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Abstract
Originating in medical and veterinary spheres, the One Health concept stands as an open call for collaboration also between 
these disciplines or professions and those of environmental and social science. However, the communities of practice in 
question show uneasy or under-developed collaborations, due to a variety of factors. We argue that an important factor is 
the way issues are raised and questions are formulated, i.e., their framing. Based on complementary perspectives on health 
and knowledge, this overview provides an inter- and trans-disciplinary analysis of the role of the framing of « nature » in One 
Health discourses as a barrier or a facilitator to collaboration, as revealed by the scientific literature. We find that the lack of 
reflection by scientists about the framing under which they operate appears as a major factor of misunderstanding between 
disciplines, and a barrier for inter- and trans-disciplinary solutions to improve management of health risks and benefits. 
Hence, to build such solutions, framing will have to be a conscious and repeated step in the process, acknowledging and 
explaining the diversity of viewpoints and values. The interdisciplinary dialogues inherent in this process promote translation 
between scientific domains, policy-makers and citizens, with a critical but pluralistic recourse to various framings of health 
risks and benefits associated with nature, and a deep awareness of their practical and ethical consequences.

Keywords  Discourse · Health risks and benefits · Epistemology · Interdisciplinarity and transdisciplinarity · Science–
policy–society interface · Decision-making · Positional objectivity

Introduction: needs and approach

The One Health concept stresses the complex intertwin-
ing of human health, animal health and the state of eco-
systems, then also termed “ecosystem health” (Zinsstag 
et al. 2015a). These three domains appear as constituting 
one single health, in a shared world with shared risks and 
benefits (Rabinowitz et al. 2008). Fitting within a theoreti-
cal framework of complexity and fueled by strong concerns 
about present trends in health risks emergence, it may also 
be considered a sustainability-oriented approach of health, 
or a health-oriented approach of sustainability. To take into 
account these many interactions and interdependencies 

between the health of humans, animals and their environ-
ments, the One Health concept encourages collaborations 
between medical and veterinary sciences, as well as between 
them and social and environmental sciences (WHO-CBD 
2015). Championed since 2010 by the tripartite between 
World Health Organization (WHO), World Organization of 
Animal Health (OIE), and Food and Agriculture Organiza-
tion of the United Nations (FAO) (FAO-OIE-WHO 2010), 
this call for collaborations is aimed at academia and society 
at large, which is translated under the terms of interdiscipli-
narity and intersectoriality, respectively. The term transdisci-
plinarity further underlines the need to strengthen exchanges 
at the science–society interface (Zinsstag et al. 2015a).

However, the inclusion of environmental science in One 
Health communities has proven weak (Destoumieux-Garzón 
et al. 2018; Khan et al. 2018). In this overview, we propose 
interdisciplinary perspectives on this experienced interdis-
ciplinary barrier. More particularly, we base our argumenta-
tion on a proposed divide in the way nature or environment 
is considered, which is termed here “framing”, within the 
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scientific communities involved. Discussing relevant litera-
ture, notably integrated studies of risks, benefits, decision-
making and governance, we analyze this framing effect and 
discuss resulting needs and opportunities in integrative and 
comparative approaches to health, specifically from an epis-
temological and science-in-society point of view. As often in 
interdisciplinary work, terminology will be carefully clari-
fied according to the authors’ intentions, since terms often 
cover different interpretations in different disciplines.

Is nature good or bad? An inconvenient 
conversation

Speaking about emerging diseases with some medical or vet-
erinary researchers, one might conclude somewhat bluntly 
that nature to them is a frightening danger for humanity, a 
reservoir for ever-more numerous and deadly diseases, bear-
ing exotic names as Ebola, Nipah, Zika, Chikungunya or 
more abstract acronyms as MERS-CoV or SARS. As the 
conversation continues, soon the concept of an “interface” 
between human, animal and (natural) environment will pop 
up; an “interface” that soon proves to be some virtual place 
where deadly pandemic risks lie waiting for humanity. The 
emergence of Highly Pathogenic Avian Influenza (HPAI) in 
the early 2000s was the main trigger for this discourse and 
the institutionalization of One Health (Scoones 2010; Gibbs 
2014). This view inspired the common statement of the 
WHO, OIE and FAO on the need for inter-sectorial collabo-
ration to manage “health risks at the interface human–ani-
mal–environment” (FAO-OIE-WHO 2010). Underlying 
these frameworks, is the factual assertion that the majority 
of human pathogens originate from animals (Taylor et al. 
2001) and, more specifically, that 70% of emerging infec-
tious diseases are coming from wildlife (Jones et al. 2008). 
Hence, the link between animal and human health appears 
based on what Rabinowitz et al. (2008) call an “us vs. them” 
perspective. This perspective is still the main driver of One 
Health development and institutionalization (Destoumieux-
Garzón et al. 2018; Machalaba et al. 2018), as illustrated 
by the title of the 2018 Prince Mahidol Award Conference, 
i.e., “Making the World Safe from the Threats of Emerging 
Infectious Diseases”.

The fear for pandemics has been a strong driver for the 
One Health movement (Gibbs 2014), enabling fund-raising 
for research and other projects on infectious diseases in 
the developing world. The negative framing of nature as 
a source of danger—and a justification for obtaining fund-
ing—has gained wide acceptance among funding agencies 
and fund seekers for health projects. The response is clear: 
we have to shield off humanity from nature. This mindset 
strongly adheres to the prevailing “culture–nature divide” 
(Bakari 2014). This framing will be at best disappointing 

and most probably irritating to many nature conservation 
scientists and professionals (and most likely to some health 
science professionals, too), who were until then convinced 
that a healthy human would be “in harmony with a preserved 
nature”. This idea can be dismissed as “hopelessly roman-
tic”, but in fact paradoxically feeds other threads of the One 
Health approach (Zinsstag et al. 2015a). It is rooted in the 
ancient history of classical medicine (Bresalier et al. 2015), 
and is becoming increasingly consensual among experts in 
its modern formulation (Gibbs 2014), calling for a shift in 
perspective from “us vs. them” to “shared risks” (Rabinow-
itz et al. 2008). This is in line with ecosystem approaches 
to health (Rapport et al. 1999), recognizing an inextrica-
ble linkage between humans and their environment as 
human–environment systems or social-ecological systems 
(SES) (Ostrom 2007).

Good, bad, both: where’s the problem?

The above-mentioned conversation is—unfortunately—not 
fully fictional and may be familiar to many researchers. It 
highlights the misunderstanding between the negative and 
positive framings of nature as an overlooked field of tension 
hampering the implementation of the One Health approach, 
which ideally requires the creation of added value by inte-
grating various disciplines and skills (Zinsstag et al. 2015a). 
This dialogue may even become more complex since cul-
ture heavily influences the relationship between humans and 
animals and nature (MacGregor and Waldman 2017). For 
example, a dog is considered as impure in many Arabic cul-
tures, but a companion or even a family member in western 
countries, and a consumption animal in others. However, 
while this diversity may be well identified when tackling 
diverse application contexts worldwide, within the scientific 
community the multiplicity of worldviews is often not rec-
ognized for the cultural divide it may cause.

A dominantly negative framing of nature can be detri-
mental to the implementation of a One Health approach if 
it discourages collaboration under this integrative frame-
work. Divergences in views are indeed a common barrier 
to communication: conflicting views may lead participants 
to reject contributions from different domains, to inflate 
or downplay risks and benefits, while the motivation to 
win the argument can often introduce strong biases in 
scientific exchange (Lyytimäki et al. 2011; Keune et al. 
2013a). Such an imbalance could further hamper oppor-
tunities for funding research and public health actions 
operating under a framing that is distinct from that of the 
call. Moreover, oversimplified communication about the 
link between wildlife and disease outbreaks can impact 
protected areas through, e.g., altered visitor or community 
perception or through invasive management interventions 
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like fencing or spraying (De Vos et al. 2016). Wildlife 
culling has also been a recurrent strategy to control dis-
eases (e.g., Caley et al. 1999; Jenkins et al. 2010; ANSES 
2015), raising questions regarding ethics and conservation, 
and regarding effectiveness and sustainability (Harrison 
et al. 2010; Treanor 2013; Lederman 2016). Oversimpli-
fied communication also neglects the fact that parasites, 
being evolutionary products and actors in complex eco-
systems, may have an ambivalent influence on their host’s 
health: they serve as important bio-indicators and some-
times they even reduce pollutant concentrations in their 
hosts (Sures 2008). They can furthermore act as ecosystem 
engineers (Hatcher et al. 2012) and contribute to preven-
tion of immune-regulated diseases (Guarner et al. 2006; 
Rook 2009; Weinstock and Elliott 2009).

