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There has been a renewed focus on threats to the human-animal-environment interface as a result of the
COVID-19 pandemic, and investments in One Health collaborations are expected to increase. Efforts to monitor
the development of One Health Networks (OHNs) are essential to avoid duplication or misalignment of
investments. This Series paper shows the global distribution of existing OHNs and assesses their collective
characteristics to identify potential deficits in the ways OHNs have formed and to help increase the effectiveness
of investments. We searched PubMed, Google, Google Scholar, and relevant conference websites for potential
OHNs and identified 184 worldwide for further analysis. We developed four case studies to show important
findings from our research and exemplify best practices in One Health operationalisation. Our findings show that,
although more OHNs were formed in the past 10 years than in the preceding decade, investment in OHNs has not
been equitably distributed; more OHNs are formed and headquartered in Europe than in any other region, and
emerging infections and novel pathogens were the priority focus area for most OHNs, with fewer OHN s focusing
on other important hazards and pressing threats to health security. We found substantial deficits in the OHNs
collaboration model regarding the diversity of stakeholder and sector representation, which we argue impedes
effective and equitable OHN formation and contributes to other imbalances in OHN distribution and priorities.
These findings are supported by previous evidence that shows the skewed investment in One Health thus far. The
increased attention to One Health after the COVID-19 pandemic is an opportunity to focus efforts and resources
to areas that need them most. Analyses, such as this Series paper, should be used to establish databases and
repositories of OHNs worldwide. Increased attention should then be given to understanding existing resource
allocation and distribution patterns, establish more egalitarian networks that encompass the breadth of One
Health issues, and serve communities most affected by emerging, re-emerging, or endemic threats at the human-
animal-environment interface.

Introduction

Since the term One Health emerged in the early 2000s,
efforts to operationalise a One Health approach at
global, regional, and national levels have increased."
Governments, academic institutions, and non-
government organisations have implemented a One
Health ethos and formalised these commitments to
cross-sectoral and intersectoral collaborations through
One Health platforms, networks, steering committees,
and task forces."

In 2010, the alliance between the Food and Agricultural
Organization of the UN, the World Organisation for
Animal Health, and WHO, known as the Tripartite,
outlined the need for institutional cooperation at the
human-animal-environment interface. Although the
collaboration of the Tripartite was the start of an uptake of
the One Health framework, their focus has typically been
managing zoonotic diseases and a small set of high-
impact threats that have the potential to trigger global or
regional health security crises.* This narrowly defined
agenda, which included institutional mandates in human
health, domesticated animal health, food systems, and
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agriculture, did not holistically advocate an inclusive and
comprehensive approach to complex One Health issues.
For example, they did not engage social scientists,
anthropologists, or Indigenous communities on issues of
biodiversity loss, environmental degradation, or natural
resource depletion.

The COVID-19 pandemic has highlighted the inter-
connectedness of human health, animal health, the state
of the environment, and the negative effects of under-
estimating threats at this interface.”” As WHO Director-
General Dr Tedros Adhanom Ghebreyesus stated on
Jan 18, 2021, the pandemic has shown that “[One Health]
must become more than a concept, it must be translated
into systems that keep people safer”.® Efforts to achieve
this goal have begun. In May, 2020, the Tripartite and the
UN Environment Programme (UNEP) launched the One
Health High-Level Expert Panel (OHHLEP).” Although
many definitions of One Health have been proposed and
used in the past, the definition provided by OHHLEP in
December, 2021, of One Health establishes common
language and understanding. OHHLEP defines One
Health as an integrated, unifying approach that aims to

@

CrossMark

Lancet 2023; 401: 605-16

Published Online
January 19, 2023
https://doi.org/10.1016/
50140-6736(22)01596-3

See Comment page 530

This is the Second in a Series of
four papers about One Health.
All papers in the Series are
available at thelancet.com/
series/one-health-and-global-
health-security.

*Joint first authors

Zoonotic Disease Unit, Ministry
of Health, Nairobi, Kenya

(A Mwatondo MD, ] Maina MD);
Zoonotic Disease Unit, Ministry
of Agriculture, Livestock, and
Fisheries, Nairobi, Kenya

(M Muturi DVM); Global Health
Programme (O Dar MBBS MSc),
Royal Institute of International
Affairs, London, UK

(A Mwatondo,

A Rahman-Shepherd MSc,

L Hollmann MSc, S Chiossi MSc,
K K Kurup MD, O A Hassan PhD,
B Coates MSc, M Khan PhD);
International Livestock
Research Institute,

Nairobi, Kenya (A Mwatondo,

J Maina, M Muturi, B Bett PhD);
Department of Infectious
Disease Epidemiology

(Prof D Heymann MD), London
School of Hygiene & Tropical
Medicine, London, UK

(A Rahman-Shepherd, M Khan,

J Spencer MSc); Department of
Community Health Sciences
and Department of Pathology,
Aga Khan University,

Karachi, Pakistan (M Khan);
Paul G Allen School for Global
Animal Health, Washington
State University, Pullman,

WA, USA (N Mutono MSc,

S M Thumbi PhD); Center for
Epidemiological Modelling and
Analysis (S M Thumbi,

N Mutono) and Institute of
Tropical and Infectious
Diseases (M Mutunga BSc)

605


http://crossmark.crossref.org/dialog/?doi=10.1016/S0140-6736(22)01596-3&domain=pdf

