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Abstract

The global demand from multi-sectoral partners for operational tools for One Health implementation and capacity building is increasing,
yet a validated global inventory of One Health tools did not exist. Here, we map and analyze available One Health tools and assess their
suitability to support One Health implementation, including the One Health Joint Plan of Action 2022-2026 (OH JPA). Our objectives
were to identify (i) publicly available One Health tools to support capacity building and OH JPA implementation; (ii) optimal outcomes
for countries/regions using available One Health tools; (iii) linkages to OH JPA Action Tracks and pathways in the One Health Theory
of Change (TOC); and (iv) gaps and priorities for the development of additional One Health tools. One Health High Level Expert Panel
(OHHLEP) members compiled information on One Health tools that were publicly available and released up to June 30, 2023, via
online sources and partner networks including the Quadripartite organizations. Inclusion criteria addressed One Health relevance, use
at the national, subnational, or regional level in 25 locations, and publicly available information. Tools were assessed for applicability
by OH JPA action track, TOC pathway, scope, and intended outcomes, as well as the extent to which tools addressed gender equality,
social inclusion, and environmental dimensions of One Health. Of 132 candidate tools, 50 (38%) met the inclusion criteria. These tools
addressed all six OH JPA Action Tracks, but relatively fewer tools addressed Action Tracks 4 (Food Safety), 5 (Antimicrobial Resistance),
and 6 (Environmental Integration). Tools were available to support all three TOC outcome pathways, and many addressed more than one
Action Track and TOC outcome pathway. Most available One Health tools addressed assessment and to a lesser extent implementation,
with fewer tools available for action planning, prioritization, and monitoring. Gaps and opportunities for improving One Health tools
were identified, including the integration of the environment dimension, gender equality, and social inclusion. Ultimately, our findings will
contribute to further the advancement of One Health globally, including via OH JPA implementation, while spurring adjustments to existing
One Health tools and the development of new ones to address key gaps.

One Health impact statement

The One Health approach is gaining momentum globally, and this study represents the first integrated mapping and analysis of
globally available One Health tools. Our findings aim to improve the quality, applicability, and availability of tools to support One Health
implementation at the subnational, national, regional, and global levels, including through the Quadripartite’s One Health Joint Plan of
Action. By using the OHHLEP definition of One Health to assess available One Health tools and map them onto the One Health Joint
Plan of Action, we identify the need for a systematic approach and enhanced integration across dimensions of One Health to lead to
sustainable One Health systems.
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Introduction

A One Health approach is critical to address health risks and
threats that arise at the human-animal-plant-environment
interface (WHO, 2020; UN, 2022). Countries, governments, and
communities request guidance and tools to assess, prioritize,
develop, and implement a One Health approach to better address
shared health threats at the subnational, national, regional, and
global levels.

The One Health High-Level Expert Panel (OHHLEP) was convened
in 2021 by the Quadripartite organizations (United Nations
Food and Agriculture Organization (FAO), the United Nations
Environment Programme (UNEP), the World Health Organization
(WHO), and the World Organization for Animal Health (WOAH))
to enhance their science-based cross-sectoral collaboration by
assessing One Health science and providing technical advice
(Mettenleiter et al., 2023). The OHHLEP defined One Health as
"an integrated, unifying approach that aims to sustainably balance
and optimize the health of people, animals, and ecosystems.
It recognizes the health of humans, domestic and wild animals,
plants, and the wider environment (including ecosystems) are
closely linked and interdependent. The approach mobilizes
multiple sectors, disciplines, and communities at all levels of
society to work together to foster well-being and tackle threats
to health and ecosystems, while addressing the collective need
for healthy food, water, energy, and air, acting on climate change
and contributing to sustainable development (OHHLEP et al.,
2022a)." One Health is predicated on the foundational principles
of equity, parity, stewardship, socio-ecological equilibrium, and
transdisciplinarity. The definition emphasizes the need for action to
sustainably implement One Health through improved multi-sectoral
and transdisciplinary collaboration, coordination, communication,
and capacity building.

With input from OHHLEP, the Quadripartite issued a One Health
Joint Plan of Action 2022-2026 (OH JPA) and an associated
Implementation Guide that calls on all countries to act now to
integrate systems and capacity to collectively better prevent,
predict, detect, and respond to emerging threats and improve the
health of humans, animals, plants, and the environment, while
also contributing to sustainable development (FAO, UNEP, WHO
and WOAH, 2022; WHO, FAO, UNEP and WOAH, 2023). The OH
JPA has six action tracks: Action Track 1: enhancing One Health
capacities to strengthen health systems; Action Track 2: reducing
the risks from emerging and re-emerging zoonotic epidemics
and pandemics; Action Track 3: controlling and eliminating
endemic zoonotic neglected tropical and vector-borne diseases;
Action Track 4. strengthening the assessment management and
communication of food safety risks; Action Track 5: curbing the
silent pandemic of antimicrobial resistance (AMR); and Action
Track 6: integrating the environment into One Health. In December
2023, the Quadripartite released "A Guide to Implementing the One

Health Joint Plan of Action at National Level" to provide practical
guidance on how countries can adopt and adapt the OH JPA to
strengthen and support national One Health action (WHO, FAO,
UNEP and WOAH, 2023).

