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Thesis abstract

This thesis comprises a collection of applied epidemiological studies including an evaluation
and epidemiological study, an outbreak investigation, and a data analysis. All studies are
focused on Aboriginal and Torres Strait Islander One Health (which recognises that the health
of people is related to the health of animals and their interaction with the environment),
sexual health, and child health. All studies highlight the importance of partnerships and

community involvement.

The first study is an evaluation of a community driven animal health and management
program in the remote Aboriginal community of Wadeye in the Northern Territory. Wadeye
has approximately 2300 residents and 650 dogs and cats. However, there is very limited access
to veterinary care and animal medicines. To address community concerns regarding animal
health, an animal health and management program was co-developed and implemented by
Animal Management in Rural and Remote Indigenous Communities (AMRRIC) and the
Thamarrurr Development Corporation (TDC) Rangers, with support from the West Daly
Regional Council. This study is a quantitative epidemiological study that evaluated the impact
of this animal health and management program in Wadeye. This included analysing animal and
human health outcomes before and after program implementation to assess the impact of the
animal program on the health of animals and people within the community. This study
involved engagement and partnerships with AMRRIC and TDC, as well as the community of

Wadeye.

The second study is an outbreak investigation analysing Human Immunodeficiency Virus (HIV)
notifications among the Aboriginal and Torres Strait Islander population in Far North
Queensland to determine if an outbreak has occurred. The Tropical Public Health Unit — Cairns
observed an increase in HIV notifications since 2014 affecting the Aboriginal and Torres Strait
Islander population. HIV has been notifiable in Queensland since 1984. This study is a
guantitative descriptive analysis, using the Queensland Notifiable Conditions database, to
analyse data on HIV notifications from 1 January 1984 — 30 June 2019, to quantify the history
of HIV notifications and assess whether an outbreak has occurred. This study involved
engagement and partnerships with local health organisations, Queensland Health, and the

South Australia Health and Medical Research Institute (SAHMRI).

The third study is a data analysis focusing on chronic disease risk in Aboriginal children
involved in the Study of Environment on Aboriginal Resilience and Child Health (SEARCH).
SEARCH is a cohort study of Aboriginal children and adolescents and is conducted with four

Aboriginal Community Controlled Health Services (ACCHS) in New South Wales. Chronic



disease affects Aboriginal and Torres Strait Islander adults at higher rates than non-Indigenous
Australian adults. However, it is not clear if this risk emerges during childhood and/or
adolescence. This study is a cross-sectional analysis that quantifies the distribution of chronic
disease markers in the cohort overall, and in relation to age group, gender, and Body Mass
Index (BMI). This study involved engagement and partnerships with two ACCHS including the
Tharawal Aboriginal Medical Service (based in Western Sydney), and the Riverina Medical and
Dental Aboriginal Corporation (based in Wagga Wagga), and also the SEARCH project team

based at the Sax Institute.

The teaching requirements of the MAE are also detailed in this thesis including a lessons from
the field session about the use of logic models in evaluations and a teaching session about One

Health in field epidemiology.
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Chapter 1

Introduction




1.1 Abbreviations and acronyms

ACCHS Aboriginal Community Controlled Health Services

AMRRIC Animal Management in Rural and Remote Indigenous
Communities

ANU Australian National University

BMI Body Mass Index

CSIRO Commonwealth Scientific and Industrial Research
Organisation

FNQ Far North Queensland

HIV Human Immunodeficiency Virus

MAE Masters of Philosophy in Applied Epidemiology

MK Study Mayi Kuwayu Study

NAIDOC National Aborigines and Islanders Day Observance
Committee

NSW New South Wales

NT Northern Territory

oMoz Otitis Media Australia

RSPCA Royal Society for the Prevention of Cruelty to Animals

SAHMRI South Australia Health and Medical Research Institute

SEARCH Study of Environment on Aboriginal Resilience and Child
Health

TDC Thamarrurr Development Corporation




1.2 Introduction

Aboriginal and Torres Strait Islander peoples make up approximately 3.3% of the Australian
population and have a continuing connection to culture, land and sea. The National Aboriginal
and Torres Strait Islander Health Plan 2013 — 2023 was developed by the Australian
government to demonstrate its commitment to improving health outcomes throughout
Australia (1). However, inequities in health remain, and there continue to be inequities in

access to adequate health care (2).

This thesis explores three different areas which have been identified as community and/or
policy priorities: animal health and management in the remote Aboriginal community of
Wadeye in the Northern Territory (NT), sexually transmissible infections in Far North
Queensland (FNQ), and chronic disease risk in youth in New South Wales (NSW). The studies
were undertaken in partnerships with community, not-for-profit organisations, government

and research institutes.

Research in Aboriginal and Torres Strait Islander health can help with understanding the
strengths and barriers in health; however, it is important that this research is undertaken
appropriately. Conducting research in partnership includes engagement and involvement of
the affected communities and local organisations. This ensures research is done with
Aboriginal people rather than on them. Partnerships with government organisations can also
assist with translating research findings into policy and/or practice change. These forms of

engagement are designed to support research to lead to positive change for the community.

Community ownership over health interventions that respect local ways of doing, knowing and
being, and focus on improving health rather than responding to disease, could be one step in
addressing those health inequities. Health promotion can play a significant role in improving
health outcomes and wellbeing in communities (3). Health promotion can allow individuals
and communities control over improving their own health and addresses the importance of
health through social, physical, economic and political environments (3). Health promotion
does not only benefit individuals but has the potential to benefit the whole community,
including animals and the environment. Health promotion can be undertaken collaboratively
with families and local organisations (4). The concept is less about intervening and responding,
and more about understanding, respecting, and collaborating with communities to empower

local ownership of programs that promote good health (5).

Additionally, using a holistic approach to health can be referred to as One Health. One Health

looks at the relationships between human, animal and environmental health (6). This is



important as human health and wellbeing outcomes can be impacted by animal and
environmental health. Epidemiology fits well within One Health as it focuses on population
level impacts at the human, animal and environmental interface (7). One Health is an example
of a multi-disciplinary area of research and is an emerging field, particularly internationally. A
One Health approach can strengthen people’s connection to animals and improve the health

of country leading to improved wellbeing for communities.

Health promotion and One Health go hand-in-hand and can be looked at through an Aboriginal
lens, with the ability to utilise local knowledge and culture to strengthen health outcomes.
These concepts can also allow communities to have ownership of their own health journey and
recognise their connection to animals and the environment. The importance of community-
driven approaches to improving health should be supported where possible. Additional
funding and resources could help build capacity of communities to implement and maintain

community driven health programs.

1.3 Thesis structure and requirements

This thesis meets the core competencies of the Masters of Philosophy in Applied Epidemiology

(MAE) through the following chapters (see Table 1).

Chapter 2 meets the requirements of conducting an epidemiological study, evaluating a health
program, analysing a health dataset, conducting a literature review, writing a report for a non-
scientific audience and presenting at a conference. Chapter 2 is an evaluation of a One Health
approach to animal health and management in the remote community of Wadeye in the NT,
using an epidemiological study. This study was undertaken in partnership with the Thamarrurr
Development Corporation (TDC) Rangers and Animal Management in Rural and Remote

Indigenous Communities (AMRRIC).

Chapter 3 fulfils the outbreak investigation requirement and also involved the analysis of a
health dataset and a literature review. Chapter 3 is an investigation of a potential outbreak of
Human Immunodeficiency Virus (HIV) in the Aboriginal and Torres Strait Islander population of
FNQ. This study was undertaken in partnership with the local Aboriginal Community Controlled
Health Services (ACCHS) and Queensland Health, with supervision from South Australia Health

and Medical Research Institute (SAHMRI).

Chapter 4 fulfils the data analysis requirement and is an advanced draft of a paper for
publication. This chapter also includes a literature review and a report for a non-scientific

audience. Chapter 4 is an analysis of the distribution of chronic disease markers in relation to



demographic factors and Body Mass Index (BMI) in Aboriginal youth aged 5 — 19 years in NSW
involved in the Study of Environment on Aboriginal Resilience and Child Health (SEARCH). This
study was undertaken in partnership with two ACCHS including Tharawal Aboriginal Medical
Service and Riverina Medical and Dental Corporation, as well as the SEARCH project team

based at the Sax Institute.

Chapter 5 fulfils the requirement to conduct teaching sessions during the MAE and includes
lessons from the field and a first year MAE teaching session. For the lessons from the field, we
teach our own cohort; for the teaching session we present a case study to first year MAE
students. For the lesson from the field, | led a session on logic models and how they can be
useful in evaluations. For the first year teaching session, | worked with a group to deliver a
session on One Health in field epidemiology. This chapter includes the informal feedback from

lessons from the field and evaluation results from the teaching session.



