One Health initiatives (DeMartini et al. 2025 )? 

With rapid growth of the One Health approach to address the in- 

creasing challenges to human, nature, and environmental well-being, 

practitioners have identified the need for greater guidance in the de- 

sign and implementation of One Health initiatives (e.g., Pepin et al. 

2024 ). Cooperative and positive interactions occur at all levels of bio- 

logical organization. The success and significance of these relation- 

ships are evidenced by their persistence in the face of natural se- 

lection and environmental perturbations. This plethora of coopera- 

tive and positive relationships in nature can inform the design and 

implementation of One Health initiatives. More specifically, the de- 

velopment and persistence of these relationships in nature entail 

processes—mobilization, incentivization, accountability—that can in- 

form approaches for efficiently building collaborations across One 

Health initiatives (DeMartini et al. 2025 ). For instance, the strategic 

selection of partners and their perceived contributions, incentivizing 

each partner based on their desired “rewards” for participation, and 

monitoring the progress of partners to provide feedback and avoid 

self-interested behavior, all contribute to successful collaborations. 

This applies across local, regional, national, and international scales 

of collaboration. Protecting and leveraging cooperative and positive 

interactions can facilitate achieving One Health objectives. Examples 

include enhancing taxonomic and functional diversity to control dis- 

ease outbreaks, and leveraging natural barriers (e.g., coral reefs, man- 

groves, wetlands) to protect coastal ecosystems and human communi- 

ties. Future challenges include ensuring the capacity for future discov- 

eries of positive interactions (e.g., Coale et al. 2024 ) and the means of 

leveraging relationships to achieve One Health objectives. Other chal- 

lenges include impediments to institutional partnerships such as di- 

minished capacity to engage in potential collaborations, and cultural 

barriers to collaboration. 

The geroscience perspective on One Health 

Challenge: How can translational gerontology be integrated into 

the One Health framework, so that non-pharmacological and 

pharmacological interventions that promote healthy longevity 

are conceptualized, and pursued, in ways that take seriously the 

interdependence of healthy human aging and animal and envi- 

ronmental health (Farrelly 2025 )? 

Chronic disease (e.g., heart disease, cancer, and Alzheimer’s), 

frailty and disability become more prevalent in an aging world, 

leading to a growing healthspan–lifespan disparity. Translational 

gerontology studies non-pharmacological and pharmacological inter- 

ventions that modulate the mechanisms of aging, revealing novel 

strategies to increase healthspan by slowing the rate of biological 

aging. 

Farrelly ( 2025 ) advances the Geroscience Perspective on One 

Health, a framework that illuminates how One Health can reshape 

our perception of, and ability to redress, the health risks of both infec- 

tious and chronic disease in ways that take seriously the interconnec- 

tions between human, animal and environmental health. The frame- 

work emphasizes the different environmental, lifestyle, and pharma- 
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ological (“gerotherapeutics”) interventions that can promote healthy 

ongevity, and animal and planetary health. 

Air pollution reduction, enhancing the “green infrastructure,” im- 

roving the quality of dietary options and the opportunities for ex- 

rcise and connecting with people and nature are examples of non- 

harmacological interventions that improve the healthy longevity 

f human populations while also benefitting animal and planetary 

ealth. 

Drugs that slow aging could also be utilized to improve not only 

he health of aging populations, but also the health of companion pets 

nd the productive lifespan of agricultural animals (e.g., dairy cattle). 

y reducing the disparity between healthspan and lifespan, gerother- 

peutics could reduce the greenhouse gas emissions from the global 

ealthcare systems of an aging world, as well as emissions from meet- 

ng the energy requirements of companion pets and agricultural ani- 

als. 

Evolutionary principles shape the health of humanity 
as a planetary-scale organism 

hallenge: What are the foundational scientific principles of One 

ealth that can ground it as more than a metaphor? How can 

ne Health rigorously define “health” across scales—from indi- 

iduals to ecosystems to the planet as a whole (Jacob and Pour- 

avood 2025 )? 

A critical challenge for One Health is to move beyond its metaphor- 

cal invocation of interdependence and instead establish a scientific 

ramework that integrates organismal, ecological, and evolutionary 

ogic. In complex systems analysis, terms adopted from engineering- 

ased approaches such as “feedback” and “regulation” are used to 

escribe attributes and functions but exclude developmental and 

volutionary mechanisms that underpin the health of the system. 

hat we require is to ground health in a framework that includes 

he centrality of learning, creativity, and resilience in living sys- 

ems, that is, based on the fundamental principles of biological 

rganisms. 