Series

University of Nairobi,

Nairobi, Kenya; Institute of
Immunology and Infection
Research, University of
Edinburgh, Edinburgh, UK

(S MThumbi); Department of
Infection (Prof A Zumla PhD)
and Centre for Clinical
Microbiology, Division of
Infection and Immunity,
University College London,
London, UK (L B Arruda PhD);
Clinical Academic Training
Office, University of
Cambridge, Cambridge, UK

(M Akhbari MBBS); Academic
Foundation Programme,
Faculty of Medicine, Imperial
College London, Imperial
College Healthcare NHS Trust,
London, UK (D Ettehad MD);
Fondation Congolaise pour la
Recherche Médicale,
Brazzaville, Democratic
Republic of the Congo

(F Ntoumi PhD); Institute for
Tropical Medicine,

University of Tubingen,
Tubingen, Germany (F Ntoumi);
Global Alliance for Rabies
Control, Pretoria, South Africa
(T P Scott PhD); Department of
Biochemistry, Genetics, and
Microbiology, University of
Pretoria, Pretoria, South Africa
(L H Nel PhD); The Danish
Veterinary and Food
Administration, Glostrup,
Denmark (] Ellis-Iversen PhD);
National Centre for
Antimicrobials and Infection
Control, Statens Serum
Institut, Copenhagen, Denmark
(UW Sénksen PhD); The One
Health for Humans,
Environment, Animals and
Livelihoods Project,

Addis Ababa, Ethiopia

(D Onyango MSc, Z Ismail MSc,
K Simachew MSc); One Health
Institute, University of
California, Davis, CA, USA

(D Wolking MSc); Department
of Veterinary Medicine and
Public Health, Sokoine
University of Agriculture,
Morogoro, Tanzania

(R Kazwala PhD, Z Sijali DVM);
Royal Veterinary College,
University of London, London,
UK (Prof R Kock DVM PhD);
National Institute for Health
and Care Research Biomedical
Research Centre, University
College London Hospitals NHS
Foundation Trust, London, UK
(Prof A Zumla); Global
Operations, UK Health Security
Agency, London, UK (O Dar);
Saw Swee Hock School of
Public Health, National

606

Key messages

» Aglobal analysis of One Health Networks (OHNSs) revealed
deficits in geographical distribution and partnership
structures, with potential effects on the effectiveness and
sustainability of One Health efforts to address urgent
threats to global health.

« There are more OHNs headquartered or operational
in Europe than in any other region worldwide; the most
reported focus areas of OHNs are emerging infections
with pandemic potential and novel pathogens.

 There are still self-identified OHNs that have little
involvement with environment or ecosystems
stakeholders, which restricts the extent to which a
multisectoral One Health approach is done in reality;
OHNSs are engaging fewer community stakeholders in the
design and agenda-setting phases of implementation
than other types of stakeholders (eg, academic
institutions and government bodies).

« The One Health movement and those involved should
stop high-income hegemony and a global health
framework that is based on colonial structures to establish
more egalitarian networks that genuinely attempt to
overcome One Health issues and help communities most
affected by emerging and endemic threats.

 This and other similar analyses should be used as a
baseline to establish databases and repositories of OHNs
worldwide, help identify deficits in their mandates and
activities, and improve directions of investment.

sustainably balance and optimise the health of people,
animals, and ecosystems and requires mobilising
multiple sectors, disciplines, and communities to
overcome threats to health and ecosystems.” Crucially,
the definition highlights important environmental issues
that One Health approaches should address:
clean water, energy and air, safe and nutritious food,
climate change, and sustainable development.” The
Tripartite and UNEP formalised their collaboration as
the new Quadripartite collaboration for One Health in
March, 2022, enabling a global governance framework
for close cooperation at the human, animal, plant, and
ecosystem interface.”

Collaboration through a One Health approach

The One Health concept advocates for increased
multisectoral, transdisciplinary, and community-oriented
cooperation.”™ Establishing optimal health in all living
systems requires overcoming traditional disciplinary and
sectoral boundaries and removing hierarchies within
and between countries. How One Health is operation-
alised, and the process of operationalisation, influences
the nature and extent of cooperation between
stakeholders on important issues.” The need for
partnership is integral to this understanding of One
Health, yet the question regarding what constitutes a

good partnership in One Health has not been fully
assessed.® Although literature on the technical
competencies needed to implement a One Health
approach is abundant, there is less literature about
cultivating the values and attributes that encourage
effective One Health cooperation and collaboration.”*
Working with the Quadripartite, OHHLEP has
articulated these values as equity between sectors and
disciplines;  sociopolitical ~parity and inclusion;
establishing a socioecological equilibrium; stewardship
as a human responsibility; and transdisciplinarity with
respect for different knowledge systems.”

The lack of dialogue on what constitutes an equitable
and effective One Health partnership, and how to
accurately evaluate partnership performance, is evident
in some of the challenges for the One Health community
and efforts to operationalise the approach. Khan and
colleagues' were the first to quantitatively analyse One
Health Networks (OHNs), recognising that the pro-
liferation of OHNs can sometimes undermine cohesion
and collaboration across organisations and programmaes.
They identified several negative consequences of poorly
coordinated OHN growth, including specific deficits in
the coverage of OHN activities, imbalances in stake-
holder representation, unclear or missing accountability
structures, and potential duplication of efforts.
Understanding the current global distribution of OHNs
and how they form and operate is crucial to addressing
and guiding political and financial investments in One
Health, particularlyastheapproachhasreceivedincreased
international support as a result of the COVID-19
pandemic.