Nature is supportive of human health through numerous 
ecosystem services (Hartig et al. 2014; WHO-CBD 2015), 
also coined “Nature’s Contribution to People” (NCP) in 
a pluralistic approach to recognize the diversity of values 
(Pascual et al. 2017). Examples include waste management, 
water purification, air quality, pest control, all protective 
against a wide diversity of diseases. Certain health problems 
like allergies recently emerged from continuously shielding 
off humanity from nature (Hanski et al. 2012). Addition-
ally, as now observed with the emergence of Lyme disease 
in temperate climates, awareness raising about ticks may 
discourage people from going for a walk, which conflicts 
with the health benefits of outdoor recreation (Donohoe 
et al. 2015). Similarly, ambivalent health effects of behav-
ioral changes appeared in food risk management, where 
for instance the advice of limiting the consumption of key 
food sources (such as marine products) due to contaminants 
somewhat contradicts the benefits of balanced diets (Ass-
muth 2011; Lyytimäki et al. 2011). Therefore, systemati-
cally presenting wildlife and biodiversity as a threat to be 
eliminated or mitigated hampers global and integrated man-
agement of health and biodiversity. It might generate unex-
pected environmental and health problems in the long run.

Another strong example of a clash of different framings 
can be illustrated in the Sahel, where public health com-
munication about Rift Valley Fever in Niger was perceived 
in an antagonistic way by local pastoralists (Kreuter et al. 
2003; Torri 2012). The health messages were perceived as 
elements of a political campaign against their way of life. 
Therefore, under the concept of intercultural health, initia-
tives should emerge to account for cultural diversity and 
work towards complementary visions of health, reflecting 
the western biomedical vision and indigenous knowledge 
on health and medicine (e.g., Torri 2012). This is illustrated 
in Chad, where transdisciplinary, participatory processes 
engaging mobile pastoralists, authorities and scientists con-
tributed to mutual understanding and joint identification of 
health service interventions. In this way, transformational 

knowledge was created between academic and non-academic 
actors (Schelling et al. 2007).

But what does (One) health mean?

The dominant position of zoonotic infections in the One 
Health conceptual framework (e.g., Gibbs 2014; Degeling 
et al. 2015) does not concur with the definition of health by 
the WHO in its constitution (1946): « a state of complete 
physical, mental and social well-being and not merely the 
absence of disease or infirmity » , nor is it in line with the 
One Health concepts promoted by WHO, OIE, FAO or the 
Convention on Biological Diversity (CBD). Beyond these 
official statements, a large body of literature puts the concept 
of health under philosophical and ethical scrutiny (for an 
example under the One Health framework, see Houle and 
Cooke 2015). Apart from One Health, other approaches to 
health exist that are considered “holistic and interdiscipli-
nary”, such as EcoHealth and Planetary Health. These differ 
in their contributing disciplines and core values (Lerner and 
Berg 2017). This obviously has its impact on how “nature” 
[under the form of animals, ecosystems, (parasite) biodi-
versity…] is valued throughout these approaches. Despite 
the wealth of perspectives on One Health, we propose that 
ultimately the concept amounts to considering that all liv-
ing beings share common environments and that the health 
of humans and domestic or wild animals alike depends on 
these environments, including their biological, chemical and 
physical components. Beyond this common dependency on 
environmental and ecological conditions, health as an inher-
ent and shared property of all living systems underlines the 
relevance of the notion of One Health. Hence, there is a 
conceptual, theoretical, methodological (by cross-fertiliza-
tion of knowledge) and even symbolic justification for One 
Health. Within the One Health approach, the concepts of 
human health, animal health, and ecosystem health should 
be considered together.

Regarding animal health, present western societies tend to 
adhere to a concept similar to that formulated by the WHO 
for humans. Health of (domestic and wild) animals is thus 
considered a state of well-being (physical, mental and social) 
that has to be pursued in its own regard, and not simply 
as a factor of utility or safety for humankind (Nicks and 
Vandenheede 2014). In line with this opinion, animals may 
be rather referred to as “non-human animals” (e.g., Singer 
1993; Whittaker 2015). However, the main driver of animal 
health actions currently remains their utility for humans, 
under the concept of “veterinary public health” (Stewart 
et al. 2005).

The present One Health frameworks may address a 
range of environments, more or less modified by human 
activities (e.g., agriculture, forest exploitation, industrial 
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development) but always including natural components, 
which might be “in health” or not, thus justifying our pre-
sent focus on the term “nature”. Hence, so-called “ecosys-
tem health” may be thought of along two main threads. One 
considers it under the scope of “ecosystem services” (in the 
agricultural sector among others, this would mean “multi-
functionality”, see Brunstad et al. 2008), strictly relating 
to utility to humankind, and potential substitution by other 
service providers. The second line of thinking defends the 
duties of man towards nature, stressing the need to respect 
nature or at least minimize negative impacts on nature. This 
approach to health is often expressed in terms of integrity 
and resilience of biological systems (notably ecosystems). 
Especially the resilience concept overlaps with the aspect of 
multifunctionality, while also stressing the ability to recover 
and regenerate. Another overlap in frame is the notion that 
by protecting and caring for nature also humans can be pro-
tected, or even that only by protecting ecosystem integrity 
can humans thrive, i.e., they share at least some goals, and 
nature—like non-human–animals traditionally—can thus 
also function as a sentinel of human health. The human 
responsibility towards the natural world often finds—albeit 
not always unequivocally—its origins in philosophical or 
religious traditions, Buddhist, Christian or animistic (Negi 
2010; Kongsak 2012; Francis 2015), and also in, e.g., Hin-
duism, Islam, Sikhism, Jainism (Andhra Pradesh State Bio-
diversity Board 2006). These perspectives further refer to 
the multitude of framings of nature and conservation itself, 
such as the different emphases between “nature for itself”, 
“nature despite people”, “nature for people” and “people 
and nature” proposed by Mace (2014), or, more recently, 
humankind as steward for evolutionary processes (Sarrazin 
and Lecomte 2016). The multitude of different normative 
views of nature, as exemplified earlier with the case of the 
dog–human relationship, makes it impossible to identify one 
common view. Hence, facing action needs in intercultural 
contexts, a self-reflexive attitude will be needed to clarify 
the perspective from which a human–animal–environment 
issue is tackled (Zinsstag et al. 2015a).

What exactly is framing and why does it 
matter?

Framing, simply stated, refers to the particular ways in which 
an issue is interpreted and represented (Hugé et al. 2017). It 
consists in setting the boundaries of an issue, deciding the 
particular perspective to adopt for its resolution. Far from 
being trivial, framing is a crucial step in tackling complexity 
(Cilliers et al. 2013; De Fries and Nagendra 2017; Keune 
and Assmuth 2018), which characterizes the scope of the 
One Health concept. Setting the scene to take action, fram-
ing is also described as a key part of participatory decision 

and policy-making processes (Fish et al. 2016). The contro-
versial dimension of topics involving health and environ-
ment implies that the wording of a research and/or policy 
question entails a set of a priori value-laden statements, 
either knowledge or beliefs, which may allocate a higher 
weight to the “negative” or the “positive” roles attributed to 
nature. With regard to research priorities and to management 
and governance, a particular framing reflects norms, social 
conventions and constraints that define which actions are 
acceptable in a specific context (Phillips et al. 2004; Ass-
muth et al. 2010).