Table 1: MAE chapters and requirements

Requirements

Chapter 2 —
Evaluating a

One Health
approach to
animal health
and
management in
the remote
community of
Wadeye, NT

Chapter 3 —
Investigating a

potential HIV
outbreak in FNQ

Chapter 4 —
Markers for

chronic disease
risk in an urban
cohort of
Aboriginal
children and
adolescents in
NSW: findings
from the
SEARCH

Chapter 5 —
Teaching

Investigate a
public health
problem

Analyse health
dataset

Evaluate health
program

<\

Design and
conduct an
epidemiological
study

Literature review

AN

AN

Report to a non-
scientific
audience

AN

AN

Advanced draft
of a paper for
publication

Abstract and oral
presentation at a
national or
international
scientific
conference

Lessons from the
field

Prepare and

conduct case
study for first
year students




1.4 My MAE journey

My placement during the MAE was in the Aboriginal and Torres Strait Islander Health Program,
at the National Centre for Epidemiology and Population Health, Research School of Population
Health at the Australian National University (ANU). The team that makes up the Aboriginal and
Torres Strait Islander Health Program conducts research in partnership with Aboriginal and
Torres Strait Islander people, organisations and communities. The main research topics of the
team include culture and health, family and community safety, cardiovascular health, smoking,
alcohol and other drug use, and obesity and nutrition. While the team undertakes many
studies, the study | worked on the most was the Mayi Kuwayu National Study of Aboriginal and
Torres Strait Islander Health and Wellbeing (the MK Study)®. The MK Study is a longitudinal
study looking at how Aboriginal and Torres Strait Islander wellbeing is linked to culture. |
particularly gained experience with community engagement, recruitment of participants and
promotion of the study, and assisted with a quantitative data course for community members

in Cairns in December 2018.

Through my work in the Aboriginal and Torres Strait Islander Health Program, | also gained
experience with justice reinvestment, through assisting with a justice reinvestment workshop
in Orange in March 2018 and attending the Public Health Association of Australia Justice
Health conference in Sydney in April 2019. Additionally, | learnt about the principles and
implementation of Indigenous data sovereignty practices in Australia through my involvement

in the National Indigenous Data Sovereignty Summit in June 2018.

| assisted in organising and running the first Indigenous Research Forum at the ANU in
November 2018 with the ANU Chancellery. This allowed me to gain an understanding of all
Indigenous research occurring across the university within the last decade and engage with
many researchers in this space. | undertook extra training courses to improve my skills in data
analysis and qualitative research through the Australian Consortium for Social and Political
Research Institute, including the Introduction to Data Analysis in Stata course in Brisbane in
July 2018, and the Introduction to Qualitative Research course in Canberra in January 2019. |
attended the National Indigenous Research and Knowledges Network workshop for Indigenous
postgraduate scholars on the Gold Coast in November 2018. | also attended the Higher Degree
by Research lab run by the National Centre for Indigenous Studies at the ANU in February

2019. These courses assisted in my learning and were valuable when undertaking my studies.

1 https://mkstudy.com.au/



https://mkstudy.com.au/

| engaged multiple times with the Melbourne Poche Centre throughout my MAE, attending
training courses and conferences. The Melbourne Poche Centre supported me to complete the
Professional Certificate of Indigenous Research in July 2018 and attend the University of
Melbourne’s Indigenous Higher Education conference in November 2018. | became a Fellow of
the Melbourne Poche Centre and Kings College London Leadership Fellows Program in 20197,
which involved two modules at the University of Melbourne and one module at Kings College
in London. This program supports the development of Indigenous early career researchers and
health professionals to become leaders within their health fields. It was a valuable experience.
The module in London allowed me to meet with international experts and professionals that
work within my interest areas, including Sir Michael Marmot at the University College of
London, One Health researchers at the University of Edinburgh and the Royal Veterinary
College, and Veterinarians at the International Fund for Animal Welfare and the International
Companion Animal Management coalition. The learnings and reflections from these meetings

will add value to my future work in the One Health space.

| presented at multiple conferences and meetings throughout the MAE including team
meetings, meetings at the AMRRIC head office in Darwin in June and October 2018 and June
2019, the Melbourne Poche Centres Festival of Indigenous Health Research in November 2018,
the One Health Aotearoa Symposium in Wellington New Zealand in December 2018, and at a
SEARCH Centre of Research Excellence monthly research meeting in July 2019. | co-presented
with Dr Bonny Cumming from AMRRIC at the Lowitja International Indigenous Health
Conference in Darwin in June 2019 and at the National Aboriginal and Torres Strait Islander
Environmental Health Conference in Perth in September 2019, along with a team from the
TDC. | also co-presented with my colleague Bobby Maher on the importance of community
engagement at the Department of Prime Minister and Cabinet in Canberra in February 2019,
and at the Lowitja conference in June 2019. Finally, | presented at the Research School of
Population Health’s National Aborigines and Islanders Day Observance Committee (NAIDOC)
Symposium at the ANU in July 2019 and was supported to attend the Otitis Media Australia
(OMOZ) conference in Darwin in October 2018. | have learnt a lot from these conferences and

presentations, with positive feedback gained that will add value to future work.

2 https://poche.mdhs.unimelb.edu.au/leadership-development/leadership-fellows-program
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1.5 Learnings and reflections

Through the MAE, | learnt about the importance of partnerships with community, research
organisations and government bodies when undertaking research in the Aboriginal and Torres
Strait Islander health space. Partnerships can improve the quality of research and ensure the
study is culturally appropriate and program- or policy-relevant. It is also important to
understand the local context and become aware of sensitivities that may surround the

research topic.

Engagement is an important part of developing and maintaining partnerships in research.
Engagement is most effective when you meet face to face. Therefore, for all of my studies |
travelled multiple times to meet with my research partners and communities. This included
multiple trips to Wadeye and Darwin to meet with TDC and AMRRIC, trips to Cairns to meet
with the local ACCHS and the Tropical Public Health Unit — Cairns, and trips to Sydney to meet

with the SEARCH team at the Sax Institute and their partnering ACCHS.

It is imperative to involve the community in research in the Aboriginal health space, whether
that is through engaging with community members, health organisations or local government
agencies, as this allows those involved to have input into controlling the message that may
impact them and their community. The ability for Aboriginal people to have ownership and
control over data that is about them is slowly gaining traction in Australia, with a National
Indigenous Data Sovereignty network® formed. Going forward, it is important to consider

Indigenous Data Sovereignty principles when developing studies and projects.

It is very valuable to undertake studies and work outside of your main discipline, which for me
is veterinary science. Working within Aboriginal and Torres Strait Islander health as a
Veterinarian opened my mind to the value of multi-disciplinary and community based
research. | learnt that epidemiology is a broad discipline and can be adapted to many different
areas of health. For example, while undertaking the MAE | was able to use my prior animal
health knowledge with my continuing learnings about Aboriginal health and epidemiology to

pull together a multi-disciplinary study within the area of One Health.

| also had experience leading a research team for all of my studies. This included developing
my organisation, project management, time management, and communication skills. This also
taught me a lot about the processes that need to be undertaken in order to start a study from
the initial contact of people who may be interested in being involved, to forming a research

team, developing a research proposal, and working through the ethics and data access

3 https://www.maiamnayriwingara.org/
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approval processes through multiple committees and organisations. Having external
collaborators on the research teams was valuable as it allowed me to work with organisations

and people with particular skill sets in the areas of interest and within the local communities.

My advice to future students would be to take opportunities and experience as much as you
can over the two years of the MAE. The breadth of experiences and knowledge | have built has
been extensive, has allowed me to widen my networks, and develop as a person and
researcher. The importance of networks in the research world became clear to me through the
MAE. It was through my Supervisors’ networks and my own networks that my MAE studies
were developed. Additionally, contacts | created during the MAE allowed me to gain feedback

from my peers and undertake development opportunities.

My work in the MAE has formed ongoing partnerships, particularly in the One Health space.
Following the MAE, | have been invited to present at the Vet Ed Down Under Symposium
during a workshop on ‘Veterinary Service Delivery to Remote Indigenous Communities —
Talking Practicalities and One Health’ run by AMRRIC, University of Queensland and University
of Melbourne. | have also been asked to attend a Royal Society for the Prevention of Cruelty to
Animals (RSPCA) ‘Indigenous Community Companion Animal Health Program’ in remote NSW
and present at the ANU ‘One Health Symposium’ run by the ANU, Asian Development Bank
and the Commonwealth Scientific and Industrial Research Organisation (CSIRO). | will also put
in an abstract to attend and present at the ‘6th World One Health Congress’ held in Scotland in
2020. | hope to further my research in this space through undertaking a PhD in the area of One
Health.
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Chapter 2

Evaluating a One Health approach to animal
health and management in the remote
community of Wadeye, Northern Territory
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2.1 Abbreviations and acronyms

ABS Australian Bureau of Statistics

AMRRIC Animal Management in Rural and Remote Indigenous
Communities

Cl Confidence intervals

ICAM International Companion Animal Management Coalition

MAE Masters of Philosophy in Applied Epidemiology

NAIDOC National Aborigines and Islanders Day Observance
Committee

NT Northern Territory

PR Prevalence ratio

TDC Thamarrurr Development Corporation

2.2 Acknowledgements

| would like to acknowledge the pet owners in Wadeye who took part in the program, as well
as the Thamarrurr Development Corporation (TDC) Rangers who continue to work to improve
animal health. | would also like to acknowledge Animal Management in Rural and Remote
Indigenous Communities (AMRRIC) and the important work they do in addressing a need in

remote communities around Australia.