The Implementation Guidance for the OH JPAaddresses the outcome
pathways of the OH JPATheory of Change (TOC): Pathway 71— policy,
advocacy, and financing; Pathway 2 — organizational development,
implementation, and sectoral integration, and Pathway 3 — data,
evidence, education, and knowledge (FAO, UNEP, WHO and
WOAH, 2022). The OH JPA TOC was influenced by the OHHLEP’s
TOC (OHHLEP et al., 2022b). The Guide outlines the process from
situation analysis through to establishing or strengthening national,
multi-sectoral, One Health coordination mechanisms and national
One Health action plans. It also recommends building on and linking
to existing national work and defining clear roles and responsibilities
for primary stakeholder groups. Countries and stakeholder groups
are encouraged to design, adapt, and institutionalize national One
Health action plans and to link across existing relevant national
action plans while featuring activities prioritized by pathway and
linking to OH JPA action tracks. While this analysis of One Health
tools is comprehensive, countries will still need additional tools and
guidance to achieve sustainable implementation of a One Health
approach.

An array of One Health tools has been developed over many
years, but these tools and their outcomes have never been fully
inventoried and analyzed to address their relevance toward One
Health implementation. The number of frameworks and tools
that address infectious diseases and pandemic preparedness,
antimicrobial resistance, food safety, or climate change appear to
be proliferating rapidly. However, these tools and their outcomes
are not typically well connected into a One Health context.
Additionally, many tools profess to adopt a One Health approach,
but few fully achieve the sectoral and disciplinary integration
across the three dimensions of One Health, with attention to its
foundational principles.

In 2019, a conceptual framework was published by Pelican et al.
on how 12 widely implemented One Health tools might align to
best support countries in strengthening One Health systems with
a focus on zoonotic diseases (Pelican et al., 2019). The paper
presented a One Health conceptual model with five categories to
inform how tools may be used together: Assessment, Prioritization,
Action Planning, Implementation and Monitoring. The study
highlighted how One Health tools and their outputs might be used
to inform and strengthen outputs from other tools, implemented
subsequently or concurrently, with the intention of maximizing the
results of national efforts in addressing complex health threats at
the human—animal—plant—environment interface by engaging and
mobilizing resources more effectively across One Health sectors.

Based on demand from subnational, national, and regional
partners and the Quadripartite for guidance and support for the
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implementation of the OH JPA, the OHHLEP undertook to map and
assess available One Health tools using the OHHLEP One Health
definition. OHHLEP’s review of these tools paid particular attention
to environmental and social equity dimensions of One Health tools,
with a view to support the implementation of the OH JPA via all six
action tracks and outcome pathways in the One Health Theory of
Change (OHHLEP et al., 2022b).The specific objectives of this
paper were to identify: (a) publicly available One Health tools to
support capacity building and implementation for the OH JPA
and its associated Implementation Plan; (b) optimal outcomes for
subnational, national, and regional partners using available One
Health tools; (c) linkages to Action Tracks in the OH JPA and the
pathways in the One Health Theory of Change; and (d) gaps and
priorities for the development of additional One Health tools including
to further incorporate environment and social equity dimensions.

Methods

OHHLEP and Quadripartite members collected information on
One Health tools, resources, and guidance documents that were
publicly available up to June 30, 2023, via online sources, formal
publications, and documents accessible through OHHLEP and
Quadripartite networks.

The OH JPA formed the primary framework for this analysis of
available One Health tools, with emphasis on coverage of all
dimensions of One Health based on the OHHLEP One Health
definition, the six action tracks of the OH JPA, and the three
outcome pathways in the One Health Theory of Change, described
above. Additionally, authors evaluated the conceptual framework
of Pelican et al. (2019), for the application of One Health tools,
assessing the utility of its conceptual model with five categories for
relevance to our study.

To be included in the final One Health tools inventory for further
analysis, a tool had to meet the following inclusion criteria:

1. The tool helped support a One Health approach to address
health and/or environment issues at the human-animal—
plant-environment interface as outlined in the OH JPA.

2. The One Health tool was implemented at the national level
in at least five countries or locations (e.g, subnational or
regional level) to ensure the tool was in use beyond the pilot
stage.

3. Information on a One Health tool was publicly available as of
June 30, 2023, via online sources and/or through networks
of the authors.

Tools were identified using information extracted from several
sources, including iterative literature reviews, online sources (e.g.
pubmed.gov and various search engines), and reviews of the
Tripartite Zoonoses Guide (TZG) (FAO, WHO and WOAH, 2019),
the TZG Surveillance and Informational Sharing Operational Tool
(SISOT) database of tools (WHO, FAO and WOAH, 2022b), the
World Bank Operational Framework for strengthening human,
animal, and environmental public health systems at their interface
(Berthe et al., 2018), and expert knowledge from the OHHLEP
members and Quadripartite organization staff. Search terms are
presented in Supplementary Appendix A. The One Health tools
included in our final list were validated by two or more OHHLEP
members and/or Quadripartite partners who have familiarity with
the tool and, when needed, by consultation with the others involved
in developing or implementing the tool.