In this Series paper, we provide a global identification
and analysis of OHNs. There were three aims of this
analysis: to show OHNs and support efforts to develop a
worldwide repository of networks and initiatives; to
highlight the areas of focus and alignment with global
health security of OHNs; and to identify potential gaps
in OHN formation from a needs-based and partnership-
strengthening perspective that could contribute to
effective investment and collaborations.

Identification and analysis of OHNs globally

As defined by Khan and colleagues,’ an OHN is “an
engagement (formal or informal) between two or more
discrete organisations or entities, with representation
from at least two of the three broadly categorised One
Health sectors” (eg, animal health [domestic and wildlife],
human health, and environment or ecosystem health).
We used this broad conceptualisation to be intentionally
inclusive for a few reasons. First, this Series paper is
intended to be a database of various One Health
collaborations and initiatives, providing a cross-sectional
analysis rather than a measure of the extent to which
they are One Health.*** Second, we applied this broad
conceptualisation as a search tool to identify the range of
OHNS, not to establish new or separate One Health
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terminology, recognising that during the past 20 years
numerous definitions have been used to define One
Health and that this variation in definition is evident in
the ways OHNs have been established and self-identify.
Finally, we wused the globally endorsed OHHLEP
definition of One Health for our analyses as it includes
multiple sectors and disciplines, although there is no
exact number or combination of sectors that qualify as a
One Health approach.” To achieve our third objective of
assessing how partnerships in One Health are structured,
we applied the broad conceptualisation to the permanent,
also known as founding, organisations of an OHN,
rather than to all collaborators. The search strategy,
eligibility criteria, and findings are described elsewhere
(appendix pp 1-20).

Overview of current OHNs

The combined search strategy yielded 22792 results,
from which 19063 duplicates were removed and
184 unique OHNs were included for further analysis
(appendix pp 9-20). Of the 184 OHNs included,
137 (74%) stated that their OHN used a One Health
approach, 14 (8%) used an EcoHealth approach,
3 (2%) used a Planetary Health approach, and 30 (16%) did
not specify an approach. 64 (35%) were founded as
projects or programmes and 22 (12%) were formed as
subnetworks of existing OHNs. An example of an OHN
classified as a subnetwork would be the Emerging
Infectious Diseases: South East Asia Research
Collaboration Hub,” which was formed by the Centers for
Research in Emerging Infectious Diseases (CREID)
Network as one of ten research centres. 143 (78%) of the
184 included OHNSs are currently active, 33 (18%) are no
longer active, and 8 (4%) did not provide information of
their status. Of the 33 inactive networks, 28 (85%) are
completed projects or programmes.

Since the early 2000s, there has been a substantial
increase in the number of OHNs (appendix pp 21-23).
109 (59%) of included OHNs were formed between 2010
and 2019, although there is substantial year-by-year
variation in newly formed OHNs. The highest number of
OHNs was formed in 2014 and 2019, with 16 OHNs
formed in each of these years. 2016 (15 OHNs), 2011
(13 OHNSs), and 2020 (13 OHNs) also had high numbers
of newly formed OHNs (appendix pp 21-23). Between
2020 and 2022, during the COVID-19 pandemic, 20 (11%)
OHNSs were formed. An example of an OHN established
in this timeframe is the CREID, an OHN funded by the
National Institute of Allergy and Infectious Diseases with
ten research centres working worldwide to study and
understand emerging pathogen transmission, to develop
tools to improve detection of emerging pathogens and
their vectors, and to enable rapid response for future
outbreaks.” The fluctuation in OHN formation might be
associated with the occurrence of epidemics, such as the
Ebola virus epidemic (2014-16) or the Zika virus epidemic
(2015), which were both declared public health
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emergencies of international concern.”  Other
international events or threat-related global initiatives
could be considered to be triggering factors of increased
OHN formation (eg, the beginning of the global action
plan on antimicrobial resistance in 2015) or programmes
with substantial funding that support the formation of
new OHNs (eg, the EU-funded One Health European
Joint Programme or the Joint Programme Initiative on
Antimicrobial Resistance).*?

79 (43%) of the 184 included OHNSs are active in Europe,
78 (42%) in Africa, 71 (39%) in Asia, 47 (26%) in North
America, 27 (15%) in South America, 18 (10%) in Oceania,
and 3 (2%) in the Arctic (appendix pp 22-23). Overall,
more OHNs were operationalised at a national level (73 of
184 [40%)) than at a regional level (54 of 184 [29%)]) or a
global level (57 of 184 [31%]). Global-level OHNs, which we
define as operating across two or more regions, are mostly
headquartered in either Europe (23 of 58 [40%)]) or North
America (12 of 58 [21%)]), meaning that the governance
and decision making of global OHNs is done predom-
inantly in high-income countries (figure 1). Only six (10%)
global-level OHNs have their headquarters in Africa, one
(2%) has headquarters in Asia, and one (2%) has
headquarters in South America.

