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zoonosis prevention
through a cultural lens
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Columbia Climate School, Columbia University, New York, NY, United States
Human affinity for nature (“biophilia”) brings substantial health and ecological

benefits and fosters environmental stewardship. However, close human-nature

interactions can lead to conservation challenges and increase the risk of

zoonoses. This paradox raises critical questions about how to balance public

health, biodiversity conservation, and sustainable development, and

understanding these dilemmas presents opportunities for integrated

approaches seeking synergies rather than trade-offs. This perspective explores

the complexities of these intricate challenges by examining cases that

demonstrated the interconnections between biophilia and zoonotic risks and

their implications for conservation, public health, and local livelihood.

Acknowledging the role of social and cultural perspectives in shaping human-

nature interactions, this perspective highlights the importance of integrating

traditional knowledge and practices and tailored risk communications into

community-centered initiatives for zoonotic risk mitigation. The discussion

proposes a responsible biophilia approach that embraces biodiversity

conservation as a primary strategy for zoonosis prevention. By fostering

responsible biophilia through a transdisciplinary and culturally relevant

approach, we can align conservation, public health, and sustainable local

livelihood, transforming biophilia-based human-nature interaction into

opportunities for community health and resilience.
KEYWORDS

biodiversity conservation, biophilia, traditional knowledge and practices, integrated
approach, zoonoses
1 Introduction

The inherent affinity to nature in humans (“biophilia”) is shown in diverse ways in

which we seek to interact with various life forms in our shared environment (Kellert and

Wilson, 1995). Through the course of evolution, humans have acquired knowledge and

experience through interactions with nature, at the same time forming minds and

behaviors that modify nature for the benefit of humans. The establishment of

connections with nature offers substantial benefits to human health and fosters a sense

of care and ethical obligation that generates environmental stewardship to maintain a
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healthy ecosystem (Heerwagen, 2009). However, biophilic activities

often bring humans and nature into close interactions, raising

health concerns for animals, humans, and ecosystems (Spanjol

and Zucca, 2023). The intricate relationship between biophilia

and zoonoses unveils a multifaceted landscape, presenting both

challenges and opportunities to nurture sustainable human-nature

relationships. This perspective delineates the challenges of

balancing zoonosis prevention, conservation, and local livelihoods

in human-nature interactions and discusses the role of socio-

cultural factors in shaping human-nature interactions, influencing

conservation and zoonosis prevention. Drawing from community

practices, the perspective introduces the concept of responsible

biophilia, which emphasizes ethical, sustainable, and health-

conscious engagement with nature to maintain a healthy

ecosystem that is essential for zoonosis prevention, conservation,

and sustainable development. Grounded in the principles of One

Health, the perspective outlines pathways to transforming human-

nature interactions into opportunities for zoonosis prevention by

integrating biodiversity conservation, community-driven initiatives,

and culturally sensitive approaches.
2 Challenges to biophilia and zoonosis
prevention

2.1 The paradox between biophilia and
health

Many nature-based activities, or biophilic activities, offer

substantial mental and physical benefits to humans, but certain

activities are also potential causes for zoonoses that are transmitted

between humans and animals or via natural environments (e.g.,

water and soil). A number of zoonoses are known to be associated

with biophilic activities. These include the recent B virus human

case in Hong Kong where the patient was injured (e.g., scratches or

bites) by monkeys in a park (Verma et al., 2024); Lyme disease that

is transmitted through tick bites during outdoor activities in North

America (St. Pierre et al., 2020); and different water-borne zoonotic

parasite infections contracted from swimming in open water

(Nithiuthai et al., 2004). While green spaces such as parks and

gardens are critical for urban ecosystems and communities,

inadequate health and environmental management may result in

the emergence of tick- and rat-borne diseases in humans and

animals (de Cock et al., 2023; Smith et al., 2015).

Furthermore, the affection of animals has been driving the trade

of various species for pets, facilitating the emergence and

transmission of zoonoses during the translocation of live animals

from their natural habitats to human-dense environments across

regions and continents, regardless of the legality of these practices

(Borsky et al., 2020; Pavlin et al., 2009). Meanwhile, pet ownership

without proper veterinary care can lead to infections of different

bacteria, fungi, parasites, and viruses in humans (Stull et al., 2015).

