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Abstract

Background: This article presents a conceptual Indigenous One Health model to assess health risks that sit at the One Health
interface (across animal, human and environmental health) and implement holistic health approaches within Indigenous community
settings. Methods: The model is informed by foundational research undertaken at international, national and community-levels that
utilised Indigenist approaches, and involved conceptualising animal, human and environmental health considerations together in
relation to Aboriginal and Torres Strait Islander health and wellbeing in Australia. Results: The conceptual Indigenous One Health
model centres Indigenous cultures, values and knowledge associated with One Health in Indigenous communities and highlights
structural needs and principles for implementation. Conclusion: This article discusses key considerations for the future directions
of Indigenous One Health, which are required to move the Indigenous One Health research field forward and support health equity
in Indigenous communities.

One Health impact statement

The concept of One Health is aligned with Indigenous views of health and wellbeing that consider holistic approaches to health and
integrate cultural and community values. One Health has been highlighted as an effective approach to addressing current and emerging
health risks, particularly in low-resourced settings. However, One Health methodologies have not been well integrated with Indigenous
health fields, and despite the close alignment with Indigenous worldviews, enacting this approach across health fields to date has been
limited. This article used foundational research that undertook research within Indigenous One Health, combining Indigenous research
methodologies and One Health approaches, to assess multifaceted health risks within Aboriginal and Torres Strait Islander populations
and inform preventative health. It presents a conceptual Indigenous One Health model and discusses key considerations for the future
direction of Indigenous One Health research.
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Introduction support equitable, inclusive and sustainable health approaches

One Health is promoted internationally to improve health and
wellbeing outcomes, and is particularly relevant for low-resourced
communities (One Health High-Level Expert Panel, 2022). The
One Health concept aims to effectively and sustainably manage
emerging health risks at the animal-human—environmental health
interface, and by adopting transdisciplinary methods, it can

(Zinsstag et al., 2023). Support for this concept continues to
grow in response to emerging health risks such as zoonotic
outbreaks, changing human behaviours and interactions with
animals, and the predicted impacts of climate change. Although
low-resourced communities have contributed the least to these
global health concerns, they will likely be the most affected by the
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ensuing outcomes, with disproportionate health risks expected for
Indigenous peoples (Standen et al., 2022). Therefore, enacting
interdisciplinary approaches that work across animal, human and
environmental health fields in Indigenous community settings to
address health inequities is pertinent. Yet, to date, there has been
limited engagement of Indigenous voices within the global One
Health movement and a lack of One Health models that incorporate
Indigenous perspectives (Blume, 2024).

In recent years, there has been growing evidence investigating the
One Health concept with Indigenous populations internationally;
however, there are still many gaps in understanding the implications
and incorporating Indigenous knowledges with One Health
approaches (Hillier et al., 2021). While it can be argued that
the One Health concept aligns with Indigenous worldviews that
have supported holistic approaches to health and wellbeing for
generations, recognition of their continuing cultures is needed
through the centring of Indigenous knowledges within One Health
models (Bingham et al., 2025). Therefore, further investigation is
required to ensure that One Health approaches within community
settings are aligned with Indigenous priorities and values for
effective implementation and partnerships (Pollowitz et al., 2024).

We undertook research, bringing together Indigenist research
methodologies with One Health approaches, to develop a conceptual
model for implementing One Health in Aboriginal and Torres
Strait Islander communities in Australia, with implications for First
Nations communities internationally.

Methods

To develop the conceptual Indigenous One Health model, we
undertook foundational research that explored Indigenous One
Health atinternational, national and local levels, and used Indigenist
One Health research approaches (Riley et al., 2021, 2022, 2023a,
2023b). We then gathered the findings and recommendations from
this research to inform the development of the Indigenous One
Health model and associated measures. This research included
a critical review, a scoping review, a data analysis, and a pilot
epidemiological study as summarised below.

