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Abstract

With limited access to animal health services, and high disease burdens among domesti-
cated animals, Aboriginal and Torres Strait Islander communities in Australia face higher
risk of disease including zoonoses. However, we lack understanding of the contribution of
often preventable zoonoses to the health of these communities, which would enable us to
enhance public health strategies and improve health outcomes. We conducted a scoping
review to identify the current state of evidence on zoonoses in the Aboriginal and Torres
Strait Islander population. We examined the size, scope and characteristics of the evidence
base and analysed the zoonoses detected in the studies within a One Health framework.
We identified 18 studies that detected 22 zoonotic pathogens in animals, people, and the
environment, with most studies detecting pathogens in a single One Health sector and no
studies investigating pathogens in all three sectors. Findings indicate that despite the strong
conceptual foundations of One Health throughout the evidence base, evidence is lacking in
application of this concept. There is a need to undertake further research that prioritises
Aboriginal and Torres Strait Islander leadership, considers the contribution of human, ani-
mal and environmental health factors, and investigates the prevalence and impact of zoono-
ses in communities through a One Health approach.

1. Introduction

Zoonotic pathogens are a global concern, particularly where animals and humans live closely
together. They can be transmitted between animals and people via airborne, vector, direct or
indirect contact routes including food borne, water borne and soil borne transmission [1].
Many human pathogens, including emerging infectious diseases, are zoonotic and have origi-
nated from animals, particularly wildlife [2]. Endemic diseases (including neglected zoonotic
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diseases) are of particular concern for low-socioeconomic communities, many of which have a
high Indigenous population and are at higher risk of zoonotic disease [3].

The World Organisation for Animal Health (OIE) suggests that controlling zoonotic patho-
gens in animals is an effective way of protecting people with a One Health approach the opti-
mal method of managing emerging and endemic zoonoses [4]. One Health can be defined as
‘the health of humans, domestic and wild animals, plants, and the wider environment (includ-
ing ecosystems) are closely linked and inter-dependent’ [5]. One Health is an interdisciplinary
approach to health that can result in timely and effective responses and communication, accu-
rate decision making, accountability to other sectors, and shared roles, responsibilities and
resources [6,7]. This concept also aligns with Aboriginal and Torres Strait Islander cultural
and community contexts that recognise holistic approaches to health and cultural knowledges
surrounding the interconnectedness of animals, people, and the environment [8].

In line with the One Health approach, the development of joint health systems, including
data sharing and integrated surveillance systems, to improve the management of zoonotic dis-
ease across animal and human health sectors is recommended [3]. Centers for Disease Control
and Prevention also recognises the importance of multisectoral collaboration in the surveil-
lance, prevention and control of zoonoses including laboratory capacity, outbreak response,
and shared management [9]. Within their One Health Zoonotic Disease Prioritisation tool
they consider diseases that heavily impact on people as priorities noting that disease rates can
vary by population, access to treatment and data availability [9,10].

While the Australian Government has prioritised improvements in Aboriginal and Torres
Strait Islander health [11], there continue to be inequities in health outcomes and access to
health care for people and animals [12]. This can lead to unmanaged animal populations,
reduced access to preventative medicines, and increased risk of zoonotic disease [13,14]. Ani-
mals also have the potential to harbour and spread exotic zoonotic pathogens with the north of
Australia particularly at risk of incursion due to the vast coastline, remoteness of communities,
and the movement of animals and people from neighbouring countries where pathogens are
present [15]. Community animal health programs, including surveillance activities, can be
beneficial in addressing this risk by increasing the use of preventative medicines, managing
animal populations, and increasing awareness of zoonoses [15,16].

Although the management of zoonoses is recognised internationally as important, they are
also among the most under-diagnosed diseases in humans with the full burden of disease
poorly understood [3]. As a result, the impact of zoonoses on Aboriginal and Torres Strait
Islander health and wellbeing remains largely undefined [17]. This review aimed to understand
the size, scope and characteristics of the evidence base on zoonoses within the Aboriginal and
Torres Strait Islander population in Australia. The findings will be used to further understand
priority zoonoses for the population, offer recommendations on applying a One Health
approach to the management of zoonoses and inform the development of a community One
Health model.

2. Methods
2.1 Study design

This review was undertaken by an Aboriginal-led research team considering an Australian
Indigenous-focused research methodology recognising the importance of prioritizing Indige-
nous voices and enacting Indigenous leadership within health research [18,19]. A scoping
review method was used to examine the body of literature, identify and clarify key concepts,
identify knowledge gaps, and inform future research [20]. This allowed us to examine and
summarise the size, scope and characteristics of the evidence, and analyse the zoonoses
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detected in the studies within a One Health framework [21]. Reporting followed the PRISMA
extension for scoping reviews checklist (PRISMA-ScR) to ensure all relevant sections were
included [22].

2.2 Definitions

For this study we used the following zoonoses definition: ‘Infectious diseases that can be
spread between animals and humans, and can be spread by food, water, fomites or vectors’ [6,
pg. 2]. Therefore we concentrated on pathogens that are commonly transmitted between ani-
mals and humans, and have excluded those that have a zoonotic origin but are maintained
through human-to-human transmission. We defined the three One Health sectors as follows;

« ’animal’ referred to domestic animals;
o ’human’ referred to people;

« ’environment’ referred to ecosystems including the physical environment, plants, wildlife,
and invertebrates that live within an ecosystem.

Studies were assessed for an Indigenous viewpoint which involved the contribution and
leadership of Aboriginal and Torres Strait Islander peoples within the research [23], with stud-
ies assessed as not having this if it was not explicitly noted. This is appropriate when assessing
Indigenous research as methodologies should involve Indigenous leadership and privilege
Indigenous voices to allow community priorities to be represented [18,19].

2.3 Search strategy

A protocol, including the search terms, was developed in consultation with co-authors to detail
the search strategy and reporting considerations. The inclusion criteria included:

o Published peer reviewed research;

« Published between 2000-2021;

o Written in English;

o Full text available;

« Australian Aboriginal and Torres Strait Islander focus;

« Detects a zoonotic pathogen in animals, people and/or the environment.

We conducted the search in August 2021 using public health and university search engines,
and an Indigenous specific resource including PubMed, Web of Science, Australian Indige-
nous HealthInfonet, and the ANU Library Supersearch. The search terms are presented in
Table 1.

Table 1. Search terms.