Some pets (e.g., dogs) are also known as the intermediate host for

disease transmission between humans and wild animals (Chomel,

2014). The health benefits of biophilic activities and the negative
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impacts of these activities on human and animal health, particularly

in the context of zoonoses, raise questions about how to achieve the

optimal health and well-being of humans, animals, and our shared

environment in human-nature interactions.
2.2 The dilemmas of conservation, health,
and local livelihood in zoonosis control
and prevention

Many control measures for zoonoses involve culling or

restricting wildlife movement, which often conflicts with

conservation priorities and biophilic connection to nature. While

these measures are intended to reduce disease transmission, they

could cause unintended ecological, economic, and social

consequences, which sometimes amply the risks they are designed

to mitigate. For instance, mass culling of bats has been proposed as a

response to outbreaks of rabies, Nipah virus, and Hendra virus in

various countries. However, studies have shown that bat culling can

disrupt colony structures and disperse infected individuals,

potentially increasing the likelihood of disease spillover rather

than preventing it (Anderson and Reaser, 2024; Miguel et al.,

2020; Rocke et al., 2023; Viana et al., 2023). Additionally, bats

play a vital role in pollination and insect control, and their

population decline can lead to ecosystem destabilization and a

decline in agricultural productivity (Kasso and Balakrishnan,

2013). In China, large-scale rodent control campaigns in the

Inner Mongolia grasslands and Qinghai-Tibet Plateau for plague

outbreak control and prevention have led to significant disruptions

in the food chain. The extermination of Brandt’s voles, considered a

plague reservoir, has negatively impacted the populations of

predators such as foxes, birds of prey, and weasels, leading to

trophic cascades and further imbalances in rodent populations

(Zhang et al., 2003). These interventions have not only been

unsuccessful in eliminating disease risks but have resulted in

broader ecological concerns.

Beyond the control of wildlife, zoonosis prevention measures by

restricting human access to nature have the potential to impose

hardship on local communities. The closure of wet markets and

bans on wildlife trade, actions that have been implemented during

the course of pandemics, resulted in economic losses and food

insecurity for millions, particularly in developing regions, where

local markets serve as primary sources of nutrition and livelihoods

for local communities (Erokhin and Gao, 2020; Musa and Basir,

2021). In addition, the establishment of protected areas and

conservation zones, aiming to minimize human-wildlife

interactions, may unintentionally displace Indigenous and local

communities, thereby restricting their access to critical resources

such as food, medicinal plants, and culturally significant landscapes

(Coad et al., 2008). Therefore, while implementing zoonosis control

and prevention measures is imperative, their design and

implementation must be equitable and just, considering the

disproportionate impacts on vulnerable populations and

socioeconomic factors, to not only protect nature and prevent

diseases but also to promote the well-being of local communities.
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3 Social and cultural dimensions of
biophilia and zoonosis

3.1 Influence of social and cultural factors
on human-nature interactions

Existing understanding of the various ways people interact with

animals in local communities underscores the important role of

social and cultural perspectives in shaping perceptions of disease

risks and biophilia. Moreover, it reveals the significance of

traditional and local knowledge in shaping views and perceptions

about animals, thereby influencing human-nature relationships and

interactions. For instance, communities and groups across diverse

cultures and geographic regions describe animals as pets, pests, or

food based on their knowledge and experience, resulting in varied

patterns of human-animal interactions. In Asian and African

countries, people from different cultures and ethnicities utilize

various parts of pangolins for medicinal, food, and other religious

and cultural purposes (Aisher, 2016; Boakye, 2018). Traditional

medicine sourced from wild plants and animals remains an

important healthcare resource for communities where access to

conventional medicine is limited (Alves and Rosa, 2007). However,

the belief in the medicinal function of some wildlife has been a

driving force behind the sourcing and trade of animals and plants

from the wild. These activities create opportunities for human-

wildlife contact, which favors zoonosis emergence and transmission

and results in the overexploitation of wild species.

Despite the conservation and health consequences associated

with local practices, some culture-based practices can help reduce

human-animal contact and potentially mitigate zoonotic risks. In

many local and Indigenous communities, traditional knowledge is

rooted in the profound connection to nature, characterized by

beliefs in nature’s offerings and the sanctity of the environment.

This connection generates environmental stewardship,

demonstrated by the reverence many cultures hold for specific

species, considering them as totems or spiritual beings. This

reverence plays a role in deterring interactions with these

animals, contributing to conservation and zoonosis prevention

(Landim et al., 2023). For instance, in Madagascar, Aye-Aye (a

species of lemur) is regarded as sacred, and local communities

adhere strictly to the taboo that helps limit hunting and

consumption (Golden and Comaroff, 2015). While carnivores are

often perceived as a threat to local livelihoods and agriculture,

pastoral communities in South Asia and QinghaiTibetan Plateau

China are found to be more tolerant of carnivores such as snow

leopards and wolves, despite considerable livestock losses due to

depredation. This can be attributed to the cultural perception of

snow leopards as the guardian deity of the sacred mountains and

the influence of Tibetan Buddhism (Kusi et al., 2020). These beliefs

in sacred landscapes, groves, and animals in various cultural groups,

often embedded in religions, represent the emotional, economic,

and cultural attachment of human beings to nature (Kala, 2017).