Jacob and Pourdavood ( 2025 ) suggest that evolutionary- 

evelopmental (evo-devo) biology offers a promising scaffold. 

heir application of evo-devo principles emphasizes the creative 

ension between preservation and innovation within species and 

ineages, the importance of energetics (not merely disembodied 

nformation processing), and the importance of biological selves 

or putting information processing in context. This helps define 

ealth not merely as equilibrium or even sustainability, but as 

volvability —a capacity for increasing the probability of success- 

ul evolution. As such, they have suggested that such principles 

ould underlie a major evolutionary transition from ecosystem to 

rganism. 

One Health must grapple with planetary-scale dynamics. Jacob 

nd Pourdavood propose viewing the biosphere and human derived 

echnosphere and infosphere as part of an integrated system with 

rganism-like tendencies. Their work revisits the early 20th-century 

otion of the noosphere as a way to conceptualize this globally emer- 

ent, evolutionary system. As the paper argues, this demands a recon- 

eptualization of health as a distributed, collective property—beyond 

ere survival—and toward increasing the probability of a successful 

volutionary outcome. 

An Innu poem as a reflection on innovation in One 
Health initiative at the Université de Montréal 

Challenge: How can One Health initiative move beyond techni-

cal and biological interdependence to meaningfully engage with

the emotional, cultural, and symbolic dimensions of human-

environment relationships (Beauchet 2025 )? 

To address the ecological crisis, One Health must evolve beyond

its current multidisciplinary scope. The biological interdependence of

humans, animals, and the environment is well recognized. Yet this is

not enough. The global crisis is not only ecological but also a crisis of

meaning. 

One Health must therefore integrate Indigenous knowledge sys-

tems and mesology as essential components of its foundation

(Beauchet 2025 ). These knowledge systems offer relational and place-

based understandings of health that resonate deeply with the lived

experiences of communities. They challenge Western dualisms and

emphasize the entanglement of the human and nonhuman worlds.

Beyond this, the authors propose incorporating phenomenology and

aesthetics into One Health. Phenomenology, the study of conscious ex-

perience, allows us to explore how people perceive and make mean-

ing of their environments through embodiment, emotion, and lived

experience. It sheds light how reconnection to nature can restore well-

being. Similarly, engaging with nature through art and cultural ritual,

including poetic, musical, or visual expressions, awakens emotions,

fosters empathy, and a renewed sense of belonging. These forms of

aesthetic engagement activate ethical and behavioral shifts that scien-

tific data alone rarely achieves. Incorporating these approaches will

not only make One Health more emotionally resonant and inclusive,

but also strengthen its ethical, cultural, and transformative potential. 

Community-based co-production of knowledge about 
wildlife trade and anthrax as a high consequence 

pathogen 

Challenge: What assumptions may be challenged when employ-

ing co-production methods into applied One Health research

(Gore et al. 2025 )? 

Although One Health recognizes the equal importance and inter-

connectedness of people, the environment, and animals (Lebov et al.

2017 ), it can be difficult in practice to maintain equivalence across

these spheres and types of relationships between them (e.g., causal-

ity, directionality, intensity, meaning), because scientists may assume

away conflicting priorities that can appear during research. Scientists

can more centrally consider that although equivalent importance of

the spheres is assumed, lived experiences and on-the-ground realities

are unlikely to be mirrored and need not be penalized. Researchers

should not take for granted that disruptions to harmonization across

spheres can occur at multiple points along the scientific process. Sci-

entists focusing research questions on ecosystem and animal species

health may find it challenging to align study system boundaries with

the lived experiences of community members. Communities may find

resources dedicated to wildlife health to be disproportionately high

against those allocated to human health and well-being, even if risks

to human health are posed by the same wildlife. Scientists quantify-

ing human–animal interactions may view human behavior underly-

ing disease transmission as harmful because it involves illegal use,

yet community members can view the same interactions as legiti-

mate practices (Hübschle, 2017 ) linked to cultural and customary use
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 https://doi.org/10.5281/ZENODO.10280636; Williams et al. 2025 ). Sci- 

ntists wishing to apply results and contribute to science-to-action 

athways (Hitziger et al. 2018 ) can be challenged to accept various 

ecision-making authorities and actors can be deeply involved in ac- 

ivities that threaten animals and the environment (e.g., poaching, 

oisoning). Scientists using systems approaches can be challenged 

o align with silo-specific donor motivations or priorities based on 

eopolitical boundaries rather than where multiple environmental, 

ocial, or physical harms converge and interact, or to prioritize some 

oonotic diseases over others deemed more relevant by local stake- 

olders. Research can more directly explore underlying assumptions 

bout equivalent importance across spheres, particularly when en- 

aging in applied research involving communities whose lived expe- 

ience often do not mirror the ideal. 