2.3 Abstract

Background: Animal health and management in remote Aboriginal communities is of public
health importance. Large populations of animals in proximity to people can lead to an
increased spread of disease, reduced capacity to prevent disease and increased risk of physical
injury. Companion animals play an important role in Aboriginal communities as they can be of
cultural significance and hold a lot of meaning for families. It can be complex to implement
effective and sustainable animal health and management programs in these settings due to
deficiencies of resources, funding limitations and limited accessibility. A One Health and
community driven approach could improve animal health and management practices, as well

as make a positive impact on human health and wellbeing in remote communities.
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Methods: This study is a quantitative epidemiological study evaluating an animal health and
management program in the remote community of Wadeye in the Northern Territory (NT).
The evaluation aims to quantify animal and human health outcomes and to assess the impact
of the program. The animal health data were collected over three years via a companion
animal census, including initial collection (2017), pre- (2018) and post- (2019) program
implementation. The census included information on dog and cat demographics and common
health conditions as well as treatments delivered to animals during veterinary visits. Changes
in animal health outcomes were assessed using prevalence ratios (PR) to compare the
outcomes from 2018 to 2019, following implementation of the program, to assess if animal
health improved over this time. Human health outcome data consisted of quarterly aggregated
data on the number of presentations to the Wadeye health clinic for dog bites from 2016 to

2019. Trends in dog bite data were assessed using crude rates and time series analysis.

Results: Results show improvements in animal health outcomes from 2018 to 2019, with a
decrease in overall population size, an aging dog population, and a decrease in the number of
animals per household. Body condition score of dogs, hair score of dogs, and desexing status
of cats and dogs has significantly improved over the period of the program. During the
program, three veterinary visits were conducted by an AMRRIC veterinary team. 259 animals
received treatment — 183 of which were surgically desexed. Additionally, there was a non-
significant decreasing trend in the number of presentations to the health clinic for dog bites

after implementation of the program.

Conclusion: Results show that animal health outcomes have significantly improved in Wadeye
since program implementation. Improvements were particularly notable for body condition
and hair score of dogs, and desexing status of dogs and cats. The data are also consistent with
a decreasing trend of dog bites in the community, although the result was not significant. This
study shows the importance and potential impact of community driven animal health and
management programs in remote Aboriginal communities. This program design could be

considered for other communities with similar animal health care barriers.
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2.4 Prologue

The One Health concept is coherent with the principles of epidemiology because risk
factors for many diseases occur at the interface between humans, animals, and the

environment (1, pg 31).

Figure 1: The One Health triad (1)

One Health refers to the collaborative effort and cross-disciplinary approach — working locally,
nationally and globally — to improve health for people, animals and the environment (2) (see
Figure 1). One Health in remote community settings would look at the interface between
human, animal and environmental health rather than looking at human, animal and

environmental health as separate entities.

2.4.1 My role

My role in this study was as study leader. The study began following discussions with AMRRIC
regarding the need for an evaluation of an animal health and management program that was
due to start in Wadeye in June 2018. AMRRIC is a not-for-profit organisation that works with
rural and remote Aboriginal and Torres Strait Islander communities to deliver animal health
and management programs in communities that face barriers in accessing adequate animal
health care (3). With my position as a Veterinarian undertaking the Masters of Philosophy in
Applied Epidemiology (MAE), embedded within the Aboriginal and Torres Strait Islander Health

Program, | was well placed and had the appropriate support to undertake this study.

Initially, | travelled to Wadeye with an AMRRIC veterinary team and an NT Environmental
Health representative in June 2018. The goal of this trip was to engage with the Rangers who
work on the animal program to assist with the census data collection and to provide assistance
with the veterinary visit. | travelled back to Wadeye in June 2019 with AMRRIC and an NT

Environmental Health representative to undertake the 2019 census data collection with the
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Rangers (see Figure 2). The census is undertaken annually through visiting each house in the
community and asking the occupants about the cats and dogs living there and their health
condition. Parasite treatment is also administered to the dog population while undertaking the
census. Working with the Rangers and AMRRIC on the animal program was a great opportunity
to understand the local animal concerns and access barriers experienced in Wadeye, and to

engage with pet owners in the community.

Figure 2: Animal census and visiting veterinary team in Wadeye in June 2018 and 2019

| engaged with AMRRIC and TDC multiple times throughout the study, including meetings and
communications to update them on the progress of the study and seek their input and
direction. | assisted AMRRIC and TDC with producing summary reports using preliminary
results to contribute to their annual reporting and program planning meetings (see Appendix
A). | also submitted the project for ethical review through the Human Research Ethics
Committee of the NT Department of Health and Menzies School of Health Research, and the
ANU Human Research Ethics Committee. Through the data analysis component of this study, |
developed a data dictionary which will be provided back to AMRRIC, along with the clean

dataset, for future use.

| presented about this study at multiple conferences during the MAE, including at the
Melbourne Poche Centres Festival of Indigenous Health Research in Melbourne in November
2018 and the One Health Aotearoa Symposium in Wellington NZ in December 2018 (see
Appendix B). | co-presented with Dr Bonny Cumming from AMRRIC at the Lowitja International
Indigenous Health conference in June 2019 and at the National Aboriginal and Torres Strait
Islander Environmental Health conference in Perth in September 2019, along with a team from
TDC. In February 2019, | co-presented about the importance of community engagement, using
this evaluation as an example, to the Australian Government Department of Prime Minister
and Cabinet with my colleague and MAE graduate Bobby Maher. Bobby and | also co-
presented at the Lowitja International Indigenous Health Conference in 2019. In July 2019, |

presented the preliminary outcomes of this project at the Research School of Population
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Health’s National Aborigines and Islanders Day Observance Committee (NAIDOC) Symposium
at the ANU (see Appendix C). | also had a poster accepted for the International Companion
Animal Management (ICAM) Coalition conference in September 2019; however, | was unable

to attend (see Appendix D).

This study has helped me form ongoing partnerships in the One Health space and | hope to
maintain these after | have completed the MAE. | plan to build on this work by undertaking a
PhD in the area of One Health in Aboriginal communities. | believe the ability to produce
evidence in this important area would allow Aboriginal Australia to be ahead of the curve in
terms of One Health. | am committed to promoting the idea of health promotion and
preventative strategies, rather than a reactive approach that prioritises treatment, in
communities in order to improve the health and wellbeing of animals as well as people and the

environment.

2.4.2 Lessons learnt and reflections

This study provided me with experience in delivering veterinary programs in a remote setting.
In particular, it built my knowledge around the Ranger groups in the North of Australia and the
work they do and increased my awareness of the work of AMRRIC in facilitating and assisting
in the delivery of animal health and management programes. It also allowed me to build on my
knowledge of common zoonotic diseases that can be found in companion animals in Australia

(see Appendix E).

This study was a great example of the positive difference a community-driven program, based
on community priorities, can have. | experienced how engagement with, and training of,
community members to assist in the work can improve program delivery and increase the
quality of data collection, including reducing the amount of missing data. Also, | found that
reinforcing the reasons behind the program and the use of the data collection tool assisted in
improving the quality of the data in the 2019 census. The Rangers’ leading role in this program,
particularly in collecting the data, was vital to the program’s success and to building trust, and
engaging with, the community. For most of the community English is not their first language;

therefore, the Rangers helped with communicating what we were doing and why.

This study has taught me the basic principles of what can be useful when initiating community-
based initiatives. The ability to build in a monitoring and evaluation component to the program
from the beginning would be helpful to ensure progress is analysed and evidence of the

programs achievements can be documented. Additionally, the involvement of the community
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in designing and implementing programs ensures that the program activities are respectful to
the community and culturally appropriate. The involvement of the community, in this case the
TDC Rangers, also helps communicate the importance of the program and is more likely to see
the program continue by increasing the knowledge and skills of community members in
regards to animal health and management. Consulting community members before design and
implementation of the program allows the priorities of the community to be integrated into
the study and evaluation design. Finally, it is important to ensure that the data collection
methods are useable by the community, whether through having a translated version for those
who do not speak English as a first language, or alternatively work with community members

to translate and ensure understanding of the program.

As things do not always go to plan, the flexibility and adaptability of the evaluation framework
and research design was helpful in this study. The ability to adapt your plans if needed allows
you to still complete the study with a positive outcome. | found the logic models to be useful in
communicating information about the program and evaluation. These tools assisted in getting
the message across to different audiences including my research partners. The logic models
were a great tool for presenting at conferences. | built on my presentation and communication
skills through this study as | presented this work at multiple domestic and international
conferences and meetings. These presentations were to different audiences, and | tailored my

presentations accordingly.