The authors identified One Health tools that met the above
inclusion criteria and jointly conducted a landscape analysis to
establish a cohesive understanding of these tools and analyze key
aspects of their role, scope, and application in relation to the OH
JPA. One or more OHHLEP members not involved with designing
or implementing a One Health tool were assigned to review tools
against the inclusion criteria to prevent biases. OHHLEP and
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Quadripartite partners familiar with the design or implementation
of One Health tools answered questions when needed.

The authors sought to answer the following questions with the
landscape analysis including:

1. How have One Health tools developed over time to meet
global health needs?

2. What organizations most commonly develop One Health
tools?

3. What are the intended audience and sectors for available
One Health tools?

4. How do the available One Health tools contribute to one or
more Action Tracks of the One Health Joint Plan of Action?

5. How do the available One Health tools and their outcomes
advance implementation of the One Health Joint Plan of
Action and the One Health Theory of Change pathways?

6. What are the themes of the intended outcomes of available
One Health tools?

7. How do the tools integrate gender analysis, intersectionality,
and social inclusion?

8. How do the tools integrate the environment?

9. What are the gaps and opportunities for future development
of One Health Tools?

To address these questions, a consensus-driven iterative
review process involving the OHHLEP and key experts from the
Quadripartite organizations was used to select 13 descriptive
variables: (i) Name of One Health Tool; (ii) Year Tool First
Released; (iii) Contributing Organization(s); (iv) Organization
Level; (v) Scope; (vi) Link with OH JPA Action Track(s); (vii) Link
to One Health Theory of Change Pathway; (viii) Audience Level;
(ix) Audience Type; (x) Outcome of One Health Tool Usage; (xi)
One Health Tool Description; (xii) Key Outputs; and (xiii) Website,
Publications, and Other Available Resources. These descriptive
variables are defined in Supplementary Appendix B.

When relevant, for each descriptive variable, themes were
identified, and categories were created. For example, the variable
for outcome was assessed for each One Health tool based on how
the tool supported One Health advancement, grouped into themes,
and then grouped into the overall category for outcomes. Outcomes
are described in detail in Appendix B. For the Scope variable,
authors assessed the application framework proposed by Pelican
et al., 2019 to determine whether the five proposed categories
reflected the current scope of available One Health tools based on
the following definitions: (i) assessment (reviewing and analyzing
a system’s capacity); (ii) prioritization (identifying issues and
topics of interest requiring the most immediate efforts); (iii) Action
Planning (developing an implementable plan); (iv) Implementation
(executing an action plan); and (v) Monitoring (systematically
observing quality and outcomes of an ongoing process). Authors
worked collaboratively using a cloud-based spreadsheet to
populate the variables and other collected information.

Two OHHLEP members with experience in gender analysis
additionally evaluated, using a three-level classification, how
well the chosen tools addressed gender and social inclusion
considerations: (i) present to a significant degree; (ii) present to
some degree; and (i) absent. Tools that referred to gender equity or
equality in some respects (for example, stakeholder engagement)
but not others (gender disaggregated data, gender lens to risk
assessment) or that covered gender without considering other
social exclusion factors, were rated as "present to some degree."
For some tools, methodological details required to conduct this
sub-analysis were not available to the authors. The environment
sector has a wide disciplinary application in relation to One Health
under Action Track 6. An OHHLEP member with environmental
experience further assessed the tools linked with Action Track 6.

Descriptive variables used for analyses were standardized
using the definitions summarized in the supplemental materials
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(Appendix A). Data visualization and analyses were conducted
using R version 4.0.0 (2020-04-24) (R Core Team, Vienna,
Austria). The summary of One Health tools presented here is not
intended to be prescriptive and does not imply endorsement of
any specific tool.

Guidance documents, tools under development, and other
resources identified during this study were not included in our
analysis. They were reviewed by the authors and discussed with
the Quadripartite partners and then compiled as background
information toward the use of the One Health tools identified here
and as further support for OH JPA implementation (OHHLEP, 2023;
WHO, FAO, UNEP and WOAH, 2023).

Results

Atotal of 132 candidate One Health tools were identified for review
and assessment. Fifty (38%) met the inclusion criteria for the final
database (Table 1). The earliest One Health tool that met our
inclusion criteria was first released in 1999. Sixty-eight percent
(n = 34) of tools were first released after 2016. The years with
the greatest number of One Health tools first released were 2021
(n =7)and 2022 (n = 7) (Fig. 1). Some tools were updated over
time after their first release with two or more versions. What follows
is a description of the distribution of tools across all categories of
key descriptive variables, listed in italics.

ORGANIZATION TYPE

Tools were developed and published by various organizations,
which were categorized as Quadripartite, other international or
regional organizations (e.g. Africa Centers for Disease Control,
European Commission), national (e.g. U.S. Centers for Disease
Control and Prevention [CDC] and French Agricultural Research
Centre for International Development [CIRAD]), academic, or
non-governmental institutions (e.g. Association of Public Health
Laboratories [APHL]). Tools could be labeled with more than
one category because many of them were developed jointly by
several organizations. Quadripartite organizations developed
or contributed to developing 57% of tools (n = 34), followed
by international/regional level organizations (15%; n = 9),
national level organizations (13%, n = 8), non-governmental
organizations (8%; n = 5), and academic institutions (7%; n = 4)
(Table 2).