Holistic differentiation and generalized specialization 

hallenge: How can Indigenous worldviews, particularly those 

f the Lakota, that offer a holistic, relational, and cyclical un- 

erstanding of life that aligns with and even anticipates modern 

nterdisciplinary frameworks—like the One Health approach—

e valued and integrated into contemporary approaches to com- 

lex global problems, including public health (Meyers 2025 )? 

Meyers ( 2025 ) discusses Indigenous knowledge as holistic and re- 

ational, contrasting with Western compartmentalized, linear, and in- 

ividualistic models. He shows Lakota language and worldview re- 

ect this interconnectedness, such as the concept of mitakuye oyasin 

“we are all related”) and the use of oyate to describe other species. 

nthropology offers tools to explore these cultural contrasts. Modern 

cience is beginning to circle back to holistic models, but Indigenous 

rameworks have long embodied this thinking. Real-world problems 

ike type-2 diabetes in Indian Country demonstrate the limitations of 

arrow, biomedical solutions, and the need for culturally informed, 

olistic approaches (e.g., food sovereignty, traditional diets). 

Native scholars in academia often become “generalized specialists,”

 role that, although challenging, mirrors the holistic integration of 

nowledge that Indigenous approaches value. 

In short, Meyers ( 2025 ) advocates for recognizing and integrating 

ndigenous holistic ways of knowing—rooted in language, culture, 

nd worldview—into contemporary problem-solving frameworks. 

owever, how to successfully integrate Indigenous knowledge with 

ore narrow focused research questions is easier said than done. 

hat does true integration look like? 

Globalizing One Health requires consistent and 

culturally appropriate translation of the term across 
languages 

hallenge: How can global health governance ensure consistent 

nd culturally appropriate translations of “One Health” so the 

pproach is understood as a unified framework across diverse 

anguages and societies (Wu et al. 2025 )? 

The One Health approach, linking the health of humans, animals, 

nd ecosystems, has become foundational in global health gover- 

ance. Yet, as the concept circulates globally, its translation across lan- 

uages has received little attention. Wu and colleagues (2025) show 

hat the term One Health has been translated into at least 20 different 

ersions in Chinese, and similar inconsistencies appear in French and 

panish. These variations are not merely linguistic. They shape how 

nstitutions and publics interpret the meaning of One Health, whether 

as zoonotic disease control, environmental stewardship, or integrated 

health governance. Without consistent translation, One Health risks 

losing coherence as it travels across cultural and policy contexts. 

Translation is not a neutral process. It is a cultural and political act 

that determines how global concepts are localized and understood. 

Inconsistent translations can distort meaning, weaken coordination, 

and erode public engagement. For instance, differing Chinese trans- 

lations have led to parallel, sometimes conflicting initiatives among 

agencies and universities. A term intended to unify sectors has, para- 

doxically, generated fragmentation. The challenge is therefore not 

simply how to translate One Health, but how to ensure that its integra- 

tive intent, its “oneness,” is preserved across languages and societies. 

Language is infrastructure for global health cooperation. When 

key frameworks are expressed inconsistently, communication falters 

among governments, researchers, and communities. Translation in- 

consistencies can lead to divergent interpretations of priorities, dis- 

jointed policies, and reduced effectiveness in cross-sectoral collabora- 

tion. They also hinder public understanding: if the term fails to res- 

onate culturally, people may not recognize themselves within the One 

Health vision or see how it relates to their everyday health practices. 

To realize One Health as a truly global framework, the field must 

treat translation consistency and cultural resonance as central gover- 

nance issues. A shared name that carries different meanings cannot 

foster shared action. Ensuring consistent and culturally appropriate 

translation of One Health is essential to its success as a global frame- 

work for global health. 

Education 

The One Health concept is much more likely to gain traction with 

increased public engagement through incorporation into Citizen Sci- 

ence and through its formal introduction at educational institutions. 