These findings show the inconsistencies in access to
and distribution of resources between high-income
countries and low-income and middle-income countries,
which are a major challenge to One Health partnerships
and prevent equitable collaboration.”®”* One Health, like
global health, is not immune to pre-existing hierarchies
that shape relational and operational dynamics in One
Health policy and practice.® Low-income and middle-
income countries and organisations are integral when
setting up One Health research collaborations, but they
are often marginalised or replaced by organisations from
high-income countries and institutions.” Realisation that
the One Health approach, as currently operationalised,
might perpetuate current power and privilege dynamics
that put high-income countries at the forefront of
international collaborations has increased; low-income
and middle-income organisations could have an
equitable share of the collaboration.”*? As shown in a
bibliometric analysis of publications on One Health by
Miao and colleagues,” 28% of all publications were
produced by authors based in the USA, 11% of all
publications were produced by authors based in the UK,
and 20 of the 21 most prolific authors during the study
period were affiliated with institutions either in the USA
or in Europe. Miao and colleagues® also ranked the USA
highest regarding the strength of their international,
cross-institutional collaboration in One Health research.
It is imperative that OHNs, particularly those with a
global focus, establish more egalitarian governance
structures to ensure inclusive and equitable partnerships
and agenda setting.

The Global Alliance for Rabies Control (GARC) is an
example of an OHN with a global geographical focus
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Figure 1: Geographical distribution of OHNs
OHN=0ne Health Network.

Panel 1: The devolved governance arrangements and standardised monitoring tools of GARC

The Global Alliance for Rabies Control (GARC) is a non-profit
organisation that supports national and community-led rabies
elimination efforts by providing specialised tools, expert advice,
and technical assistance. To establish effective and sustainable
change in the elimination of canine-mediated rabies, GARC
and partners have generated a devolved series of inclusive
rabies elimination networks. The first of these networks was the
Partners for Rabies Prevention (PRP), an international One
Health expert advisory group that decides policy, develops
tools, and provides guidance on international best practices.**
On June 18, 2018, the United Against Rabies Collaboration
(UAR) was formed to develop a global strategic plan for the
elimination of dog-mediated human rabies.>

One challenge for international bodies, such as PRP and UAR,
is dissemination of findings and outcomes to individual
countries. To address these challenges, GARC formed three
regional rabies control networks that cover most of the dog-
rabies endemic world: Pan-African Rabies Control Network
(sub-Saharan Africa), Asian Rabies Control Network

(south and east Asia), and Middle East, Eastern Europe, Central
Asia and North Africa Rabies Control Network (Middle East,
east Europe, central Asia, and north Africa).**¥ These networks
were formed by combining existing structures and unifying
efforts into holistic regional networks, designed to prevent
duplication of efforts and network structures. These rabies
control networks are entirely focused on their allocated
countries, with no formal headquarters, ensuring a diverse

and an agile, country-responsive governance structure
(panel 1). In this Series paper, we define governance as
the non-hierarchical coordination system that uses
various mechanisms, including legal, financial, political,
diplomatic, technical, normative, and public
mechanisms (civil society and media) to support
network activities.” As GARC developed, it emphasised

representation and a country-led approach. GARC acts as the
secretariat to organise working meetings in which government
representatives can confer, share ideas, and focus on developing
or refining appropriate national and regional rabies elimination
strategies.

The Stepwise Approach towards Rabies Elimination (SARE)
tool exemplifies all aspects of One Health cohesion, sustainable
approaches, and evidence-based interventions by helping
governments understand the rabies situation at the national
level, measuring progress of elimination activities and
adhering to the overarching Global Strategic Plan.*®
Representatives from all groups involved in rabies control are
invited to participate in these in-country workshops, including
human and animal health sectors, local mayors associations,
environmental control (waste management), wildlife, police,
ministry of communication, education, civil society, and the
private sector.*® The SARE tool provides a tangible and
standardised way of measuring progress within each country
(ie, a monitoring and evaluation framework) and delivers an
action plan to measure progress within individual countries
and across the regional networks.* Through this process, the
rabies control networks can generate regional rabies
elimination strategies that have been developed through the
combined efforts of all partners, with One Health
representatives from national governments leading decision
making.

devolving governance arrangements to become more
country-led; the GARC Secretariat has an administrative
role and coordinates across regions, but the technical
collaboration and implementation is led by national
govenments and local partners. Use of governance
structures that bring together countries and
organisations from different contexts provides the

www.thelancet.com Vol 401 February 18, 2023



Series

means for equitable access to financial and material
resources that can help to sustain centrality and
positions of leadership for low-income and middle-
income countries and organisations in One Health
collaborations. The GARC governance model is a good
example for other global OHNs currently headquartered
in Europe or North America to devolve decision making
to a regional or national level and redistribute power
and resource allocation more equitably across their
geographical foci. This governance model can also help
develop robust national health security strategies that
can build and sustain the necessary skills and capacities
across clinical, veterinary, public health, laboratory, and
environmental services and encourage collaboration
between regional and global institutions. For OHNs
focused on endemic or neglected diseases, the GARC
model shows the power of collective and specified
actions from the community level to encourage
increased collaboration and resource allocation at a
national level.