Framing nature in the One Health context is akin to the 
even more basic issue of framing health itself: do we aim 
at favoring health or at preventing and controlling diseases? 
The difference between these two framings is firstly a matter 
of scope of the approach or restrictiveness of the concept of 
disease, even more if it refers to infectious diseases. More 
crucially, these framings call for different actions. Hence, the 
negative framing of “diseases” calls for a policy of prepared-
ness, prevention, epidemiological prediction and mitigation, 
acting on what Degeling et al. (2015) call the “necessary and 
proximal causes”. On the other hand, the positive framing 
of “health” rather calls for long-term actions on structural 
promoters of health (i.e., social and environmental drivers) 
(Kelly et al. 2009). Hence the involvement of environmen-
tal scientists and professionals is expected to be easier in 
a framing of health than in one of disease. However, even 
under a framing dominated by diseases and threats, the 
introduction of environmental sciences, especially ecology, 
facilitates a systemic and holistic approach, also conducive 
to considerations on such structural promoters of health 
(Destoumieux-Garzón et al. 2018).

The importance of framing lies in its influence on sub-
sequent decision-making. Indeed, behavioral economics 
highlights the influence positive or negative framing 
exerts on individual decision-making and cooperative 
choices (Tversky and Kahneman 1981; Andreoni 1995; 
Kotani et al. 2014). Hence, according to these insights, 
the framing resulting from the mainstream perspective 
or focus of a discipline will directly influence the way 
decisions are made within that discipline. In their seminal 
works, Tversky and Kahneman (1981) analyzed public 
health decision-making in an experimental setting. The 
choice submitted to participants contrasted two options 
differing in the certainty of their outcome: one option 
resulted in a certain outcome while the other resulted in 
a probability of obtaining that outcome. Expressing the 
latter outcome as a number of saved lives or deceased 
people influenced the decision, despite the equivalence 
between both situations: the certainty option expressed 
positively (number of lives saved) proved attractive, the 
very same option expressed negatively (number of deaths) 
proved repulsive and the probabilistic outcome was then 
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more often preferred. It appears that negative framings 
can hence lead to more risky decisions. Funding decisions 
might be such risky decisions stimulated by negative 
framings, as highlighted above. Regarding the coopera-
tive or non-cooperative choices—which may be paralleled 
with interdisciplinarity versus monodisciplinarity—the 
strongest impulse for cooperation is generally given by 
positive framings (Andreoni 1995). More recently, Kotani 
et al. (2014) brought an additional insight by differentiat-
ing between people with an a priori cooperative versus 
individualistic attitude: the former proved more coopera-
tive under a negative framing while the latter cooperated 
more under a positive framing. The authors explain this 
puzzling finding by the possibly stronger commitment 
of cooperative people when facing a common danger. 
Individualistic people, in line with the general case first 
shown by Andreoni (1995), would better cooperate when 
stimulated by a positive vision of the task or challenge.

Economics further provide clues on the motives behind 
a negative or even catastrophic framing of health risks. 
Indeed, people tend to ascribe lower importance to out-
comes in the remote future, which is accounted for in 
project evaluations by applying a corrective factor on 
monetary flows, called “discounting of utility” (Samu-
elson 1937). By lowering the weight of future gains and 
costs in decision-making, this discounting minimizes 
the weight of sustainability concerns in public decisions 
and puts a strain on present investment for conserva-
tion (Dietz and Neumayer 2007). In this regard, framing 
environmental issues as catastrophes and major threats, 
such as emerging diseases, contributes to a perception of 
emergency among decision-makers and among the wider 
public regarding behavioral change. Two cognitive biases 
in decision-making are relevant here, as studied by Kah-
neman and Tversky (1979). First, losses are perceived 
more acutely than gains, meaning that the possibility of 
smaller losses may outweigh that of larger gains. Second, 
low probabilities are commonly overestimated, which in 
the present case leads to overestimating the importance 
of a topic like “emerging pandemic threats”. Moreover, 
negative framings are known to be stronger psychological 
attractors (Bolls et al. 2001; Ferreira et al. 2011). These 
fundaments are exploited by a line of research on panic 
effects in decision-making and behavior (Lerner et al. 
2015). Nevertheless, it may be proposed that decisions 
spurred by a framing of alert and emergency will tend 
to favour actions with rapid expected results (e.g., vac-
cination campaigns). In a context of financial resource 
scarcity and allocation choices, this may be at the expense 
of more long-term oriented actions (e.g., more sustainable 
land use), which would have needed a distinct framing to 
be pushed forward.

Framing and positional objectivity: what 
is true? How do we make decisions?

There is ample evidence supporting the medical and vet-
erinary approach to the environment as a reservoir of risks: 
many health risks do originate from wildlife. Conversely, 
an ecological approach may capture the natural processes 
involved, but be limited in considering human or animal 
health. All of these may overlook key societal aspects of 
health risks and benefits from nature to various groups of 
organisms. While Tversky and Kahneman (1974; 1981) 
use distinct framings of logically identical situations to 
deal with uncertainty and bias in decision-making, the 
situations we are dealing with here are complex, with a 
diversity of views on a diversity of realities, thus involv-
ing ambiguity besides uncertainty. Indeed, at the heart 
of a critical perspective on complexity lie fundamental 
questions about the status of meaningful knowledge, for 
which no unambiguous criteria exist. Hence, the complex-
ity framework acknowledges the possibility for different 
descriptions of a same system to co-exist, accepting that 
all knowledge is provisional and entails normative choices 
and ethical and political issues (Cilliers 2005).

In his epistemological work, Sen (1993) introduced 
the idea of positional objectivity, according to which an 
observation may be recognized as objective when it is 
shared between several observers standing in the same 
position (e.g., resorting to a same scientific discipline). 
Their observation is then said to be “positionally objec-
tive” and may contradict, or differ from, positionally 
objective observations made from other positions. While 
each positionally objective view may be useful, when con-
sidered separately, they may lead to mistakes due to the 
biased perspective of the position. The main issue is not to 
assess the impact of logically equivalent (i.e., having the 
same truth-value that is, being verified by the same facts) 
framings on decision-making, but to deal with descriptions 
having different truth-values (i.e., being verified by differ-
ent facts and actors). Considering the above-mentioned 
divergence in thinking between medical, veterinary and 
environmental sciences, Sen’s positional objectivity would 
help in raising awareness among practitioners about the 
incompleteness of their view, notwithstanding the truth-
value of their assertions when taken in isolation. This 
means that what is considered by many life scientists or 
health professionals as philosophical considerations out 
of their own scope of interest, should be better taught to 
students in life science and health curricula. Especially for 
medical and veterinary professions, we here propose that 
fundamentals of epistemology would benefit students, by 
helping them to question the validity of the knowledge that 
underlies an ethical action.
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In translating these epistemological considerations to 
One Health, to avoid potential mistakes in management and 
research actions, one has to cross the limits of the positional 
observation, i.e., enter in a “transpositional dialogue”, more 
widely called interdisciplinarity, although various under-
standings of the term may differ (Choi and Pak 2006; Zins-
stag et al. 2015a). This dialogue requires translation between 
researchers, as already stressed, but also between research 
and applied fields of policy and practice, as called for in the 
One Health framework under the term of transdisciplinarity 
(Zinsstag et al. 2015a). This introduces additional challenges 
of reconciling value judgments and world-views besides 
facts (Putnam 2002). This can be approached, e.g., by 
Habermas’ communicative rationality (Skollerhorn 1998). 
Along this view, a dialogue basically needs a democratic 
procedure, in which views and arguments may be expressed 
without threats of repression, to yield rational decisions and 
actions. This social learning process, involving a diversity 
of communities (scientists from different disciplines, policy-
makers, citizen movements), should genuinely aim at solving 
life-quality issues.

This agrees with a view of complexity as being—to a 
large extent—negotiated (Keune et al. 2013b). Key issues 
in this negotiation are: (i) tolerance of diversity regarding 
types of information and actors that play a role in the deci-
sion-making process, (ii) how to deal with uncertainty and 
complexity, difference of opinion, and the weight of a vast 
amount of information processed and deliberated in the deci-
sion support procedure. While this negotiation should come 
to decisions and actions, these will not be final, as argu-
ments will evolve and knowledge will progress (Skollerhorn 
1998). Hence, gaining knowledge about complexity will be 
as important as acting based on limited knowledge (Keune 
2012), the interpretative nature of knowledge being closely 
related to normative choices, ethical issues, and political 
issues.

