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ARTICLE INFO ABSTRACT

Keywords: Food Systems and One Health are two approaches increasingly known for the holistic perspective they bring
Zoonoses when addressing the issues that concern them: food and health. This systematic literature review aims to explore
One Health the evidence for using these approaches in a concerted manner to better manage zoonoses. By zoonoses man-
Food system b . .. .

SN agement, we refer to improving the ability to address current zoonoses as well as preventing future ones. A total
Operationalization

of 98 scientific articles were screened, of which 29 were considered eligible due to their focus on operationalizing
each approach to help address zoonoses, as well as a combination of the two. Most articles implement One Health
to prevent zoonoses by guiding stakeholders in concerted and participatory decision-making processes. However,
the One Health approach can also be adopted via data modelling. Several articles refer to the monitoring and
evaluation process of One Health initiatives to prevent zoonoses and discuss best practices to successfully
implement the approach. Contrastingly, only three studies adopt a Food System approach to manage zoonoses,
despite the profound connections existing between our food systems and the emergence of zoonotic risks. We
conclude that there is a lack of integration between the One Health and Food System approaches to manage
zoonoses. We also show that experts call for integration, so that not only human, animal, plant, and environ-
mental health are considered, but also the socio-economic trade-offs when monitoring and developing strategies
to manage zoonoses. This can be reversed, enabling zoonotic risks to be addressed when planning for our food
systems of tomorrow.

1. Introduction

The Human Development Index (HDI) assesses progress in key areas
of human development: longevity, education, and living standards.
Recent data indicates a consecutive decline in global HDI for 2020 and
2021[1], largely due to the COVID-19 pandemic. Most emerging infec-
tious diseases globally originate from animals [2]. Zoonotic diseases
pose significant challenges to society, affecting health, livelihoods, and
food security [3]. Historical pandemics like HIV/AIDS, SARS-CoV,
MERS-CoV, and SARS-CoV-2 exemplify varying impacts on human, an-
imal, and environmental health [4]. The risk of zoonotic pandemics has
escalated over the past decade due to intricate interactions between
pathogens and hosts, alongside shifts in climate, socio-cultural dy-
namics, and economic factors [2].

* Corresponding author.

Agriculture is identified as the primary environmental driver of new
disease outbreaks in the World Health Organization (WHO) Manifesto
from COVID-19 [5]. Activities performed across food systems (FS) (e.g.:
production, slaughtering, retail, consumption) are known to be a risk to
human health due to exposure to zoonotic pathogens. The Food Systems
approach (FSA) comprehensively understands the interconnectedness of
processes such as the production of food, its processing, distribution,
preparation, and consumption, and studies them within their socio-
economic and environmental context [6,7]. FSA is increasingly used to
assess and shape policies and interventions aimed at promoting sus-
tainability. This study confidently acknowledges the interdependence of
three primary outcomes of FS: socio-economic, food and nutrition se-
curity, and environmental outcomes. The FSA, however, does not
adequately represent health, rather it mostly covers the nutritional
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aspect of health.

Following the COVID-19 pandemic, the One Health approach (OHA)
has gained a new momentum. This approach is based on the recognition
that human, animal, and ecosystem health are interconnected and aims
to sustainably balance all three [8]. The OHA can significantly improve
public health by offering an understanding of the intricate relationships
between zoonotic disease determinants and applying this knowledge to
predict or prevent new outbreaks. Furthermore, the approach offers a
holistic framework for effectively organizing preparedness and control
measures for new outbreaks and their consequences [9]. While imple-
menting OHA can be challenging, due to the difficulty of coordinating
relevant sectors and disciplines to develop joint actions, efforts to sup-
port implementation are in place. For example, the quadripartite One
Health Joint Plan of Action aims to “promote the health of humans,
animals, plants and ecosystems and to prevent and manage risks at the
human-animal-plant-environment interface” by providing guidance
and tools for the effective implementation of multisectoral approaches
[10].

Both the OHA and FSA take a systemic approach to addressing
complex challenges. Zoonoses are inherently linked to both human and
animal health, and FS. The FSA is commonly used by decision-makers
but fails to fully cover the health component. On the other hand, the
OHA is holistic in its understanding of health, but is challenged in
practical applications of the approach towards zoonoses management.

In acknowledging the challenges faced by both approaches, as well
as the potential synergies of their combined implementation to manage
zoonoses in the context of FS, our study aims to explore the research
question: Is there evidence from the literature that the OHA and FSA are
being used in combination to better manage zoonoses? The research ques-
tion is based on two main hypotheses: A) to date, there is little empirical
evidence on the integration of the OHA and FSA to manage zoonoses;
and B) integrating the OHA and FSA is proposed by experts to improve
zoonoses management.

Our study presents new perspectives for researchers and decision-
makers to more effectively tackle the zoonoses prevalent today, and to
prevent future pandemics.

2. Materials and methods

To conduct this literature review, the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines were fol-
lowed [11].

2.1. Search strategy

The databases Scopus, CAB Abstracts, and Web of Science were
thoroughly searched for eligible articles using the fields: title, abstract,
and keywords. The search strategy was based on combining different
concepts, which we captured by using different search terms as listed in
Table 1. For each concept, the selection of individual search terms was
based on expert knowledge, in addition to synonyms used in peer-

Table 1
List of search terms, categorized under the concepts of interest, used for the
systematic literature review.

Concept 1 Concept 2 Concept 3 Concept Concept 5
4
One Food system Zoonosis Decision Tool
health
One Agrifood system Zoonotic Operational
health (agrofood system) risks
Agrifood chain Zoonoses
Food value chain Zoonotic
disease

preen)

* Symbols such as “*”, and “#” were used for the different search engines to find
a maximum number of articles.
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reviewed publications. The Boolean operator ‘OR’ was used to
combine synonyms related to a concept, while ‘AND’ was used to
combine different concepts. Initially, the concept of zoonosis, and its
associated search terms (Concept 3 in Table 1), was combined separately
with either the concepts of OH or FS (Concepts 1 and 2 in Table 1), to
obtain evidence of either approach used in relation to zoonoses. To test
the hypotheses on the evidence of both approaches used in combination,
a search string was created by combining the three concepts: FS, OH,
and zoonoses. To incorporate the implementation aspect of both ap-
proaches towards zoonosis, search terms to capture the contribution to
decision-making were used in addition to the combinations described
above. Search terms such as “tool”,” toolbox”, “practical”, “imple-
mentation”, and “decision support”, were preliminarily tested. Howev-
er, most results were articles that focused on risk assessment tools for
zoonosis or on disease transmission, with little or no mention of a
decision-support component. Because the search aimed at targeting
tools that would support the decision-making process, the team confi-
dently combined Concepts 4 and 5 in Table 1 to effectively target
decision-making and operationalization tools.

A search was conducted on May 19th, 2023, and the results were
stored, screened, and cleaned for duplicates using the EndNote® soft-
ware. Any duplicates that were not automatically detected were
manually removed.