Population search Indigenous OR “First Nation*” OR “First People*” OR Aboriginal OR “Torres Strait

terms Islander” OR “Aboriginal and Torres Strait Islander”
Location search Australia OR Australian
terms

Topic search terms Zoonoses OR zoonosis OR zoonotic

* Includes the plural version of the word in the search.

https://doi.org/10.1371/journal.pgph.0000921.t1001
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Records of search results were kept in Excel with references stored in Endnote. Records
were sorted by removing duplicates, those that did not have full text, and those that were not
original peer-reviewed research articles. Articles were then assessed for inclusion by screening
titles and abstracts against the inclusion criteria by three reviewers (TR, BC and NA). Any dis-
agreements were discussed until consensus was achieved.

Data were then extracted from the papers by two reviewers (TR and BC) with each paper
reviewed by one reviewer independently. Data were summarised to collect the key points and
characteristics extracted included study details, One Health sector, zoonotic pathogen, and
gaps and recommendations. Data were grouped by One Health sector (animal, human, and
environment), location (state and remoteness), pathogen group (helminths, bacteria, virus,
protozoa, and ectoparasites), and Indigenous viewpoint.

We analysed the scope and size of the evidence base and reported on the number of relevant
articles from 2000-2021 in an inclusion flow chart and graph. We summarised the characteris-
tics of the evidence base including Indigenous viewpoint, location, One Health sector and spe-
cies, and displayed results in a Venn diagram. We then analysed the zoonotic pathogens
detected and reported them by pathogen group, organism name, number of studies that detected
each pathogen, species and location detected, and presented this in a table and pie chart. We also
reported which pathogens were investigated but not detected within the evidence base.

3. Results
3.1. Scope and size of the evidence base

This review involved the analysis of 18 studies that focused on detecting zoonoses in the
Aboriginal and Torres Strait Islander population in Australia (Fig 1). The studies were pub-
lished from 2008 to 2021, with studies more common from 2014 onwards (Fig 2).

Records identified through sources:
ANU library (n = 73)
Info net (n =5)
PubMed (n = 38)
Web of Science (n = 50)

v

Records identified through

Duplicates excluded
searches (n = 166)

(n =60)

A4

No full text excluded
Records after duplicates (n=1)

removed (n = 105)

Not original peer-reviewed

research excluded (n = 21)

Records screened using titles

and abstracts (n = 84)

Removed during screening (n = 66)

Studies included in review (n = 18)

Fig 1. Inclusion and exclusion flow chart.

https://doi.org/10.1371/journal.pgph.0000921.9g001
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Fig 2. Number of studies published by year.
https://doi.org/10.1371/journal.pgph.0000921.g002

3.2. Characteristics of the evidence base

There were limited Indigenous viewpoints noted throughout the studies with only four studies
meeting this criterion. The majority (n = 15) of studies involved investigation in one sector
(animals (n = 7), humans (n = 4), and the environment (n = 4)), three studies looked at two
sectors (environment and animals, or animals and people) and no studies looked at all three
One Health sectors. Zoonotic pathogens were detected in the following species; dogs (n =9),
dogs and cats (n = 1), humans (n = 5 with three in children and two in adults), and wildlife

(n = 4 including dingoes, buffaloes, reptiles and native mammals). Pathogens were also
detected in environmental samples including a soil sample (n = 1) and an environmental faecal
sample (n = 1 with species unspecified) (Fig 3).

Animal

Human

4 studies 7 studies

Children,
adults

Dogs, cats

One
Health

Environment

4 studies

Wwildlife,
soil, faeces

Fig 3. One health sector and species investigated in the evidence base.

https://doi.org/10.1371/journal.pgph.0000921.g003
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Fig 4. Number of studies that detect pathogen groups.
https://doi.org/10.1371/journal.pgph.0000921.g004

The majority of studies (n = 12) were based in the north of Australia in one state or territory
(four in Far North Queensland, five in the Northern Territory, and three in Western Austra-
lia). Three studies involved multiple study sites across different states (two in the Northern
Territory and western New South Wales, and one in the Northern Territory and Western Aus-
tralia) and one study was based in western New South Wales only. Two studies were described
as based in north and central Australia, however, the location was not specified. At least half of
the studies (n = 9) were based in remote communities.

3.3. Zoonoses reported

Within the evidence base 22 zoonotic pathogens were detected. The most common pathogen
group was helminths (n = 15) followed by bacteria (n = 12), protozoa (n = 7), antimicrobial
resistant bacteria (n = 3), viruses (n = 1) and ectoparasites (n = 1) (Fig 4).

Some pathogens were detected across multiple studies (two pathogens were detected in
four separate studies, two pathogens in three studies, and seven pathogens in two studies) with
the rest detected in only one study (n = 11) (Table 2). Some studies sampled and tested for, but
did not detect, zoonotic pathogens including Echinococcus granulosus, Brucella suis, Bartonella
vinsonii and Bartonella koehlerae, methicillin-resistant Staphylococcus pseudintermedius, Ancy-
lostoma braziliense, and Uncinaria stenocephala.

4. Discussion
4.1 Summary of findings

Overall, we found a limited number of studies that detected zoonoses within the Aboriginal
and Torres Strait Islander population, with studies more common from 2014 onwards
highlighting the emerging nature and growth of this area of research. Within the evidence
base, there were 18 studies with 22 zoonotic pathogens reported in animals, people and the
environment. The most common pathogen group was helminths, followed by bacteria, proto-
zoa, antimicrobial resistant bacteria, viruses and ectoparasites.

The majority of studies detected pathogens within a single One Health sector, most com-
monly in animals, with a few studies detecting pathogens in people and the environment. It
was not common for studies to involve two sectors and no studies involved all three One
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Table 2. Summary of zoonotic pathogens in the evidence base.