Framing nature in One Health: consequences 
for action

The One Health approach has proven beneficial in tackling 
challenges such as the pandemic threat of avian influenza 
and neglected zoonoses (Okello et al. 2011; Gibbs 2014). 
Moreover, its utility is not only demonstrated for the surveil-
lance of zoonotic outbreaks, but for fundamental research, 
biodiversity conservation and health policy. However, 
challenges remain in upscaling and sustaining One Health 
beyond a reactive approach and beyond specific outbreak 
cases (Kelly et al. 2017). While One Health is often and 
rightly presented as economically beneficial, through cost-
sharing and synergies in action (Zinsstag et al. 2015b), we 
believe that many potential benefits lie at the analytical 

level and in enriched conceptual frameworks (Godfroid 
et al. 2013; Binot et al. 2015). However, the One Health 
concept often remains a promise due to barriers in col-
laboration (Gibbs 2014). Yet, the cooperative behavior of 
practitioners and scientists depends on their expectations, 
themselves under multiple influences, including the issue’s 
framing. The framing of nature in funding calls for health 
research will influence scientists, who will in turn influence 
the main messages delivered to society and to research pol-
icy-makers, who in turn devise funding calls. This feedback 
loop reflects the intrinsic complexity of framing. The role of 
policy may be to modify actors’ expectations in agreement 
with a desired behavior (Nyborg et al. 2016), which may 
also be a role of scientific production and communication. 
Co-construction of and brokering on knowledge in an array 
of fields, notably ecology, human health and veterinary sci-
ence but also social sciences, will thus be needed (Assmuth 
and Lyytimäki 2015). Typical desired behaviors under One 
Health may be reduction of antibiotics or bushmeat con-
sumption, and enhancing collaboration between environ-
mental, health and social sciences across professional sec-
tors. Acknowledging the role of framing in implementing 
One Health is key, since it goes beyond the deadlock created 
by interdisciplinary misunderstanding and vested interests, 
be they corporate (Gilmore and Fooks 2012) or economic, 
as well as unconnected expertise (Hall 2005). Framing is a 
crucial stage of dialogue building shared representations and 
interests between actors with a common challenge.

Also pertaining to the process of framing, the importance 
of narratives and storytelling in health behavior was pro-
posed from experimental psychology (Rothman et al. 1993; 
Hinyard and Kreuter 2007). Storytelling, moreover, proved 
important for intercultural communication (Christensen 
2012). Given the behavioral and intercultural dimensions 
described above, the potential of storytelling together with 
communication technologies within the One Health frame-
work requires further investigation, for application across 
the scientific community, at the science–policy–society 
interface and to explore the human–nature bond (Lapinski 
et al. 2015).

Considering nature only as a reservoir for pathogens and 
vectors has led to a partial and biased understanding of eco-
systems (Thompson et al. 2010) and to potentially unsuit-
able strategies. Conversely, a positive framing of nature in 
health, stressing the interlinkage of human and animal health 
in shared ecosystems with shared risks (Rabinowitz et al. 
2008), or viewing a healthy ecosystem as a buffer against 
pandemics (Epstein et al. 2003), may provide a framework 
for less anthropocentric and more holistic policies, in a 
renewed ethical thinking (Lederman 2016). Indeed, the 
lack of articulation between environmental ethics, public 
health and non-human ethics in the health sector rhetoric 
may weaken each of these components (Rock and Degeling 
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2015). What emerges here is a loop linking the One Health 
concept (calling for transdisciplinarity), framing of prob-
lems (allowing or impeding its implementation), and ethi-
cal thinking (influenced by transdisciplinarity and fueling 
health conceptualization and framing). This loop should be 
recognized and mobilized in the present dynamic of deeper 
inclusion of social and environmental sciences in the One 
Health community (Keune et al. 2017).

Conclusion and perspectives

Dealing with One Health, public and animal health profes-
sionals often tend to focus only on diseases (and thus fear 
and risks), hence on disruption of the positive equilibrium 
that health fundamentally entails and targets. This maintains 
a misunderstanding between health and environment profes-
sionals, the latter usually acting under (or believing in) a 
positive framing of environment, biodiversity and nature, 
while the former may use a negative framing for the sake of 
getting funds and because they are also culturally convinced 
of this conceptual framework, in the name of saving human 
lives. Acknowledgement of the role of framing, as a con-
tinuous and iterative process of co-production throughout 
all stages of research, may contribute to more fruitful and 
inclusive One Health collaborations for the greater benefit of 
human, animal and environmental health, and more specifi-
cally biodiversity.

Acknowledgements  The authors would like to acknowledge Séverine 
Thys (Institute of Tropical Medicine of Antwerp, Belgium), Marc Van-
denheede (University of Liège, Belgium), and Sergei Khomenko (UN-
FAO) for their insightful comments on this paper’s idea and writing. 
LJdB and MPMV are supported by the Belgian Directorate-General for 
Development Cooperation and Humanitarian Aid [CEBioS program].

Compliance with ethical standards 

Conflict of interest  The authors declare no financial competing inter-
ests.

References

Andhra Pradesh State Biodiversity Board (2006) Religion and biodi-
versity. Guntur, Andra Pradesh

Andreoni J (1995) Warm-glow versus cold-prickle: the effects of posi-
tive and negative framing on cooperation in experiments. Q J Econ 
110:1–21. https​://doi.org/10.2307/21185​08

ANSES (2015) Mesures de maîtrise de la brucellose chez les bou-
quetins du Bargy. Rapport d’expertise collective. https​://www.
anses​.fr/fr/syste​m/files​/SANT2​014sa​0218R​a.pdf. Accessed 19 
April 2017

Assmuth T (2011) Policy and science implications of the framing and 
qualities of uncertainty in risks: toxic and beneficial fish from 
the Baltic Sea. Ambio 40:158–169. https​://doi.org/10.1007/s1328​
0-010-0127-z

Assmuth T, Lyytimäki J (2015) Co-constructing inclusive knowl-
edge in converging fields: environmental and health care. Envi-
ron Sci Policy 51:338–351. https​://doi.org/10.1016/j.envsc​
i.2014.12.022

Assmuth T, Hildén M, Benighaus C (2010) Integrated risk assessment 
and risk governance as socio-political phenomena: a synthetic 
view of the challenges. Sci Total Environ 408:3943–3953. https​
://doi.org/10.1016/j.scito​tenv.2009.11.034

Bakari M (2014) Sustainability and contemporary man-nature divide: 
aspects of conflict and alienation. Consilience J Sustain Dev 
13:195–216. https​://doi.org/10.7916/D8N01​66G

Binot A, Duboz R, Promburom P, Phimpraphai W, Cappelle J, Lajaunie 
C, Goutard FL, Pinyopummintr T, Figuié M, Roger FL (2015) A 
framework to promote collective action within the One Health 
community of practice: using participatory modelling to enable 
interdisciplinary, cross-sectoral and multi-level integration. One 
Health 1:44–48. https​://doi.org/10.1016/j.onehl​t.2015.09.001

Bolls PD, Lang A, Potter RF (2001) The effects of message valence 
and listener arousal on attention, memory, and facial muscular 
responses to radio advertisements. Communic Res 28:627–651. 
https​://doi.org/10.1177/00936​50010​28005​003

Bresalier M, Cassidy A, Woods A (2015) One Health in history. In: 
Zinsstag J, Schelling E, Waltner-Toews D, Whittaker M, Tanner 
M (eds) One Health: the theory and practice of integrated health 
approaches. CAB International, Oxfordshire, pp 1–15

Brunstad RJ, Gaasland I, Vårdal E (2008) Multifunctionality in agri-
culture: evaluating the degree of jointness, policy implications. 
OECD Publishing, Paris. https​://doi.org/10.1787/97892​64033​
627-en

Caley P, Hickling GJ, Cowan PE, Pfeiffer DU (1999) Effects of sus-
tained control of brushtail possums on levels of Mycobacterium 
bovis infection in cattle and brushtail possum populations from 
Hohotaka, New Zealand. N Z Vet J 47:133–142. https​://doi.
org/10.1080/00480​169.1999.36130​

Choi BC, Pak AW (2006) Multidisciplinarity, interdisciplinarity and 
transdisciplinarity in health research, services, education and 
policy: 1. Definitions, objectives, and evidence of effectiveness. 
Clin Invest Med 29:351–364