AUDIENCE

The tools were categorized by the audience type according to their
potential application for One Health. The primary target audience
for the uptake of these tools was primarily multi-sectoral (76%;
n = 38), but some of the One Health tools focus on individual sector
needs: animal health (domestic and wild animals; 8%; n = 4), policy
makers (8%; n = 4), laboratorians (4%; n = 2), environmental
health (2%; n = 1), and public health (2%; n = 1) (Table 2). These
sector-specific tools were included because they had a focus on
advancing that sector using a One Health approach and had One
Health linked outcomes.

SCOPE FOR APPLICATION

The objectives of the One Health tools were evaluated according
to scope for application in the conceptual framework by Pelican
et al.,, 2019, and after an assessment, no changes or additional
grouping categories were considered necessary. One Health tools
could be assigned to more than one scope category since many
of the tools were suitable for application in more than one phase
of the implementation model. Forty-seven percent of tools (n = 29)
addressed One Health assessment) while 27% (n = 17) focused
on One Health implementation (Table 2). Other tools addressed
monitoring (11%; n = 7), action planning guidance (8%; n = 5), and
prioritization (7%; n = 4).

Subject to the CABI Digital Library Terms & Conditions, available at https://cabi

ONE HEALTH OUTCOMES

The One Health tools were categorized into seven outcomes
based on how they support One Health advancement. Although
the outcomes of some tools were applicable to more than one
category, for the purpose of this analysis, the category of greatest
relevance was selected for each tool. The abbreviated title of the
outcome is shown in parentheses and used in Table 1:

1. Build or Strengthen One Health Coordination/Collaboration
(coordination/collaboration).

2. Enhance One Health Approach to Emergency Response/
Rapid Response (Emergency Response).

3. Address Environment Sector Needs to Strengthen One
Health (Environment Needs).

4. Enhance One Health Systems Capacity (One Health
Capacity).

5. Apply One Health into National Action Plans/Strategic Plans/
Framework/Action Plans (Plans/Frameworks).

6. Improve Surveillance and Information Sharing Across One
Health Sectors (Surveillance).

7. Improve Performance of Veterinary Services for One Health
Needs (Veterinary Services).

Almost 50% of the tools contributed to the outcomes of either
building and strengthening One Health coordination and
collaboration (28%; n = 14) or enhancing One Health systems
capacity (20%; n = 10) (Table 2).

ACTION TRACKS OF THE ONE HEALTH JOINT PLAN
OF ACTION

The One Health tools were categorized according to how they could
be used to support the six action tracks of the OH JPA. Some tools
were applicable to more than one action track. In this analysis, we
assess the Action Track of greatest relevance for each tool as well
as interactions between and among tools and Action Tracks. Of the
six action tracks of the OH JPA (multiple action tracks being served
by some tools), Action Track 1 (enhancing One Health capacities
to strengthen health systems) was the most common Action Track
addressed by selected One Health tools (n = 30). Action Track 3
(controlling and eliminating endemic zoonotic, neglected tropical,
and vector-borne diseases) was the next most addressed (n = 16).
Action Track 2 (reducing the risk from emerging and re-emerging
zoonotic epidemics and pandemics) had 14 tools, while Action
Track 6 (integrating the environment into One Health) had 13 tools
and Action Track 4 (strengthening the assessment, management,
and communication of food safety risks) had 11 tools. Action Track
5 (curbing the silent pandemic of AMR) had the fewest number of
available tools (n = 8).

Evaluating the commonality of track overlaps can identify possible
synergistic relationships between the different focus areas outlined
in each OH JPA action track. Fig. 2 displays the distribution of One
Health tools by single and paired combinations of action tracks. Of
the 50 included tools, 34 (68%) addressed a single Action Track;
the most common track of focus was Action Track 1 (44%; n = 15)
followed by Action Track 6 (24%; n = 8). The heat map also shows
that a greater number of tools address paired combinations of
Action Tracks 1 through 4, compared to pairs that include Action
Tracks 5 or 6 (antimicrobial resistance and environmental aspects
of One Health). While Action Track 4 was covered by multiple tools,
there was no tool focused only on this action track.

ONE HEALTH THEORY OF CHANGE PATHWAYS

Given that the effectiveness of the OH JPA will be assessed
according to its One Health Theory of Change, One Health tools are
needed to support each of its three outcome pathways. Each tool
was exclusively assigned to one of these three outcome pathways,
according to the authors’ assessment of the likeliest application of
the tool. Sixty-six percent of tools (n = 33) aligned with Pathway 2
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Fig. 1. Year of first release for One Health tools meeting inclusion criteria, 1999-2023 (n = 50). Footnote: This figure shows the year of first release for One
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(organizational development and sectoral integration), while 18%
(n = 9) focused on Pathway 3 (data, evidence, education, and
knowledge exchange), and 16% (n = 8) covered Pathway 1 (policy,
advocacy, and financing; Table 2).

ASSESSMENT OF LINKAGES ACROSS SCOPE,
ACTION TRACKS, AND OUTCOMES

Todeepen ourexploration ofthe data, understanding the relationship
between key descriptive variables is critical, especially in systems
that rely heavily on collaboration across sectors. Alluvial plots were
used to visualize the distribution of tools simultaneously across
two descriptive areas of association between categorical variables
(Figs. 3-5). In these representations, the plots serve to display
how the categories of Scope, Action Tracks, and Outcomes can
have many variations in linkages. Observing a large ratio variation
across the data relationships can indicate which linkages are most
common and where there are gaps. We selected the following
plots (Figs. 3-5) to illustrate patterns that help answer our study
questions posed in the landscape analysis section of methods;
The width of the ribbons in each alluvial plot is proportional to the
quantity represented in the flow between the variables.