2.2. Inclusion and exclusion criteria

Eligible manuscripts were studies published in peer-reviewed jour-
nals that reported on the operationalization of either the OHA or FSA to:
a) manage zoonoses; or b) implement both approaches to address zoo-
noses. Articles that solely focused on the impacts of zoonoses or pan-
demics and which lacked empirical examples were excluded, as well as
articles that only mentioned zoonoses but did not actively implement
OHA or FSA. Publications written in English, Spanish, and French were
considered eligible as they were the native language of one or more of
the authors. The retrieved articles were subject to an initial screening of
the abstract only, and those that successfully passed this step entered a
full-text eligibility review. The eligibility of the selected articles was
guided by inclusion/exclusion criteria. To ensure impartiality, we
excluded conference abstracts, grey literature, non-peer reviewed pub-
lications, and case reports. To prevent the risk of bias, four team mem-
bers participated in the abstract and full-text review screening.
Inclusion/exclusion criteria were discussed at different points in the
review process and random checks were performed on included/
excluded articles. If any discrepancies arose, the research team members
discussed the articles once more and recorded their unanimous agree-
ment. The records are available upon request.

3. Results and discussion
3.1. Overview of the selected studies

After screening for duplicates, the literature search yielded 98
studies. The article selection process is illustrated in the flow chart based
on the PRISMA guidelines (Fig. 1). Titles and abstracts of all studies were
screened, of which 40 were included in the eligibility phase. From this,
29 articles met the inclusion criteria and were analysed. Information on
how the included articles operationalized the OHA or FSA to address
zoonoses was clustered in association with the hypotheses.

3.2. General search results

In this section, the results from the various Concepts combinations
are introduced. To illustrate the broad evidence linking OH and zoo-
noses versus the limited literature on the operational aspect of these
concepts, a preliminary search using OH and zoonoses concepts was
performed. The search yielded 2081 articles in Scopus. However, upon
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Identification

Record retrieved from
Scopus search (n=92)

Record retrieved from Web
of Science search (n=27)

Record retrieved from CAB
abstracts search (n=56)

Screening

Records after duplicates were removed (n=
98)

Records after screening phase (title and
abstract) (n=40)

Records selected when screening the full text

(n=29)

All these studies were considered for further

analyses and evidence extraction

Fig. 1. Steps followed during the literature review and number of manuscripts considered at each step (Source: Authors’ own elaboration based on PRISMA

guidelines [11].

adding the concept of operationalization, the number of articles signif-
icantly decreased to 30 (Table 2). After compiling the results from all
three search engines and removing duplicates, the search query
combining FSA-related terms and zoonoses retrieved 70 articles, and the
addition of the operationalization concept to this query retrieved only
one article (Table 2). To directly test Hypothesis A, the search combined
all three main concepts: OH, FS, and zoonosis. This combination
retrieved 13 articles. Upon adding the operationalization terms, each
search query yielded one or zero articles.

3.3. Managing zoonoses with One Health and Food System approaches

This section presents evidence of OHA or FSA being implemented to
address zoonoses.

3.3.1. The One Health approach and zoonoses

The concepts of OH and zoonoses are inherently linked. As our focus
is on the practical application of the OHA to manage zoonoses, this
section provides a detailed account of its operationalization.

The resulting 19 articles focusing on OHA operationalization to
address the management of zoonotic diseases can be divided into two
categories: those that describe the approach’s operationalization (13
articles), and those that evaluate operationalization processes (7 arti-
cles). The studies were conducted in India [26-30], Malta and Serbia
[31], Australia [32], Uganda [33], Ethiopia [34], and Canada [35].
Some implemented the OHA to address a range of zoonotic diseases
[46], while others focused on single diseases such as brucellosis [31],
Lyme disease [47], and Kyasanur Forest Disease (KFD) [26].

3.3.1.1. OHA operationalization to prevent zoonoses. The 13 articles
clearly demonstrate how the OHA was put into practice through three
key themes: participatory processes, data modelling, and literature re-
views alluding to frameworks for OH operationalization (see Table 3).
Nine articles used participatory processes to operationalize the OHA
[26,28-30,33,34,36-38]. Collaborative workshops were held with key
stakeholders from various sectors, including: human and animal health;
environment [29,30,38] forestry at local, national, or state levels [26];
government and non-government [33,34]; and food safety [36], to
implement OHA as a basis of their zoonotic diseases prevention strategy.
Multi-stakeholder processes have been widely acknowledged for their

ability to integrate knowledge across different sectors and identify pri-
ority data gaps that would otherwise impact zoonoses management
[26]. It is important to recognize power dynamics between sectors
during the co-production process to ensure that no knowledge contri-
butions are overlooked and that co-production processes retain their
legitimacy [26,40]. To successfully operationalize the OHA, it is crucial
to form inclusive and collaborative multi-stakeholder partnerships
across each domain. Stakeholders related to food safety were involved in
one study [36], while environmental specialists [29] and forestry [26]
experts were involved in other two. However, it is concerning that the
remaining articles only emphasized stakeholder involvement in two of
the OHA domains: animal and human health. This highlights a disregard
for stakeholders associated with the environmental interface, which is
unfortunately a common occurrence in OH research [48,49]. Essack
[50] emphasizes that the environment is the most dynamic and con-
founding sector of OH and is thus a critical component of the OH triad.

Six of the eligible studies implemented the OHA using specific tools:
the One Health Zoonotic Disease Prioritization (OHZDP) tool
[28,30,33,34,37], and the One Health Systems Mapping and Analysis
Resource Toolkit (OH-SMART) [38]. These approaches have shown
positive results, laying the foundation for multisectoral collaboration
[33] to improve protocols for infectious disease [38] and to help
formulate effective surveillance, prevention, and control strategies for
zoonotic diseases [28]. The use of these tools embedded in the OHA has
highlighted the importance of creating intersectoral linkages that can
effectively address emerging zoonotic diseases [34]. Identifying
enabling factors at micro-, meso-, and macro levels also appears to be a
way forward, while recognizing factors outside the system (e.g., guide-
lines/policies and community participation) that drive disease emer-
gence [29]. These authors praise the ability of systems thinking to
address the underlying causes of pandemics, and to understand the
spread of infection and the multiple consequences of pandemics.