Pathogen group and | Organism name

Number of studies | Location pathogens detected | Species pathogens | References

total studies detecting pathogen detected in
Parasites Ancylostoma caninum (hookworm) 4 Remote north and central Dogs [24-27]
(helminths) Australia; Wildlife
Total = 15 Remote Kimberley Western
Australia;
Far North Queensland
Dirofilaria immitis (heartworm) 3 Remote desert, island, rural | Dogs [26,28,29]
communities; Wildlife
Far North Queensland
Strongyloides stercoralis (roundworm) 2 Remote north and central Dogs [24,30]
Australia; People
Central Australia
Ancylostoma ceylanicum (hookworm) 2 Far North Queensland Dogs [25,26]
Wildlife
Trichuris vulpis 1 Far North Queensland Dogs [26]
(whipworm) Wildlife
Toxocara canis 1 Far North Queensland Dogs [26]
(roundworm) Wildlife
Dipylidium caninum 1 Far North Queensland Dogs [26]
(tapeworm) Wildlife
Spirometra erinacei 1 Far North Queensland Dogs [26]
(tapeworm) Wildlife
Bacteria Salmonella spp. 3 Remote desert, island, rural | Dogs [28,30,31]
Total = 12 communities; Wildlife
Central Australia People
Coxiella burnetti 2 Central Australia and Moree | Dogs [32,33]
New South Wales;

Northern Territory and
north west New South Wales

Anaplasma spp. (including Anaplasma platys) 2 Remote desert, island, rural | Dogs [28,32]
communities;
Central Australia and Moree
New South Wales
Rickettsia spp. (including Rickettsia honei, Rickettsia | 2 North west Western Dogs [34,35]
gravesii, Rickettsia australis, Rickettsia felis, Australia;
Rickettsia typhi) Maningrida, Northern
Territory
Campylobacter jejuni 1 Central Australia People [30]
Bartonella henselae 1 Darwin Northern Territory | People [36]
Streptococcus dysgalactiae 1 Yarrabah Queensland Dogs [37]
People
Parasites (protozoa) Giardia spp. (including Giardia duodenalis) 4 Remote desert, island, rural | Dogs [27,28,30,38]
Total =7 communities; Wildlife
Remote Kimberley Western | People
Australia;
South Arnhem land and
Roper Gulf Northern
Territory;
Central Australia
Cryptosporidium parvum 2 Western Australia; People [30,39]
Central Australia
Cryptosporidium ryanae 1 South Arnhem land and Wwildlife [38]
Roper Gulf Northern
Territory
(Continued)
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Table 2. (Continued)

Pathogen group and | Organism name

Number of studies | Location pathogens detected | Species pathogens | References

total studies detecting pathogen detected in
Antimicrobial Methicillin resistant Staphylococcus aureus 2 Western New South Wales; | Dogs [27,40]
resistant bacteria Remote Kimberley Western
Total =3 Australia

Extended spectrum cephalosporin resistant E.coli 1 Remote Kimberley Western | Dogs [27]

Australia

Virus Group A Rotavirus 1 Northern Territory People [41]
Total = 1
Ectoparasites Sarcoptes scabei 1 Far North Queensland Dogs [26]
Total = 1 Wildlife

https://doi.org/10.1371/journal.pgph.0000921.t002

Health sectors. Investigating zoonotic pathogens in two or more sectors is more appropriate,
as it will build on our understanding of the human-animal-environment health dynamic and
help to apply genuine One Health approaches [42]. Many zoonoses also involve environmental
exposures, however, majority of studies did not involve an environmental component, limiting
our understanding of this sectors contribution. Most studies did not describe an Indigenous
viewpoint and there is a need for greater involvement of Aboriginal and Torres Strait Islander
peoples to incorporate Indigenous voices in the evidence base.

The most common animal species investigated was the domestic dog, with dogs kept as a
common pet in communities [43], with the role of cats, livestock, and environmental expo-
sures (including wildlife) in zoonotic disease transmission needing further consideration [44].
The majority of studies were based in north and central Australia, and in remote settings, with
two studies based in western New South Wales. There are gaps in knowledge regarding rural
communities and those in southern Australia, however, the studies identified did not compre-
hensively investigate zoonoses in communities therefore, knowledge gaps exist nationally.

Many of the pathogens detected can have a broad range of pathological effects in people
and can be difficult to distinguish clinically, leading to underdiagnoses [3]. The pathogens
detected in the evidence base can commonly cause problems in multiple human body systems
including gastrointestinal, lymphatic, skin, neurological, respiratory, and ocular, with the
potential to lead to severe disease. However, it was not possible to assess the contribution of
the pathogens to the human burden of disease as the impact on human health was not com-
monly explored. Although the presence of a pathogen does not equate to the presence of zoo-
notic transmission, in the limited number of studies that involved diagnosis in people children
were commonly involved, which is unsurprising as many of the parasitic zoonoses detected
commonly present in children.

Opverall, the pathogens detected were reported in one-to-four studies and the majority have
not been widely investigated. While these findings have improved our understanding of zoo-
noses in the Aboriginal and Torres Strait Islander population, the evidence base has not com-
prehensively investigated the breadth of zoonotic pathogens in communities.

4.2 Strengths and limitations

To our knowledge, this is the first study to undertake a zoonoses scoping review using a One
Health framework in the Aboriginal and Torres Strait Islander population. Strengths of this
study included an Aboriginal-led, multi-disciplinary team, investigating an area of importance
for public health with multiple authors assessing the articles for inclusion. We used an Austra-
lian Indigenous-focused methodology and a One Health framework to undertake this
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research. Our findings contribute to the evidence base and inform our understanding of zoo-
noses in the Aboriginal and Torres Strait Islander population.

The focus on Indigenous research was appropriate due to the study design, however, we
recognise this excluded some national and community studies that did not focus on Aboriginal
and Torres Strait Islander populations. The review process included three people assessing if
an article met the inclusion criteria, however, the data extraction and summary process did
not use an interrater process and is therefore a limitation of this review. Inclusion criteria
included the detection of a zoonotic pathogen therefore, exotic zoonoses were unlikely to be
reported. For example, studies based on rabies were excluded as the pathogen was not
detected, however, rabies is relevant for remote communities in the north of Australia due to
the risk of incursion and subsequent zoonotic transmission [15,45].

Studies of diseases that have a zoonotic origin but are maintained by human-to-human
transmission were also excluded as animals no longer play a key role in transmission and risk
of disease. This included diseases such as Covid-19 which is an important disease globally and
has been hypothesised to have a zoonotic origin, however, does not commonly transmit
between animals and people [46]. The evidence base did not explore the zoonoses prevention
and control programs in place, or only discussed programs that exist in one particular sector.
Some pathogens were also investigated but not detected, however, as this review did not
include a critical analysis of the studies it is not possible to determine whether the lack of
detection is meaningful.