Epidemiological studies can be a useful resource when carrying out an evaluation. In this study,
the ability to analyse up to four years of population level data from both animals and humans
allowed us to understand the health profile of the community pre- and post- program
implementation. The design of the program to include an annual census of the animal
population was a strength of this program as it involved collecting data before the program
was developed, at the start of the program, and 12 months later. This project gave me ample
opportunity to learn how to use Stata and involved merging multiple datasets and cleaning

data.

The value of One Health in addressing animal health barriers was a useful approach in this
study. There are gaps in terms of research and expertise in this space, particularly in Australia.
We have the potential to learn from international experts who have looked at One Health
approaches to animal health care; however, when adapting to an Aboriginal context, it is
important to undertake this work appropriately by ensuring the involvement of community

members and maintaining Aboriginal leadership.
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The ICAM coalition develops resources and guidelines to support development and use of
humane and effective companion animal population management worldwide, particularly in
communities with limited or no access to animal health care. There are multiple guideline
documents developed by the ICAM coalition that can help with developing and evaluating a
companion animal management program. In May 2019, | met with Veterinarians from the
ICAM coalition and the International Fund for Animal Welfare in London to discuss their
policies and guidelines, current projects, and the need for more evaluations to be undertaken
and published on companion animal programs, particularly in communities with limited access
to animal health care. While ICAM has many useful resources for use worldwide, the
adaptation of their evaluation indicators to remote Aboriginal communities has not yet been

investigated. This study may fill some of these gaps.

2.4.3 Public health importance

One in five Aboriginal and Torres Strait Islander people live in remote or very remote areas (4).
Generally, people living in remote areas of Australia are more likely to experience poorer
access to health services and poorer health outcomes compared to those living in cities (4).

This encompasses access to animal health care, including animal medicines and Veterinarians
(5).

Companion animals, such as cats and dogs, are common pets in Australian families and can
hold a special place in the family, including in Aboriginal and Torres Strait Islander families
where the animal may also be of cultural significance. There are potential health benefits of
owning pets, as animals can provide psychological benefits to people and can improve health
outcomes (6). The Longitudinal Study of Indigenous Children (7) asked children to draw their
families and many children drew a dog and/or cat as part of their family (see Figure 3). This is a
great example of the importance of dogs and cats to Aboriginal and Torres Strait Islander

children and their families.
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Figure 3: Examples of drawings from LSIC participants when asked to draw their family

Unfortunately, in communities where there are barriers to accessing animal health care for
pets, the animals may have suboptimal health. In turn, poor animal health can impact on
families. These impacts can include the negative social and emotional impacts of having a sick
or injured pet and the potential of acquiring zoonotic diseases. A large proportion of common
zoonotic diseases in companion animal populations are easily preventable through access to

animal medicines, regular treatment and increased awareness (8).

Evaluating a One Health approach has the potential to gather credible evidence and show the
importance of supporting long term and effective animal health and management programs in
remote Aboriginal communities. A One health approach is a holistic approach to health and

connects to Aboriginal and Torres Strait Islander ways of knowing, doing and being.

This chapter looks at the evaluation of a One Health approach to animal health care in the
remote Aboriginal community of Wadeye in the NT and assesses the impact of a community

driven program on animal health.
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2.5 Introduction

2.5.1 Animal health in remote Aboriginal communities

Many remote communities have limited access to animal health care. Due to this barrier, the
poor health of dogs and cats can be a threat to human health, particularly where animals and
humans live closely together. Large populations of companion animals can lead to increased

spread of disease between animals and to humans, reduced capacity to prevent disease, and

increased risk of physical injury to both animals and humans (5).

The World Health Organization estimates that around 61% of all human pathogens are
zoonotic (can be transmitted from animals to people) and 75% of emerging diseases affecting
people in the last decade have originated from animals (9). The common forms of human
disease seen in remote communities that may be related to companion animals includes skin
disease, gastrointestinal disease, injury, and antimicrobial resistant bacterial infection. Dog
bites are common in remote communities due to overcrowding of animals and unmanaged
dog populations (5). Dog bites can cause physical injury, with secondary infection common,
and have a psychological impact on those involved (5). Dogs can be carriers of zoonotic
antimicrobial resistant bacteria which is a significant public health concern (10). Additionally,
without access to preventative medicines, the burden of preventable diseases in the animal
population can be high. A study of community members in rural and remote Aboriginal
communities with limited access to animal health care recognised that external parasites (such
as mites), gastrointestinal diseases (such as salmonella) and blood borne diseases (such as
heartworm) are problems encountered in the dog population (11). Most of these diseases and
injuries are preventable and animal health and management programs can have a beneficial
role through increasing the administration of preventative medicines and preventing injuries

by managing animal populations.

Animals have the potential to harbour and spread exotic diseases (diseases not yet present in
Australia). It is hypothesised that the North of Australia is particularly prone to the
introduction of exotic disease due to the vast coastline, remoteness of communities, and the
movement of animals and people from neighbouring countries where diseases not yet present
in Australia are endemic (12). The implementation and longevity of effective animal health
programs, as well as ongoing surveillance of animal health, in the North of Australia is vital.
Effective surveillance requires people to be trained in the range of conditions to look for when

monitoring animal health.

When thinking about animal health and management in remote Aboriginal communities it is

important to consider the cultural significance of animals and the integral roles they play in
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this setting. Dogs and cats can be helpful for hunting, providing protection, companionship and
warmth. They can also be of cultural significance through traditional cultural values and
beliefs. In some communities dogs can be seen as the spiritual protector of the family and the
land and integrated into the kinship system (13, 14). Given the significance of animals,
particularly dogs, to communities it is important to address animal health and management

concerns respectfully and appropriately.

The control of animals in remote communities can be hard to manage for many reasons
including limited resources and funding, limited access to veterinary services and animal
medicines, and climatic impacts affecting accessibility to the community particularly in the wet
season. The low socio-economic position of some families may also limit their ability to
purchase animal medicines and products, where these are available (14). One approach to
animal management that has been used in Indigenous communities in the past is the practice
of culling. However, two studies have suggested that this is not an effective method for
maintaining a healthy and stable animal population. A study in First Nations communities in
Canada revealed that the control of dog populations and diseases by culling dogs is largely
unsuccessful. The authors conclude that community specific strategies involving community
participation, support and engagement should be implemented for a dog health and
management program to be effective (15). The study also discussed the importance of
culturally appropriate dog health programs that are sensitive to local beliefs regarding the
roles and importance of dogs within communities (15). Additionally, a study undertaken in
Australian Aboriginal communities found that the practice of shooting free roaming dogs was
largely unsuccessful at controlling the dog population, as population numbers can recover
quickly. The authors recommended that population control efforts need to be continuous and

sustainable to have a long term affect (14).

While we have limited published evidence within Australia, findings from studies
internationally indicate that a One Health approach might be suitable. One Health is a cross-
disciplinary approach that considers the relationships between human, animal and
environmental health (2). A One Health approach would consider the interface between
human, animal and environmental health in the community rather than addressing human,
animal and environmental health independently. The World Organisation for Animal Health
suggests that controlling zoonotic pathogens in animals is an effective way of protecting
people (16). A One Health approach to animal health and management aligns with Aboriginal
cultural and community contexts. Therefore, using and evaluating a One Health approach

could be beneficial in remote Aboriginal communities.
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A scoping review undertaken in 2017 found that there were 26 studies worldwide that have
evaluated the impacts of dog management programs, some of which included a desexing
program (17). Most of these studies were based in Africa, Asia, and North and South America,
with the two studies that were based in Australia and New Zealand undertaken in relation to

dogs and agricultural animals that were screened in abattoirs.

To our knowledge, this is one of the first studies to evaluate a community driven animal health
and management program in a remote Aboriginal community in Australia. This study aims to
evaluate an animal health and management program and explore the potential value of

applying a One Health approach to animal health care in remote Aboriginal communities.

2.5.2 Context

This study was based in the community of Wadeye (also known as Port Keats) within the West
Daly Region, in the NT (see Figure 4). Wadeye is one of the largest remote Aboriginal
communities in Australia. This community is only accessible by road through the dry season

(May to October), and is accessible by air all year round.
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Figure 4: Wadeye NT map (18)
The 2016 Australian Bureau of Statistics (ABS) census approximated the following:
e The human population of Wadeye is 2280 and 77% of the population are Aboriginal;
e The human population is comprised of 49% males and 51% females;
e  64% of people speak Murrinh Patha and for 253 households it is the primary language;
e 45% of the population is unemployed;
e The median weekly household income is $906 and the median weekly per person

income is $238;
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e There are 321 occupied dwellings, with an average of 2.7 bedrooms (range: 1 to 24);

and,

e In Aboriginal and/or Torres Strait Islander households, the average number of people
per household was 6.1, or 2.3 per bedroom. In the NT there is 4 people on average per
house, or 1.5 per bedroom, and Australia wide there is 3.2 people on average per

house, or 1 per bedroom (19).