We analyzed how One Health tools of each scope contributed
to the six action tracks of the OH JPA. We found that tools
addressing each scope, from Assessment through to Monitoring,
could be applied to each of the six Action Tracks, with only one
exception; there was no One Health tool categorized for monitoring
antimicrobial resistance.

We analyzed the distribution of One Health Tool outcomes by the
scope of the tool. There were tools of each scope available to
achieve outcomes of Coordination and Collaboration, One Health
Capacity building, Plans and Frameworks, and Surveillance.
However, there were primarily Assessment scope tools available
for environmental dimensions of One Health. There were

Subject to the CABI Digital Library Terms & Conditions, available at https://cabi

assessment, implementation, and monitoring One Health tools
available for Veterinary Services, but no specific tools categorized
for prioritization or action planning. Supplementary Appendix C
presents additional data.

GENDER AND SOCIAL INCLUSION
CONSIDERATIONS

As gender and inclusion aspects are an integral part of One
Health implementation, the authors sought to assess the degree to
which the selected One Health Tools supported gender and social
inclusion considerations. Four (8%) One Health tools incorporated
a strong intersectional gender analysis and addressed social
inclusion. These were the UNEP Integrated Environmental
Assessment Guidelines (UNEP, 2019c); the WHO’s Strategic
tool for Assessing Risks (STAR) (WHO, 2021a), One Health
Assessment for Planning and Performance (OH-APP) (USAID
and Preparedness and Response, 2017b), and the WHO’s Joint
External Evaluation Guidelines (JEE) for the International Health
Regulations (WHO, 2016a, 2022b). Five tools (10%) addressed
gender and social inclusion to some degree, at least regarding
stakeholder involvement, but did not include detailed gender
analysis or social inclusion and intersectionality. Thirty-one tools
(64%) failed to mention gender or social inclusion. Ten tools (20%)
could not be assessed for gender and intersectionality. This was
either because the tool was not immediately available online to
be assessed; the methodology was not described in sufficient
detail to support the analysis; or the tool was embedded in
or referred to many other tools that could not be individually
analyzed due to time constraints. Supplementary Appendix D
presents additional data.

ENVIRONMENT CONSIDERATIONS

Twenty-six percent (n = 13) of tools addressed Action Track 6
(Integration of Environment into One Health) either as a primary
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Table 2. Summary of data for 50 One Health tools by organization, audience, scope, intended outcome of tool implementation, and linkage to One Health theory of

change with each category ranked from highest to lowest.

Organization that developed One Health tool

Organization type (tools could be assigned to more than one category) n %
Quadripartite (FAO-UNEP-WHO-WOAH) 34 57
International/regional 9 15
National 8 13
Non-governmental 5 8
Academic 4 7
Intended audience for One Health tool

Audience Category n %
Multi-sectoral 38 76
Animal Health 4 8
Policy makers 4 8
Laboratory 2 4
Environmental Health 1 2
Public Health 1 2
Total 50 100
Scope for One Health tool

Scope Category (Tools could be assigned to more than one category) n %
Assessment 29 47
Implementation 17 27
Monitoring 7 11
Action plans 5 8
Prioritization 4 7
Expected outcome for One Health tool use

Outcome Category n %
Coordination/collaboration 14 28
One Health capacity 10 20
Plans/framework 7 14
Environment needs 7 14
Emergency response 6 12
Surveillance 4 8
Veterinary services 2 4
Total 50 100
Theory of change pathway

Pathway n %
Pathway 2: organizational development and sectoral integration 33 66
Pathway 3: data, evidence, education, and knowledge exchange 9 18
Pathway 1: policy, advocacy, and financing 8 16
Total 50 100

Footnote: For some variables where noted, tools could be assigned to more than one category.
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Track1 Track2 Track3 Track4 Track5 Track 6

Fig. 2. Summary of One Health tools that address multiple action tracks in the One Health Joint Plan of Action. Footnote: The outer blocks, outlined in black,
are counts of tools that address only one action track. Action Tracks of the One Health Joint Plan of Action are abbreviated in parentheses as follows: Action
track 1: enhancing One Health capacities to strengthen health systems (OH Systems). Action track 2: reducing the risks from emerging and re-emerging
zoonotic epidemics and pandemics (Emerging Zoonoses). Action track 3: controlling and eliminating endemic zoonotic, neglected tropical and vector-borne
diseases (Neglected Zoonoses/VBDs). Action track 4: strengthening the assessment, management and communication of food safety risks (Food Safety).
Action track 5: curbing the silent pandemic of AMR (AMR). Action track 6: integrating the environment into One Health (Environment).
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Fig. 3. Linkages across action tracks of the One Health Joint Plan of Action and scope of One Health tools.