Operationalizing the OHA using data modelling was illustrated in
two cases [27,35]. These studies included spatial analysis and distri-
bution mapping components for zoonoses, which required different in-
dicators related to topographical, host, land use factors and public
health constraints [27], as well as the interaction of social-behavioural
and ecological risk factors [35]. The studies emphasize that the use of
quantitative methods through variables spanning all OHA domains is
critical for its operationalization.
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Table 2
Number of articles per search query.
Search query Total Included** Excluded
number of
articles*
Concept 2 & 3: FSA and zoonoses
“Food system” OR “Agrifood 70 14 [3,12-24] 56

system” OR “Agrifood chain”
OR “Food value chain” AND
“zoonosis” OR “zoonotic
risks” OR “zoonoses” OR
“zoonotic disease”

Concept 1, 2, & 3: OHA, FSA, and zoonoses
“One Health” OR “Onehealth” 13 6 7
AND “Food system” OR [3,12,16,17,19,24]
“Agrifood system” OR
“Agrifood chain” OR “Food
value chain” AND “zoonosis”
OR “zoonotic risks” OR
“zoonoses” OR “zoonotic
disease”

Concept 1, 2, 3, 4, & 5 (OHA, FSA, zoonoses, operationalization terms)
“One Health” OR “Onehealth” 0 0 0

AND “Food system” OR

“Agrifood system” OR

“Agrifood chain” OR “Food

value chain” AND “zoonosis”

OR “zoonotic risks” OR

“zoonoses” OR “zoonotic

disease” AND “decision” AND

“tool” OR “operation*

Concept 1, 2, 4, & 5 (OHA, FSA, & operationalization terms)
“One Health” OR “Onehealth” 1 0 1 [25]
AND “Food system” OR
“Agrifood system” OR
“Agrifood chain” OR “Food
value chain” AND “decision”
AND “tool” OR “operation*”

Concept 1, 3, 4, & 5 (OHA, zoonoses, and operationalization terms)
“One Health” OR “Onehealth” 30 19 [26-44] 11
AND “zoonosis” OR “zoonotic
risks” OR “zoonoses” OR
“zoonotic disease” AND
“decision” AND “tool” OR

“operation*”

Concept 2, 3, 4, & 5 (FSA, zoonoses, and operationalization terms
“Food system” OR “Agrifood 1 0 1 [45]
system” OR “Agrifood chain”
OR “Food value chain” AND
“zoonosis” OR “zoonotic
risks” OR “zoonoses” OR
“zoonotic disease” AND
“decision” AND “tool” OR
“operation*”

*Includes results from all three databases with duplicates removed from the list.
**All articles included in the selection after eligibility phase. When adding up
eligible articles from all rows presented here, the number is higher than 29 (as
presented in Section 3.1.); this is because some articles were retrieved in more
than one search query at the same time.

Two reviews were focused on the operationalization of OHA. The
first one conceptualized a strategic framework for effective OHA
implementation. The framework includes multi-sectoral collaboration at
local, regional, and international levels while recognizing a need for the
convergence of respective strategies to prevent future pandemic threats
[12]. The second review emphasizes the ‘golden opportunity’ for the
global health community to implement effective OHA actions through
bio-surveillance systems related to human, animal, and plant health
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[39]. However, adopting the OHA is challenging, due to the need for
long-term, multi-stakeholder commitment to a common goal [12,39].

3.3.1.2. Evaluations of OHA operationalization. Seven articles evaluate
OHA operationalization to address zoonotic diseases. Five, including
two systematic literature reviews [12,41], evaluate OHA implementa-
tion to address zoonotic diseases [12,31,32,41,42], while two evaluate
tools implemented to address zoonotic diseases in the context of OHA
research [40,43] (Table 4).

The following methods highlighted in the articles provide holistic
assessments of OHA implementation: Network for Evaluation of the One
Health framework [31]; mapping existing scientific, ethical, and polit-
ical responses to zoonotic diseases [32]; documenting OHA experiences
through surveys [42]; and reviewing literature to: a) evaluate OHA to
control human brucellosis [41] and b) discuss potential challenges to
implementing OHA [12]. Overall, these studies highlight the importance
of an integrated human-animal-ecosystem approach to effectively con-
trol zoonoses. While it is recognized as challenging to incorporate all
three OHA dimensions in practice, collaboration at multiple levels and
among multiple stakeholders remains a critical success factor for
implementation. This collaboration can lead to a shared understanding
of values and principles among policymakers and public health pro-
fessionals, which can result in a more effective disease response [41].
Furthermore, due to the diversity of current practices, proper planning is
required to create a comprehensive and integrated OHA programme.
Buttigieg et al. [31] even conclude that OH strategies should be context-
specific, considering time and place, with the right people and using the
right infrastructure and operational mechanisms.

A common challenge in operationalization is the development of
cross-border capacities and arrangements for rapid detection of
emerging health threats. In this regard, open data sharing, open science,
and international collaboration are necessary for successful OHA
implementation [31]. Assessing OHA operationalization outcomes is
also challenging [31], but including qualitative methods to explore the
experiences of OHA professionals could be one way to overcome this
[42].

Studies evaluating the methods for OHA operationalization [40,43]
highlight achieving common ground between visions and collaboration
between different disciplines to improve decision-making for zoonoses
prevention. Ebata et al. [40] focus on participatory epidemiology as a
bottom-up approach to zoonoses control. This method serves to increase
the level of engagement among community stakeholders. Contrastingly,
de la Roque et al. [43] reviewed multiple toolkits used by the tripartite
collaboration: the WHO, the World Organization for Animal Health
(WOAH), and the Food and Agriculture Organization (FAO). The focus
of this collaboration has been mainly on the human-animal health
interface and has lacked the environmental element of OH. With the
addition of the United Nations Environment Programme (UNEP) to the
consortium, it is expected that environmental aspects will be included in
future OH programmes.

3.3.2. FSA and zoonoses

Among the eligible articles, three implement an FSA to address
zoonotic diseases [13-15]. Although the authors do not always refer to
their approach as being ‘Food Systems’, the articles were included
because the authors examined the risks associated with zoonoses using a
holistic lens, encompassing various elements of the FS.

One review identified risks for disease emergence by focusing on
‘animal production systems’ and ‘wild harvesting systems’ [13]. This
focus enabled the identification of proximal and distal risk factors
associated with disease emergence, providing opportunities for disease
mitigation and adaptation. Murray et al. [13] highlight that livestock
production and wild harvesting systems contribute only a small part of
what is needed for a more holistic and proactive strategy to address the
risks of disease emergence. Similarly, Shepon et al. [14] construct
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Table 3
Studies on the OHA operationalization to prevent zoonotic diseases.

Reference  Study design ~ Method of operationalization Specific Scale Outcomes

disease

[26] Cross- PP*: Multi-stakeholder workshop KFD National: India Although co-production in OH is challenging and resource intensive,

sectional improved intersectoral collaboration can facilitate successful OH
operationalization.

[35] Cross- Integrated data source modelling Lyme Regional: Quebec Social-behavioural and ecological components are important to predict

sectional disease Lyme disease occurrence at local levels.

[36] Cross- PP: decision support tool No N/A This tool is a valuable source of guidance and information to facilitate

sectional decision-making between OH risk assessment approaches.

[12] Literature Framework for OH No Global Open data sharing, open science, & international collaboration are

review operationalization required within an OHA to prevent future pandemics.

[27] Cross- Data prediction modelling KFD National: India Co-producing integrated risk maps is an important step in managing

sectional zoonotic diseases.

[37] Cross- PP: One Health Zoonotic Disease No All scales OHZDP offers a transparent and timely process for collaborative

sectional Prioritization tool (OHZDP) zoonoses prioritization tasks.

[33] Cross- PP: OHZDP tool No National: Uganda The OHZDP tool can facilitate the development of zoonoses-specific

sectional multisectoral disease control and prevention strategies.