Christensen J (2012) Telling stories: exploring research storytelling 
as a meaningful approach to knowledge mobilization with Indig-
enous research collaborators and diverse audiences in community-
based participatory research. Can Geogr 56:1541–1564. https​://
doi.org/10.1111/j.1541-0064.2012.00417​.x

Cilliers P (2005) Complexity, deconstruction and relativism. Theory 
Cult Soc 22:255–267. https​://doi.org/10.1177/02632​76405​05805​2

Cilliers P, Biggs HC, Blignaut S, Choles AG, Hofmeyr JS, Jewitt GPW, 
Roux DJ (2013) Complexity, modeling, and natural resource man-
agement. Ecol Soc 18:1. https​://doi.org/10.5751/ES-05382​-18030​
1

De Fries R, Nagendra H (2017) Ecosystem management as a wicked 
problem. Science 356:265–270. https​://doi.org/10.1126/scien​
ce.aal19​50

De Vos A, Cumming GS, Cumming DHM, Ament JM, Baum J, Cle-
ments HS, Grewar JD, Maciejewski K, Moore C (2016) Patho-
gens, disease, and the social-ecological resilience of protected 
areas. Ecol Soc 21:20. https​://doi.org/10.5751/ES-07984​-21012​0

Degeling C, Johnson J, Kerridge I, Wilson A, Ward M, Stewart C, 
Gilbert G (2015) Implementing a One Health approach to emerg-
ing infectious disease: reflections on the socio-political, ethical 
and legal dimensions. BMC Public Health 15:1307. https​://doi.
org/10.1186/s1288​9-015-2617-1

Destoumieux-Garzón D, Mavingui P, Boetsch G, Boissier J, Darriet F, 
Duboz P, Fritsch C, Giraudoux P, Le Roux F, Morand S, Paillard 
C, Pontier D, Sueur C, Voituron Y (2018) The One Health Con-
cept: 10 Years Old and a Long Road Ahead. Front Vet Sci 5:14. 
https​://doi.org/10.3389/fvets​.2018.00014​

https://doi.org/10.2307/2118508
https://www.anses.fr/fr/system/files/SANT2014sa0218Ra.pdf
https://www.anses.fr/fr/system/files/SANT2014sa0218Ra.pdf
https://doi.org/10.1007/s13280-010-0127-z
https://doi.org/10.1007/s13280-010-0127-z
https://doi.org/10.1016/j.envsci.2014.12.022
https://doi.org/10.1016/j.envsci.2014.12.022
https://doi.org/10.1016/j.scitotenv.2009.11.034
https://doi.org/10.1016/j.scitotenv.2009.11.034
https://doi.org/10.7916/D8N0166G
https://doi.org/10.1016/j.onehlt.2015.09.001
https://doi.org/10.1177/009365001028005003
https://doi.org/10.1787/9789264033627-en
https://doi.org/10.1787/9789264033627-en
https://doi.org/10.1080/00480169.1999.36130
https://doi.org/10.1080/00480169.1999.36130
https://doi.org/10.1111/j.1541-0064.2012.00417.x
https://doi.org/10.1111/j.1541-0064.2012.00417.x
https://doi.org/10.1177/0263276405058052
https://doi.org/10.5751/ES-05382-180301
https://doi.org/10.5751/ES-05382-180301
https://doi.org/10.1126/science.aal1950
https://doi.org/10.1126/science.aal1950
https://doi.org/10.5751/ES-07984-210120
https://doi.org/10.1186/s12889-015-2617-1
https://doi.org/10.1186/s12889-015-2617-1
https://doi.org/10.3389/fvets.2018.00014


1736	 Sustainability Science (2019) 14:1729–1738

1 3

Dietz S, Neumayer E (2007) Weak and strong sustainability in the 
SEEA: concepts and measurement. Ecol Econ 61:617–626. https​
://doi.org/10.1016/j.ecole​con.2006.09.007

Donohoe H, Pennington-Gray L, Omodior O (2015) Lyme disease: 
current issues, implications, and recommendations for tourism 
management. Tour Manag 46:408–418. https​://doi.org/10.1016/j.
tourm​an.2014.07.006

Epstein PR, Chivian E, Frith K (2003) Emerging diseases threaten 
conservation. Environ Health Perspect 111(10):A506–A507. https​
://doi.org/10.1289/ehp.111-a506

FAO-OIE-WHO (2010) The FAO-OIE-WHO Collaboration—shar-
ing responsibilities and coordinating global activities to address 
health risks at the animal–human–ecosystems interfaces. A tripar-
tite concept note. http://www.who.int/foods​afety​/zoono​ses/final​
_conce​pt_note_Hanoi​.pdf. Accessed 19 April 2017

Ferreira P, Rita P, Morais D, Rosa PJ, Oliveira J, Gamito P, Santos N, 
Soares F, Sottomayor C (2011) Grabbing attention while reading 
website pages: the influence of verbal emotional cues in advertis-
ing. J Eye Track Vis Cogn Emot 1:64–68

Fish R, Saratsi E, Reed M, Keune H (2016) Stakeholder participation 
in ecosystem service decision-making. In: Potschin M, Haines-
Young R, Fish R, Kerry Turner R (eds) Routledge Handbook of 
Ecosystem Services. Routledge, Oxfordshire, pp 256–270

Francis (2015) Encyclical letter laudato sit of the Holy Father Fran-
cis on care for our common home. http://w2.vatic​an.va/conte​nt/
dam/franc​esco/pdf/encyc​lical​s/docum​ents/papa-franc​esco_20150​
524_encic​lica-lauda​to-si_en.pdf. Accessed 19 April 2017

Gibbs EPJ (2014) The evolution of One Health: a decade of progress 
and challenges for the future. Vet Rec 174:85–91. https​://doi.
org/10.1136/vr.g143

Gilmore AB, Fooks G (2012) Global Fund needs to address conflict of 
interest. Bull World Health Org 90:71–72. https​://doi.org/10.2471/
BLT.11.09844​2

Godfroid J, Al Dahouk S, Pappas G, Roth F, Matope G, Muma J, Mar-
cotty T, Pfeiffer D, Skjerve E (2013) A “One Health” surveillance 
and control of brucellosis in developing countries: moving away 
from improvisation. Comp Immunol Microbiol Inf Dis 36:241–
248. https​://doi.org/10.1016/j.cimid​.2012.09.001

Guarner F, Bourdet-Sicard R, Brandtzaeg P, Gill HS, McGuirk P, van 
Eden W, Versalovic J, Weinstock JV, Rook GAW (2006) Mecha-
nisms of disease: the hygiene hypothesis revisited. Nat Rev Gastro 
Hepat 3:275–284. https​://doi.org/10.1038/ncpga​sthep​0471

Hall P (2005) Interprofessional teamwork: professional cultures 
as barriers. J Interprof Care 19(suppl 1):188–196. https​://doi.
org/10.1080/13561​82050​00817​45

Hanski I, von Hertzen L, Fyhrquist N, Koskinen K, Torppa K, Laati-
kainen T, Karisola P, Auvinen P, Paulin L, Mäkelä MJ, Vartiainen 
E, Kosunen TU, Alenius H, Haahtela T (2012) Environmental bio-
diversity, human microbiota, and allergy are interrelated. PNAS 
109(21):8334–8339. https​://doi.org/10.1073/pnas.12056​24109​

Harrison A, Newey S, Gilbert L, Haydon DT, Thirgood S (2010) Cull-
ing wildlife hosts to control disease: mountain hares, red grouse 
and louping ill virus. J Appl Ecol 47:926–930. https​://doi.org/10
.1111/j.1365-2664.2010.01834​.x

Hartig T, Mitchell R, de Vries S, Frumkin H (2014) Nature and health. 
Annu Rev Public Health 35:207–228. https​://doi.org/10.1146/
annur​ev-publh​ealth​-03201​3-18244​3

Hatcher MJ, Dick JT, Dunn AM (2012) Diverse effects of parasites in 
ecosystems: linking interdependent processes. Front Ecol Environ 
10:186–194. https​://doi.org/10.1890/11001​6