focus or in combination with other Action Tracks. Seven tools focused
on the outcome of addressing the environment sector needs to
strengthen One Health; the other six tools focused on a variety of other
outcomes. Tools addressing Action Track 6 covered environmental
topics from reviewing system capacity to monitoring biophysical
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status (e.g. biodiversity indicators), integrated environmental
impact assessment, the status and management of protected and
conserved areas, biodiversity, plant health, and ecosystem services,
progress under environmental conventions, and general assessment
of the environment sector capacity and resourcing.
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Fig. 4. Linkages across scope and outcomes of One Health tools.
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Fig. 5. Linkages across action tracks of the One Health Joint Plan of Action and outcomes of One Health tools. Action Tracks of the One Health Joint Plan
of Action are abbreviated in parentheses as follows: Action track 1: enhancing One Health capacities to strengthen health systems (One Health Systems).
Action track 2: reducing the risks from emerging and re-emerging zoonotic epidemics and pandemics (Emerging Zoonoses). Action track 3: controlling and
eliminating endemic zoonotic, neglected tropical and vector-borne diseases (Neglected Zoonoses/VBDs). Action track 4: strengthening the assessment,
management and communication of food safety risks (Food Safety). Action track 5: curbing the silent pandemic of AMR (AMR). Action track 6: integrating the

environment into One Health (Environment).

Discussion

This integrated inventory, mapping, and analysis of One Health
tools represents an important step in supporting the advancement
of One Health. For the first time, a comprehensive inventory of
globally available One Health Tools is presented, which is timely
given the increased demand from multi-sectoral partners to
have such a resource to support One Health implementation
and capacity building. We present a descriptive analysis of 50
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selected One Health tools that were publicly available from 1999
to June 30, 2023, along with key themes toward the sustainable
implementation of One Health.

OHHLEP was convened in 2021 by the Quadripartite agencies
to provide technical advice and guidance on how to strengthen
One Health to prevent future pandemics, identify knowledge
gaps, and provide guidance on One Health implementation
(Mettenleiter et al., 2023). The One Health tools we identified are
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not necessarily endorsed by the Quadripartite or the OHHLEP,
and the outcomes of this study are not intended to be prescriptive.
The Quadripartite annexed this list of 50 One Health tools to their
Guide to Implementing OH JPA at National Level (WHO, FAO,
UNEP and WOAH, 2023). During the collection of documents for
consideration in this study, we also compiled guidance documents,
frameworks, databases, and other resources that did not fit our
inclusion criteria for this study but that we deemed to be helpful as
background and support for the application and use of One Health
tools, and as further support for implementation. After thorough
vetting for relevance to the OH JPA by the Quadripartite agencies,
a list of 71 resources was also included in Annex 2 of the Guide
to Implement the OH JPA (WHO, FAO, UNEP and WOAH, 2023).

IMPLICATIONS FOR OH JPA IMPLEMENTATION

Most (68%; n = 34) of the selected One Health tools were
produced by the Quadripartite organizations, often in collaboration
with partners, yet gaps still remain in the types of tools needed
toward fulfilling OH JPA implementation. Selected One Health
tools were themed around seven outcomes as described above.
In terms of linkages to the One Health TOC pathways, Pathway
2 (organizational development and sectoral integration) had the
greatest coverage by One Health tools (66%; n = 33), reflecting
the cross-sector nature of most tools. This trend was also reflected
in One Health tool outcomes, as almost half of the tools had aims
of either building and strengthening One Health coordination and
collaboration (28%; n = 14) or enhancing One Health systems
capacity (20%; n = 10). However, the remaining tools were split
nearly equally between Pathway 3 (data, evidence, education,
and knowledge exchange (18%; n = 9) and Pathway 1 (policy,
advocacy, and financing (16%; n = 8).

We found that tools addressing each phase of the Pelican
et al., 2019 application framework, from Assessment through
Monitoring, could be applied to each of the six OH JPA action
tracks, except that there were no tools identified for monitoring
AMR. It is possible that existing One Health tools for AMR
may include a monitoring aspect not captured by our analysis.
In terms of scope for application, most selected One Health
tools were relevant for Assessment (47%; n = 29) followed by
Implementation (27%; n = 17). There were comparatively fewer
tools available for Prioritizing, Action Planning, or Monitoring
which are gaps that should be addressed to support adequate
One Health implementation. Although there are some examples of
linkages across One Health tools and using tools collaboratively
(Varela et al., 2023), this is not yet the current standard. While
the majority (76%; n = 38) of selected One Health tools were
multi-sectoral in nature, there is also an important role for sector-
specific tools that can advance One Health.

Promoting the sharing of outcomes of One Health tools publicly
in a timely way and across all relevant stakeholders combined
with working collaboratively with multi-sectoral partners to plan
the implementation of additional One Health tools is important.
Pelican et al. identified some strong real-world examples relevant
to zoonoses (Action Track 3) as to how the outcomes of a One
Health tool, when shared with partners and/or publicly, can help to
inform the process of another One Health tool. We found some One
Health tools to give strong support for multi-sectoral coordination,
such as the Tripartite Zoonoses Guide’s operational tool for Multi-
sectoral, One Health Coordination Mechanisms (WHO, FAO and
WOAH, 2022c). Coordinating the implementation of One Health
tools through a national One Health coordination structure can
support more effective planning and implementation of One Health
tools, linkage of outcomes over time, and efficient coordination
across all relevant sectors and action tracks of the OH JPA.