Education initiatives should be considered at both undergraduate and 

professional medical training. Promoting One Health through pub- 

lic awareness and formal training will not only increase the public 

demand for sustainable practices but will also help steer bright and 

enquiring minds towards addressing the pressing research and pol- 

icy questions of One Health. The authors in this section provide a 

framework to address future challenges to educating the public to One 

Health. 

Beyond mental well-being: a One Health perspective 
on biophobias 

Challenge: How can we quantify the socio-economic and ecologi- 

cal impacts of biophobias to develop policies aimed at mitigating 

the growing burden of human–nature disconnect (Mammola et 

al. 2025 )? 

The impact of biophobia—phobic reactions toward elements of 

nature—compromises the health of humans, wildlife, and the broader 

environment. Yet, biophobia has received surprisingly little attention 

outside the field of psychiatry. As with any emerging topic that spans 

disciplinary boundaries, progress in understanding biophobias has 

been hampered by fragmented knowledge across fields and the ab- 

sence of a coherent framework to connect disparate studies. 

Mammola and colleagues (2025) propose grounding biophobia re- 

search within a One Health approach as a way forward to better un- 

derstand its multi-dimensional impacts. Two consequential research 

questions emerge: How can we better quantify the socio-economic 
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nd ecological dimensions of biophobia? What policies and actions 

re most effective in reducing its impact? Indeed, we currently do 

ot fully understand whether certain pillars of the One Health frame- 

ork are more economically, environmentally, or culturally impacted 

y biophobia than others. More transdisciplinary studies are needed 

o fill this gap. 

This lack of synthesis also hinders the development of effective 

olicies and interventions to address the growing prevalence of bio- 

hobia. One Health thinking could guide efforts to integrate medical, 

ocio-economic, and ecological perspectives in addressing biophobia. 

urrently, the few existing policies aimed at mitigating its effects are 

ften reactive (e.g., focused on pest control) rather than proactive (e.g., 

ddressing the root causes of fear). What is needed is a set of preven- 

ive, educational, and regulatory policies and interventions that re- 

uce both the prevalence of biophobia and the associated costs across 

ll pillars of the One Health framework. 

Inclusive science communication as a tool to address 
One Health challenges 

hallenge: One Health issues by definition require interdisci- 

linary collaborations between scientists, policymakers, com- 

unity members, humanists, and more—but such collaboration 

s stymied by ineffective communication between groups. How 

an we empower more effective communication (Kelp 2025 )? 

Scientists must employ inclusive approaches to science communi- 

ation, considering the worldview of the groups with whom they col- 

aborate in order to learn and solve complex One Health challenges 

1). Rather than simply intending to inform or persuade non-scientists, 

cientists must reflect upon their science communication goals, iden- 

ities, need for external expertise, and tangible community supports 

nd policies to adopt solutions to One Health issues. Researchers and 

ducators are continuing to develop best practices for how to train 

cientists in these complex skills. Beyond scientists, policymakers, and 

ommunity members can engage in self-reflection on how they com- 

unicate about science, utilizing these same inclusive approaches to 

cience communication. Such consideration of diverse worldviews, 

areful consideration of communication goals and approaches, and 

ollaboration across sectors can help facilitate solution-making for 

ne Health challenges. 

Synergizing One Health with osteopathic medicine: 
towards a unified health approach (“One HealthOM”) 

hallenge: How can osteopathic medical education and practice 

e systematically integrated into One Health frameworks to en- 

ance syndromic surveillance, prevention, and interdisciplinary 

esponse to emerging health threats (Brolinson et al. 2025 )? 

Despite growing recognition of the One Health paradigm, which 

inks human, animal, and environmental health, integration with os- 

eopathic medicine remains underdeveloped in research, education, 

nd policy. Yet osteopathic physicians (DOs) are uniquely positioned 

o contribute to One Health through their training in holistic care, pre- 

entive medicine, and systems-based thinking. As outlined in Brolin- 

on et al. 2025 , initiatives at institutions like Edward Via College of Os- 

eopathic Medicine (VCOM) and Midwestern University demonstrate 

hat DOs can significantly enhance One Health through community- 

ased surveillance, environmental toxicology research, and regional 

nfectious disease tracking. 