Focuses and activities of OHNs

Many of the frameworks and tools developed to
implement the International Health Regulations
mandate a One Health approach to capacity building.”
Thus, much of the momentum of One Health is the
result of a focus on health security and emergent
zoonotic threats to human health that have epidemic or
pandemic potential.** The outbreak narrative, which
highlights the risk of novel emerging and re-emerging
diseases and their rapid spread globally, has historically
led to financial support for One Health initiatives, which
further directs resources to a restricted approach to One
Health operationalisation at the expense of overcoming
other priority issues and threats to health in diverse
contexts.”®” The findings of this Series paper show the
extent to which the outbreak narrative continues to
characterise OHNS; of the 184 included OHNs, 105 (57%)
focused on emerging and novel pathogens; 77 (42%)
focused on endemic and neglected tropical diseases
(NTDs); 44 (24%) focused on antimicrobial resistance;
37 (20%) focused on extreme weather, water security,
and environmental degradation; 23 (13%) focused on
food safety and food and nutrition security; and no
information was found for 13 (7%) OHNs (figure 2). The
focus areas of OHNs remained broadly consistent for
the past 15 years, suggesting a continuing focus on
health security priorities with little regard for upstream
drivers of disease emergence (measures to address the
preventing drivers of zoonotic disease re-emergence,
outbreaks, and spread) or other crucial hazards and
health emergencies risks.*

Despite the established evidence base supporting One
Health operationalisation to prevent and control
endemic infections and NTDs (alongside an increased
disease burden from these hazards, shown in the first
paper in this Series®), the most reported focus area for
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OHNs was emerging infections and novel pathogens.
Other global health security hazards, such as food safety
concerns and food and nutrition security or extreme
weather, water security, and environmental degradation,
are becoming increasingly crucial issues and remain
under-represented as focus areas of OHNs. A similar
finding was observed in Miao and colleagues™
bibliometric analysis, which identified a higher number
of publications about zoonoses and antimicrobial
resistance than about food safety and vector-borne
diseases. These findings are concerning, not because
emerging infections and novel pathogens do not justify
high resource investment, but because there is an
opportunity cost involved in competing for and allocating
finite investments. This competition can lead to poor
use of available resources, disaffection in local
communities whose priorities are not being addressed,
duplication of services, and a lack of communication or
coordination  between  disciplines, leading to
inefficiencies.” Ultimately, these costs risk exacerbating
vulnerabilities in contexts with a high burden of other
health security hazards of One Health relevance. We
believe these insights into the current focus areas of
OHNSs provide funders of One Health with a guide for
future investments to overcome deficits in OHN foci,
rather than duplicating them.

The most common focus areas for OHNs were
communication and collaboration (129 of 184 [70%)])
through coordination of One Health sectors and
activities, research (116 of 184 [63%]), and capacity
building (116 of 184 [63%]). These activities were
predominantly reported by academic OHN . Other, less
common focus areas included advocacy (45 of 184
[24%]), policy development (28 of 184 [15%]), and
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community engagement (25 of 184 [14%]). Since 2009,
there has been a substantial increase in One Health
research and capacity-building funding via global
programmes. For example, the US Agency for
International Development (USAID)-funded Emerging
Pandemic Threats Program,® the Global Health
Security Agenda, and the UK Fleming Fund.” Between
2014-18, the USAID Preparedness and Response
Project supported the development and strengthening
of One Health platforms in 16 countries in east Africa,
west Africa, and southeast Asia,” and the Fleming Fund
has strengthened capacities of and the evidence base
for antimicrobial resistance surveillance in several
countries (mainly in sub-Saharan Africa and Asia).”
Few OHNs are involved in important areas such as
policy development (15%) or community engagement
(14%). However, the evidence base shows community
involvement is pivotal to the success of One Health
programmes, policies and research, and implementing
policy or research output in practice.”*’

Although our analysis did not include the financial
aspects of OHNSs, it is crucial to assess the ways
contexts, sectors, and stakeholders with increased
access to political and financial resources might end up
affecting the agenda and priorities of OHNs in the long

term. These groups might have important effects on
the quality and sustainability of investment in One
Health infrastructure. For example, funding for more
than 90% of One Health initiatives in sub-Saharan
Africa comes from outside the continent.’ As discussed
by Fasina and colleagues,’ “National One Health
platforms [in Africa] will continually suffer setbacks,
deliver externally-programmed outcomes, and risk
unsustainability if the dependence on donor-funding
continues.” They emphasise the importance of
establishing the necessary policies and legal tools at a
national, regional, and continental level to facilitate full
implementation of One Health activities in sub-Saharan
Africa. Efforts between One Health donors and OHNs
should be increased to provide the infrastructure
required for sustainable implementation of One
Health. These discussions should include variable
burden of infectious and zoonotic disease threats and
the context-specific drivers (factors that directly or
indirectly influence the occurence and spread of
disease) linked to endemic poverty, growing food
insecurity, threatened livelihoods, desertification, and
flooding.’ Investors should recognise and be guided by
the strong evidence base showing the added value and
cost savings of One Health approaches in low-income

Panel 2: The community and the environment as priorities for a One Health Network

The Horn of Africa is home to millions of pastoralists, primarily
nomadic, living in arid and semi-arid areas. Pastoral
communities depend on livestock for their daily livelihoods.
Nomadic pastoralism is beneficial to communities through
optimal use of drylands and contributes millions of US dollars
to national economies through the sale of livestock and
livestock products.®**” However, this model has many
challenges, including socioeconomic neglect, climatic
variability, increasingly frequent droughts, and recurrent
violent conflicts characterised by resource competition over
scarce grazing land and water.®**

The One Health for Humans, Environment, Animals and
Livelihoods (HEAL) project was initiated in 2019, with a
primary objective of applying a One Health approach to
enhance the wellbeing and resilience of vulnerable
communities in pastoral and agro-pastoral areas of Ethiopia,
Kenya, and Somalia. The HEAL project was conceived to
overcome the unique challenges pastoral communities have in
seeking high-quality human health and veterinary services
and sustainably managing their environment and natural
resources. The project is implemented at a regional level

in Ethiopia, Kenya, and Somalia.®® The One Health for HEAL is
led by the Veterinaires Sans Frontieres-Suisse in partnership
with Comitato Collaborazione Medica and the International
Livestock Research Institute. Since initiation in 2019,

the project has completed a 20-month inception phase.