FOUNDATIONAL INDIGENOUS ONE HEALTH
RESEARCH

To understand the extent of existing literature on this topic, we compiled
an understanding founded on the evidence base regarding One
Health’s applicability to Indigenous populations worldwide through
a critical review of One Health literature. This international critical
review (Riley et al., 2021) discussed how One Health is appropriate
and applicable in Indigenous communities because it adopts a holistic
approach and aligns with Indigenous cultural beliefs about health.
However, One Health studies that have focused on Indigenous
communities worldwide are limited, and there are many research
gaps. This review noted the need for research to be conducted in the
context of Indigenous communities worldwide to further understand
how One Health approaches can be applied in this setting. The
involvement and leadership of Indigenous peoples in the research
were also considered vital for ensuring the effectiveness and
sustainability of outcomes, and the inclusion of the environmental
health sector in future research requires additional consideration.
Further, increased collaboration and communication between health
disciplines that are facilitated by integrated frameworks is needed
to truly enact and realise the benefits of One Health. This review
recommended that an effective One Health model be developed for
Indigenous communities that is Indigenous-led and transdisciplinary,
so it can address community health priorities.

Due to the emerging risks of zoonotic diseases (disease that pass
between animals and people), we undertook a scoping review
(Riley et al., 2022) of existing national zoonoses studies in Australia
to assess how zoonoses have contributed to Aboriginal and Torres
Strait Islander health outcomes. According to the review, limited
research has focused on zoonoses in Aboriginal and Torres Strait
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Islander populations and the existing research contains many
gaps and limitations. Consequently, the full effects of zoonoses
on Aboriginal and Torres Strait Islander health and wellbeing have
yet to be understood. This review also found that studies have
increased in the last 10 years that focus on zoonoses in relation
to Aboriginal and Torres Strait Islander populations. However,
these studies predominantly focused on only one of the three
sectors considered in One Health (animal, human and environmental
health); no studies focused on all three, and limited studies
focused on multidisciplinary collaborations. A lack of Indigenous
engagement and leadership was also observed in the evidence
base and the research highlighted the need for Indigenous research
methodologies to be incorporated into One Health research
practice. This review found that despite the strong conceptual
foundations of One Health, evidence is lacking in relation to how
this concept is applied to the Indigenous population of Australia in
relation to zoonoses. More evidence pertaining to zoonoses through
Indigenous-led research — inclusive of Indigenous knowledges — and
transdisciplinary approaches is required to understand the impacts
of zoonoses, improve awareness and preparedness, and identify
priorities to inform effective disease management.

To build on the findings from the scoping review, we further explored
the impact of zoonoses on Aboriginal and Torres Strait Islander
populations through a national data analysis (Riley et al., 2023b). This
analysis discussed the need for research, programs and policies that
focus on zoonoses through a One Health approach, which prioritise
Aboriginal and Torres Strait Islander leadership and incorporate
multiple health sectors. The Quadripartite Alliance (including the
WHO, OIE, FAO, and UNEP) has supported the notion of national,
integrated One Health systems worldwide to benefit disease
management and preparedness (Food and Agriculture Organization
of the United Nations et al., 2022). However, Australian health systems
do not currently support this approach and more structured integration
between health sectors for effective zoonoses management is
needed. With the recently established Australian Centre for Disease
Control the current system may be challenged to further support One
Health; however, it is yet to be seen how Indigenous approaches will
be incorporated to further Indigenous health and wellbeing (Australian
Government Department of Health and Aged Care, 2022). Aboriginal
and Torres Strait Islander leadership and engagement should
be fostered in research, policy and program areas to ensure that
Australia’s zoonotic disease management is effective and appropriate.
This research has highlighted the areas of concern that include high
percentages of zoonotic notifications in certain demographic groups
and geographical regions. These factors should be considered in the
prevention and control of zoonoses to further address the higher risk
of disease in Aboriginal and Torres Strait Islander populations.

At a community level, we used an epidemiological study that
developed and piloted a One Health data collection and analysis
framework with Aboriginal and Torres Strait Islander communities
to assess health risks that exist at the One Health interface and
inform preventative health. The community One Health pilot study
(Riley et al., 2023a) investigated One Health at a household level
in three Aboriginal and Torres Strait Islander communities. Notably,
this study was the first to design and implement a One Health data
collection and analysis framework — including animal, human, and
environmental health indicators — at community level. The findings
revealed that while the interconnected relationships between animal,
human and environmental health are well acknowledged, further
work is needed to assess the appropriateness and understanding of
the One Health concept. The households also identified the need for
education programs regarding animal ownership, ongoing access
to medicines and veterinary care, and improved environmental
health management at a household level. Sustainable resourcing
and trained workforces are required at a local level to address these
concerns, in addition to policy support. Because of the multifaceted
needs that were expressed in these communities, One Health
approaches will likely be effective in this setting; however, community
leadership and involvement throughout the process are required
to adopt a transdisciplinary approach and allow the incorporation
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of community-specific contexts and priorities. Although the pilot
study helped improve understanding and was positively received,
additional phases are required including further development and
implementation of the One Health data collection and analysis
framework.