[28] Cross- PP: OHZDP tool No Regional: Haryana OHZDP can help formulate effective monitoring, prevention, and

sectional state, India control strategies for zoonoses in regional settings.

[38] Cross- PP: OH Systems Mapping and No Global OH-SMART can strengthen OH systems and can foster multi-sectoral

sectional Analysis Resource Toolkit (SMART) collaboration.

[30] Cross- PP: OHZDP tool No Local: Ahmedabad, Prioritizing zoonotic diseases on the local level is essential for

sectional India developing OH strategies.

[34] Cross- PP: OHZDP tool No National: Ethiopia The OHZDP tool can foster multi-sectoral collaboration using

sectional quantitative and qualitative methods.

[29] Case study PP: adaptation of a sensitivity model ~ No Local: Ahmedabad, Prioritizing zoonotic diseases is essential for developing effective OH

& use of systems thinking India strategies

[39] Literature Bio-surveillance framework for OH No Global Integration of bio-surveillance components is essential to build

review operationalization effective disease management strategies.

" PP: Participatory process.

Table 4
Articles evaluating the OHA operationalization process to address zoonoses.

Reference  Study design Method of evaluation Specific Scale Outcomes

disease

[31] Literature review: Applied the Network for Evaluation of One Brucellosis National: Serbia &  Context and timing are key to determine how,

comparative, Health Framework to quantitatively analyze OH Malta when, and why OHA should be applied.
retrospective case implementation by scoring operations and
study infrastructures, e.g., to support sharing and
learning, from zero to one (0 = no integration, 1
= strong integration of OH).
[40] Review article/ Review of the writers’ experiences with No N/A Identifies areas for improvement in the
position paper participatory methods in veterinary research operationalization of participatory epidemiology
projects with a focus on zoonoses and OH in veterinary and OH research: using a more
projects. qualitative approach for engaging with
communities, mapping power structures in
working areas, and being aware of people’s roles
when using participatory methods.

[12] Literature review Performed literature survey on history of major No Global Open data sharing, open science, and international
pandemics, OH approach, challenges for collaboration are required within an OHA to
implementing OH, and frameworks for prevent/address future pandemics.
implementing the OH approach to prevent future
outbreaks.

[43] Position paper Demonstrates lessons learnt from tripartite No National: Tripartite evaluation frameworks can enable
programmes. Evaluates frameworks which aim unspecified countries to cross map sectoral needs and create a
to strengthen OH capacity in countries. shared vision for multisectoral coordination.

[32] Opinion paper Applies philosophical and qualitative methodsto ~ No National: Effective responses to Emerging Infectious Diseases
map scientific, ethical, and political responses to Australia require all socio-political, ethical, and legal
emerging infectious diseases in Australia. implications to be articulated, publicly debated,

and resolved in advance.

[41] Literature review Systematic literature review on peer reviewed Brucellosis Global/ national Success of OH programmes is dependent on the
articles in which the OH approach is used to willingness of decision-makers and on integration
assess programmes and policies related to among stakeholders and experts.
brucellosis.

[42] Cross-sectional Survey among public health and veterinary No Global: Focus on Difficulties when implementing an OHA relate to

experts from different Francophone countries on
their experience with the OH approach related to
zoonotic neglected tropical diseases, followed by
two workshops: one on scientific aspects and one
on operational aspects.

francophone
countries

connecting health sectors, obtaining dedicated
funding, and consistent political support.
Advocacy and capacity building are essential for
multiplying the benefits of OHA.
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scenario frameworks to highlight the relative contribution of archetypal
FS to zoonotic spillovers and outbreaks. This methodology is then used
to suggest policy directions for mitigating risk factors. Despite their
focus on the production side of FS, the authors recognize that factors
across the entire system collectively influence the risks of zoonotic
emergence[14]. Furthermore, by focusing on food-borne zoonotic dis-
eases and food safety, MacKenzie et al. [15] call for concerted efforts by
stakeholders across the FS to strengthen public health and implement
effective disease risk management strategies.

Despite the important links between FS and zoonoses, the literature
covering adoption of FSA to manage zoonoses remains scarce. Although
evidence exists on OHA operationalization to manage zoonoses (Section
3.3.1.), it is usually implemented in isolation of the FSA (Section 3.3.2).
Therefore, the findings of the literature search are in support of Hy-
pothesis A: to date, there is little empirical evidence on the integration of
the OHA and FSA to manage zoonoses.

The following section explores the interest in combining FSA and
OHA to better manage zoonoses.

3.4. Integrating the Food System and One Health approaches — a pathway
towards zoonoses prevention

This section presents arguments in favour of integrating FSA and
OHA to manage zoonoses. However, it does so in a theoretical manner,
highlighting the lack of empirical evidence of their integration (Table 2).
The FSA has several externalities that directly affect human and animal
health, some of which relate to the emergence of novel pathogens,
foodborne diseases, antimicrobial resistance, and malnutrition [16].
Meanwhile, public health challenges, such as zoonotic disease out-
breaks, can severely disrupt the food supply chain [16,17]. The inter-
connectedness of these adverse outcomes motivates researchers from
veterinary, human health, and FS to call for the integration of the OH
and FS approaches. This can lead to the development of future in-
terventions that can result in better zoonoses management and FS im-
provements simultaneously. Patterson et al. [16] argue that when FS
operate in an environmentally-sustainable manner, with greater resil-
ience and adaptability, emerging infectious disease events are less likely
to occur. Moreover, Bitsoumanou Nkounkou & Temple [18] draw les-
sons from the COVID-19 crisis in the Congo FS to recommend integrating
OHA into agricultural and food sector policies. Their recommendations
emerge first from the broad impacts of viral zoonoses, for instance, on
human health and development, and second from the risk of zoonotic
spillover from animal-human systems due to bushmeat consumption.

Other studies emphasize that integrating knowledge and food secu-
rity into the design of interventions throughout the FS is critical to
preventing future pandemics. For example, Aiyar & Pingali [17] propose
market-based approaches to make food safety an attribute of food
products. This strategy is expected to increase consumers’ willingness to
pay for safer food, thereby improving the traceability of disease along
value chains. In line with the need for a broader FS perspective when
addressing zoonoses, Leahy et al. [3] argue that OH initiatives that only
focus on surveillance and disease control in the animal host are insuf-
ficient. They suggest the OHA can inspire interventions at multiple FS
nodes, which they support by analyzing interventions to help reduce
foodborne zoonoses in low- and middle-income countries. The in-
terventions focused on several areas and FS actors; e.g., market infra-
structure, sellers and consumers of animal origin foods in traditional
markets, and governance of market chains. Boqvist et al. [19] also
suggest adopting the OHA when considering food safety and reducing
the transmission of zoonotic pathogens in different food products. They
argue that disease transmission and antimicrobial resistance phenomena
highlight the complexity of FS, and therefore highlight the need to
incorporate the OHA to understand how these phenomena occur.