This phase included activities aimed at understanding the
health service needs of the communities, the national-level

One Health policy context, and the levels of
institutionalisation of One Health in priority countries such as
Ethiopia, Kenya, and Somalia. One of the achievements of
HEAL during the inception phase was the completed One
Health policy context and needs assessment in Ethiopia,
Kenya, and Somalia. The assessment focused on important
areas, including priority zoonoses, One Health
institutionalisation, and deficits in One Health
implementation in the three countries.

HEAL focuses on the community, prioritising local needs and
establishing local mechanisms to improve health, veterinary
services, and environmental issues. This approach increases
community participation, enabling the project to identify local
priorities that lead to context-specific and needs-based
solutions across the spectra of human, animal, and
environmental health. For example, the HEAL project supports
existing community structures, such as the rangeland
management units, to manage and monitor rangeland health
and overcome a wide array of complex health, ecosystem, and
food security issues, such as the proliferation of invasive plant
species (eg, Prosopis juliflora), dengue virus in humans, and
contagious caprine pleuropneumonia in livestock.* The project
has started a 4-year pilot phase, during which the integrated
service delivery through One Health Units will be done in
various communities and will provide evidence for policy
makers that can be used to strengthen service delivery in
pastoral communities that are often neglected.
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and middle-income contexts in tackling health security
threats.*****

64 (35%) of the 184 OHNs we identified were short-
term projects or programmes. Although projects are
almost always time-bound, with clear outputs expected
within the implementation period, their short-term
nature and focus on the priorities of the funder might
prevent genuine OHN partnerships and collaboration
and adversely affect the achievement of long-term
outcomes for local communities.

An example of an OHN working on issues that most
affect local communities is the One Health for Humans,
Environment, Animals and Livelihoods (HEAL) project
(panel 2). The HEAL project applies a One Health
approach to overcome health security threats affecting
pastoral communities in the geographical Horn of
Africa, recognising challenges to sustainable livelihoods.
HEAL invested the first 20 months of project initiation
in doing community-led needs assessments to inform
project activities. They ensured local ownership by
inviting communities to play a direct role in deciding
the agenda and priorities of the project, thereby making
it accountable to local stakeholders. Local prioritisation
of investment is integral to effective and sustainable
health programming and should be done by all One
Health initiatives.”

OHN formation and partnership

One of the main barriers to interdisciplinarity
(combining or involving two or more academic or
research disciplines into an activity), characterised by
Lélé and Norgaard,” is the “relative absence of
motivation” to cross disciplinary boundaries. Spencer
and colleagues* argue that the organisations leading the
One Health movement have not developed the necessary
collaboration-building skills to overcome such barriers
for various reasons, including an emphasis on showing
the effects and benefits of One Health approaches on
human health, a perceived lack of respect for disciplinary
differences, and an unwillingness to understand
sectoral and organisational cultures.”*##%  The
challenge to true multisectoral collaboration was clear
in the findings of this Series paper: despite our search
strategy being deliberately broad to capture initiatives
with One Health potential, only 111 (60%) of 184
included OHNs engaged all three sectors (human
health, animal health, and the environment or
ecosystems). The remain-ing OHNs engaged a
combination of two sectors. 182 (99%) of OHNs involved
the human health sector, 164 (89%) involved the animal
health sector, and 133 (72%) involved the environment
sector. This under-representation of the environment
and ecosystems is shown in One Health publications in
which current studies focus on human and animal
health, with little attention paid to environmental health
issues.” Only 52 (28%) of the 184 included OHNs
mentioned wildlife health, suggesting that there is a
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greater focus on domesticated animals than on wildlife
animals within animal health.

The neglect of environment or ecosystem organi-
sations in One Health has been a persistent criticism of
the movement and a widely recognised impediment to
operationalisation.”* Dominant sectors and stake-
holders, typically from the human and public health
community, can affect the One Health agenda and direct
resources and political and financial attention to issues
they perceive to be a priority.* The establishment of the
Quadripartite promises to change this traditional
neglect of the environment sector and could encourage
future OHNSs to include concerns of air pollution, water
use, biodiversity, and climate change.”

Equitable and appropriate One Health collaboration
recognises the interdisciplinarity required to mitigate
the effects and implications of shared health threats and
encourages it when making decisions. The Health for
Animals and Livelihood Improvement project® describes
a whole-of-society approach to be used by everyone from
government officials to wildlife game wardens, village
leaders, and community households. This approach
would inform policy with evidence grounded in the
realities of specific Indigenous communities (panel 3). It
is important to create ways for local communities to
share findings and seek guidance, as well as a crucial
aspect of good governance and accountability. Similarly,
in-country workshops held by the regional networks of
GARC involve various local stakeholders, including local
mayors associations, waste management, and law
enforcement, to ensure that inclusivity is at the forefront
of policy design and implementation. This type of
inclusive participation leads to mutuality and minimises
unintended or unanticipated effects of threats from
shared interfaces on the health of other sectors,
populations, communities, or ecosystems. As the
COVID-19 pandemic has shown, preparedness and
response  capacity  building require  engaging
multisectoral ~stakeholders and encouraging their
participation in decision making. However, our results
show a substantial deficit in community engagement,
which potentially reduces the extent to which OHNs can
overcome the effects of threats arising from shared
systems interfaces. OHNs were predominantly
comprised of a combination of academic or research
institutions (132 of 184 [72%]), non-governmental
organisations or civil societies (92 of 184 [50%)]), and
government departments (92 of 184 [50%)]). The private
sector (17 of 184 [9%]) is under-represented in OHNSs; it
should be involved in health system decisions as it is also
important in health infrastructure access and service
delivery and often directly exacerbates or mitigates
factors of disease emergence and transmission.””