GENDER AND SOCIAL INCLUSION CONSIDERATIONS

Very few One Health Tools (8%; n = 4;) thoroughly addressed
gender and social inclusion considerations when addressing the
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populations they serve. We propose several possible reasons for
this: (i) lack of awareness about the necessity to integrate gender
equality and inclusion considerations in One Health; (ii) lack of
knowledge and capacity on how to go about integrating gender and
inclusion considerations in One Health; (iii) lack of clear guidance
on what is required and how to do it; and (iv) insufficient attention
to gender equality and inclusion considerations in pandemic
preparedness and other One Health monitoring and accountability
exercises. We found that many of the 50 selected One Health tools
analyzed for this paper could be improved to better integrate gender
and social inclusion. The four tools that scored well on gender
analysis and inclusion considerations serve as good examples for
what needs to be done to improve other existing tools and to develop
new tools to support this important dimension of One Health. The
One Health Assessment for Planning and Performance (OH-APP)
toolkit included a One Health Gender Integration Toolkit (USAID
and Preparedness and Response, 2018), a resource and model for
strengthening gender and intersectionality in any dimension of One
Health. Those developing One Health tools may also be inspired
by the examples from the field of ecohealth (Mertens et al., 2006;
Webb et al., 2023), the WHO’s Special Programme for Research
and Training in Tropical Diseases (WHO, 2022c) and Jhpiego
Corporation (Jhpiego, 2016) and the Women’s Empowerment in
Livestock Index (Galié et al., 2019), and UNEP Global Gender and
Environment Outlook (UNEP, 2016). The OHHLEP One Health
definition and the Quadripartite OH JPA include a strong intent
and commitment to gender equity and inclusion, setting the right
tone, but there needs to be further improvement to gender and
social inclusion considerations in operationalizing One Health and
its tools. Failure to do so will not only perpetuate inequalities faced
by women, youth, and marginalized groups, but will also impede
the effectiveness of One Health action by failing to reach, mobilize,
and include them.

INTEGRATION OF ENVIRONMENTAL DIMENSION OF
ONE HEALTH

Few tools (14%; n = 13) explicitly addressed the environment
dimension of One Health (as a tool outcome and/or aligned to
Action Track 6). Also, more Assessment tools were available for
environmental dimensions of One Health, highlighting the need
for additional tools to further integrate environmental needs into
One Health. For example, some environmental assessment
tools (e.g. Integrated Biodiversity Assessment Tool) (UNEP
World Conservation Monitoring Centre [UNEP-WCMC] et al.,
2008) may also be used to support increased capacity and more
effective multi-sectoral decision making, particularly addressing
trade-offs and cobenefits between sectors. We found that some
environmental assessment tools (e.g. Intergovernmental Science-
Policy Platform on Biodiversity and Ecosystem Services [IPBES]
(UNEP et al., 2012, IPBES, 2019), UNEP Global Environmental
Outlook (UNEP, 2019b)) provided an important understanding
of the state of our environment and methodologically integrated
human and animal health dimensions, but none the less could
be strengthened by providing clearer guidance for One Health
application beyond their current primarily environmental focus.
Previous analyses found that many tools developed in the human
and animal health sectors have very limited focus on wildlife and
environment outcomes (Machalaba et al., 2021). To better support
OH JPA Action Track 6, the Quadripartite, through Conventions
under UNEP and collaborations with others, has a leadership role
to build new One Health tools and expand existing tools to better
integrate environmental outcomes. This requires the integration of
many aspects from a range of disciplines and agencies (e.g. wildlife
management, plant health, biodiversity conservation, terrestrial and
aquatic ecosystems, chemical management, climate, and air and
water quality) and must consider ecosystem integrity and health.

Existing tools can be strengthened to enhance environment sector
needs. For example, though tools are available for prioritizing,
planning, and costing to support health security and zoonotic
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disease prevention, detection, and response, parallel tools are
lacking for wildlife and ecosystem health capacity and resource
mobilization. WHO Joint External Evaluation (JEE) and WOAH
Performance of Veterinary Services (PVS) (WOAH, 2019) process
encourage the progressive strengthening of human health and
veterinary services through routine assessment and supporting
tools (IHR-PVS Bridging Workshops, Tripartite Zoonoses Guide
and associated operational tools), a suite of tools oriented
toward a progressive strengthening of the environment sector
is missing. Additionally, a progressive pathway of environmental
capacity strengthening is needed (Berthe et al., 2018). For
example, National Biodiversity Strategies and Action Plans, a
major tool for national implementation under the Convention on
Biological Diversity (Convention on Biological Diversity, 2023),
lack a dedicated assessment tool to inform capacity needs and
are not costed to inform investment. Successful practices from the
human and livestock health sectors should be examined to support
strengthening of One Health tools and their use in the wildlife and
environment sectors. Additionally, several One Health tools have
been updated periodically over time to ensure that the tool versions
are up to date and useful for implementers.