However, current One Health frameworks rarely include osteo-

pathic stakeholders as core contributors. This omission represents

a missed opportunity, especially as DOs now constitute 25% of the

U.S. medical student population. A pressing research and policy goal

should be to establish structured pathways for integrating osteopathic

curricula, residency training, and public health engagement with One

Health initiatives. This includes leveraging osteopathic colleges’ clini-

cal networks for real-time syndromic surveillance, as VCOM has done

through its Via Learning Management System, which flagged early

signs of COVID-19. 

Future efforts should assess how osteopathic principles can en-

hance One Health’s capacity for early detection, resilience, and com-

munity trust, particularly in underserved and rural areas where DOs

frequently practice. This will require new models of collaborative ed-

ucation, shared funding mechanisms, and metrics that capture the

added value of osteopathic participation in interdisciplinary health

ecosystems. 

Building capacity in One Health: Lessons in 

developing and maintaining interdisciplinary 
programs in higher education 

Challenge: How might we expand capacity for implementing One

Heath principles to address societal health challenges (Husband

et al. 2025 )? 

Although the concept of One Health is increasingly adopted by aca-

demics, government agencies, and private industry, its impact on soci-

etal health will be limited by our capacity to transform existing orga-

nizational structures and implement One Health principles in a prac-

tical and meaningful way. The need for One Health tools and skills

is recognized by international organizations; however, development

of programs in higher education lag behind, often impeded by the

discipline-based structure of its institutions. In essence, launching ed-

ucational programs in One Health is a microcosm of the very chal-

lenges facing One Health implementation in society. 

Husband and colleagues (2025) evaluate the strategies used in cre-

ating and launching one of N. America’s first four-year undergraduate

degrees in One Health. Reflecting its interdisciplinary foundations, the

program is a collaboration among eight departments in four colleges

(faculties); it is a unique degree program (Bachelor of One Health),

operating at arm’s length from its social and scientific disciplinary pil-

lars. The program is organized around health challenges and is struc-

tured to explore animal, human, and environmental health as well as

their relations, develop skills of interdisciplinarity (e.g., systems think-

ing, disciplinary humility, team problem solving), interact with One

Health practitioners through case studies, culminating in a capstone

experience in which students work with community partners on a

regional health problem. Equally important, the study reflects on the

process of program development and how, through campus-wide vi-

sion, recognition of collaborators, and inclusive governance processes

and departmental incentives, higher education can facilitate educa-

tional innovation through cross disciplinary collaborations. 

Actioning One Health is not automatic; rather, it requires not only

an understanding of its principles but the procedures for applying it

to specific problems and adapting within pre-existing organizational

structures and processes. Preparing the next generation of One Health

thinkers will require leadership to support challenge-based program-

ming and continued research on identifying key competencies of in-

terdisciplinarity, testing methods of teaching these competencies, and
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valuating their impacts on higher learning, now and after gradua- 

ion. 

Microbiome: a nexus of One Health strategies to 

address emerging risks 

hat strategies can effectively embed microbiome-health liter- 

cy and citizen science into One Health governance to ensure eq- 

itable and sustainable implementation? 

Drobne and colleagues (2026) emphasizes that long-term success 

n advancing One Health depends on microbiome-health literacy, in- 

ovative educational strategies, and citizen science engagement. Al- 

hough microbiome indicators offer powerful tools for surveillance 

nd intervention, their utility is limited if stakeholders—from policy- 

akers to the public—lack the knowledge to interpret and act upon 

hem. 

The challenge is to democratize microbiome science by embedding 

iteracy and citizen participation into One Health governance. Citi- 

en science initiatives can expand monitoring capacity, generate lo- 

alized data, and foster public trust. Educational programs that inte- 

rate microbiome concepts into curricula and community outreach 

an empower individuals to understand how their behaviors—diet, 

ntibiotic use, waste management—affect microbiome resilience and 

cosystem health. 

Embedding social science perspectives is equally critical. Policies 

ust account for cultural contexts, equity concerns, and behavioral 

rivers that shape microbiome outcomes. Without this integration, 

icrobiome-informed interventions risk being technocratic and in- 

ccessible. 

One Health conceptual framework 

he One Health Conceptual Framework brings together the overall 

erspective of the interdependence and interactive relationship of hu- 

ans, domestic and wild animals, and resilient ecosystems. There are 

aried frameworks for the One Health Concept that have been uti- 

ized to address specific issues. In addition, there are models and ap- 

roaches to assist in developing a One Health Framework for use in 

esolving a particular scenario. As such, the One Health Conceptual 

ramework has served as an approach to development and imple- 

ent projects within an overall program to address issues that range 

rom regional to global scales. The Challenge questions raised by the 

uthors below stimulate novel perspectives and approaches to relat- 

ng ecosystem health to One Health. 