Several studies suggest OHA and FSA should be considered when
designing strategies to manage zoonoses, and relevant socio-economic
aspects also considered, due to the interconnectedness and
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dependence of human health and social and economic systems
[3,12,19]. They further argue that COVID-19 impacted food supply
chains, affecting food security and endangering livelihoods [3,12]
Furthermore, trade-offs appear when implementing FS interventions to
control disease due to the connection between agricultural production,
FS, and associated disease risks [51]. These authors suggest that ap-
proaches to disease-risk management should be multi-sectoral, and that
intervention designs should begin with an assessment of the economic
costs and benefits to both the agricultural and public health sectors.
When implementing OH interventions, Buttigieg et al. [31] argue that
consideration should be given to the economic consequences of zoonotic
diseases. They propose that economic evaluations demonstrating cost
savings to governments are crucial for gaining political support for the
OHA. Finally, FS decision-makers, in collaboration with OH experts, can
play a crucial role in the prevention of emerging infectious diseases
[20]. The findings of these studies support Hypothesis B: integration of
the OHA and FSA is proposed by experts to improve zoonoses man-
agement. Experts suggest integration should take place, for example, to
prevent negative outcomes in food supply chains due to zoonotic out-
breaks. Some mechanisms proposed for integration include ensuring OH
interventions are implemented at various nodes of FS, or embedding
OHA into food safety activities throughout food supply chains.

A limitation of our study relates to the inclusion/exclusion criteria,
which might limit the number of articles included and, therefore, affect
this study’s results. Due to our holistic perspective on agrifood, we
refrain from addressing specific cases, for instance, of the dairy sector, or
wildlife in wet markets. Similarly, the literature search was limited to
English search terms, thereby excluding relevant publications written in
other languages.

A growing community of decision-makers worldwide is adopting the
FSA. Although several health outcomes are captured within the nutrition
lens, FSA fails to integrate health aspects that relate to infectious dis-
eases and zoonoses. Social scientists have played an important role in
advancing the FSA agenda promoting its adoption by a growing com-
munity of decision makers, which was endorsed by the United Nations
Food System Summit in 2021. While OH researchers are gaining a new
momentum after the COVID-19 pandemic, environmental and social
sciences are largely underrepresented in this community of academics
[52]. Such a shortcoming may explain the current lack of integration of
OHA and FSA to better manage zoonoses, despite their links and the
potential benefits of combining them. Bringing social sciences into the
OH community through integration with the FSA could open new per-
spectives to better operationalize OHA, enabling experts to better
manage the zoonoses of today to prevent the pandemics of tomorrow.
The debate for the global agenda to follow the Sustainable Development
Goals (SDGs) agenda will start in the coming years. To date, OH is not
included in the SDGs. The scientific community should advocate for the
inclusion of OHA and FSA in the future agenda and promote trans-
disciplinary collaboration for healthier human and animal populations,
and consequently a healthier environment.

4. Conclusion

The widespread impact of COVID-19 emphasizes the need to develop
effective zoonoses management systems; improving the ability to con-
trol them, while preventing the emergence of future pandemics. The
OHA, which has gained momentum in recent years, serves as a mecha-
nism to work together across human, animal, and environmental health
sectors. However, it remains a challenge to operationalize OHA and
engage with all stakeholders across the triad of OH sectors, with envi-
ronmental and social scientists still under-represented in OHA research.
Similarly, the FSA is gaining traction with a growing community of
decision-makers. Although this approach is based on holistic and sys-
tems thinking, it fails to recognize a wide range of relevant health im-
pacts, particularly zoonotic and infectious diseases. By examining OHA
and FSA in the context of zoonoses, including their operationalization,
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this study illustrates the lack of their integration in zoonoses manage-
ment, despite evident links, which is the first hypothesis (A). This study
also illustrates that a growing community of experts are calling for the
integration of OHA and FSA approaches to better manage zoonoses,
providing support for the second hypothesis (B). In summary, multi-
level and multi-stakeholder collaboration is required to successfully
implement OHA to manage zoonoses. It is crucial to understand the
social and economic impacts of zoonotic diseases and include these
when advocating for OHA interventions to control zoonoses. Integrating
both approaches, by achieving cooperation between human and animal
health, environmental, and FS experts, can lead to interventions that
simultaneously improve zoonoses management and FS.

Funding

This work was supported by Wageningen University & Research
through the ERRAZE@WUR programme.

Declaration of competing interest

The authors have no conflicts of interest to declare. All co-authors
have seen and agree with the contents of the manuscript and there is
no financial interest to report.

Data availability
Data will be made available on request.

References

[1] UNDP, HUMAN DEVELOPMENT REPORT 2021-22 Uncertain Times, Unsettled
Lives: Shaping our Future in a Transforming World | United Nations Development
Programme. https://www.undp.org/egypt/publications/human-development-rep
ort-2021-22-uncertain-times-unsettled-lives-shaping-our-future-transforming-wor
1d, 2022 (accessed July 3, 2023).

[2] WHO, Zoonotic Disease: Emerging Public Health Threats in the Region, Https://

Www.Emro.Who.Int/Fr/about-Who/Rc61/Zoonotic-Diseases.Html, 2024.

E. Leahy, F. Mutua, D. Grace, E. Lambertini, L.F. Thomas, Foodborne zoonoses

control in low- and middle-income countries: identifying aspects of interventions

relevant to traditional markets which act as hurdles when mitigating disease
transmission, Front. Sustain. Syst. (2022), https://doi.org/10.3389/
fsufs.2022.913560.
[4] J.H. Ellwanger, J.A.B. Chies, Zoonotic spillover: understanding basic aspects for
better prevention, Genet. Mol. Biol. 44 (2021), https://doi.org/10.1590/1678-
4685-GMB-2020-0355.
[5] WHO, WHO Manifesto for a Healthy Recovery from COVID-19, 2020.
[6] J. Ingram, A food systems approach to researching food security and its
interactions with global environmental change, Food Secur. (2011), https://doi.
org/10.1007/512571-011-0149-9.
[7] G.D. Borman, W.S. de Boef, F. Dirks, Y.S. Gonzalez, A. Subedi, M.H. Thijssen,
J. Jacobs, T. Schrader, S. Boyd, H.J. ten Hove, E. van der Maden, 1. Koomen,
S. Assibey-Yeboah, C. Moussa, A. Uzamukunda, A. Daburon, A. Ndambi, S. van
Vugt, J. Guijt, J.J. Kessler, J.W. Molenaar, S. van Berkum, Putting food systems
thinking into practice: integrating agricultural sectors into a multi-level analytical
framework, Glob. Food Sec. 32 (2022) 100591, https://doi.org/10.1016/J.
GFS.2021.100591.
[8] WHO, One Health. Https://Www.Who.Int/Health-Topics/One-Health#tab=tab_1,
2024.
[9] H.Q. Zhao, S.W. Fei, J.X. Yin, Q. Li, T.G. Jiang, Z.Y. Guo, J.B. Xue, L.F. Han, X.
X. Zhang, S. Xia, Y. Zhang, X.K. Guo, K. Kassegne, Assessment of performance for a
key indicator of One Health: evidence based on One Health index for zoonoses in
Sub-Saharan Africa, Infect. Dis. Poverty 11 (2022) 1-13, https://doi.org/10.1186/
$40249-022-01020-9/FIGURES/4.
[10] UNEP, One Health Joint Plan of Action (2022 - 2026) | UNEP - UN Environment
Programme, 2022, https://doi.org/10.4060/cc228%n.