Studies that investigate zoonoses in people may have been limited due to inconsistent use of
zoonotic terms in the human health sector. We are aware of studies investigating zoonotic
pathogens in people that do not characterise these pathogens as zoonotic, and therefore were
not identified by the search strategy. This inconsistent use of terminology may be due to lack
of awareness and understanding of zoonoses in the human health sector [47], and scientific
debate about the zoonotic potential of a pathogen (e.g. Sarcoptes scabei [48]).

4.3 Implications

Evidence supports controlling zoonotic pathogens in animals as an effective way of protecting
people, with a One Health approach optimal [4]. This approach requires strengthening part-
nerships between animal, human and environmental health sectors for the prevention and
management of zoonoses [5,6]. However, a lack of awareness in other sectors has led to the
animal sector commonly taking on the responsibility of managing zoonoses. Due to the role of
the environment in disease transmission and the ongoing benefits to human health, a joint
One Health approach is warranted particularly in low-resourced settings [49,50]. For a One
Health approach to be adopted in Aboriginal and Torres Strait Islander populations, more
contribution from the human and environmental health sectors is required, as well as consid-
eration of social and cultural determinants of health.

Some of the pathogens detected in the evidence base are of public health importance such
as antimicrobial resistant bacteria, with community associated methicillin resistant Staphylo-
coccus aureus disproportionately affecting Aboriginal people [27,40]. The prevalence of Stron-
gyloides stercoralis is also disproportionately high in Aboriginal communities in Australia
[24,30]. Strongyloides is a neglected tropical disease, which refers to diseases prevalent in tropi-
cal areas that mainly affect low-resourced communities [51]. While strongyloidiasis is not cur-
rently nationally notifiable, Strongyloides Australia are leading a push to have this changed
[52]. Coxiella burnetti, the causative agent of Q Fever, was also identified and is a nationally
notifiable disease in people. However, this pathogen is not nationally notifiable in animals and
has public health implications in communities where Coxiella burnetti has been detected in
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pet dogs and cats [33,53]. There are also some known zoonotic pathogens that are of public
health importance that were not identified in the evidence base (such as Toxoplasma and Hen-
dra virus).

There is a need for consistency in zoonoses messaging, case definitions and database man-
agement between sectors to effectively manage zoonoses [54,55]. However, Australia does not
currently have adequate mechanisms in place to support this with siloed approaches and lim-
ited communication between sectors [56]. This leads to challenges in the prevention and con-
trol of disease and does not account for the One Health factors that contribute to health. To
address this, the development of joint One Health systems is recommended, examples of
which can be seen internationally such as in Europe where integrated approaches to monitor-
ing antimicrobial resistance in animals and humans has been implemented [57].

Many of the pathogens identified in the evidence base are transmitted through direct trans-
mission and can be prevented through adequate facilities and infrastructure (housing, sanita-
tion systems, waste management), and preventative health programs (preventative medicines,
education and parasite control). The risk of disease can also be related to environmental expo-
sures such as water and food source, and access to wild and feral animals [58]. However, many
communities face inadequate facilities regarding environmental management, housing and
sanitation, and effective health care leading to an increased risk of disease [59]. One Health
approaches can address these inequities by improving access to veterinary programs, human
health care, and environmental management, assisting in the prevention of zoonoses.

4.4 Future research

There is a need to further investigate zoonoses in the Aboriginal and Torres Strait Islander
population through collaboration with multiple health sectors to understand the full impact of
zoonotic disease, including epidemiological research to investigate transmission pathways and
inform control measures. However, there are complexities when undertaking research in mul-
tiple sectors with additional ethics, community approvals, data collection and diagnostic coor-
dination needed to achieve this. Due to the importance of zoonotic pathogens to public health,
the impact of zoonoses on human health should be further investigated. Future reviews should
consider refining the search strategy to capture human health studies that do not use zoonotic
terminology, with multiple authors assessing the zoonotic potential of pathogens. Research
should also explore prevention and control programs in place that may influence their findings
and consider evaluating the effectiveness of such programs.

To improve the management of zoonoses in communities an Aboriginal and Torres Strait
Islander led One Health approach could be beneficial. There is also a need to incorporate
Indigenous voices within the evidence base to improve the inclusion of Indigenous viewpoints
within research. This is supported by the need for transdisciplinary approaches to community
based One Health research with genuine engagement required to emphasise community prior-
ities and achieve sustainable outcomes [60]. This involves community leadership, data sharing,
improved collaboration between health sectors, and shared responsibilities to improve health
outcomes [8].

This review is the initial step in understanding the impact of zoonoses within the Aboriginal
and Torres Strait Islander population and will be built on through future work including an
analysis of reported zoonoses in the human health focused National Notifiable Diseases Sur-
veillance System (NNDSS). This approach will allow the comparison of endemic zoonoses
highlighted in the evidence base alongside those identified as national public health priorities
within the NNDSS. This will enhance our understanding of zoonoses, inform the management
of zoonoses, and assist with the development of a community One Health model.
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5. Conclusion

Within Australia there is limited research undertaken on zoonoses within the Aboriginal and
Torres Strait Islander population. As a result, we are yet to understand the full impact of zoo-
noses on Aboriginal and Torres Strait Islander health and wellbeing. This review identified the
current state of evidence on zoonoses in this population using a One Health framework. In the
last ten years there has been an increase in studies reporting zoonoses related to Aboriginal
and Torres Strait Islander people, however, they are focused mostly on one sector of One
Health with no studies focused on all three sectors. Despite the strong conceptual foundations
of One Health evidence is lacking in application of this concept in Australia. More evidence on
zoonoses through Aboriginal and Torres Strait Islander led and community-driven research,
including trends across time and between sectors, is required to improve awareness and iden-
tify priorities.

Supporting information

S1 ChecKlist.
(PDF)

Acknowledgments

We acknowledge the assistance of Joanne Thandrayen. Bonny Cumming is employed by
AMRRIC—an organisation supported by the Australian Government, National Indigenous
Australians Agency.

Author Contributions

Conceptualization: Tamara Riley, Neil E Anderson, Raymond Lovett, Anna Meredith, Bonny
Cumming.

Formal analysis: Tamara Riley, Neil E Anderson, Bonny Cumming.

Investigation: Tamara Riley, Bonny Cumming.

Methodology: Tamara Riley, Neil E Anderson, Raymond Lovett, Bonny Cumming.
Project administration: Tamara Riley.