As partnerships develop and improve, Buse and Tanaka?”
argue that management strategies and structures are
increasingly crucial to optimise performance, more than
having a shared goal or commitment. However, OHNs
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Panel 3: The One Health approach of HALI

The Health for Animals and Livelihood Improvement (HALI)
project is a collaborative One Health research and
capacity-strengthening initiative led by the University of
California Davis One Health Institute (Davis, CA, USA)

and Sokoine University of Agriculture (Morogoro, Tanzania).*
Using this partnership, the HALI project has cultivated an
international team that works together to understand the
interactions between humans, animals, and their shared
environments in Tanzania. Since 2006, the HALI team has
managed more than US$10 million in donor and grant funds,
nurtured 18 international partnerships, trained

2000 individuals, and supported the infrastructure

and development of multiple laboratories in Tanzania, thereby
strengthening national systems for zoonotic disease
prevention, detection, and response.

Apart from these achievements, the biggest success of the HALI
project has been increasing collaboration between policy
makers and communities, using a One Health approach to put
technical knowledge into a practical social context that has
diverse stakeholders. Community outreach and engagement is
widely considered crucial for successful implementation of
research, development, and intervention programmes.
However, there are too few initiatives that seriously consider
outreach as essential for implementation or that account for
stakeholder engagement throughout a project.” Funding from
the US Agency for International Development was essential for
the HALI team to integrate elements of development practice
and participatory action research into its culture, and intensive
stakeholder engagement has been involved in all projects.

The HALI project® used a whole-of-society approach, having
meetings with stakeholders and potential beneficiaries to solicit
input and feedback and to cultivate relationships for effective
implementation of project activities. Putting One Health

frequently function without established accountability
structures or without making these structures publicly
available, such as in published monitoring and evaluation
frameworks or periodic programme evaluations.' Trans-
parent reporting structures about OHN progress would
enable assessment of any collective maximisation of
resource allocation by OHNs. For example, the Danish
Integrated Antimicrobial Resistance Monitoring and
Research Programme (DANMAP) attributes much of its
longevity to the systemised production of its respected and
widely referenced annual report, which attracts a wide
range of important stakeholders from policy makers to
industry individuals (panel 4). Similarly, the devolved
governance arrangements of GARC are supported by the
robust and standardised implementation of monitoring
tools and activities, which all countries within the regional
networks use. These OHNs clearly show the benefits of
establishing monitoring and evaluation frameworks that
are robustly implemented and that are published and

principles into practice, this approach was multisectoral and
transdisciplinary.®® HALI teams engaged ministry officials,
regulatory organisations, ethics committees, and policy
platforms, such as the Tanzania One Health Coordination Desk.
At the subnational level, the HALI project engaged and trained
personnel ranging from regional laboratory scientists and
district medical and veterinary officers to community health
workers and resource managers, effectively establishing district-
level One Health platforms. At the community level, the HALI
team worked with ward executive officers, village executive
officers, wildlife game wardens, and village chairmen; used focus
groups; and worked directly with households to ensure they had
input into work being done. The approach has prioritised
accountability and inclusivity.

As the projects progressed, the HALI teams worked directly with
stakeholders to design and deliver outreach that communicates
research findings in accessible ways.*® Outreach campaigns have
been incorporated into project budgets to show findings to the
ministries and local government authorities through workshops
and seminars and show findings to Indigenous communities
through town halls and village tours. In the villages, feedback
frequently indicates that HALI teams have been one of the few
groups to ever return and share findings, showing that colonial
attitudes and a lack of accountability to local communities
persists in many research cultures. However, there is an
increasing realisation that establishing trust with local
communities is crucial for the success of One Health, especially
for health interventions (shown during the Ebola virus disease
epidemic in west Africa, the Ebola virus outbreaks in DR Congo,
and the COVID-19 pandemic).” The HALI project is an example
of an applied, whole-of-society One Health approach that other
One Health Networks can use.

open to peer and public scrutiny. Establishing appropriate
reporting infrastructure will enable OHNs to contribute
data to the current evidence base, quantifying the added
value of collaborative interdisciplinary approaches. This
process will be necessary to restructure and increase the
financing available for more integrated, non-disease-
specific OHN formation. To support such operational
planning, the focus on capacity-building activities related
to policy development and financing should increase.
Only a few OHNSs appear to engage in policy development
(28 of 184 [15%)]) or the disbursement of funds (4 of 184
[2%]). Without this emphasis, OHNs will not start to
develop sufficiently transparent and accountable internal
management systems.