Similarly, Buddhist monasteries in Asia often function as

sanctuaries for animals, protecting them from overexploitation
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(Dudley et al., 2009), which can potentially help mitigate zoonotic

risks from hunting and consumption.
3.2 Leveraging local and traditional
knowledge and practices in community
initiatives

It is crucial to recognize and acknowledge the significance of

local and traditional knowledge and practices in forming effective,

ethical, and sustainable public health and conservation strategies

that target human-wildlife interactions. The integration of

traditional ecological knowledge into community-led conservation

and sustainable resource management has yielded positive

outcomes in some programs. For instance, in Ethiopia, the

Oromo Gada system, an Indigenous institution, has managed

natural resources and livestock in a way that prevents

environmental degradation and reduces zoonosis transmission

(Bedada, 2021). In Canada’s Arctic, Inuit hunters have played a

crucial role in tracking wildlife disease patterns, aiding in zoonosis

monitoring and surveillance (Keatts et al., 2021). In West Africa,

traditional healers incorporate plant-based treatments for zoonotic

diseases like brucellosis and malaria in humans and parasites and

infections in animals, reducing reliance on antibiotics and

mitigating antimicrobial resistance (Gbenou et al., 2024; James

et al., 2018). These examples underscore the potential of

integrating and formalizing traditional knowledge and culture-

based environmental stewardship to enhance zoonosis

surveillance and prevention efforts and illustrate how such efforts

can foster sustainable and culturally relevant practices in local

communities through community participatory programs.
3.3 Developing culturally relevant
communication strategies

Understanding and responding to local beliefs and cultures is

vital for effective responses to disease outbreaks and zoonosis

prevention, as well as fostering community trust to achieve further

behavior change. In Bangladesh, despite the message from the health

authority, the belief that the Nipah outbreak was caused by

supernatural forces, instead of knowledge about bats as the source,

hindered the protective measures taken by local communities to cease

the consumption of contaminated palm sap by bats, causing Nipha

virus transmission to humans (Parveen et al., 2016). During the Ebola

epidemic in Sierra Leone, health officials collaborated with religious

leaders to promote Ebola-safe burial practices that preserved cultural

rituals while preventing disease spread. Religious leaders also served a

critical role in community sensitization and communication of Ebola

related information (Lee-Kwan et al., 2017). In Malaysia, scholars

were integrating zoonotic risk awareness into the operation manual

for halal slaughter to promote safe animal handling practices that can

help prevent zoonoses (Min et al., 2018). Across the world, local

religious leaders and groups have contributed to the preservation of

ecosystems and the promotion of planetary health. These include
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reducing wildlife trade and consumption and protecting forests

through community engagement and policy advocacy (Mcleod and

Palmer, 2015). In Vietnam, women play a primary role in poultry

care and trade but were initially excluded from disease prevention

efforts (e.g., avian influenza). Engaging women in training as peer

educators is contributing to improved poultry management and

zoonotic risk mitigation (Mitchell, 2019). Across these diverse

settings, successful zoonotic risk communication efforts have

depended on the use of culturally relevant messaging and culturally

familiar narratives in a participatory manner to build community

t ru s t , su s t a in behav io r change , and ach i eve more

effective intervention.
4 Resolving the paradox and dilemma
with a biophilia-based approach to
zoonosis prevention

4.1 Fostering responsible biophilia for safe
and sustainable human-nature connection

Despite the potential zoonotic risks from close human-animal

contact, when guided by responsible principles centered on

biodiversity conservation and ethical interactions with nature,

biophilia can help mitigate these risks by maintaining healthy

ecosystems and promoting safe and sustainable human-nature

interactions. Biodiversity plays a critical role in regulating

pathogen transmission and controlling host populations to limit

disease spillover (Plowright et al., 2024). Responsible land use to

protect intact ecosystems can serve as a natural defense against

zoonotic threats while supporting local livelihoods (Dobson et al.,

2020). Sustainable use of wild resources, such as regulated hunting,

non-timber forest products, and agroforestry, can provide

economic benefits while minimizing habitat destruction and

human-wildlife conflict (Fromentin et al., 2023). Ethical and

sustainable ecotourism exemplifies how human-wildlife

interactions can be managed to minimize health risks while

promoting conservation and economic benefits. In Liberia,

ecotourism sites have been designed to allow safe bat watching

without disturbing natural roosting habitats and reducing the

likelihood of zoonotic transmission (IUCN and EcoHealth

Alliance, 2022).

Human settlements and land-use practices should be designed

in a manner that fosters both ecological integrity and public health.