Supervision: Neil E Anderson, Raymond Lovett, Anna Meredith, Bonny Cumming.
Visualization: Tamara Riley.

Writing - original draft: Tamara Riley.

Writing - review & editing: Tamara Riley, Neil E Anderson, Raymond Lovett, Anna Mere-
dith, Bonny Cumming.

References

1. Centers for Disease Control and Prevention: National Center for Emerging and Zoonotic Infectious Dis-
eases. Zoonotic Diseases. USA: Centers for Disease Control and Prevention; 2021 [cited 2021 30
July]. https://www.cdc.gov/onehealth/basics/zoonotic-diseases.html.

2. Taylor LH, Latham SM, Woolhouse ME. Risk factors for human disease emergence. Philosophical
Transactions of the Royal Society B: Biological Sciences. 2001; 356(1411):983-9. https://doi.org/10.
1098/rstb.2001.0888 PMID: 11516376

3. World Health Organization. The control of neglected zoonotic diseases: a route to poverty alleviation:
report of a joint WHO. Geneva: World Health Organization; 2006.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000921  October 12, 2022 11/14


http://journals.plos.org/globalpublichealth/article/asset?unique&id=info:doi/10.1371/journal.pgph.0000921.s001
https://www.cdc.gov/onehealth/basics/zoonotic-diseases.html
https://doi.org/10.1098/rstb.2001.0888
https://doi.org/10.1098/rstb.2001.0888
http://www.ncbi.nlm.nih.gov/pubmed/11516376
https://doi.org/10.1371/journal.pgph.0000921

PLOS GLOBAL PUBLIC HEALTH

Scoping review of zoonoses and the Aboriginal and Torres Strait Islander population

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

23.

24,

Corning S. World Organisation for Animal Health: strengthening veterinary services for effective One
Health collaboration. Revue Scientifique et Technique (International Office of Epizootics). 2014; 33
(2):639-50. https://doi.org/10.20506/rst.33.2.2305 PMID: 25707190

Joint Tripartite (FAO-OIE-WHO) and UNEP. Tripartite and UNEP support OHHLEP’s definition of “One
Health”: World Organisation for Animal Health; 2021 [cited 2022 24 January]. https://www.oie.int/en/
tripartite-and-unep-support-ohhleps-definition-of-one-health/.

World Health Organization, Food and Agriculture Organization of the United Nations, World Organisa-
tion for Animal Health. Taking a multisectoral One Health approach: A tripartite guide to addressing zoo-
notic diseases in countries. World Health Organization, Food and Agriculture Organization of the United
Nations, World Organisation for Animal Health; 2019.

Shapiro JT, Viquez-R L, Leopardi S, Vicente-Santos A, Mendenhall IH, Frick WF, et al. Setting the
terms for zoonotic diseases: effective communication for research, conservation, and public policy.
Viruses. 2021; 13(7):1356. https://doi.org/10.3390/v13071356 PMID: 34372562

Riley T, Anderson NE, Lovett R, Meredith A, Cumming B, Thandrayen J. One Health in Indigenous com-
munities: a critical review of the evidence. International Journal of Environmental Research and Public
Health. 2021; 18(21):11303. https://doi.org/10.3390/ijerph182111303 PMID: 34769820

Sekamatte M, Krishnasamy V, Bulage L, Kihembo C, Nantima N, Monje F, et al. Multisectoral prioritiza-
tion of zoonotic diseases in Uganda, 2017: a One Health perspective. PLOS One. 2018; 13(5):
€0196799. https://doi.org/10.1371/journal.pone.0196799 PMID: 29715287

Rist CL, Arriola CS, Rubin C. Prioritizing zoonoses: a proposed One Health tool for collaborative decision-
making. PLOS One. 2014; 9(10):e109986. https://doi.org/10.1371/journal.pone.0109986 PMID: 25302612

Australia Government Department of Health. National Aboriginal and Torres Strait Islander health plan:
2013-2023. Canberra ACT: Australia Government Department of Health; 2013.

Australian Indigenous HealthinfoNet. Overview of Aboriginal and Torres Strait Islander health status
2018. Perth WA: Australian Indigenous HealthinfoNet; 2019.

Caroll T, Khan A, Bell G, Standen J. Evaluation of a dog health program in an Aboriginal community in
northern NSW. Aboriginal and Islander Health Worker Journal. 2011; 35(5):28-9.

Schurer JM, Phipps K, Okemow C, Beatch H, Jenkins E. Stabilizing dog populations and improving ani-
mal and public health through a participatory approach in Indigenous communities. Zoonoses and Pub-
lic Health. 2015; 62(6):445-55. https://doi.org/10.1111/zph.12173 PMID: 25439233

Degeling C, Brookes V, Lea T, Ward M. Rabies response, One Health and more-than-human consider-
ations in Indigenous communities in northern Australia. Social Science & Medicine. 2018; 212:60-7.
https://doi.org/10.1016/j.socscimed.2018.07.006 PMID: 30005225

Riley T, Lovett R, Thandrayen J, Cumming B, Thurber KA. Evaluating impacts of a One Health
approach to companion animal health and management in a remote Aboriginal community in the North-
ern Territory, Australia. Animals. 2020; 10(10):1790.

Gaskin S, Bentham R, Cromar N, Fallowfield H. The zoonotic potential of dogs in Aboriginal communi-
ties in central Australia. Environmental Health. 2007; 7(4):36—45.

Harfield S, Pearson O, Morey K, Kite E, Canuto K, Glover K, et al. Assessing the quality of health
research from an Indigenous perspective: the Aboriginal and Torres Strait Islander quality appraisal
tool. BMC Medical Research Methodology. 2020; 20:79. https://doi.org/10.1186/s12874-020-00959-3
PMID: 32276606

Rigney LI. Internationalization of an Indigenous anticolonial cultural critique of research methodologies:
a guide to Indigenist research methodology and its principles. Wicazo Sa Review. 1999; 14(2):109-21.