2.5.3 The Wadeye animal health and management program

There is very limited access to animal health care and animal medicines in Wadeye and the
closest Veterinarian is approximately six hours’ drive away in the Darwin region. According to
community members, previous animal health and management programs in Wadeye were
delivered with limited community engagement and involvement, which may have led to some

distrust of animal health programs and Veterinarians.

Due to the barriers in accessing animal health care, Wadeye was experiencing some public
health concerns, including uncontrolled breeding of animals, cheeky dogs (nuisance or
aggressive dogs (5)), sick and injured animals, and an increasing population of cats. Community

members were often requesting support from the TDC Rangers to deal with these concerns.

Due to the community’s concerns, the TDC Rangers, along with AMRRIC, co-developed and
implemented a community driven animal health and management program, with support from
the West Daly Regional Council. The program began in June 2018 and is ongoing. A key focus
of this program was to build and maintain relationships and trust of Veterinarians in the

community to enable improved uptake of veterinary services on offer.

A community-level census of the companion animal population was undertaken in 2017 to
understand the state of animal health and size of the animal population. This assisted in
developing a tailored program to meet community and animal needs. The animal program was
funded through a Territory Grant for Local Government Authorities with in-kind contributions

from TDC, AMRRIC and the West Daly Regional Council.

This program involves the TDC Rangers who, with training, are now implementing animal
health activities, and assisting the visiting veterinary services. The program consists of four

main components.
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1. AMRRIC visiting veterinary service:

e The visiting veterinary team (an AMRRIC coordinated veterinary service
including contracted and volunteer Veterinarians and Veterinary Nurses)
delivers week-long visits to Wadeye to deliver desexing programs, administer
preventative medicines, and undertake other treatments and surgeries as

needed.
2. Local assistance from the TDC Rangers:

e The Rangers work with the visiting veterinary team to engage with the
community and encourage owners to participate in the program, as well as

transport animals from houses to the clinic.
3. Annual companion animal census:

e Aninitial census was undertaken in June 2017. As part of the program, the
census was repeated in June 2018, and in June 2019. The Rangers conduct the
census by going door-to-door, visiting all houses in the community, to ask
about the cats and dogs that live there and collect information on the animals’

health.
4. Regular preventative medicine administration to the dog population:

e Inorderto treat and prevent internal and external parasites, such as worms,
mites and ticks, the Rangers prepare and administer Ivermectin® to the dog
population in Wadeye every three months, between veterinary visits. Nexgard

is also administered to dogs with an observed severe burden of parasites.
The main goals of the program were for the companion animal population in Wadeye to:
e Be of a more manageable number;
e Be healthier including improved body condition and hair score;
e Reduce the risk of animal to human disease transmission;
o Be less likely to roam outside of their house and yard;
e Be less likely to bite people and other animals;

e (Cause less nuisance;

4 Ilvermectin and Nexgard are oral antiparasitic medicines used to prevent and treat parasites in dogs. Ivermectin
targets internal and external parasites and Nexgard targets external parasites.
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e Have fewer unwanted puppies and kittens; and,

e Have welfare concerns addressed promptly by qualified professional and local

assistants.

The benefits of this program for the community include an improved feeling of community
safety, a reduced burden of stress on residents concerned about the health and welfare of
animals, and improved health and wellbeing for both animals and the community. Long term,
it is hoped that this program remains consistent and is sustained in Wadeye. This would
involve ongoing training and employment for local people to work on the animal program to

address animal health needs in the community.

2.6 Methods

2.6.1 Ethics

Ethics approval was provided by the Human Research Ethics Committee of the NT Department
of Health and Menzies School of Health Research (2018-3176), and the ANU (2018/588). The
AMRRIC Board also granted approval to undertake this study.

2.6.2 Study design

This was a quantitative epidemiological study, undertaken in partnership with TDC and
AMRRIC. The study analysed three years of companion animal census data to evaluate the
Wadeye animal health and management program. We analysed the data to look at animal
health pre-program implementation (2017) and over the period of the program (2018 to
2019). We also analysed dog bite data over four years to look at presentations of dog bite
patients to the health clinic, pre-program implementation (2016 to 2018) and over the period
of the program (2018 to 2019). Lastly, veterinary visit data were analysed to assess the extent

and type of veterinary treatments delivered during the program period (2018 to 2019).
The research had two key aims:

1. To co-develop an adapted evaluation framework with research partners to apply to

the animal health and management program in Wadeye; and,

2. To evaluate the program by assessing the change in animal and human health
outcomes during the program (June 2018 to June 2019) compared to pre-

implementation, and quantify the extent and type of veterinary treatments delivered.
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The study hypotheses were:

e Animal health outcomes will improve over the duration of the program, i.e. one year

after program implementation, compared to pre-implementation. Specifically:
o body condition scores in dogs;
o hair scores in dogs; and,
o desexing prevalence in dogs and cats.

e The incidence of dog bites will decrease over the duration of the program.

2.6.3 Evaluation

An evaluation investigates the impacts produced by (that can be attributed to) a program (20).
The ICAM coalition has developed guidelines that state the importance of monitoring and
evaluating dog management programs to quantify how activities in the program affect dogs

and people, and provide evidence on what is and is not working (21).
Evaluation is important because it allows us to:

e Monitor progress towards a program'’s goals;

e Justify the need for further funding and support;

e Determine whether the program is producing desired outcomes;

e Find opportunities for quality improvement;

e Ensure that effective programs are maintained; and,

e Produce results that can be used to make a difference (22).

The evaluation followed the below framework set out by the Centres for Disease Control and
Prevention, with a particular focus on cultural competence at all stages (see Figure 5) (23).
Cultural competence was integrated through all stages of the evaluation. This included
appropriate engagement with the community and local organisations through working closely
with TDC. The study design and evaluation framework was discussed with contacts at TDC
before undertaking research or travelling to Wadeye so that we were aware of local protocols
and delivered the research respectfully and appropriately. This also allowed us to understand
the priorities of the community when undertaking this research to incorporate these into the
study where possible. Additionally, the importance of animals within the Aboriginal culture

was at the forefront of this study, to ensure that the evaluation considered this throughout,
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particularly when justifying conclusions and recommendations. The value of the community

driven aspect of this program was highlighted whenever communicating about this project to

support the continued empowerment of the community to lead this program.
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Figure 5: The Centres for Disease Control and Prevention framework for program evaluation (22)

This program followed the broad theory of change that the program will contribute towards a

healthier animal population, which will potentially lead to a healthier human population and

improved wellbeing for the community.

A logic model for the program was developed through consultation with research partners to

show the pathways from the program activities to the intended outcomes and impacts. The

detailed program logic model below (see Figure 6) shows the direct proposed outcomes of

each activity. A compact logic model (see Figure 7) was also designed to display the program in

a clear and engaging manner. These different forms of the logic model diagram were

developed to assist in communicating to different audiences. For example, the first detailed

logic model may be more useful for organisations, whereas the second logic model might be

more useful for community members and pet owners.
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5 | acknowledge the support of Dr Erin Walsh, RSPH, in providing the artwork for this logic model.
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The companion animal census, veterinary visit data and dog bite data were used to assess
short- and medium-term outcomes of the program. The evaluation was not intended to assess
the long-term impacts of the program, as this was beyond the scope of the MAE timeframe.
Based on the ICAM Coalitions’ suggested indicators for assessing change in companion animal
populations, the following evaluation indicators and questions were developed in relation to

the research questions (21) (see Table 2).

Table 2: Research questions, evaluation outcomes, indicators and evaluation questions

Research Questions

Intended outcome

of the program

Indicator measure of
the intended

outcome

Specific evaluation

qguestion

What is the state of
animal health in
Wadeye pre-program
implementation
(2017)?

How does the state
of animal health
change over the
period of the
program (2018 to
2019)?

Improve animal
health (dogs and

cats)

Body Condition score
of dogs

Hair score of dogs

To what extent were
there changes to
animal health
outcomes including
dog body condition

and hair score?

Reduce or stabilise
the animal

population

Total population size
Animals per 100
people

Age group structure
Breeding females
Animals per

household

To what extent were
there changes in the
companion animal
population size and
age distribution?

To what extent were
there changes to
desexing status in
the dog and cat

population?

How many veterinary
treatments are
delivered over the
program (2018 to
2019)?

Improve animal

health care

Preventative and
curative veterinary
care

Owner engagement

To what extent were
veterinary care and
animal medicines
delivered?

To what extent were
households engaged

in the program?
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What is the rate of
dog bite
presentations to the
health clinic pre-
program
implementation
(2016 to 2018)?

How does the rate of
dog bite
presentations change
over the program

(2018 to 2019)?