Rethinking our collective well-being by sliding from 

One to Common Health 

hallenge: How can the Common Health approach be locally im- 

lemented to foster well-being of ecosystems, society, and indi- 

iduals alike (Bois and Staentzel 2025 )? 

Facing a global polycrisis, a number of challenges arise to system- 

cally evolve that is, take care of the causes to eventually stop facing 

dverse consequences, rather than running after worsening conse- 

uences. 

Despite the urgency of the situation, Bois and Staentzel ( 2025 ) ar- 

ue that there is also an urgent need to reflect on where we want to 

o—and to prioritize shared meanings over polarized words. Rather 

han accepting artificially constructed oppositions (e.g., biodiversity 

vs. energy, end of the month vs. end of the world), they advocate for a 

nuanced, non-binary approach. Once collective goals are clarified, the 

next step is to define how we want to get there: alone or together, lo- 

cally or globally, quickly or steadily, and in a way that does not worsen 

the current state. In this light, promoting the health of the planet as 

a whole becomes a guiding principle. Finally, how do we make this 

vision real? What is the appropriate scale of transformation? These 

questions ground the reflection we propose in their work “Rethinking 

our collective well-being by sliding from “one” to “common” health”

(Bois and Staentzel 2025 ). One central point they emphasize is illus- 

trated by a figure in their contribution, where environmental health is 

represented as the foundational base of a triangular relationship sup- 

porting both human and social health. This visualization underscores 

that no form of sustainable well-being can persist without a healthy 

environment. It is equally important to spatialize and contextualize 

this triangular framework, especially through a better understanding 

of territorial planning and land-use efforts. Only by recognizing the 

spatial interdependencies can we find a more stable and just balance 

between ecological integrity and societal needs. 

Within it, they present a preliminary protocol to address these chal- 

lenges by intertwining science and policy through research-action ini- 

tiatives embedded in Long-Term Social-Ecological Research (LTSER) 

contexts. 

A sonic One Health framework: characterizing health 

of the environment, animals, and humans using a 
soundscape perspective 

Challenge: As the soundscape is the collection of all sounds 

of a place—including the sounds of nature and the sounds of 

society—is the soundscape a healthy representation of a place 

and how do these impact the well-being of people, wildlife, and 

landscapes (Pijanowski et al. 2025 )? 

Sound is a universal property of a place. Indeed, pure silence does 

not exist on Earth except in artificial installations. The sounds associ- 

ated with a place—those arising from the animal community, the geo- 

physical environment through the movement of water and energy, 

and those from society—are known to have either positive (e.g., the 

pulsating sounds of crickets are calming) or negative (e.g., loud traf- 

fic noise can lead to hypertension) impacts. In their article outlining 

what we know about the composition of soundscapes across the pil- 

lars of One Health, Pijanowski and colleagues (2025) describe a Sonic 

One Health Framework composed of a Sonic One Health System, a 

Sonic One Health Network, and a Sonic One Health Remediation Path- 

way. The authors describe how healthcare professionals, for example, 

those in the auditory sciences and neurobiology, have studied how 

noise levels and particular sound sources affect the whole-body state 

well-being of humans and wildlife. Transportation specialists, urban 

planners, and conservation scientists also manage sound within their 

professional spaces. Pijanowski and colleagues (2025) argue that these 

disparate experts are needed to help address the increasing volume 

and spatial coverage of “noise," or broadly the sounds of society, while 

also being attentive to increasing the exposure of people to the sounds 

of the natural world which have positive impacts on well-being. Three 

case studies that illustrate different applications of how sound can be 

used as a unifying theme within a Sonic One Health Framework, are 

briefly described. 
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Bridging One Health and sustainability: the anatomy 
of a socioethical issue 

hallenge 1: What strategies can be developed to overcome the 

nstrumentalization of ecological concepts within One Health, 

nd conversely, stimulate greater engagement of sustainability 

cholars? 

Challenge 2: How can One Health better integrate humanities 

ethodologies to address ethical dilemmas inherent to interdis- 

iplinary exchanges between goal-oriented fields of health and 

ustainability? 

Challenge 3: Building a rational-methodological framework 

o facilitate pragmatic and interdisciplinary discussions that 

econcile conflicting health and biodiversity values ( Boudreau 

eBlanc, 2025 )? 