Grant MJ, Booth A. A typology of reviews: an analysis of 14 review types and associated methodolo-
gies. Health Information and Libraries Journal. 2009; 26(2):91-108. https://doi.org/10.1111/j.1471-
1842.2009.00848.x PMID: 19490148

Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, Aromataris E. Systematic review or scoping
review? Guidance for authors when choosing between a systematic or scoping review approach. BMC
Medical Research Methodology. 2018; 18(1):143. https://doi.org/10.1186/s12874-018-0611-x PMID:
30453902

Tricco AC, Lillie E, Zarin W, O’'Brien KK, Colquhoun H, Levac D, et al. PRISMA extension for scoping
reviews (PRISMA-ScR): checklist and explanation. Annals of Internal Medicine. 2018; 169(7):467-73.
https://doi.org/10.7326/M18-0850 PMID: 30178033

Olsen A, Lovett R. Existing knowledge, practice and responses to violence against women in Australian
Indigenous communities. Landscapes State of Knowledge paper. Sydney: ANROWS; 2016.

Beknazarova M, Whiley H, Traub R, Ross K. Opportunistic mapping of strongyloides stercoralis and
hookworm in dogs in remote Australian communities. Pathogens. 2020; 9(5):398. https://doi.org/10.
3390/pathogens9050398 PMID: 32455702

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000921  October 12, 2022 12/14


https://doi.org/10.20506/rst.33.2.2305
http://www.ncbi.nlm.nih.gov/pubmed/25707190
https://www.oie.int/en/tripartite-and-unep-support-ohhleps-definition-of-one-health/
https://www.oie.int/en/tripartite-and-unep-support-ohhleps-definition-of-one-health/
https://doi.org/10.3390/v13071356
http://www.ncbi.nlm.nih.gov/pubmed/34372562
https://doi.org/10.3390/ijerph182111303
http://www.ncbi.nlm.nih.gov/pubmed/34769820
https://doi.org/10.1371/journal.pone.0196799
http://www.ncbi.nlm.nih.gov/pubmed/29715287
https://doi.org/10.1371/journal.pone.0109986
http://www.ncbi.nlm.nih.gov/pubmed/25302612
https://doi.org/10.1111/zph.12173
http://www.ncbi.nlm.nih.gov/pubmed/25439233
https://doi.org/10.1016/j.socscimed.2018.07.006
http://www.ncbi.nlm.nih.gov/pubmed/30005225
https://doi.org/10.1186/s12874-020-00959-3
http://www.ncbi.nlm.nih.gov/pubmed/32276606
https://doi.org/10.1111/j.1471-1842.2009.00848.x
https://doi.org/10.1111/j.1471-1842.2009.00848.x
http://www.ncbi.nlm.nih.gov/pubmed/19490148
https://doi.org/10.1186/s12874-018-0611-x
http://www.ncbi.nlm.nih.gov/pubmed/30453902
https://doi.org/10.7326/M18-0850
http://www.ncbi.nlm.nih.gov/pubmed/30178033
https://doi.org/10.3390/pathogens9050398
https://doi.org/10.3390/pathogens9050398
http://www.ncbi.nlm.nih.gov/pubmed/32455702
https://doi.org/10.1371/journal.pgph.0000921

PLOS GLOBAL PUBLIC HEALTH

Scoping review of zoonoses and the Aboriginal and Torres Strait Islander population

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4,

42,

43.

Smout FA, Skerratt LF, Butler JRA, Johnson CN, Congdon BC, Thompson RCA. The hookworm Ancy-
lostoma ceylanicum: an emerging public health risk in Australian tropical rainforests and Indigenous
communities. One Health. 2017; 3:66—9. https://doi.org/10.1016/j.onehlt.2017.04.002 PMID:
28616506

Smout FA, Skerratt LF, Johnson CN, Butler JRA, Congdon BC. Zoonotic helminth diseases in dogs and
dingoes utilising shared resources in an Australian Aboriginal community. Tropical Medicine and Infec-
tious Disease. 2018; 3(4):110.

Rusdi B, Laird T, Abraham R, Ash A, Robertson ID, Mukeriji S, et al. Carriage of critically important anti-
microbial resistant bacteria and zoonotic parasites amongst camp dogs in remote Western Australian
Indigenous communities. Scientific Reports. 2018; 8(1):8725. https://doi.org/10.1038/s41598-018-
26920-5 PMID: 29880792

Constable S, Brown G, Dixon RM, Dixon R. Healing the hand that feeds you: exploring solutions for dog
and community health and welfare in Australian Indigenous cultures. International Journal of Interdisci-
plinary Social Sciences. 2008; 3(8):219-29.

Smout FA, Skerratt LF, Butler JRA, Johnson CN, Congdon BC. Dingoes (Canis dingo Meyer, 1793)
continue to be an important reservoir host of Dirofilaria immitis in low density housing areas in Australia.
Veterinary Parasitology. 2016; 215:6—10. https://doi.org/10.1016/j.vetpar.2015.10.020 PMID:
26790730

Wilson A, Fearon D. Paediatric strongyloidiasis in central Australia. Tropical Medicine and Infectious
Disease. 2018; 3(2):64. https://doi.org/10.3390/tropicalmed3020064 PMID: 30274460

Iveson JB, Bradshaw SD, How RA, Smith DW. Human migration is important in the international spread
of exotic Salmonella serovars in animal and human populations. Epidemiology and Infection. 2014;
142(11):2281-96. https://doi.org/10.1017/S0950268813003075 PMID: 24330976

Shapiro AJ, Brown G, Norris JM, Bosward KL, Marriot DJ, Balakrishnan N, et al. Vector-borne and zoo-
notic diseases of dogs in north-west New South Wales and the Northern Territory, Australia. BMC Vet-
erinary Research. 2017; 13(1):2838. https://doi.org/10.1186/s12917-017-1169-2 PMID: 28810870

Shapiro AJ, Norris JM, Heller J, Brown G, Malik R, Bosward KL. Seroprevalence of Coxiella burnetii in
Australian dogs. Zoonoses and Public Health. 2016; 63(6):458—-66. https://doi.org/10.1111/zph.12250
PMID: 26729351

Bennett MD, Abdad MY, Stenos J. Serological evidence of Rickettsia spp. in Western Australian dogs.
The American Journal of Tropical Medicine and Hygiene. 2017; 97(2):407—-12. https://doi.org/10.4269/
ajtmh.16-0998 PMID: 28722591

Hii SF, Kopp SR, Thompson MF, O’Leary CA, Rees RL, Traub RJ. Molecular evidence of Rickettsia
felis infection in dogs from Northern Territory, Australia. Parasites and Vectors. 2011; 4:198. https://doi.
org/10.1186/1756-3305-4-198 PMID: 21989454