Results

The key findings and recommendations from this research were
analysed to develop a conceptual Indigenous One Health model
that considers community, national and international priorities for
Indigenous One Health. The model is framed by the Indigenous
cultures, values and knowledge that influence health and wellbeing
factors, and the community aspects focused on health risks
related to companion animals within communities, mainly cats
and dogs. The core model demonstrates the animal, human and
environmental health factors highlighted through the study findings
that affect health in communities, and the intersections between
these sectors should be considered (see Fig. 1). Further, structural
needs are highlighted to enact change and support One Health
implementation to address the animal-human-environmental
health factors, and the model’s overarching principles strengthen
this approach by highlighting key considerations through research,
governance, policy and program delivery for working within
Indigenous One Health. The short-term, medium-term and long-
term outcomes are highlighted to observe the ongoing impacts to
health outcomes, and iterative reviews should be considered to
refine processes.

A One Health data collection and analysis framework was used
to measure a range of animal, human and environmental health
indicators in Aboriginal and Torres Strait Islander households (Riley
et al., 2023a), and the key findings to inform operationalisation of
Indigenous One Health are represented in the blue circles in Fig. 1.

The structural needs were informed by global and national studies
on Indigenous One Health and disease management (Riley et al.,
2021, 2022, 2023b), and include recommendations for research,
policy, health systems and workforces at the local, national and
international levels to support One Health approaches. The
overarching principles include key considerations that were
derived from enacting One Health approaches in this context —
which include levels of leadership and collaborations, recognition
of Indigenous approaches and knowledges, and acknowledgement
of the continuing impacts of the changing environment.

Assessing One Health factors across animal, human and
environmental health in community settings required the development
of One Health indicators to analyse and assess multiple health
sectors within households (Stephen et al., 2023). The One Health
data collection and analysis framework accomplished this by
assessing a range of animal, human and environmental health
indicators, and developing a One Health database and analytical
methods. This also included the development of a composite One
Health index to measure and assess household One Health and
analyse relationships between all three sectors (see Supplementary
Material) (Organisation for Economic Co-operation and Development
and Joint Research Centre-European Commission, 2008). Multiple
domain Indicators can be used to design a composite index
founded on an underlying model. A composite index can also be
used to measure a multidimensional concept, such as One Health,
rather than measuring indicators for each sector separately
(i.e., animal, human and environmental health) (Organisation for
Economic Co-operation and Development and Joint Research
Centre-European Commission, 2008).

While this data framework and indices were developed for the
pilot study, they require further development and refinement with
Indigenous knowledge holders through further workshopping and
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Fig. 1. Conceptual Indigenous One Health model.
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implementation of the framework, increased contribution from
the environmental health sector, and an improved understanding
of the indicators that exist across health sectors. Additionally,
implementation of the composite index is required as we were
unable to implement the composite index in the pilot study due to
limited data across the One Health indicators.

Discussion

ONE HEALTH RESEARCH

The Indigenous One Health model features the principles,
structural needs and community priorities that were highlighted
through the foundational research and contributes to discussions
on the future direction of Indigenous One Health, with a focus on
Aboriginal and Torres Strait Islander communities. International
One Health literature contains many large research gaps; however,
after the initial and acute phase of the COVID-19 pandemic
(2020-2021), peer-reviewed literature focusing on One Health
increased by over 130%, making this field a rapidly growing area
of research (de Castafieda et al., 2023). Yet, environmental health —
including healthy home and living factors and the health of
ecosystems comprising the physical environment, plants, wildlife
and invertebrates — is commonly underrepresented. Further, there
is a need to incorporate the social sciences to include sociocultural
factors and environmental determinants of health (including
the effects of human behaviours on animal and environmental
health outcomes). These factors could improve understanding of
zoonoses risk and inform disease prevention and management
within Indigenous communities (Saylors et al., 2021). Adapting One
Health methodological approaches, and incorporating Indigenist
approaches, is likely to be more effective in incorporating these
factors and supporting holistic approaches to health. Community
environmental healthrisks need furtherinvestigation, including the effects
of domestic animals and human behaviour on wildlife populations,
and consideration of livelihoods reliant on the environment, such as
foraging and hunting practices (Kennedy et al., 2020). The model
considers this through the inclusion of environmental health factors;
however, this area requires further development.