The current operationalization of One Health faces significant in- 

erdisciplinary challenges, notably in bridging the gap between health 

nd biodiversity communities. Scholars have observed multiple sys- 

emic issues: an ongoing instrumentalization of ecological knowledge 

y health frameworks, limited engagement by biodiversity experts, 

nd pronounced power asymmetries favoring health over biodiver- 

ity concerns. Moreover, conversations around environmental issues 

requently devolve into instrumental or emotional debates, highlight- 

ng fundamental difficulties in interdisciplinary dialogue and dimin- 

shing the intrinsic value traditionally emphasized by ecological dis- 

iplines. 

Addressing these challenges requires integrating humanities-based 

ethodologies into One Health practices, particularly focusing on 

thics, rational negotiation, and structured interdisciplinary dialogue. 

ational methodologies drawn from philosophy and ethics offer sig- 

ificant potential to facilitate objective, pragmatic discussions about 

easurement (metrology) and truth (epistemology), thus overcoming 

deological conflicts and creating balanced, inclusive spaces for dia- 

ogue. 

This future direction advocates establishing a common method- 

logical ground to articulate clearly the interdependencies be- 

ween health and biodiversity. Explicitly incorporating these rational, 

umanities-oriented frameworks into One Health could profoundly 

nhance mutual understanding and collaboration, fostering innova- 

ive solutions and more equitable interdisciplinary exchanges. 

The importance of integrating 

evolutionary-developmental perspectives into One 
Health approaches 

hallenge: How can we integrate evolutionary history and devel- 

pmental timing into One Health frameworks to address modern 

ealth problems (Kritzell et al. 2026 )? 

For modern health challenges affecting both wildlife and humans, 

he temporal dimensions of exposure, specifically when and for how 

ong individuals encounter disease-relevant factors, can be just as im- 

ortant as identifying what causes disease. Temporal influences oper- 

te along two scales: the longer scale of evolutionary history and the 

horter scale of how events unfold across developmental timelines. 

volutionary history sets the bounds of possible responses to novel 

nd changing environments, whereas developmental timing deter- 

ines both the nature and onset of health outcomes. 

Kritzell and colleagues (2026) argue that evolutionary develop- 

ental biology (evo-devo) provides a pathway to integrate these di- 

mensions into One Health, anchoring the approach in evolutionary

and developmental mechanisms. By incorporating these mechanisms,

authors argue that One Health may move beyond a reactive focus

on identifying disease drivers to a more predictive framework for

where and how disease will emerge. To achieve this, Kritzell and col-

leagues (2026) propose leveraging the Exposome and the Develop-

mental Origins of Health and Disease concepts, while outlining ma-

jor challenges to integration and how similar barriers have been ad-

dressed in other fields. Explicitly incorporating evo-devo and One

Health, while utilizing these concepts, will require interdisciplinary

participation and collaboration, but will greatly enhance our ability

to predict, respond to, and overcome global health challenges. 

Policy 

Human well-being and prosperity will be furthered by taking One-

Health perspectives, but only if policymakers act on the insight pro-

vided by the One-Health conceptual framework. Policy changes re-

flecting input from environmental scientists can rapidly address seri-

ous challenges to human welfare, for example, ozone layer depletion

and acid rain poisoning of freshwater bodies (e.g., Fenster et al. 2021 ).

This contribution to this Special Collection focusing entirely on pol-

icy and specifically on the US Lacey Act, demonstrates that many

nations have the existing legislative machinery to immediately ad-

dress the issues raised in this special issue. However, although the

Lacey Act of 1900 may offer a novel approach to stemming the in-

flux of new zoonotic pathogens, it relies on agency authority and dis-

cretion. A 2024 Supreme Court decision overturning the four-decade-

old Chevron doctrine may attenuate federal agency authority and rule-

making. Arising from the 1984 case Chevron vs. the Natural Resources

Defense Council , the Chevron doctrine directed a court to uphold an

agency’s “reasonable” interpretation of federal statute, if Congress had

not explicitly addressed the statute in question in a legal dispute. The

Chevron decision was highly influential in shaping federal rulemak-

ing under various environmental laws. Now the Supreme Court has

empowered lower federal courts to interpret ambiguities in statutes

without special deference to the relevant agency’s own understand-

ing. To what extent this watershed change is a threat to advancing

One Health objectives or an opportunity in disguise remains to be

seen. There are two overarching lessons: policy action is dependent

on the political will of the electorate and constant vigilance through

increasing public awareness of the consequences of policy changes

is necessary to maintain positive momentum towards achieving One

Health goals. 