Lessons for sustainable OHN investment and
formation

The COVID-19 pandemic has shown the world that
global health security relies on the ability of health
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Panel 4: Annual reporting leads to sustainability for DANMAP

The Danish Integrated Antimicrobial Resistance Monitoring
and Research Programme (DANMAP) is one of the oldest

One Health Networks (OHNSs) in Denmark, started as an
initiative by scientists at different institutions who were keen
to understand the relation between antibiotics for animals and
their possible effects on human health through the
transmission of antibiotic-resistant bacteria.””* In addition to
being a publicly funded monitoring programme, DANMAP is a
platform for mutual collaborative efforts between the animal
health, food safety, and human health sectors. It is an
established One Health collaboration integrated into
government programmes on human and animal health that
has equal representation at political, scientific, and executive
levels.

The most important reason for the longevity of DANMAP
might be the established annual report. There have been
defined deliverables, regular outputs, and a stringent
schedule related to the production of an annual report since
1995, delivered by a team of six people employed by the
Statens Serum Institut (Copenhagen, Denmark) and the
National Food Institute (Lyngby, Denmark).” Members of the
DANMAP team are also part of the National Antibiotic
Council of the Ministry of Health, of advisory boards for food
safety and animal health authorities, and of research
investigating resistance mechanisms and patterns in different

systems collectively to prepare for, prevent, and respond
to transboundary threats of epidemic and pandemic
potential. As a novel pathogen, SARS-CoV-2 showed the
need to apply One Health perspectives when examining
factors that lead to occurence of health security threats.
However, One Health organisations should not forget
other health security threats or the ability of OHNs to
establish adaptive governance models and resource
allocation to contextualise health security at local levels of
the global system and maintain intersectoral
collaborations during interepidemic time periods.
Investment in One Health should focus on strength-
ening the governance foundations of One Health
initiatives, particularly when they involve multiple
institutional and international partners. This focus will
ensure that investment is equitable, country-led,
country-owned, and community-oriented. Not only do
these important guiding principles increase the
sustainability of One Health investments, but they are
also an important starting point to redistribute power
from high-income contexts and organisations, where it
is currently concentrated. As the One Health approach
gains increased political and financial attention, current
inequities in resource allocation and knowledge
production that have been identified in research are
addressed as part of advancing One Health
implementation. There are valuable lessons and
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bacteria. Contributions to the report come from a large
network of experts. The cross-sector arrangement and its
continuous use of specialists and stakeholders from many
other sectors facilitates flexibility, adjustability, and
familiarity if the OHN has to respond to other issues, such as
emerging threats or policy advice. The report is another
motivator that affects sustainability, as DANMAP requires
evaluation of its policy programmes, detection of emerging
trends of antimicrobial resistance, and public awareness of
antimicrobial resistance.

Working as an OHN is resource-demanding. DANMAP is
consistently challenged by other programmes competing for
resources, by emerging issues that require expertise, and by
resistance to change because of institutional apathy and
respect for tradition. However, the demand for the annual
product by industries, policy, the public, clinicians, international
communities, and specialists has established and sustained
DANMAP for 25 years. In 2021, DANMAP published its

25th jubilee report with transparency and mutual trust
highlighted as important features for the success of the OHN.
As the archetype for cross-sectoral national surveillance of
resistance and use of antimicrobials, DANMAP has been the
basis for many preventive measures and regulations, for which
Denmark receives international recognition.

practices that One Health organisations can implement,
such as increasing efforts to establish more equitable
praxis in global health. For example, since 2021, in
recognition of the colonial history of Canada, the
Canadian Institutes of Health Research have held
dedicated engagements with Indigenous communities
to discuss how the Institutes can address systemic
racism in health research funding.® Similar initiatives
should be encouraged in other loci of global health
research and development funding.

To make One Health more equitable and inclusive
than it currently is, we propose three important lessons
for the global One Health community to consider. First,
OHNs should encourage mutual collaboration and
cooperation on the basis of appropriate governance
arrangements and management strategies between
stakeholders, as shown by GARC and DANMAP.
Second, OHNs should calibrate and balance power to
ensure country leadership and ownership of activities;
investment in OHNSs should be driven by local needs
and priorities, not by donor priorities. Finally, OHNs
should include community stakeholders in their
partnership structures and governance arrangements to
meaningfully engage with local realities and establish
priorities for action. This final lesson is an important
one for the custodians of the International Health
Regulations and other global agencies who primarily
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engage with government ministries and have
insufficient consultation with community organisations
or marginalised groups when supporting the develop-
ment of national action plans for health security. The
HEAL project is already showing how this approach,
with a focus on endemic and existential issues, can
increase local capacity and trust between local
communities and OHNs. We argue that this approach
will enable OHNs to manage and respond to high-
impact, low-probability events, such as COVID-19, that
typically dominate health security agendas and funding
priorities.

In conclusion, external funding and domestic
resourcing of OHNs should be balanced. Currently,
external donors from Europe and North America have
too much influence over allocating resources and
establishing priorities; the patterns of One Health
engagement identified in this Series paper between
high-income,  middle-income, and low-income
countries ultimately risk the sustainability of OHNs.
There is a need to increase domestically available
financial resources for national and subnational OHNs
(from the public, private, or philanthropic sector) to
reduce dependency on external financing and donor
countries, as argued by Fasina and colleagues.” OHNs
should evaluate their current partnership structures
and use the principles of equity, transparency, and
sustainability to effectively overcome threats to global
health security.
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