[11] M.J. Page, J.E. McKenzie, P.M. Bossuyt, 1. Boutron, T.C. Hoffmann, C.D. Mulrow,
L. Shamseer, J.M. Tetzlaff, E.A. Akl, S.E. Brennan, R. Chou, J. Glanville, J.
M. Grimshaw, A. Hrobjartsson, M.M. Lalu, T. Li, E.W. Loder, E. Mayo-Wilson,
S. McDonald, L.A. McGuinness, L.A. Stewart, J. Thomas, A.C. Tricco, V.A. Welch,
P. Whiting, D. Moher, The PRISMA 2020 statement: an updated guideline for
reporting systematic reviews, BMJ 372 (2021), https://doi.org/10.1136/BMJ.N71.

[12] M.N. Hoque, G.M. Faisal, F.R. Chowdhury, H. Amlan, I. Tofazzal, The urgency of

wider adoption of one health approach for the prevention of a future pandemic,
Int. J. One Health 8 (2022) 20-33, https://doi.org/www.doi.org/10.14202/
1JOH.2022.20-33.

[13] K.A. Murray, T. Allen, E. Loh, C. Machalaba, P. Daszak, Emerging viral zoonoses

from wildlife associated with animal-based food systems: risks and opportunities,

[3

—

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

One Health 18 (2024) 100727

Food Safety Risks from Wildlife (2016), https://doi.org/10.1007/978-3-319-
24442-6_2.

A. Shepon, T. Wy, C. Kremen, T. Dayan, I. Perfecto, J. Fanzo, G. Eshel, C.D. Golden,
Exploring scenarios for the food system-zoonotic risk interface, Lancet. Planet.
Health 7 (2023) e329-e335, https://doi.org/10.1016/52542-5196(23)00007-4.
A.A. MacKenzie, D.G. Allard, E. Perez, S. Hathaway, Food systems and the
changing patterns of foodborne zoonoses. (emerging zoonoses and pathogens of
public health concern.), Rev. Sci. Techn. Off. Int. Epizoot. 23 (2004) 677-684,
https://doi.org/10.20506/rst.23.2.1511.

G.T. Patterson, L.F. Thomas, L.A. Coyne, J. Rushton, Moving health to the heart of
Agri-food policies; mitigating risk from our food systems, Glob. Food Secur. Agric.
Policy Econ. Environ. 26 (2020), https://doi.org/10.1016/.gfs.2020.100424.

A. Aiyar, P. Pingali, Pandemics and food systems - towards a proactive food safety
approach to disease prevention & management, Food Secur. 12 (2020) 749-756,
https://doi.org/10.1007/s12571-020-01074-3.

J. Bitsoumanou Nkounkou, L. Temple, Resilience of the food sector in the face of
the Covid-19 crisis and prospects for agricultural policies in the Republic of Congo,
Cahiers Agric. 30 (2021), https://doi.org/10.1051/cagri/2021025.

S. Bogvist, K. Sodergvist, I. Vagsholm, Food safety challenges and One Health
within Europe, Acta Vet. Scand. 60 (2018), https://doi.org/10.1186/s13028-017-
0355-3.

J.N.H. Spencer, D. Marasco, M. Eichinger, Planning for emerging infectious disease
pandemics: definitions, the role of planners, and learning from the avian influenza
outbreak of 2004-2005, J. Am. Plan. Assoc. (2022), https://doi.org/10.1080/
01944363.2021.1930107.

M. Carron, P. Alarcon, M. Karani, P. Muinde, J. Akoko, J. Onono, E.M. Fevre,

B. Hasler, J. Rushton, The broiler meat system in Nairobi, Kenya: using a value
chain framework to understand animal and product flows, governance and sanitary
risks, Prev. Vet. Med. 147 (2017) 90-99, https://doi.org/10.1016/j.
prevetmed.2017.08.013.

A. Lee, A.R. Houston, Diets, diseases, and discourse: lessons from COVID-19 for
trade in wildlife, public Health, and food systems reform, Food Ethics (2020),
https://doi.org/10.1007/541055-020-00075-4.

S.L. Prescott, A world of inflammation: the need for ecological solutions that co-
benefit people, place and planet. (Special Issue: Advances in Veterinary
Dermatology, Volume 9, 9th World Congress of Veterinary Dermatology, October
2020 - April 2021 (Virtual), Sydney, Australia.), Vet. Dermatol. 32 (2021), https://
doi.org/10.1111/vde.13013.

G.I. Wegner, K.A. Murray, M. Springmann, A. Muller, S.H. Sokolow, K. Saylors, D.
M. Morens, Averting wildlife-borne infectious disease epidemics requires a focus
on socio-ecological drivers and a redesign of the global food system,
EClinicalMedicine 47 (2022), https://doi.org/10.1016/j.eclinm.2022.101386.
I.A. Lambraki, S.E. Majowicz, E.J. Parmley, D. Wernli, A. Léger, T. Graells,

M. Cousins, S. Harbarth, C. Carson, P. Henriksson, M. Troell, P.S. Jgrgensen,
Building social-ecological system resilience to tackle antimicrobial resistance
across the one health spectrum: protocol for a mixed methods study, JMIR Res.
Protoc. (2021), https://doi.org/10.2196,/24378.

F.A. Asaaga, J.C. Young, P.N. Srinivas, T. Seshadri, M.A. Oommen, M. Rahman, S.
K. Kiran, G.S. Kasabi, D. Narayanaswamy, S.M. Schafer, S.J. Burthe, T. August,
M. Logie, M.M. Chanda, S.L. Hoti, A.T. Vanak, B.V. Purse, Co-production of
knowledge as part of a onehealth approach to better control zoonotic diseases,
PLoS Glob. Publ. Health 2 (2022), https://doi.org/10.1371/journal.pgph.0000075.
B.V. Purseid, N. Darshan, G.S. Kasabi, F. Gerard, A. Samrat, C. George, A.T. Vanak,
M. Oommen, M. Rahman, S.J. Burthe, J.C. Young, P.N. Srinivas, S.M. Schéfer, P.
A. Henrys, V.K. Sandhya, M.M. Chandaid, M.V. Murhekarid, S.L. Hoti, S.K. Kiran,
Predicting disease risk areas through co-production of spatial models: the example
of kyasanur forest disease in india’s forest landscapes, Neglec. Trop. Dis. (2020),
https://doi.org/10.1371/journal.pntd.0008179.

H. Thukral, K. Shanmugasundaram, T. Riyesh, N. Kumar, H. Singha, D. Gambhir,
A. Laura, S. Tiwari, B.R. Gulati, Multisectoral prioritization of zoonotic diseases in
Haryana (India) using one health approach, Prev. Vet. Med. 212 (2023), https://
doi.org/10.1016/j.prevetmed.2022.105835.