The US Lacey Act is a One Health Policy Framework 
125 years in the making 

Challenge: How can historic policy frameworks address contem-

porary One Health aims (Anderson et al. 2025 )? 

Human, animal, and environmental health have traditionally been

approached independently in the United States, both in practice and

policy. Accordingly, regulatory authority to address these three health

aims has been divided among federal agencies. The One Health ap-

proach considers the three health components in unison and thus

calls for a unified policy approach. This presents the question, must

we start from scratch in creating One Health policy frameworks, or

can we modify our use of existing systems? 
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Anderson and colleagues (2025) provide an example of how the 

mplementation of historic legislation can be adapted to achieve 

ne Health goals. The Lacey Act of 1900 was the first law enacted 

pecifically to protect wildlife and regulate wildlife imports in the 

.S. In its contemporary form, the Lacey Act authorizes the US Fish 

nd Wildlife Service (USFWS) to designate wildlife species as “inju- 

ious,” thereby prohibiting their import into the United States with- 

ut a permit. Although species can be designated as injurious for 

any reasons, including human health, most have been listed due 

o potential ecological impacts. As a natural resources agency, it is 

erhaps unsurprising USFWS has focused its authority on ecolog- 

cal aims. The American Rescue Plan Act, passed in 2021 in re- 

ponse to the COVID-19 pandemic, directed USFWS to utilize its 

njurious listing authority for imported wildlife species that host 

oonotic pathogens. By directing a natural resources agency to uti- 

ize its authority to protect public health, the United States Congress 

mplemented a One Health–oriented interpretation of historic 

egislation. 

Emerging health threats require efficient response systems. Novel 

nterpretation and application of existing regulations is a valuable 

echanism to address today’s rapidly changing global health envi- 

onment. 

One biosecurity is essential to implement One Health 

hallenge: How can biosecurity measures be systematically inte- 

rated into One Health to address biological threats to biodiver- 

ity, food and water security, and global health in a coordinated, 

ustainable way (Hulme et al. 2025 )? 

Invasive alien species are arguably one of the most complex and 

ndervalued emerging biological threats to global health. It is increas- 

ngly recognized that human activities have spread pathogens, para- 

ites, and their vectors across the world fueling multiple epidemics 

nd pandemics. However, the considerable impact invasive alien 

ests, pathogens, and weeds have on ecosystem services supporting 

ood and water security and good quality of life remain poorly quan- 

ified. As a result, biosecurity interventions essential to prevent, con- 

ain, or eradicate these biological threats remain chronically under- 

esourced and poorly implemented in most parts of the world. 

The transboundary nature of biological invasions is facilitated by 

he international movement of people and goods. Transport networks 

nable invasive species to rapidly progress from a local problem to a 

lobal crisis. Thus, failure to manage a biological threat in one na- 

ion can lead to a cascade of economic and environmental conse- 

uences across the globe. Hulme and colleagues argue that the cur- 

ent limited regional and global governance of biological invasions 

ndermines any approach to deliver One Health. They recommend 

mbedding biosecurity more strongly within the One Health frame- 

ork to be a catalyst for a more holistic approach to the manage- 

ent of biological invasions that ensures a common suite of tools, 

egulatory approaches, and policy frameworks are integrated across 

he human, animal, plant, and ecosystem health sectors. This holis- 

ic approach—recently termed “One Biosecurity”—requires a step 

hange in how biological invasions are managed, according to Hulme 

nd colleagues (2025) . One Biosecurity includes overcoming and 

rossing disciplinary barriers to strengthen surveillance systems, ex- 

end risk assessments to encompass the breadth of potential impacts, 

nsure open data sharing, and coordinate effective public engage- 

ment. The authors proposed that it is in the interest of each individual 

government to support the biosecurity of its neighboring countries, 

of its regional partners, and, indeed, globally to effectively address the 

threat of invasive alien species. Integrated governance is critical to en- 

able the international community to act collectively to prevent local 

biological threats from escalating into global emergencies. Such co- 

ordination will be critical to underpinning a One Health framework 

which ultimately can prevent and mitigate health threats that emerge 

at the interface between humans, animals, plants, and the environ- 

ment. 
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