STUDY LIMITATIONS

While this study represents the most extensive analysis of One
Health tools to date, some limitations exist. Because the methods
used to identify tools were not exhaustive, it is possible that some
existing candidate tools were not included in our analysis. For
example, we excluded tools in use in fewer than five countries or
locations to avoid including tools that were still being piloted, yet
these tools might be very useful toward implementing One Health.
OHHLEP's diverse disciplinary and sectoral backgrounds enabled
a holistic analysis of the tools, although it would have benefited
from the involvement of affected communities including indigenous
groups. Furthermore, we did not specifically assess tools regarding
community engagement methodologies. Tools should include such
methodologies to fulfill the outcomes of the second pathway of
the One Health TOC (Organizational Development and Sectoral
Integration).

RECOMMENDATIONS

Our gap analysis identified needs for tools for monitoring and
evaluation, including the absence of tools for monitoring AMR,
building a multi-sectoral workforce, joint or coordinated One Health
outbreak investigations, and tools to further integrate gender
and social inclusion considerations and the environment into
One Health. The Quadripartite and other tool developers should
continue to collaborate to address identified gaps. Tool developers
should develop new and future versions of One Health tools with
the OHHLEP One Health definiton (OHHLEP et al., 2022a).
This study highlights several key needs in achieving sustainable
One Health systems including how implementers of One Health
tools may collaborate and share information and outcomes; the
importance of engaging all relevant sectors and disciplines for
planning and implementation; linking outcomes across One Health
tools and across the six OH JPA action tracks to optimize resources
and achieve maximum impact; linking relevant existing national
action plans to national One Health plans; and sharing outcomes
and lessons learned in real time with all relevant stakeholders to
advance One Health.

We recommend that the Quadripartite continues to assist countries
and regions in navigating and applying One Health tools toward
building sustainable One Health systems including through the OH
JPA and its implementation guide. The Quadripartite can also play
a guiding role in choice and order of applying One Health tools
through providing continued guidance to countries and regions
on tool usage and multi-sectoral coordination. The recent growth
in the number of One Health tools is a positive development
in the global increase and uptake of One Health, but may also
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pose implementation challenges, since it could contribute to data
fragmentation, and lack of comparability, creating challenges for
assessing performance and making adjustments.

During this study, the authors identified several forthcoming
One Health tools under development by the Quadripartite and
other partners, but these were not included in our analysis. They
include, for example, the development of workforce development
modules of the Tripartite Zoonoses Guide (FAO, WHO and WOAH,
2019), forthcoming emergency preparedness and response tools
of WOAH, a new FAO Environment Sector Stakeholder Mapping
and Needs Assessment Tool, and an updated US CDC'’s Field
Epidemiology Training Program Frontline curriculum incorporating
One Health principles and examples throughout (CDC, 2021;
Martin and Socé Fall, 2021). We recommend that the Quadripartite
organizations collaborate to regularly maintain and publicly share
an updated inventory of available One Health tools at least once
per year based on the process developed by the OHHLEP as new
tools become available to provide ongoing support for sustainable
One Health implementation.

All One Health tool developers, including those in the Quadripartite,
should support multi-sectoral coordination for the development of
new tools including how to share, synergize, and link tool outcomes
for maximal benefit using minimal resources for sustainable One
Health systems. Tool developers should periodically review and
update existing One Health tools to meet multi-sectoral needs
over time. Additionally, the Quadripartite can support evaluation of
uptake and impact of tools to determine effectiveness, including
whether monitoring, advocacy, and costing-focused tools are
performing in mobilizing resources to support the uptake of One
Health globally.

Countries can collaborate to create or strengthen national One
Health coordination mechanisms to support efficient coordination
across all relevant sectors for more effective planning and
implementation of One Health tools and linkage of outcomes
over time. No single One Health tool provides a comprehensive
roadmap to a One Health system; therefore, tools should be used
in combination to cover all dimensions and needs. Future analyses
of One Health tools should be conducted to examine the order of
applying One Health tools and the combined application of tools in
real settings.

CONCLUSIONS

This inventory of One Health Tools (Table 1) can be used by
countries and regions to support national One Health action plans,
One Health assessments, and to inform priorities for national One
Health implementation and establish or strengthen One Health
mechanisms. The Quadripartite provided a solid framework
and road map via the OH JPA and its Implementation Guide.
As countries work to implement the OH JPA and make national
One Health action plans, decision makers will need to assess
and plan how to use multiple One Health tools to maximize
impact while minimizing resources for implementation to achieve
a sustainable One Health system. The Quadripartite, as well as
other agencies and academics developing tools and resources for
One Health should heed the gaps identified in this paper: the need
for One Health tools that better integrate environment, gender
and inclusion; tools for action planning, prioritization, monitoring
and evaluation; One Health tools that support outcome of all
three pathways of the One Health Theory of Change; improving
existing tools to strengthen their One Health framing or build new
tools that address Action Tracks 4 (Food Safety), 5 (Antimicrobial
Resistance), and 6 (Environmental Aspects) of the OH JPA; and
improved interlinkages between tools and coordination in their
application.

While much progress has been made in developing and
implementing various One Health tools, continued coordination
and collaboration is to be encouraged across sectors, disciplines,
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and stakeholders to best share lessons learned and best practices
on how to develop and implement a sustainable One Health
approach. Similarly, coordination is also needed in the development
of new tools and how to share, synergize, and link their outcomes
for maximal benefit using minimal resources for sustainable One
Health systems. Ultimately, the results of this publication can
be widely used in all regions of the world to further One Health
implementation, including via the OH JPA.
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