S. Yasobant, W. Bruchhausen, D. Saxena, T. Falkenberg, Systemic factors for
enhancing intersectoral collaboration for the operationalization of One Health: a
case study in India, Health Res. Policy Syst. (2021), https://doi.org/10.1186/
§12961-021-00727-9.

S. Yasobant, S. Deepak, W. Bruchhausen, F.Z. Memon, T. Falkenberg, Multi-
sectoral prioritization of zoonotic diseases: One Health perspective from
Ahmedabad, India, PLoS One 14 (2019), https://doi.org/10.1371/journal.
pone.0220152.

S.C. Buttigieg, S. Savic, D. Cauchi, E. Lautier, M. Canali, M. Aragrande, Brucellosis
Control in Malta and Serbia: A One Health Evaluation, 2018, https://doi.org/
10.3389/fvets.2018.00147.

C. Degeling, J. Johnson, I. Kerridge, A. Wilson, M. Ward, C. Stewart, G. Gilbert,
Implementing a One Health approach to emerging infectious disease: reflections on
the socio-political, ethical and legal dimensions, BMC Public Health 15 (2015),
https://doi.org/10.1186/512889-015-2617-1.

M. Sekamatte, V. Krishnasamy, L. Bulage, C. Kihembo, N. Nantima, F. Monje,

D. Ndumu, J. Sentumbwe, B. Mbolanyi, R. Aruho, W. Kaboyo, D. Mutonga,

C. Basler, S. Paige, C.B. Behravesh, Multisectoral prioritization of zoonotic diseases
in Uganda, 2017: a One Health perspective, PLoS One 13 (2018), https://doi.org/
10.1371/journal.pone.019679.

E.G. Pieracci, A.J. Hall, R. Gharpure, A. Haile, E. Walelign, A. Deressa, G. Bahiru,
M. Kibebe, H. Walke, E. Belay, Prioritizing zoonotic diseases in Ethiopia using a
one health approach, One Health 2 (2016) 131-135, https://doi.org/10.1016/j.
onehlt.2016.09.001.


https://www.undp.org/egypt/publications/human-development-report-2021-22-uncertain-times-unsettled-lives-shaping-our-future-transforming-world
https://www.undp.org/egypt/publications/human-development-report-2021-22-uncertain-times-unsettled-lives-shaping-our-future-transforming-world
https://www.undp.org/egypt/publications/human-development-report-2021-22-uncertain-times-unsettled-lives-shaping-our-future-transforming-world
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0010
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0010
https://doi.org/10.3389/fsufs.2022.913560
https://doi.org/10.3389/fsufs.2022.913560
https://doi.org/10.1590/1678-4685-GMB-2020-0355
https://doi.org/10.1590/1678-4685-GMB-2020-0355
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0025
https://doi.org/10.1007/s12571-011-0149-9
https://doi.org/10.1007/s12571-011-0149-9
https://doi.org/10.1016/J.GFS.2021.100591
https://doi.org/10.1016/J.GFS.2021.100591
http://Https://Www.Who.Int/Health-Topics/One-Health#tab=tab_1
https://doi.org/10.1186/S40249-022-01020-9/FIGURES/4
https://doi.org/10.1186/S40249-022-01020-9/FIGURES/4
https://doi.org/10.4060/cc2289en
https://doi.org/10.1136/BMJ.N71
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0060
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0060
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0060
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0060
https://doi.org/10.1007/978-3-319-24442-6_2
https://doi.org/10.1007/978-3-319-24442-6_2
https://doi.org/10.1016/s2542-5196(23)00007-4
https://doi.org/10.20506/rst.23.2.1511
https://doi.org/10.1016/j.gfs.2020.100424
https://doi.org/10.1007/s12571-020-01074-3
https://doi.org/10.1051/cagri/2021025
https://doi.org/10.1186/s13028-017-0355-3
https://doi.org/10.1186/s13028-017-0355-3
https://doi.org/10.1080/01944363.2021.1930107
https://doi.org/10.1080/01944363.2021.1930107
https://doi.org/10.1016/j.prevetmed.2017.08.013
https://doi.org/10.1016/j.prevetmed.2017.08.013
https://doi.org/10.1007/s41055-020-00075-4
https://doi.org/10.1111/vde.13013
https://doi.org/10.1111/vde.13013
https://doi.org/10.1016/j.eclinm.2022.101386
https://doi.org/10.2196/24378
https://doi.org/10.1371/journal.pgph.0000075
https://doi.org/10.1371/journal.pntd.0008179
https://doi.org/10.1016/j.prevetmed.2022.105835
https://doi.org/10.1016/j.prevetmed.2022.105835
https://doi.org/10.1186/s12961-021-00727-9
https://doi.org/10.1186/s12961-021-00727-9
https://doi.org/10.1371/journal.pone.0220152
https://doi.org/10.1371/journal.pone.0220152
https://doi.org/10.3389/fvets.2018.00147
https://doi.org/10.3389/fvets.2018.00147
https://doi.org/10.1186/s12889-015-2617-1
https://doi.org/10.1371/journal.pone.019679
https://doi.org/10.1371/journal.pone.019679
https://doi.org/10.1016/j.onehlt.2016.09.001
https://doi.org/10.1016/j.onehlt.2016.09.001

M. Arredondo-Rivera et al.

[35]

[36]

[371

[38]

[39]

[40]

[41]

[42]

[43]

C. Bouchard, A. Dumas, G. Baron, N. Bowser, P.A. Leighton, L.R. Lindsay,

F. Milord, N.H. Ogden, C. Aenishaenslin, Integrated human behavior and tick risk
maps to prioritize Lyme disease interventions using a “One Health” approach, Ticks
Tick-Borne Dis. (2023), https://doi.org/10.1016/j.ttbdis.2022.102083.

R. Dewar, C. Gavin, C. McCarthy, R.A. Taylor, C. Cook, R.R.L. Simons, A user-
friendly decision support tool to assist one-health risk assessors, One Health 13
(2021), https://doi.org/10.1016/j.onehlt.2021.100266.

C.L. Rist, C.S. Arriola, C. Rubin, Prioritizing zoonoses: a proposed One Health tool
for collaborative decision-making, PLoS One 9 (2014), https://doi.org/10.1371/
journal.pone.0109986.

H.M. Vesterinen, T.V. Dutcher, K.M. Errecaborde, M.W. Mahero, K.W. Macy, O.
O. Prasarnphanich, H. Kassenborg, E. Yulizar, R.P. Fauzi, N.S. Budayanti,

A. Suwandono, W.T. Artama, L. Valeri, K.M. Pelican, Strengthening multi-sectoral
collaboration on critical health issues: One Health Systems Mapping and Analysis
Resource Toolkit (OH-SMART) for operationalizing One Health, PLoS One (2019),
https://doi.org/10.1371/journal.pone.0219197.

A. Tan, M. Salman, B. Wagner, B. McCluskey, The role of animal Health
components in a biosurveillance system: concept and demonstration, Agriculture-
Basel 13 (2023), https://doi.org/10.3390/agriculture13020457.