Hinyard LJ, Kreuter MW (2007) Using narrative communication as 
a tool for health behavior change: a conceptual, theoretical, and 
empirical overview. Health Educ Behav 34:777–794. https​://doi.
org/10.1177/10901​98106​29196​3

Houle KLF, Cooke KT (2015) Toward a healthy concept of health. 
In: Zinsstag J, Schelling E, Waltner-Toews D, Whittaker M, 

Tanner M (eds) One Health: the theory and practice of inte-
grated health approaches. CAB International, Oxfordshire, pp 
397–414

Hugé J, Rochette AJ, Janssens de Bisthoven L, Dahdouh-Guebas F, 
Koedam N, Vanhove M (2017) Utilitarian framings of biodiver-
sity shape environmental impact assessment in development coop-
eration. Environ Sci Policy 75:91–102. https​://doi.org/10.1016/j.
envsc​i.2017.06.003

Jenkins HE, Woodroffe R, Donnelly CA (2010) The duration of the 
effects of repeated widespread badger culling on cattle TB fol-
lowing the cessation of culling. PLoS One 5:e9090. https​://doi.
org/10.1371/journ​al.pone.00090​90

Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, 
Daszak P (2008) Global trends in emerging infectious diseases. 
Nature 451:990. https​://doi.org/10.1038/natur​e0653​6

Kahneman D, Tversky A (1979) Prospect theory: an analysis of deci-
sion under risk. Econometrica 47:263–291

Kelly MP, Stewart E, Morgan A, Killoran A, Fischer A, Threlfall A, 
Bonnefoy J (2009) A conceptual framework for public health: 
nICE’s emerging approach. Public Health 123:e14–e20. https​://
doi.org/10.1016/j.puhe.2008.10.031

Kelly TR, Karesh WB, Creuder Johnson K, Gilardi KV, Anthony SJ, 
Goldstein T, Olson SH, Machalaba C, Mazet JAK, Predict Con-
sortium (2017) One Health proof of concept: bringing a trans-
disciplinary approach to surveillance for zoonotic viruses at the 
human–wild animal interface. Prev Vet Med 137:112–118. https​
://doi.org/10.1016/j.preve​tmed.2016.11.023

Keune H (2012) Critical complexity in environmental health practice: 
simplify and complexify. Environ Health 11:S19. https​://doi.
org/10.1186/1476-069X-11-S1-S19

Keune H, Assmuth T (2018) Framing complexity in environment 
and human health. Oxford Research Encyclopedia of Environ-
mental Science. Oxford University Press, New York. 10.1093/
acrefore/9780199389414.013.350

Keune H, Kretsch C, De Blust G, Gilbert M, Flandroy L, Van den 
Berge K, Versteirt V, Hartig T, De Keersmaecker L, Eggermont H, 
Brosens D, Dessein J, Vanwambeke S, Prieur-Richard AH, Witt-
mer H, Van Herzele A, Linard C, Martens P, Mathijs E, Simoens 
I, Van Damme P, Volckaert F, Heyman P, Bauler T (2013a) Sci-
ence–policy challenges for biodiversity, public health and urbani-
zation: examples from Belgium. Environ Res Letters. https​://doi.
org/10.1088/1748-9326/8/2/02501​5

Keune H, Springael J, De Keyser W (2013b) Negotiated complexity: 
framing multi-criteria decision support in environmental health 
practice. Am J Oper Res 3:153–166. https​://doi.org/10.4236/
ajor.2013.31A01​5

Keune H, Flandroy L, Thys S, De Regge N, Mori M, Antoine-Mous-
siaux N, Vanhove MPM, Rebolledo J, Van Gucht S, Deblauwe I, 
Hiemstra W, Häsler B, Binot A, Savic S, Ruegg S, De Vries S, 
Garnier J, van den Berg T (2017) The need for European One-
Health/EcoHealth networks. Arch Public Health 75:64. https​://
doi.org/10.1186/s1369​0-017-0232-6

Khan MS, Rothman-Ostrow P, Spencer J, Hasan N, Sabirovic M, Rah-
man-Shepherd A, Shaikh N, Heymann DL, Dar O (2018) The 
growth and strategic functioning of One Health networks: a sys-
tematic analysis. Lancet Planet Health 2:e264–e273. https​://doi.
org/10.1016/S2542​-5196(18)30084​-6

Kongsak T (2012) A spiritual dimension and environmental educa-
tion: buddhism and environmental crisis. Procedia Soc Behav Sci 
46:5063–5068. https​://doi.org/10.1016/j.sbspr​o.2012.06.386

Kotani K, Tanaka K, Managi S (2014) Cooperative choice and its 
framing effect under threshold uncertainty in a provision point 
mechanism. Econ Gov 15:329–353. https​://doi.org/10.1007/s1010​
1-014-0147-4

Kreuter MW, Lukwago SN, Bucholtz DC, Clark EM, Sanders-
Thompson V (2003) Achieving cultural appropriateness in health 

https://doi.org/10.1016/j.ecolecon.2006.09.007
https://doi.org/10.1016/j.ecolecon.2006.09.007
https://doi.org/10.1016/j.tourman.2014.07.006
https://doi.org/10.1016/j.tourman.2014.07.006
https://doi.org/10.1289/ehp.111-a506
https://doi.org/10.1289/ehp.111-a506
http://www.who.int/foodsafety/zoonoses/final_concept_note_Hanoi.pdf
http://www.who.int/foodsafety/zoonoses/final_concept_note_Hanoi.pdf
http://w2.vatican.va/content/dam/francesco/pdf/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si_en.pdf
http://w2.vatican.va/content/dam/francesco/pdf/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si_en.pdf
http://w2.vatican.va/content/dam/francesco/pdf/encyclicals/documents/papa-francesco_20150524_enciclica-laudato-si_en.pdf
https://doi.org/10.1136/vr.g143
https://doi.org/10.1136/vr.g143
https://doi.org/10.2471/BLT.11.098442
https://doi.org/10.2471/BLT.11.098442
https://doi.org/10.1016/j.cimid.2012.09.001
https://doi.org/10.1038/ncpgasthep0471
https://doi.org/10.1080/13561820500081745
https://doi.org/10.1080/13561820500081745
https://doi.org/10.1073/pnas.1205624109
https://doi.org/10.1111/j.1365-2664.2010.01834.x
https://doi.org/10.1111/j.1365-2664.2010.01834.x
https://doi.org/10.1146/annurev-publhealth-032013-182443
https://doi.org/10.1146/annurev-publhealth-032013-182443
https://doi.org/10.1890/110016
https://doi.org/10.1177/1090198106291963
https://doi.org/10.1177/1090198106291963
https://doi.org/10.1016/j.envsci.2017.06.003
https://doi.org/10.1016/j.envsci.2017.06.003
https://doi.org/10.1371/journal.pone.0009090
https://doi.org/10.1371/journal.pone.0009090
https://doi.org/10.1038/nature06536
https://doi.org/10.1016/j.puhe.2008.10.031
https://doi.org/10.1016/j.puhe.2008.10.031
https://doi.org/10.1016/j.prevetmed.2016.11.023
https://doi.org/10.1016/j.prevetmed.2016.11.023
https://doi.org/10.1186/1476-069X-11-S1-S19
https://doi.org/10.1186/1476-069X-11-S1-S19
https://doi.org/10.1088/1748-9326/8/2/025015
https://doi.org/10.1088/1748-9326/8/2/025015
https://doi.org/10.4236/ajor.2013.31A015
https://doi.org/10.4236/ajor.2013.31A015
https://doi.org/10.1186/s13690-017-0232-6
https://doi.org/10.1186/s13690-017-0232-6
https://doi.org/10.1016/S2542-5196(18)30084-6
https://doi.org/10.1016/S2542-5196(18)30084-6
https://doi.org/10.1016/j.sbspro.2012.06.386
https://doi.org/10.1007/s10101-014-0147-4
https://doi.org/10.1007/s10101-014-0147-4


1737Sustainability Science (2019) 14:1729–1738	

1 3

promotion programs: targeted and tailored approaches. Health 
Educ Behav 30:133–146. https​://doi.org/10.1177/10901​98102​
25102​1

Lapinski MK, Funk JA, Moccia LT (2015) Recommendations for 
the role of social science research in One Health. Soc Sci Med 
129:51–60. https​://doi.org/10.1016/j.socsc​imed.2014.09.048