Reduce risks to

public health

Total number and
rate of presentations
to the clinic for dog

bites

To what extent were
there changes to the
rate of presentations
to the health clinic

for a dog bite?

Sustainability of the program was also considered. This included assessing whether the

outcomes are likely to be sustainable, if the program is likely to continue, and what program

modifications could enhance program sustainability. Recommendations to support program

sustainability are provided.

2.6.4 Data sources

The evaluation included analysis of three key data sources supplied by AMRRIC and TDC. The

timeline of the collection of data sources was from July 2016 — June 2019 (see Figure 8).

Dog bites
l l l l 1 Intervention l, l l
June June Vet visits June
2017 2018 2019
Census Census Census

Figure 8: Timeline of data collection

31




The details of the data sources can be seen in Table 3.

Table 3: Datasets accessed and outcomes of interest

Dataset

Source

Outcomes

Companion
animal census

data

A companion animal census was undertaken in
June 2017, 2018 and 2019. These data were
collected by the Rangers from local
community households in Wadeye using the
AMRRIC app, with assistance from AMRRIC
and myself (see Figure 9). Each household was
asked about the number of dogs and cats that

reside there, and their current health status.

Outcomes included
population size, age
groups, number of
animals per household,
body condition score
of dogs, hair score of
dogs, and desexing
status of dogs and

cats.

Veterinary visit

data

Veterinary visit data were collected during
veterinary visits on the number of animals and
type of treatments delivered using the
AMRRIC app (see Figure 9). Three veterinary
visits were delivered between June 2018 -
June 2019 (occurring in June 2018, October
2018 and May 2019).

Outcomes included
number of animals
involved in veterinary
program and

treatments delivered.

Dog bite data

Dog bite data were collected at the health
clinic in Wadeye for any patient that
presented with a dog bite, and supplied to
TDC quarterly. Aggregated quarterly data was
then provided by TDC for July 2016 — June
2019.

Outcome included
presentations to the
health clinic for a dog

bite.
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Figure 9: AMRRIC app - data collection tool

2.6.5 Variables

Census data were supplied line listed by animal and identified by household (lot number), for
each census year. The lot number was used as the unique identifier for each household. The
main outcome variables included desexing status which was coded as ‘can breed’, ‘desexed’
and ‘don’t know’. Body condition score was coded as ‘underweight’, ‘normal weight’ and
‘overweight’. Hair score was coded as ‘good hair’, ‘some hair loss’, and ‘lots of hair loss’.
Exposure variables included year which was coded as 2017’, ‘2018’ and 2019’. Species was
coded as ‘cat’ and ‘dog’. Variables were created to group number of animals per household,
with categories including ‘1-5’, ‘6-10’, “11-15’ and ‘16-24’. Age group was coded as ‘kitten’,
‘adult cat’, ‘puppy’, ‘young dog’, ‘adult dog’ and ‘old dog’. Sex was coded as ‘male’, ‘female’

and ‘don’t know’.

Dog bite data were supplied as the quarterly aggregated number of presentations to the
Wadeye health clinic for dog bites per year. The data were provided overall and by sex.
Veterinary visit data were supplied as the aggregated number of animals that received each
type of treatment at each veterinary visit. We also examined free text responses to treatments

delivered.

Outcome variables were categorised into binary variables for regression analysis. For all
outcomes, responses of ‘don’t know’ were coded as ‘missing’ and not included in the analysis.
Body condition score was coded as ‘normal weight/overweight’ versus ‘underweight’. Hair

score was coded as ‘good hair’ versus ‘any hair loss’ (some and lots of hair loss combined).
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Desexing status was coded as ‘desexed’ versus ‘not desexed’. Year was coded to ‘2018’ and
2019’ with 2017 coded as missing, with the exception of hair score which analyses ‘2017’ and

2019’, with 2018 coded as missing.

2.6.6 Statistical analysis

Statistical analysis was undertaken using Stata 15 and Excel.

Descriptive tables showing counts and percentages were used to summarise animal census
data by year for each outcome variable. Stacked bar charts were created to visualise the
distribution of each outcome by year. Number of animals per 100 people in Wadeye was
calculated using ABS 2016 census population data. Average number of animals per household
was calculated using the number of animals divided by the number of households involved in

the census each year.

The aim of the regression analyses were to quantify differences between the pre-program
implementation and post-program implementation. We were therefore interested in
comparing data from 2019 (post program implementation) to data from 2018 (pre-program
implementation) using PR. PR were used to compare the burden of disease in the animal
population annually focusing on body condition, hair score and desexing status. Prevalence
was used as the data was collected at a particular point in time to assess the current state of
health in the animal population, and therefore incidence was not appropriate. Prevalence
ratios are appropriate in this study as the health outcomes that were analysed (body
condition, desexing status and hair score) were common. Therefore, odds ratios were not
suitable. Additionally, the census used was a snapshot in time and we did not have access to
longitudinal data for individual animals to be able to determine incidence (new cases). In the
case of hair score, data from 2017 was used as the pre-intervention time point (instead of

2018) due to a high level of missing data on the outcome in 2018.

All regression models were adjusted for age group and sex of the animals because these
potentially confounding variables might relate to both the exposure (time) and the outcome
(health conditions). For example, age is directly a function of time, and the age category of
the animals may have changed from 2018 to 2019. The age of the animals may also relate to
the health outcomes as older animals are more likely to have more health conditions.
Therefore, not adjusting for age might lead to biased associations in the results. Significance

was tested using 95% confidence intervals (Cl) and p values (p=<0.05).

34



Veterinary visit data were presented in descriptive summary tables broken down by the three
veterinary visits and combined overall for a total over 12 months (June 2018 — June 2019).
Dog bites were presented as quarterly dog bites per 1000 population, by sex and overall. ABS
2016 census population data for Wadeye was used as the denominator to calculate crude
rates. Rates were presented in a table and line graph. A time series analysis was performed on
total dog bites looking at July 2016 — June 2018 (pre-program implementation) compared to
July 2018 — June 2019 (the program period). The best approach for this would have been an
interrupted time series but we were not able to separate the data from the April —June 2018
data period, which includes both pre- and post- program implementation. In addition, we
were limited by the number of time points available. As an alternative, we conducted a time
series analysis using pre-program implementation (July 2016 to June 2018) and post-program

implementation (July 2018 to June 2019).

2.7 Results

2.7.1 Companion animal census

The total number of households participating in the companion animal census was 201
households in 2017 (63% of all households based on 2016 ABS census), 168 households in
2018 (52% of all households), and 172 households in 2019 (54% of all households)

respectively. The below results are based on these data.

Total companion animals

The dog and cat population in Wadeye was 732 in 2017, 653 in 2018, and 633 in 2019. Across
the years, dogs constituted the majority of all animals (81-84%), with cats constituting the
remaining 16-19%. From 2017 to 2019 there was a decrease in the number of dogs (598-532)
and cats (134-101) owned as pets. Animals per 100 people was 32.1 animals per 100 people in
2017 and 27.8 animals per 100 people in 2019. The average number of animals per household
remained relatively stable, with 3.6 in 2017, 3.9 in 2018 and 3.7 in 2019 (see Table 4).
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Table 4: Total companion animals by year

Companion animal population in Wadeye by year

2017 2018 2019
Species: % (n)
Cat 18 (134) 19 (123) 16 (101)
Dog 82 (598) 81 (530) 84 (532)
Total 100 (732) 100 (653) 100 (633)
Animals per 100 people
Cats per 100 people 5.9 5.4 4.4
Dogs per 100 people 26.2 233 233
Total animals per 32.1 28.6 27.8
100 people
Average animals per household
Animals per 3.6 3.9 3.7
household

Dogs and cats desexing status

Dogs desexing prevalence per Cats desexing prevalence per
year year
100% - 100%
80% . 80%
60% 60%
40% 40%
20% 20%
0% - 0% .
2017 2018 2019 2017 2018 2019
B Desexed M Not desexed M Missing B Desexed M Notdesexed M Missing

Figure 10: Dog and cat desexing prevalence per year

Across the years, less than half of the dog population was desexed. The percentage of desexed
dogs was 28.6% in 2017, 18.5% in 2018 and 37.0% in 2019. In 2017, 14.9% of cats were
desexed, in 2018 22.0%, and in 2019 30.7%. There was a higher proportion of males desexed,
with 41.8% of males and 36.4% of females desexed in 2019. Desexing was most common in old
dogs (56.3%) followed by adult dogs (41.9%) and adult cats (41.1%) in 2019 (see Table 5 and
Figure 10).
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Table 5: Desexing status of dogs and cats by year, sex and age

Desexed status: % (n)

Desexed Not desexed Missing

2017 | 2018 | 2019 | 2017 | 2018 2019 2017 2018 2019

Species

Cat 14.9 22.0 30.7 75.4 52.0 39.6 9.7 (13) | 26.0 29.7
(20) | (27) (31) (101) | (64) (40) (32) (30)