A. Ebata, C. Hodge, D. Braam, L. Waldman, J. Sharp, H. MacGregor, H. Moore,
Power, participation and their problems: a consideration of power dynamics in the
use of participatory epidemiology for one health and zoonoses research, Prev. Vet.
Med. (2020), https://doi.org/10.1016/j.prevetmed.2020.104940.

M.K. Ghanbari, H.A. Gorji, M. Behzadifar, N. Sanee, N. Mehedi, N.L. Bragazzi, One
health approach to tackle brucellosis: a systematic review, Trop. Med. Health 48
(2020), https://doi.org/10.1186/s41182-020-00272-1.

S. Molia, J. Saillard, K. Dellagi, F. Cliquet, J.M. Bart, B. Rotureau, P. Giraudoux,
J. Jannin, P. Debré, P. Solano, Practices in research, surveillance and control of
neglected tropical diseases by one health approaches: a survey targeting scientists
from french-speaking countries, Neglec. Trop. Dis. (2021), https://doi.org/
10.1371/journal.pntd.0009246.

S. de la Rocque, K.M.M. Errecaborde, G. Belot, T. Brand, S. Shadomy, S. von
Dobschuetz, R. Aguanno, M. Carron, F. Caya, S.L. Ding, M. Dhingra, D. Donachie,
G. Gongal, P. Hoejskov, G. Ismayilova, G. Lamielle, H. Mahrous, M. Marrana,

S. Nzietchueng, Y. Oh, J. Pinto, X. Roche, A. Riviere-Cinnamond, C. Rojo,

L. Scheuermann, J. Sinclair, J.X. Song, A. Skrypnyk, T. Traore,

[44]

[45]

[46]

[47]

[48]

[49]

[50]

[51]

[52]

One Health 18 (2024) 100727

K. Wongsathapornchai, One health systems strengthening in countries: tripartite
tools and approaches at the human-animal-environment interface, BMJ Glob.
Health 8 (2023), https://doi.org/10.1136/bmjgh-2022-011236.

N.V. Heerden, S.S.S. Grobbelaar, I. Meyer, One Health studies that adopt a formal
modelling approach: a scoping review, Environ. Sci. Pol. (2023), https://doi.org/
10.1016/j.envsci.2023.03.016.

M. Savari, L. Barfizadeh, Z. Asadi, Effects of social capital on achieving food
security in drought conditions (case study: rural settlements in Dorud County),
Geogr. Environ. Plann. 32 (2021), https://doi.org/10.22108/
GEP.2021.127786.1405.

A. de S. Leandro, R.D. Lopes, C.A. Martins, A.V. Rivas, 1. da Silva, S.R. Galvao,
R. Maciel-De-freitas, The adoption of the One Health approach to improve
surveillance of venomous animal injury, vector-borne and zoonotic diseases in Foz
do Iguagu, Brazil, PLoS Negl. Trop. Dis. 15 (2021) e0009109, https://doi.org/
10.1371/JOURNAL.PNTD.0009109.

C. Aenishaenslin, V. Hongoh, H.D. Cissé, A.G. Hoen, K. Samoura, P. Michel, J.

P. Waaub, D. Bélanger, Multi-criteria decision analysis as an innovative approach
to managing zoonoses: results from a study on Lyme disease in Canada, BMC Public
Health 13 (2013) 1-16, https://doi.org/10.1186/1471-2458-13-897 /TABLES/8.
M.S. Khan, P. Rothman-Ostrow, J. Spencer, N. Hasan, M. Sabirovic, A. Rahman-
Shepherd, N. Shaikh, D.L. Heymann, O. Dar, The growth and strategic functioning
of One Health networks: a systematic analysis, Lancet Planet. Health 2 (2018)
e264-e273, https://doi.org/10.1016/52542-5196(18)30084-6.

V. Galaz, M. Leach, I. Scoones, C. Stein, O. Health, The Political Economy of One
Health Research and Policy, 2015.

S.Y. Essack, Environment: the neglected component of the One Health triad, Lancet
Planet. Health 2 (2018) e238-239, https://doi.org/10.1016/52542-5196(18)
30124-4.

J. Waage, D. Grace, E.M. Fevre, J. McDermott, J. Lines, B. Wieland, N.R. Naylor, J.
M. Hassell, K. Chan, Changing food systems and infectious disease risks in low-
income and middle-income countries, Lancet Planet. Health 6 (2022) E760-E768,
https://doi.org/10.1016/52542-5196(22)00116-4.

S. Humboldt-Dachroeden, O. Rubin, S. Sylvester Frid-Nielsen, The state of One
Health research across disciplines and sectors — a bibliometric analysis, One Health
10 (2020) 100146, https://doi.org/10.1016/J.ONEHLT.2020.100146.


https://doi.org/10.1016/j.ttbdis.2022.102083
https://doi.org/10.1016/j.onehlt.2021.100266
https://doi.org/10.1371/journal.pone.0109986
https://doi.org/10.1371/journal.pone.0109986
https://doi.org/10.1371/journal.pone.0219197
https://doi.org/10.3390/agriculture13020457
https://doi.org/10.1016/j.prevetmed.2020.104940
https://doi.org/10.1186/s41182-020-00272-1
https://doi.org/10.1371/journal.pntd.0009246
https://doi.org/10.1371/journal.pntd.0009246
https://doi.org/10.1136/bmjgh-2022-011236
https://doi.org/10.1016/j.envsci.2023.03.016
https://doi.org/10.1016/j.envsci.2023.03.016
https://doi.org/10.22108/GEP.2021.127786.1405
https://doi.org/10.22108/GEP.2021.127786.1405
https://doi.org/10.1371/JOURNAL.PNTD.0009109
https://doi.org/10.1371/JOURNAL.PNTD.0009109
https://doi.org/10.1186/1471-2458-13-897/TABLES/8
https://doi.org/10.1016/S2542-5196(18)30084-6
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0245
http://refhub.elsevier.com/S2352-7714(24)00053-3/rf0245
https://doi.org/10.1016/S2542-5196(18)30124-4
https://doi.org/10.1016/S2542-5196(18)30124-4
https://doi.org/10.1016/S2542-5196(22)00116-4
https://doi.org/10.1016/J.ONEHLT.2020.100146

	Bridging Food Systems and One Health: A key to preventing future pandemics?
	1 Introduction
	2 Materials and methods
	2.1 Search strategy
	2.2 Inclusion and exclusion criteria

	3 Results and discussion
	3.1 Overview of the selected studies
	3.2 General search results
	3.3 Managing zoonoses with One Health and Food System approaches
	3.3.1 The One Health approach and zoonoses
	3.3.1.1 OHA operationalization to prevent zoonoses
	3.3.1.2 Evaluations of OHA operationalization

	3.3.2 FSA and zoonoses

	3.4 Integrating the Food System and One Health approaches – a pathway towards zoonoses prevention

	4 Conclusion
	Funding
	Declaration of competing interest
	Data availability
	References