In conducting One Health research, epidemiological approaches
are recommended to understand and address multifaceted health
risks. The checklist for One Health epidemiological reporting
of evidence (COHERE) provides a framework through which
One Health research can be assessed using epidemiological
approaches. However, the relevance of this checklist to Indigenous
populations has yet to be investigated and validated (Davis et al.,
2017). This aligns with the findings from the foundational research
that highlighted a lack of Indigenous engagement and leadership
in the One Health research field and evidence base. This was
also found in a review of One Health in Canadian Indigenous
communities that concluded that no connection between the One
Health concept and Indigenous knowledges has been established,
and the implications of implementing One Health within Indigenous
communities have not yet been addressed (Hillier et al., 2021).
However, examples of these fields collaborating through research
have been observed; for example in Canada where Indigenous-
led research is helping to bring together Indigenous knowledge
and academic research approaches to support wildlife populations
and conservation (Kutz and Tomaselli, 2019). Although similar
examples exist, significant progress has yet to be made in terms
of acknowledging and addressing these gaps and combining One
Health and Indigenous health fields.

As One Healthis applicable to health challenges other than infectious
diseases, it requires further consideration of how to incorporate
the concept with Indigenous health research, particularly given
the greater burden of chronic diseases in Aboriginal and Torres
Strait Islander populations (de Castafieda et al., 2023). One Health
research requires a shift away from an anthropocentric focus
to equally consider animal and environmental health factors.
This holistic approach should support a balanced collaboration
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between health sectors and align with Indigenous worldviews.
For example, biodiversity and healthy wildlife are important for
maintaining the health of the environment and communities that
live closely with animals. A shift towards research that considers
the equity and health of all species and their shared environment is
an important consideration to improve understanding of declining
biodiversity and endangered wildlife populations (Stephen et al.,
2023).

ONE HEALTH COMMUNITY OF PRACTICE

To support Indigenous One Health, a One Health community of
practice bringing together researchers, health professionals,
community members and policy makers from multiple health
sectors would be useful to create a network committed to working
holistically and achieving health equity. However, a discussion
regarding the equity of sectors and differing holistic approaches
(such as Planetary Health and Ecohealth) may be needed to
ensure shared goals and priorities. Additionally, transdisciplinary
approaches that involve relevant stakeholders and bring together
different knowledge systems and experiences to operationalise One
Health are needed (One Health High-Level Expert Panel, 2022). In
community settings, it is beneficial to consider community-specific
priorities, as well as needs-based approaches, that transdisciplinary
methods support prompting more effective and sustainable change
(Allen-Scott et al., 2015). Indigenous leadership, knowledge,
and research methodologies must also be equally recognised to
effectively inform programs and support One Health approaches in
Indigenous communities.

A gap is observed in terms of acknowledging the historical
mismanagement of animal health care in communities, and similarly
with the management of human health care and environmental
management. Therefore, building One Health approaches that are
supported, led and trusted by community leaders and animal owners
is vital to culturally appropriate program delivery and sustainable
outcomes (Fraser-Celin and Rock, 2022). To accomplish this,
ongoing support is required to build relationships and support
the local workforce (including Environmental and Animal Health
workers) in helping with day-to-day animal and environmental
health management. There are some examples of this occurring,
for instance, through a community animal health and management
program in remote North Australia, which was supported by the
Indigenous Local Government Authority and Animal Management
in Rural and Remote Indigenous Communities (AMRRIC) (Riley
et al., 2020). This program was informed and led by the community
and saw significant improvements to animal health and welfare,
with positive responses from local animal owners.