Tay SY, Freeman K, Baird R. Clinical manifestations associated with Bartonella henselae infection in a
tropical region. The American Journal of Tropical Medicine and Hygiene. 2021; 104(1):198-206. https://
doi.org/10.4269/ajtmh.20-0088 PMID: 33021197

Schrieber L, Towers R, Muscatello G, Speare R. Transmission of Streptococcus dysgalactiae subsp.
equisimilis between child and dog in an Aboriginal Australian community. Zoonoses and Public Health.
2014; 61(2):145-8. https://doi.org/10.1111/zph.12057 PMID: 23745768

Russell S, Power M, Ens E. Cryptosporidium and Giardia in feral water buffalo (Bubalus bubalis) in
the South East Arnhem Land Indigenous Protected Area, Australia. Parasitology Research. 2020;
119(7):2149-57. https://doi.org/10.1007/s00436-020-06703-6 PMID: 32424553

Ng-Hublin JSY, Combs B, Reid S, Ryan U. Comparison of three cryptosporidiosis outbreaks in Western
Australia: 2003, 2007 and 2011. Epidemiology and Infection. 2018; 146:1413-24. https://doi.org/10.
1017/50950268818001607 PMID: 29974834

Ma GC, Worthing KA, Gottlieb T, Ward MP, Norris JM. Molecular characterization of community-associ-
ated methicillin-resistant Staphylococcus aureus from pet dogs. Zoonoses and Public Health. 2020;
67(3):222-30. https://doi.org/10.1111/zph.12677 PMID: 31867885

Cowley D, Donato CM, Roczo-Farkas S, Kirkwood CD. Novel G10P[14] rotavirus strain, Northern Terri-
tory, Australia. Emerging Infectious Diseases. 2013; 19(8):1324—7. https://doi.org/10.3201/eid.1908.
121653 PMID: 23876354

Davis MF, Rankin SC, Schurer JM, Cole S, Conti L, Rabinowitz P, et al. Checklist for One Health epide-
miological reporting of evidence (COHERE). One Health. 2017; 4:14-21. https://doi.org/10.1016/j.
onehlt.2017.07.001 PMID: 28825424

Burleigh A, McMahon S, Kiely S. Owned dog and cat populations in remote Indigenous communities in
the Northern Territory: a retrospective study. Australian Veterinary Journal. 2015; 93(5):145-50. https://
doi.org/10.1111/avj.12321 PMID: 25939259

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000921  October 12, 2022 13/14


https://doi.org/10.1016/j.onehlt.2017.04.002
http://www.ncbi.nlm.nih.gov/pubmed/28616506
https://doi.org/10.1038/s41598-018-26920-5
https://doi.org/10.1038/s41598-018-26920-5
http://www.ncbi.nlm.nih.gov/pubmed/29880792
https://doi.org/10.1016/j.vetpar.2015.10.020
http://www.ncbi.nlm.nih.gov/pubmed/26790730
https://doi.org/10.3390/tropicalmed3020064
http://www.ncbi.nlm.nih.gov/pubmed/30274460
https://doi.org/10.1017/S0950268813003075
http://www.ncbi.nlm.nih.gov/pubmed/24330976
https://doi.org/10.1186/s12917-017-1169-2
http://www.ncbi.nlm.nih.gov/pubmed/28810870
https://doi.org/10.1111/zph.12250
http://www.ncbi.nlm.nih.gov/pubmed/26729351
https://doi.org/10.4269/ajtmh.16-0998
https://doi.org/10.4269/ajtmh.16-0998
http://www.ncbi.nlm.nih.gov/pubmed/28722591
https://doi.org/10.1186/1756-3305-4-198
https://doi.org/10.1186/1756-3305-4-198
http://www.ncbi.nlm.nih.gov/pubmed/21989454
https://doi.org/10.4269/ajtmh.20-0088
https://doi.org/10.4269/ajtmh.20-0088
http://www.ncbi.nlm.nih.gov/pubmed/33021197
https://doi.org/10.1111/zph.12057
http://www.ncbi.nlm.nih.gov/pubmed/23745768
https://doi.org/10.1007/s00436-020-06703-6
http://www.ncbi.nlm.nih.gov/pubmed/32424553
https://doi.org/10.1017/S0950268818001607
https://doi.org/10.1017/S0950268818001607
http://www.ncbi.nlm.nih.gov/pubmed/29974834
https://doi.org/10.1111/zph.12677
http://www.ncbi.nlm.nih.gov/pubmed/31867885
https://doi.org/10.3201/eid.1908.121653
https://doi.org/10.3201/eid.1908.121653
http://www.ncbi.nlm.nih.gov/pubmed/23876354
https://doi.org/10.1016/j.onehlt.2017.07.001
https://doi.org/10.1016/j.onehlt.2017.07.001
http://www.ncbi.nlm.nih.gov/pubmed/28825424
https://doi.org/10.1111/avj.12321
https://doi.org/10.1111/avj.12321
http://www.ncbi.nlm.nih.gov/pubmed/25939259
https://doi.org/10.1371/journal.pgph.0000921

PLOS GLOBAL PUBLIC HEALTH

Scoping review of zoonoses and the Aboriginal and Torres Strait Islander population

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Kennedy B, Cumming B, Brown WY. Global strategies for population management of domestic cats
(Felis catus): a systematic review to inform best practice management for remote Indigenous communi-
ties in Australia. Animals. 2020; 10(4):663. https://doi.org/10.3390/ani10040663 PMID: 32290432

Maher EK, Ward MP, Brookes VJ. Investigation of the temporal roaming behaviour of free-roaming
domestic dogs in Indigenous communities in northern Australia to inform rabies incursion prepared-
ness. Scientific Reports. 2019; 9:14893. https://doi.org/10.1038/s41598-019-51447-8 PMID: 31624301

Haider N, Rothman-Ostrow P, Osman AY, Arruda LB, Macfarlane-Berry L, Elton L, et al. COVID-19—
zoonosis or emerging infectious disease? Frontiers in Public Health. 2020; 8:596944. https://doi.org/10.
3389/fpubh.2020.596944 PMID: 33324602

Steele SG, Booy R, Mor SM. Establishing research priorities to improve the One Health efficacy of Aus-
tralian general practitioners and veterinarians with regard to zoonoses: a modified Delphi survey. One
Health. 2018; 6:7—15. https://doi.org/10.1016/j.0onehlt.2018.08.001 PMID: 30197925