Dog 28.6 18.5 37.0 57.4 54.9 46.1 14.1 26.6 16.9
(171) | (98) (197) | (343) | (291) | (245) (84) (141) (90)

Total 26.1 19.1 36.0 60.7 54.4 45.0 13.3 26.5 19.0
(191) | (125) | (228) | (444) | (355) | (285) (97) (173) (120)

Sex (dogs and cats combined)

Male |35.6 |19.8 |41.8 |57.5 |756 |483 6.9(23) | 4.7(4) |9.9(32)
(119) | (17) (135) | (192) | (65) (156)

Female | 23.5 | 16.7 | 36.4 66.2 81.9 |46.4 10.3 1.4 (1) 17.2
(66) | (12) (76) (186) | (59) (97) (29) (36)

Don’t 4.9 0.0 19.0 73.8 9.1(1) | 36.7 21.3 90.9 44.3

know (3) (0) (15) (45) (29) (13) (10) (35)

Missing | 5.4 19.8 | 9.1(2) | 37.5 47.5 13.6(3) | 57.1 32.6 77.3
(3) (96) (21) (230) (32) (158) (17)

Age group (dogs)

Puppy | 0.0 0.0 2.9(1) | 80.5 46.4 914 19.5 53.6 5.7 (2)
(0) (0) (66) | (32) |(32) (16) (37)

Young | 6.9 13.5 | 20.9 85.3 75.7 70.2 7.8(8) | 10.8(4) | 9.0(6)
(7) (5) (14) | (87) | (28) | (47)

Adult 40.1 | 22.7 |41.9 48.3 57.8 41.6 11.7 19.5 16.5
(151) | (85) (152) | (182) | (216) | (151) (44) (73) (60)

old 50.0 |45.5 |56.3 44.4 45,5 29.2 56(1) |9.1(1) 14.6 (7)
(9) (5) (27) | (8) (5) (14)

Missing | 21.1 | 7.7 15.8 0.0(0) | 25.6 5.3(1) |79.0 66.7 79.0
(4) (3) (3) (10) (15) (26) (15)

Age group (cats)

Kitten | 0.0 0.0 4.0(1) | 96.4 52.4 88.0 3.6(1) |47.6 8.0(2)
(0) (0) (27) | (11) | (22) (10)

Adult 21.8 |28.7 |411 71.3 56.4 23.3 6.9(6) | 14.9 35.6
(19) | (27) (30) (62) (53) (17) (14) (26)

Missing | 5.6 0.0 0.0 (0) | 66.7 0.0(0) | 50.0(1) | 27.8(5) | 100 (8) | 50.0(1)
(1) (0) (12)
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There was a 77% increase in the prevalence of desexed dogs from 2018 to 2019 (PR 1.77,

95%Cl 1.45-2.16). After adjusting for age and sex, the result remained significant (PR 2.50,

95%Cl 1.70-3.70). There was also a 47% increase in the prevalence of desexed cats from 2018

to 2019; however, the unadjusted association was not significant (PR 1.47, 95%Cl 0.97-2.22).

After adjusting for age and sex, the association was significant, with a two-fold prevalence of

desexed cats in 2019 compared to 2018 (PR 2.25, 95% Cl 1.14-4.47) (see Table 6).

Table 6: PR and 95% Cl of desexing in 2019 (post- program implementation) compared to 2018 (pre-program

implementation), unadjusted, and adjusted for age group and sex

Desexing status of dogs and cats pre- and post- program implementation (desexed versus
not desexed)

PR 95% Cl P value PR 95% Cl P value

Dogs Unadjusted Adjusted for age group and sex

2018 1 2018 1

2019 1.77 1.45- <0.001 2019 2.50 1.70 - <0.001
2.16 3.70

Cats Unadjusted Adjusted for age group and sex

2018 1 2018 1

2019 1.47 0.97 - 0.066 2019 2.25 1.14 - 0.020
2.22 4.47
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Dogs’ body condition score

Dogs' body conditions score per year
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Figure 11: Dogs’ body condition score per year

The majority of dogs were of normal weight: 62.2% in 2017, 48.7% in 2018 and 76.7% in 2019.
Very few animals were overweight: 1.2% in 2017, 0.8% in 2018 and 3.8% in 2019. The
prevalence of underweight was 26.3% in 2017, 25.9% in 2018, and 13.9% in 2019. The
prevalence of underweight was similar for males and females in 2017 and 2018; in 2019, 18.0%

of females were underweight compared to 12.2% of males.

Normal weight was more common in older age groups, with 45.7% of puppies, 71.6% of young
dogs, 85.1% of adult dogs, and 66.7% of old dogs having normal body weight in 2019. Among
dogs that were not desexed, 28.9% were underweight in 2017, 33.3% in 2018 and 19.6% in
2019. In comparison, 22.8%, 10.2%, and 10.2% of desexed dogs were underweight across the

years (see Table 7 and Figure 11).
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Table 7: Dogs body condition score by year, sex, age and desexing status

Dogs body condition score: % (n)

Underweight Normal weight Overweight Missing
2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019 | 2017 | 2018 | 2019
Species
Dog 263 | 259 | 139 |62.2 |(48.7 |76.7 |12 |08 |38 |104 |247 |56
(157) | (137) | (74) | (372) | (258) | (408) | (7) (4) (20) | (62) | (131) | (30)
Sex
Male 26.8 | 40.0 | 12.2 |66.6 414 |824 |10 |29 |31 |57 |157 |24
(80) | (28) |(36) | (199) | (29) |(243)|(3) |(2) |(9) |(17) |(11) |(7)
Female | 28.4 |44.1 |18.0 | 685 |373 |754 |14 |00 |55 |18 |186 | 1.1
(63) | (26) |(33) | (152) | (22) | (138)|(3) |(0) |(10) | (4) |(11) |(2)
Don’t 225 | 273 | 147 | 375 | 0.0 647 |25 |00 |29 |375|727 |17.7
know | (9) |(3) [(5) |(15) |(0) |(22) |(1) |(0) | (1) |(15) |(8) |(6)
Missing | 13.5 | 20.5 (0.0 |16.2 |53.1 |250 |00 (05 |0.0 |703|259 |75.0
(5) | (80) |[(0) |(6) |(207)](5) |(O) |(2) |(0) |(26) |(101) | (15)
Age groups
Puppy |23.2 |17.4 (314|451 |275 |457 |00 |15 |0.0 |31.7|53.6 |229
(19) | (12) |(11) | (37) |(19) |(16) |(O) |(1) |(O) |(26) |(37) |(8)
Young |28.4 |29.7 |269 |657 |676 [716 |10 |00 |15 |49 |27 0.0
(29) | (11) | (18) | (67) |(25) |(48) |(1) |(0) |(1) |(5) |(1) |(O)
Adult 271 |26.2 |91 |67.6 532 |81 |16 |05 |41 |37 |[201 |1.7
(102) | (98) | (33) | (255) | (199) | (309) | (6) (2) (15) | (14) | (75) | (6)
old 333 | 364 | 250|556 |546 [66.7 |00 |9.1 |63 |11.1]0.0 2.1
6) | (4 [(12) |(20) [(6) [(32) |(O) |(1) |(3) |(2) [(0) (1)
Missing | 5.3 30.8 |0.0 | 158 |23.1 {158 (00 |0.0 |53 |79.0]|46.2 |79.0
(1) @2 [ |[B) | [B) | | (1) |(15) |(18) | (15)
Desexed
Yes 22.8 | 10.2 |10.2 |719 |653 |833 |29 |31 |56 (23 [214 |1.0
(39) | (10) |(20) | (123) | (64) | (164)|(5) |(3) |(11) | (4) |(21) |(2)
No 289 |[33.3 | 196|636 (505 |743 |03 |03 |25 |73 |158 |3.7
(99) | (97) | (48) | (218) | (147) | (182) | (1) | (1) |(6) |(25) | (46) |(9)
Missing | 22.6 | 213 6.7 |36.9 |33.3 {689 |12 (00 |33 [393|454 |21.1
(19) | (30) |(6) |(31) |(47) |(62) |(1) |(0) |(3) |(33) |(64) |(19)

The prevalence of good body condition in dogs was 30% higher in 2019 compared to 2018 (PR

1.30, 95%Cl 1.19-1.41). After adjusting for age group and sex, the result remained significant,

with a 77% higher prevalence of good body condition score in 2019 compared to 2018 (PR

1.77, 95%Cl 1.45-2.15) (see Table 8).
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Table 8: PR and 95% Cl of dogs’ body condition in 2019 (post- program implementation) compared to 2018 (pre-

program implementation), unadjusted, and adjusted for age group and sex

Dogs body condition pre- and post- program implementation (normal weight/overweight
versus underweight)
PR 95% CI P value PR 95% Cl P value
Unadjusted Adjusted for age group and sex
2018 1 2018 1
2019 1.30 1.19-1.41 <0.001 | 2019 1.77 1.45 - <0.001
2.15