To train researchers and health practitioners in transdisciplinary
approaches, institutions should focus on creating environments for
One Health research programs, develop structures forinterdisciplinary
research, and present realistic examples that deconstruct silos
and allow collaboration across disciplines (Allen-Scott et al.,
2015). Enhancing skills and resources to exchange knowledge in
the One Health field is also needed to translate the concept into
local terms and language, and improve communication of findings
and recommendations between researchers, policy makers,
health practitioners and community members. This includes
improving collaborations by breaking down silos and addressing
the challenges of different languages and concepts used across
disciplines to ensure correct messaging and responses. However,
sustainable resourcing is required to assist the workforce to
support, develop and implement One Health approaches for the
benefit of communities.

International One Health networks and opportunities are currently
inequitably spread, with most leading networks founded in the
global North (mainly Europe), and stakeholders in other countries
disconnected from these networks and commonly lacking diversity
(Mwatondo et al., 2023). Given the global north focus, the resourcing
for collaborative One Health research has been centred there and is
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associated with international governments, institutions and leading
health organisations (Mwatondo et al., 2023). Considering the
limited inclusion of the global south, under-resourced populations,
and Indigenous voices, there is an opportunity to build One
Health networks with Indigenous representatives in Australia and
internationally, to support Indigenous leadership and perspectives
in the global One Health movement and recognise the Traditional
knowledges that align with this work (Mwatondo et al., 2023).

INTEGRATED HEALTH SYSTEMS

When considering integrated health systems, we focused on the
management of zoonotic diseases as they are a multifaceted health
risk. One Health approaches for managing disease in Australia
require integrated health systems with improved coordination,
collaboration, and communication between sectors, and shared
responsibilities and data management (Steele et al., 2022). These
improvements could foster early and timely responses to zoonotic
outbreaks and reverse zoonosis, as well as support the cost-effective
delivery of health services; however, enacting this approach requires
overcoming challenges. For example, the terminology between
sectors regarding zoonoses is inconsistent, highlighting the need for
training and awareness of practitioners to understand and respond
to zoonoses through a collaborative approach that is shared across
health sectors (Shapiro et al., 2021; Steele et al., 2021, 2022).

Current limitations of Australia’s health system when addressing
multifaceted health risks include a lack of comparable data and
integration across health sectors, hindering One Health analyses
and subsequent responses (Johnson et al., 2018). To better
address the health risks faced by Aboriginal and Torres Strait
Islander communities, including the risk of zoonotic disease, it
requires deconstructing current silos and improving collaboration
between levels of leadership in and outside the government,
including federal, state and local levels, as well as improved
governance structures (Johnson et al., 2018).

Further, research has called for priorities that place human and
animal health workforces ‘on the same page’ in terms of priority
zoonoses, language and communication structures, and disease
management (Steele et al., 2018). To meet this demand, future
research should focus on understanding the impacts of zoonoses
and the associated community priorities for Aboriginal and Torres
Strait Islander populations. Using a holistic approach to inform
zoonotic disease management is likely to be more effective than
employing siloed approaches. Also, resourced programs that are
informed by Indigenous organisations at local and national levels
are needed to enhance the surveillance, control and prevention of
zoonoses (Ghai et al., 2022). Australia’s newly established Centre
for Disease Control may contribute to addressing these gaps,
given that it is employing a One Health approach and promoting
integrated disease management (Australian Government Department
of Health and Aged Care, 2022). However, as this centre is in its
initial phases, it is yet to be seen how a One Health approach and
Indigenous governance structures will be integrated (Steele et al.,
2022).

INDIGENOUS-LED GOVERNANCE, POLICY AND
PROGRAMS

The Indigenous Data Sovereignty principles (Walter and Suina,
2019) are a further consideration for Indigenous One Health.
Future One Health research with Indigenous communities should
actively consider how Indigenous Data Sovereignty is enacted
and incorporated into a One Health framework. Discussions are
still emergent about how Indigenous Data Sovereignty can be
applied to environmental and animal health data; however, there
are some examples such as the incorporation of Indigenous
knowledge to inform responses to climate change and associated
health risks (Williamson et al., 2022). Further, associated policies
should be assessed to determine their relation to One Health as
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well as their applicability to Indigenous populations. For example,
the Sustainable Development Goals (SDGs) are supported
internationally and they strive to address inequitable health
outcomes (including human health and environmental factors) with
a focus on low-resourced communities (Yap and Watene, 2019;
Schultz, 2020). Animal health and management has also been
linked to the SDGs, with a call for the inclusion of dog population
management indicators within the SDGs (Keeling et al., 2019).