Walton SF, Dougall A, Pizzutto S, Holt D, Taplin D, Arlian L, et al. Genetic epidemiology of Sarcoptes
scabiei (Acari: Sarcoptidae) in northern Australia. International Journal for Parasitology. 2004; 34
(7):839—-49. https://doi.org/10.1016/}.ijpara.2004.04.002 PMID: 15157767

Molyneux D, Hallaj Z, Keusch GT, McManus DP, Ngowi H, Cleaveland S, et al. Zoonoses and margina-
lised infectious diseases of poverty: where do we stand? Parasites and Vectors. 2011; 4:106. https:/
doi.org/10.1186/1756-3305-4-106 PMID: 21672216

Zinsstag J, Schelling E, Roth F, Bonfoh B, De Savigny D, Tanner M. Human benefits of animal interven-
tions for zoonosis control. Emerging Infectious Diseases. 2007; 13(4):527. https://doi.org/10.3201/
€id1304.060381 PMID: 17553265

World Health Organization. Control of neglected tropical diseases: World Health Organization; 2021
[cited 2021 10 November]. https://www.who.int/teams/control-of-neglected-tropical-diseases/overview.

Beknazarova M, Whiley H, Judd JA, Shield J, Page W, Miller A, et al. Argument for inclusion of strongy-
loidiasis in the Australian National Notifiable Disease List. Tropical Medicine and Infectious Disease.
2018; 3(2):61. https://doi.org/10.3390/tropicalmed3020061 PMID: 30274457

Ma GC, Norris JM, Mathews KO, Chandra S, Slapeta J, Bosward KL, et al. New insights on the epidemi-
ology of Coxiella burnetii in pet dogs and cats from New South Wales, Australia. Acta Tropica. 2020;
205:105416. https://doi.org/10.1016/j.actatropica.2020.105416 PMID: 32105667

Steele SG, Booy R, Manocha R, Mor SM, Toribio JA. Towards One Health clinical management of zoo-
noses: a parallel survey of Australian general medical practitioners and veterinarians. Zoonoses and
Public Health. 2021; 68(2):88—102. https://doi.org/10.1111/zph.12799 PMID: 33382160

Bordier M, Uea-Anuwong T, Binot A, Hendrikx P, Goutard FL. Characteristics of One Health surveil-
lance systems: a systematic literature review. Preventive Veterinary Medicine. 2020; 181:104560.
https://doi.org/10.1016/j.prevetmed.2018.10.005 PMID: 30528937

Johnson |, Hansen A, Bi P. The challenges of implementing an integrated One Health surveillance sys-
tem in Australia. Zoonoses and Public Health. 2018; 65(1):229-36. https://doi.org/10.1111/zph.12433
PMID: 29226606

Hammerum AM, Heuer OE, Emborg HD, Bagger-Skjgt L, Jensen VF, Rogues AM, et al. Danish inte-
grated antimicrobial resistance monitoring and research program. Emerging Infectious Diseases. 2007;
13(11):1632-9. https://doi.org/10.3201/eid1311.070421 PMID: 18217544

Tsou C, Green C, Gray G, Thompson SC. Using the Healthy Community Assessment Tool: applicability
and adaptation in the midwest of Western Australia. International Journal of Environmental Research
and Public Health. 2018; 15(6):1159. https://doi.org/10.3390/ijerph15061159 PMID: 29865241

Melody SM, Bennett E, Clifford HD, Johnston FH, Shepherd CCJ, Alach Z, et al. A cross-sectional sur-

vey of environmental health in remote Aboriginal communities in Western Australia. International Jour-

nal of Environmental Health Research. 2016; 26(5—6):525—35. https://doi.org/10.1080/09603123.2016.
1194384 PMID: 27267619

Dhillon J, Favel D, Delorme D, Ratt A, Epp T. Finding pathways for bite prevention and decreasing dog
populations: the process of animal control for Indigenous communities in Canada. Journal of Indigenous
Wellbeing. 2016; 1(2):82-92.

PLOS Gilobal Public Health | https://doi.org/10.1371/journal.pgph.0000921  October 12, 2022 14/14


https://doi.org/10.3390/ani10040663
http://www.ncbi.nlm.nih.gov/pubmed/32290432
https://doi.org/10.1038/s41598-019-51447-8
http://www.ncbi.nlm.nih.gov/pubmed/31624301
https://doi.org/10.3389/fpubh.2020.596944
https://doi.org/10.3389/fpubh.2020.596944
http://www.ncbi.nlm.nih.gov/pubmed/33324602
https://doi.org/10.1016/j.onehlt.2018.08.001
http://www.ncbi.nlm.nih.gov/pubmed/30197925
https://doi.org/10.1016/j.ijpara.2004.04.002
http://www.ncbi.nlm.nih.gov/pubmed/15157767
https://doi.org/10.1186/1756-3305-4-106
https://doi.org/10.1186/1756-3305-4-106
http://www.ncbi.nlm.nih.gov/pubmed/21672216
https://doi.org/10.3201/eid1304.060381
https://doi.org/10.3201/eid1304.060381
http://www.ncbi.nlm.nih.gov/pubmed/17553265
https://www.who.int/teams/control-of-neglected-tropical-diseases/overview
https://doi.org/10.3390/tropicalmed3020061
http://www.ncbi.nlm.nih.gov/pubmed/30274457
https://doi.org/10.1016/j.actatropica.2020.105416
http://www.ncbi.nlm.nih.gov/pubmed/32105667
https://doi.org/10.1111/zph.12799
http://www.ncbi.nlm.nih.gov/pubmed/33382160
https://doi.org/10.1016/j.prevetmed.2018.10.005
http://www.ncbi.nlm.nih.gov/pubmed/30528937
https://doi.org/10.1111/zph.12433
http://www.ncbi.nlm.nih.gov/pubmed/29226606
https://doi.org/10.3201/eid1311.070421
http://www.ncbi.nlm.nih.gov/pubmed/18217544
https://doi.org/10.3390/ijerph15061159
http://www.ncbi.nlm.nih.gov/pubmed/29865241
https://doi.org/10.1080/09603123.2016.1194384
https://doi.org/10.1080/09603123.2016.1194384
http://www.ncbi.nlm.nih.gov/pubmed/27267619
https://doi.org/10.1371/journal.pgph.0000921