Lederman Z (2016) One Health and culling as a public health meas-
ure. Public Health Eth-UK 9:5–23. https​://doi.org/10.1093/phe/
phw00​2

Lerner H, Berg C (2017) A comparison of three holistic approaches to 
health: one health, ecohealth, and planetary health. Front Vet Sci 
4:163. https​://doi.org/10.3389/fvets​.2017.00163​

Lerner JS, Li Y, Valdesolo P, Kassam KS (2015) Emotion and deci-
sion making. Annu Rev Psychol 66:33.1–33.25. https​://doi.
org/10.1146/annur​ev-psych​-01021​3-11504​3

Lyytimäki J, Assmuth T, Hildén M (2011) Unrecognized, concealed, 
or forgotten—the case of absent information in risk communi-
cation. J Risk Res 14:757–773. https​://doi.org/10.1080/13669​
877.2011.57177​3

Mace GM (2014) Whose conservation? Science 345:1558–1560. https​
://doi.org/10.1126/scien​ce.12547​04

MacGregor H, Waldman L (2017) Views from many worlds: unsettling 
categories in interdisciplinary research on endemic zoonotic dis-
eases. Philos T R Soc B 372:20160170. https​://doi.org/10.1098/
rstb.2016.0170

Machalaba CC, Salerno RH, Barton Behravesh C, Benigno S, Berthe 
FCJ, Chungong S, Duale S, Echalar R, Karesh WB, Ormel HJ, 
Pelican K, Rahman M, Rasmuson M, Scribner S, Stratton J, 
Suryantoro L, Wannous C (2018) Institutionalizing One Health: 
from assessment to action. Health Secur 16:S37–S43. https​://doi.
org/10.1089/hs.2018.0064

Negi CS (2010) Religion and biodiversity conservation: not a 
mere analogy. Int J Biodiv Sci Manag 1:85–96. https​://doi.
org/10.1080/17451​59050​96180​83

Nicks B, Vandenheede M (2014) Animal health and welfare: equivalent 
or complementary? Rev Sci Tech Off Int Epiz 33:97–101

Nyborg K, Anderies JM, Dannenberg A, Lindahl T, Schill C, Schlüter 
M, Adger WN, Arrow KJ, Barrett S, Carpenter S, Chapin FS III, 
Crépin A-S, Daily G, Ehrlich P, Folke C, Jager W, Kautsky N, 
Levin SA, Madsen OJ, Polasky S, Scheffer M, Walker B, Weber 
EU, Wilen J, Xepapadeas A, de Zeeuw A (2016) Social norms 
as solutions. Science 354:42–43. https​://doi.org/10.1126/scien​
ce.aaf83​17

Okello AL, Gibbs EPJ, Vandersmissen A, Welburn SC (2011) One 
health and the neglected zoonoses: turning rhetoric into reality. 
Vet Rec 169:281–285. https​://doi.org/10.1136/vr.d5378​

Ostrom E (2007) A diagnostic approach for going beyond pana-
ceas. Proc Nat Acad Sci USA 104:15181–15187. https​://doi.
org/10.1073/pnas.07022​88104​

Pascual U, Balvanera P, Díaz S, Pataki G, Roth E, Stenseke M, Wat-
son RT, Dessane EB, Islar M, Kelemen E, Maris V, Quaas M, 
Subramanian SM, Wittmer H, Adlan A, Ahn SE, Al-Hafedh YS, 
Amankwah E, Asah ST, Berry P, Bilgin A, Breslow SJ, Bullock 
C, Cáceres D, Daly-Hassen H, Figueroa E, Golden CD, Gómez-
Baggethun E, González-Jiménez D, Houdet J, Keune H, Kumar R, 
Ma K, May PH, Mead A, O’Farrell P, Pandit R, Pengue W, Pichis-
Madruga R, Popa F, Preston S, Pacheco-Balanza D, Saarikoski 
H, Strassburg BB, van den Belt M, Verma M, Wickson F, Yagi 
N (2017) Valuing nature’s contributions to people: the IPBES 
approach. Curr Opin Environ Sustain 26–27:7–16. https​://doi.
org/10.1016/j.cosus​t.2016.12.006

Phillips N, Lawrence TB, Hardy C (2004) Discourse and institu-
tions. Acad Manag Rev 29:635–652. https​://doi.org/10.5465/
amr.2004.14497​617

Putnam H (2002) The collapse of the fact/value dichotomy and other 
essays. Harvard University Press, Cambridge London

Rabinowitz PM, Odofin L, Dein FJ (2008) From “us vs. them” to 
“shared risk”: can animals help link environmental factors to 
human health? EcoHealth 5:224–229. https​://doi.org/10.1007/
s1039​3-008-0170-4

Rapport D, Böhm G, Buckinghamn D, Cairns J, Costanza R, Karr 
JR, De Kruijf HAM, Levins R, McMichael AJ, Nielsen NO, 
Whitford WG (1999) Ecosystem health: the concept, the ISEH, 
and the important tasks ahead. Ecosyst Health 5:82–90. https​://
doi.org/10.1046/j.1526-0992.1999.09913​.x

Rock MJ, Degeling C (2015) Public health ethics and more-
than-human solidarity. Soc Sci Med 129:61–67. https​://doi.
org/10.1016/j.socsc​imed.2014.05.050

Rook GA (2009) Review series on helminths, immune modulation 
and the hygiene hypothesis: the broader implications of the 
hygiene hypothesis. Immunology 126:3–11. https​://doi.org/10.
1111/j.1365-2567.2008.03007​.x

Rothman AJ, Salovey P, Antone C, Keough K, Martin CD (1993) 
The influence of message framing on intentions to perform 
health behaviors. J Exp Soc Psychol 29:408–433. https​://doi.
org/10.1006/jesp.1993.1019

Samuelson P (1937) A note on measurement of utility. Rev Econ 
Studies 4:155–161. https​://doi.org/10.2307/29676​12

Sarrazin F, Lecomte J (2016) Evolution in the Anthropocene. Sci-
ence 351:922–923. https​://doi.org/10.1126/scien​ce.aad67​56

Schelling E, Wyss K, Diguimbaye C, Bechir M, Taleb MO, Bonfoh 
B, Tanner M, Zinsstag J (2007) Toward integrated and adapted 
health services for nomadic pastoralists and their animals: a 
North-South partnership. In: Hirsch Hadorn G, Hoffmann-Reim 
H, Biber-Klemm S, Grossenbacher W, Joye D, Pohl C, Wies-
mann U, Zemp E (eds) Handbook of transdisciplinary research. 
A proposition by the Swiss Academies of Arts and Sciences. 
Springer, Heidelberg, pp 277–291

Scoones I (2010) Avian influenza: Science, policy and politics. Path-
ways to Sustainability Series. Earthscan, London

Sen AK (1993) Positional objectivity. Philos Public Aff 22:126–145
Singer P (1993) Practical Ethics. Cambridge University Press, 

Cambridge
Skollerhorn E (1998) Habermas and Nature: the theory of communi-

cative action for studying environmental policy. J Environ Plan 
Manag 41:555–573. https​://doi.org/10.1080/09640​56981​1452

Stewart C, Cowden J, McMenamin J, Reilly B (2005) Veterinary 
public health. BMJ 331:1213–1214. https​://doi.org/10.1136/
bmj.331.7527.1213

Sures B (2008) Environmental parasitology. Interactions between 
parasites and pollutants in the aquatic environment. Parasite 
15:434–438. https​://doi.org/10.1051/paras​ite/20081​53434​

Taylor LH, Latham SM, Woolhouse MEJ (2001) Risk factors for 
human disease emergence. Philos T R Soc B 356:983–989. https​
://doi.org/10.1098/rstb.2001.0888

Thompson RC, Lymbery AJ, Smith A (2010) Parasites, emerging 
disease and wildlife conservation. Int J Parasitol 40:1163–1170. 
https​://doi.org/10.1016/j.ijpar​a.2010.04.009

Torri MC (2012) Intercultural health practices: towards an equal 
recognition between indigenous medicine and biomedicine? A 
case study from Chile. Health Care Anal 20:31–49. https​://doi.
org/10.1007/s1072​8-011-0170-3