Consistent policies, programs and resources that support
environmental health management and animal health care
are needed to reinforce preventive health approaches in
communities that foster shared goals between sectors. Australia
can learn from international examples of One Health policy and
program implementation, which can improve health outcomes
and responses to health risks. For example, the relevance of
One Health to community health outcomes in Canada has been
acknowledged through the incorporation of First Nations views
and priorities in policy, research and programs (Dhillon et al.,
2016; Kutz and Tomaselli, 2019; Mubareka et al., 2023). While
there are some examples of community-led One Health research
in Australia, there are limited examples of Indigenist approaches
informing and driving policy, despite the benefits of combining
Indigenous knowledge and research to achieve informed, timely
and effective decision-making (Kutz and Tomaselli, 2019).

Research has demonstrated the benefits of delivering animal health
care programs to communities that face barriers in accessing
animal health care, with significant improvements to animal health
and welfare outcomes; however, additional One Health indicators
are needed to assess how these programs impact on human and
environmental health (Ma et al., 2020; Riley et al., 2020; Baker et al.,
2021). Current examples may be adapted to address this, such
as the International Companion Animal Management coalition’s
monitoring and evaluation guidelines that include indicators for
assessing the public health impact of animal health programs
(International Companion Animal Management Coalition, 2015).
To address the barriers that hinder health care access for people
and animals in communities, policies and programs that provide
ongoing and sustainable funding and resourcing are needed.
To address health inequities, healthcare should be accessible
and inclusive, as stated in the United Nations Declaration on the
Rights of Indigenous Peoples highlighting that community health
approaches should be driven by Indigenous leadership and
founded on community priorities to see effective and sustainable
benefits (UN General Assembly, 2007).

EDUCATION AND EVALUATION

Awareness and education of health risks related to One Health
should be supported in communities to inform preventative health
and enable effective disease management and health responses.
This may be accomplished by following Indigenist approaches
that prioritise community priorities and incorporate Indigenous
worldviews, through to improving knowledge exchange practices
between researchers and community organisations. Translation
between researchers and policy makers is also important to
motivate policy makers to invest in and support community One
Health approaches (Humboldt-Dachroeden, 2023). Establishing
interdisciplinary networks at the local, national and international
levels will assist in building relationships and finding common goals
and approaches to improve the translation of research into policy
(Humboldt-Dachroeden, 2023). As previously highlighted, these
approaches should be adopted in research fields to subsequently
support research-informed policy and programs.

Although limited published examples exist of One Health policies
and programs being supported and implemented in Aboriginal
and Torres Strait Islander communities, work in this field will
continue developing and therefore, the monitoring and evaluation
of One Health models should be considered. There are existing
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guidelines to evaluate international One Health approaches, such
as those created by the Network for Evaluation of One Health.
However, the applicability of these guidelines to the Indigenous
community context has not yet been investigated (Ruegg et al.,
2018). The Indigenous One Health model presented in this article,
including the data framework and composite index, was developed
through an Indigenist approach and can be used as a monitoring
and evaluation tool to analyse the effectiveness of One Health
approaches and inform holistic frameworks, policies and programs.

CONCLUSION

This article presents a conceptual Indigenous One Health model
that was developed using Indigenist One Health research exploring
how One Health can be implemented with Indigenous communities.
Given the changing environment and increasing number of emerging
health risks at the animal-human—environment interface, the One
Health concept is considered an effective method for addressing
health risks, especially in low-resourced settings. The article further
highlights that significant work is required to effectively bring together
Indigenist research methodologies and One Health approaches,
and inform the implementation of One Health in Indigenous
communities. To successfully understand the implications, future
research that takes Indigenous-led, transdisciplinary approaches
that deconstruct the barriers between health sectors and support
effective collaborations is needed. This includes supporting Indigenous
One Health research and strengthening integrated health systems
at local, national and international levels to integrate animal,
environmental and Indigenous health sectors and enhance health
and wellbeing outcomes.
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