Urban planning that integrates green spaces without increasing

vector habitats can improve human well-being and reduce disease

risk at the same time (Fournet et al., 2024). In the United States,

wildlife-friendly urban planning has considered bat-friendly

dwelling designs, allowing people to coexist with bats in ways that

reduce zoonotic risks while maintaining their ecological role in pest

control and pollination (Pfeiffer, 2019). In addition, educational

initiatives on responsible pet ownership have the potential to

mitigate zoonotic risks associated with the exotic pet trade. These

examples highlight the potential of a responsible approach to land,

animals, and natural resources stewardship, which can foster a
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sustainable human-nature connection while contributing to human

health and economic development. By cultivating a sense of

responsible biophilia, we can transform human-nature

interactions into opportunities for disease prevention, ensuring

that conservation, economic development, and public health

reinforce one another mutually rather than competing.
4.2 Promoting biodiversity conservation as
a zoonotic risk mitigation strategy

Biodiversity conservation serves as a natural defense against

zoonosis emergence by maintaining healthy ecosystems that

regulate pathogen transmission (Plowright et al., 2008). Several

community-led conservation programs have demonstrated the

potential for synergies between conservation, public health, and

local needs, pointing to the possibility of mutually beneficial

outcomes (Brooks et al., 2012). Payments for Ecosystem Services

(PES) programs compensate communities for biodiversity

conservation efforts, reducing habitat destruction while lowering

human-wildlife conflict and interactions and potential zoonotic

spillovers (Salzman et al., 2018). In the agricultural sector, wildlife-

friendly farming through reduced intensity of agricultural

management and integrated conservation actions has been shown

to increase the richness and abundance of plants, bees, and bird

species (Pywell et al., 2012). Wildlife-friendly livestock management

with non-lethal predator management and changes in grazing

strategies have helped promote mammalian biodiversity recovery,

thereby supporting healthy ecosystems for livestock and maintaining

the co-existence of zoonotic pathogens and reservoirs to mitigate

spillover risks (Schurch et al., 2021). Habitat preservation efforts, such

as bat roost conservation, can help protect natural roosting sites and

reduce stress-induced viral shedding and the likelihood of pathogen

spillover (Ruiz-Aravena et al., 2022). Vaccination strategies, such as

rabies control programs in dogs and wildlife, can help eliminate

human rabies cases while preserving carnivore populations

(Akinsulie et al., 2024). These examples demonstrate that

preserving ecosystems is not only an environmental priority but a

pivotal public health strategy, underscoring biodiversity as a

fundamental element in zoonosis prevention.
5 Conclusion

These paradoxes and dilemmas are not insurmountable

conflicts but complex interconnected challenges requiring

collaborative and systematic solutions.
5.1 An integrated approach to transform
biophilia into opportunities for zoonosis
prevention

Promoting responsible biophilia and biodiversity has the

potential to reconcile the paradox between fostering human-

nature connections and mitigating zoonotic risks, informing
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ethical decision-making that benefits human, animal, and

ecosystem health. Integrating conservation efforts with sustainable

natural resources management, ethical nature-based activities, and

community-centered disease prevention strategies can help reduce

the trade-offs between protecting biodiversity, safeguarding public

health, and supporting local livelihoods. Instead of perceiving

conservation and zoonosis prevention as disparate goals, an

integrated approach emphasizes biodiversity as a primary

mechanism for mitigating zoonotic risk while providing economic

opportunities. Many existing cases have offered a feasible

framework for people to coexist with nature safely and sustainably.
5.2 An equitable and just approach to build
community-driven and culturally inclusive
strategies for zoonosis prevention

Furthermore, the incorporation of cultural and social

perspectives into conservation and zoonosis prevention strategies

has been demonstrated to promote sustainable and community-

driven solutions. Integrating local and traditional knowledge into

local surveillance systems and resource management can promote

ecological stewardship in ways that align with local cultural

practices. Meanwhile, the implementation of culturally relevant

risk communication strategies has demonstrated efficacy in

fostering engagement and compliance by leveraging trusted local

leaders, traditional storytelling, and community-led activities. These

approaches ensure that solutions are not only scientifically sound

but also acceptable, equitable, and sustainable to be capable of

driving changes in the long term.
5.3 One Health principles as a guide for
policymaking

These solutions will result from a paradigm shift in the

development and implementation of zoonotic risk mitigation,

transitioning from a siloed, discipline-specific, and academic

process to a transdisciplinary, community-centered, and cross-

sectoral collaboration. A One Health approach that recognizes the

interconnections between people, animals, and ecosystems has the

potential to encourage policies that balance human-nature

connection and zoonotic risk management. These policies can

guide various sectors, including urban planning, tourism,

biosecurity measures, and other ethical and sustainable

regulations in conservation and public health, acknowledging the
Frontiers in Conservation Science 05
value of biophilia. This approach is poised to foster collaborative

efforts to break down the barriers between disciplines and sectors

and transform the perceived paradoxes and dilemmas into

synergies, resulting in solutions from short-term fixes to long-

term resilience.
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