Treanor JJ (2013) Integrating ecology with management to control 
wildlife brucellosis. Rev Sci Tech Off Int Epiz 32:239–247

Tversky A, Kahneman D (1974) Judgment under uncertainty: 
heuristics and biases. Science 185:1124–1131. https​://doi.
org/10.1126/scien​ce.185.4157.1124

Tversky A, Kahneman D (1981) The framing of decisions and 
the psychology of choice. Science 211:453–458. https​://doi.
org/10.1126/scien​ce.74556​83

https://doi.org/10.1177/1090198102251021
https://doi.org/10.1177/1090198102251021
https://doi.org/10.1016/j.socscimed.2014.09.048
https://doi.org/10.1093/phe/phw002
https://doi.org/10.1093/phe/phw002
https://doi.org/10.3389/fvets.2017.00163
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1146/annurev-psych-010213-115043
https://doi.org/10.1080/13669877.2011.571773
https://doi.org/10.1080/13669877.2011.571773
https://doi.org/10.1126/science.1254704
https://doi.org/10.1126/science.1254704
https://doi.org/10.1098/rstb.2016.0170
https://doi.org/10.1098/rstb.2016.0170
https://doi.org/10.1089/hs.2018.0064
https://doi.org/10.1089/hs.2018.0064
https://doi.org/10.1080/17451590509618083
https://doi.org/10.1080/17451590509618083
https://doi.org/10.1126/science.aaf8317
https://doi.org/10.1126/science.aaf8317
https://doi.org/10.1136/vr.d5378
https://doi.org/10.1073/pnas.0702288104
https://doi.org/10.1073/pnas.0702288104
https://doi.org/10.1016/j.cosust.2016.12.006
https://doi.org/10.1016/j.cosust.2016.12.006
https://doi.org/10.5465/amr.2004.14497617
https://doi.org/10.5465/amr.2004.14497617
https://doi.org/10.1007/s10393-008-0170-4
https://doi.org/10.1007/s10393-008-0170-4
https://doi.org/10.1046/j.1526-0992.1999.09913.x
https://doi.org/10.1046/j.1526-0992.1999.09913.x
https://doi.org/10.1016/j.socscimed.2014.05.050
https://doi.org/10.1016/j.socscimed.2014.05.050
https://doi.org/10.1111/j.1365-2567.2008.03007.x
https://doi.org/10.1111/j.1365-2567.2008.03007.x
https://doi.org/10.1006/jesp.1993.1019
https://doi.org/10.1006/jesp.1993.1019
https://doi.org/10.2307/2967612
https://doi.org/10.1126/science.aad6756
https://doi.org/10.1080/09640569811452
https://doi.org/10.1136/bmj.331.7527.1213
https://doi.org/10.1136/bmj.331.7527.1213
https://doi.org/10.1051/parasite/2008153434
https://doi.org/10.1098/rstb.2001.0888
https://doi.org/10.1098/rstb.2001.0888
https://doi.org/10.1016/j.ijpara.2010.04.009
https://doi.org/10.1007/s10728-011-0170-3
https://doi.org/10.1007/s10728-011-0170-3
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.185.4157.1124
https://doi.org/10.1126/science.7455683
https://doi.org/10.1126/science.7455683


1738	 Sustainability Science (2019) 14:1729–1738

1 3

Weinstock JV, Elliott DE (2009) Helminths and the IBD hygiene 
hypothesis. Inflamm Bowel Dis 15:128–133. https​://doi.
org/10.1002/ibd.20633​

Whittaker M (2015) The role of social sciences in One Health. In: 
Zinsstag J, Schelling E, Waltner-Toews D, Whittaker M, Tanner 
M (eds) One Health: the theory and practice of integrated health 
approaches. CAB International, Oxfordshire, pp 134–145

WHO (1946) Constitution of the World Health Organization. Off Rec 
World Health Organ 2:100. http://apps.who.int/gb/bd/PDF/bd47/
EN/const​ituti​on-en.pdf. Accessed 19 April 2017

WHO-CBD (2015) Connecting global priorities: biodiversity and 
human health. A state of knowledge review. World Health Organi-
zation, Geneva. http://apps.who.int/iris/bitst​ream/10665​/17401​
2/1/97892​41508​537_eng.pdf. Accessed 19 April 2017

Zinsstag J, Waltner-Toews D, Tanner M (2015a) Theoretical Issues 
of One Health. In: Zinsstag J, Schelling E, Waltner-Toews D, 

Whittaker M, Tanner M (eds) One health: the theory and practice 
of integrated health approaches. CAB International, Oxfordshire, 
pp 16–25

Zinsstag J, Choudhury A, Roth F, Shaw A (2015b) One Health eco-
nomics. In: Zinsstag J, Schelling E, Waltner-Toews D, Whittaker 
M, Tanner M (eds) One health: the theory and practice of inte-
grated health approaches. CAB International, Oxfordshire, pp 
134–145. https​://doi.org/10.1079/97817​80643​410.0134

Publisher’s Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Affiliations

Nicolas Antoine‑Moussiaux1,2 · Luc Janssens de Bisthoven3 · Stéphane Leyens4 · Timo Assmuth5 · Hans Keune6,7 · 
Zinsstag Jakob8,9 · Jean Hugé10,11,16 · Maarten P. M. Vanhove3,12,13,14,15

1	 Faculty of Veterinary Medicine, University of Liège 
(ULiège), 6 avenue de Cureghem, 4000 Liège, Belgium

2	 Fundamental and Applied Research for Animals and Health 
(FARAH), University of Liège (ULiège), Liège, Belgium

3	 Capacities for Biodiversity and Sustainable Development 
(CEBioS), Operational Directorate Natural Environment, 
Royal Belgian Institute of Natural Sciences, Brussels, 
Belgium

4	 Departement Sciences‑Philosophies‑Societies, Faculty 
of Sciences, University of Namur, Namur, Belgium

5	 Finnish Environment Institute, Helsinki, Finland
6	 Belgian Biodiversity Platform-Research Institute Nature 

and Forest (INBO), Brussels, Belgium
7	 Department of Primary and Interdisciplinary Care 

Antwerp‑Faculty of Medicine and Health Sciences, 
University of Antwerp, Wilrijk, Belgium

8	 Swiss Tropical and Public Health Institute, PO Box, 
CH‑4002 Basel, Switzerland

9	 University of Basel, Petersplatz 1, CH‑4003 Basel, 
Switzerland

10	 Systems Ecology and Resource Management Lab, Université 
Libre de Bruxelles (ULB), Brussels, Belgium

11	 Plant Biology and Nature Management, Vrije Universiteit 
Brussel (VUB), Brussels, Belgium

12	 Department of Botany and Zoology, Faculty of Science, 
Masaryk University, Brno, Czech Republic

13	 Laboratory of Biodiversity and Evolutionary Genomics, 
Department of Biology, University of Leuven, Leuven, 
Belgium

14	 Research Group Zoology: Biodiversity and Toxicology, 
Centre for Environmental Sciences, Hasselt University, 
Diepenbeek, Belgium

15	 Zoology Unit, Finnish Museum of Natural History, 
University of Helsinki, Helsinki, Finland

16	 Research Group Environmental Biology, Centre 
for Environmental Sciences, Hasselt University, Diepenbeek, 
Belgium

https://doi.org/10.1002/ibd.20633
https://doi.org/10.1002/ibd.20633
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf
http://apps.who.int/gb/bd/PDF/bd47/EN/constitution-en.pdf
http://apps.who.int/iris/bitstream/10665/174012/1/9789241508537_eng.pdf
http://apps.who.int/iris/bitstream/10665/174012/1/9789241508537_eng.pdf
https://doi.org/10.1079/9781780643410.0134

	The good, the bad and the ugly: framing debates on nature in a One Health community
	Abstract
	Introduction: needs and approach
	Is nature good or bad? An inconvenient conversation
	Good, bad, both: where’s the problem?
	But what does (One) health mean?
	What exactly is framing and why does it matter?
	Framing and positional objectivity: what is true? How do we make decisions?
	Framing nature in One Health: consequences for action
	Conclusion and perspectives
	Acknowledgements 
	References