Dogs’ hair score

Dog hair score per year

100%
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0%
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B Normal M Any hairloss B Missing

Figure 12: Dogs hair score per year

In 2017 and 2019, the majority of dogs had a good hair score (69.4%-80.3%), with few dogs
having any hair loss (13.5%-19.2%). The prevalence of hair loss for males was 19.4% in 2017
and 11.2% in 2019. In females the prevalence of hair loss was 21.2% in 2017 and 16.4% in
2019. In 2017, 8.5% of puppies, 10.8% of young dogs, 23.1% of adult dogs and 44.4% of old
dogs had hair loss. In 2019, 48.6% of puppies, 10.5% of young dogs, 10.2% of adult dogs and
20.8% of old dogs had hair loss. In 2019, 19.6% of dogs who were not desexed had hair loss,
compared to 7.1% of dogs who were desexed (see Table 9 and Figure 12). 2018 results should

be treated with caution due to 69.4% of data missing.
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Table 9: Dog hair score by year, sex, age and desexing status

Dogs hair score: % (n)

Normal Any hair loss (includes Missing
some and lots of hair loss)
2017 | 2018 2019 2017 2018 2019 2017 | 2018 | 2019
Species
Dog 69.4 29.1 80.3 19.2 1.5(8) | 13.5 114 (694 |6.2
(415) | (154) | (427) (115) (72) (68) (368) | (33)
Sex
Male 76.3 82.9 86.4 194 0.0(0) | 11.2 4.4 17.1 2.4
(228) | (58) (255) (58) (33) (13) (12) (7)
Female 74.8 76.3 80.3 21.2 34(2) | 16.4 4.1 20.3 |33
(166) | (45) (147) (47) (30) (9) (12) (6)
Don’t 40.0 18.2 67.7 20.0(8) [ 9.1(1) | 26.5(9) | 40.0 |72.7 |5.9
know (16) (2) (23) (16) (8) (2)
Missing | 13.5 12.6 10.0(2) | 5.4(2) | 1.3(5) |0.0(0) |811 |86.2 |90.0
(5) (49) (30) | (336) |(18)
Age groups
Puppy 56.1 23.2 40.0 8.5(7) |0.0(0) |48.6 354 |76.8 |11.4
(46) (16) | (14) (17) (29) | (53) | (4)
Young 83.3 43.2 86.6 10.8 5.4(2) | 10.5(7) | 5.9 514 |3.0
(85) (16) | (58) (11) (6) (19) | (2)
Adult 72.7 27.0 87.1 23.1 0.5(2) | 10.2 4.2 725 |28
(274) | (101) | (316) (87) (37) (16) (271) | (10)
old 44.4 45.5 75.0 44.4 (8) | 18.2 20.8 111 [ 364 |4.2
(8) (5) (36) (2) (10) (2) (4) (2)
Missing | 10.5 41.0 15.8(3) | 10.5(2) | 5.1(2) | 5.3(1) |79.0 |53.9 |79.0
(2) (16) (15) | (21) | (15)s
Desexed
Yes 73.1 | 245 |90.4 24.0 1.0(1) | 7.1(14) | 2.9 745 |25
(125) | (24) (178) (41) (5) (73) (5)
No 72.9 354 |763 19.0 1.4(4) | 19.6 8.2 63.2 |4.1
(250) | (203) | (187) (65) (48) (28) (184) | (10)
Missing | 47.6 19.2 68.9 10.7(9) | 2.1(3) | 111 41.7 | 78.7 | 20.0
(40) (27) (62) (10) (35) (111) | (18)

The prevalence of good hair score was 10% higher in 2019 compared to 2017 (PR 1.10, 95%Cl
1.03-1.16). After adjusting for age group and sex, the difference remained significant (PR 1.09,
95%Cl 1.03-1.16) (see Table 10).
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Table 10: PR and 95% ClI of dogs’ hair score in 2019 (post- program implementation) compared to 2017 (pre-

program implementation), unadjusted, and adjusted for age group and sex

Dogs hair score pre- and post- program implementation (good hair versus any hair loss)
PR 95% ClI P value PR 95% ClI P value
Unadjusted Adjusted for age group and sex
2017 1 2017 1
2019 1.10 1.03 - 0.002 2019 1.09 1.03-1.16 | 0.003
1.16
Animals per household
Animals per household per year
100% 5 5
6
80%
60%
40%
20%
0%
2017 2018 2019

15 m6-10 m11-15 16-24

Figure 13: Animal per household per year

Across the years, there was few households with large numbers of animals, with 0%-1% of
households having 16-24 animals and 0.5%-2% of households having 11-15 animals. The
majority of households had 1-5 animals (77%-82%) or 6-10 animals (15%-23%) per household
(see Table 11 and Figure 13).

Table 11: Animals per household by year

Animals per household per year: % (n)

2017 2018 2019
15 82 (185) 77 (130) 76 (131)
6-10 15 (33) 20 (34) 23 (40)
11-15 2 (4) 1(2) 0.5 (1)
16-24 1(3) 1(2) 0(0)
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Dogs and cats age groups

Cat age groups per year Dog age groups per year
100% 100% 9
80% 80%
60% 60%
40% 40%
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m Kitten m Adult cat B Puppy HYoungdog M Adultdog mOlddog

Figure 14: Cat and dog age groups per year

Across the years, the majority of the dogs and cats in Wadeye were adults, with 70.8% of the
dogs and 73.7% of the cats in 2019 adults. The percentage of puppies was 14% in 2017 and
2018, compared to 6.8% in 2019. The percentage of kittens fluctuated from 24.1% in 2017,
18.3% in 2018 and 25.3% in 2019. The percentage of old dogs was 3.1% in 2017, 2.2% in 2018
and 9.4% in 2019 (see Table 12 and Figure 14).

Table 12: Age group by year and species

Age groups per year by species: % (n)

2017 2018 2019
Age group dogs
Puppy 14.2 (82) 14.1 (69) 6.8 (35)
Young dog 17.6 (102) 7.5(37) 13.1(67)
Adult dog 65.1 (377) 76.2 (374) 70.8 (363)
Old dog 3.1(18) 2.2 (11) 9.4 (48)
Age group cats
Kitten 24.1(28) 18.3 (21) 25.3 (25)
Adult cat 75.0 (87) 81.7 (94) 73.7 (73)
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2.7.2 Veterinary visits

From June 2018 to June 2019, three veterinary visits occurred in Wadeye. During all the
veterinary visits, 259 animals received treatment, with 183 animals desexed (see Table 16). In
June 2018, a total of 100 animals were seen by the visiting veterinary team, with 81 animals
desexed (see Table 13). In October 2018, 42 animals were desexed (see Table 14) and in May
2019, 116 animals were seen, 60 of which were desexed (see Table 15). Over the program,

eight animals were treated for canine transmissible venereal tumours.

Table 13: June 2018 veterinary visit treatments

Treatment Cat Dog Total
Chemical Contraceptive 0 5 5
Desexed: Spay and castrations 27 54 81
Euthanased 5 0 5
Other: Lump removal 0 2 2
Other: Canine transmissible venereal

tumour removal 0 6 6
Other: Wound treatment 0 1 1
Total 32 68 100

Table 14: October 2018 veterinary visit treatments

Treatment Cat Dog Total
Desexed: Spay 4 26 30
Desexed: Castrations 3 9 12
Other: Lump removal 0 1 1
Total 7 36 43
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Table 15: May 2019 veterinary visit treatments

Treatment Cat Dog Total
Desexed: Spay and castrations 19 41 60
Euthanased 0 3 3
Other: Ivermectin given 0 29 29
Other: Microchip 0 1 1
Other: Canine transmissible venereal

tumour removal 0 2 2
Other: Vaccines* 0 10 10
Other: Lump removal 0 2 2
Other: Abdominal surgery 1 0 1
Other: Femoral head fracture 0 1 1
Other: Bloods taken 0 1 1
Other: Seen by vet 1 5 6
Total 21 95 116

* Vaccines administered include nine new puppy vaccines, and one adult C5 vaccine.

Table 16: Total veterinary visit treatments June 2018 — June 2019

Treatment Cat Dog Total
Chemical Contraceptive 0 5 5
Surgical desexing 53 130 183
Canine transmissible venereal tumour

removal 0 8 8
Euthanased 5 3 8
Other 2 53 55
Total 60 199 259
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2.7.3 Dog bites

Quarterly clinical presentations to the health clinic for dog
bites July 2016 - June 2019
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Figure 15: Quarterly clinical presentations to the health clinic for dog bites by sex from July 2016 — June 2019

The rate of clinical presentations to the health clinic for dog bites ranged from 1.3 to 7.0 per
1000 population between July 2016 and June 2019. The average rate pre-program
implementation was 4.7 and the average rate during the program was 4.2 dog bites per 1000
population (see Table 17 and Figure 15). In general, the incidence of dog bites was higher
among men presenting to the health clinic than women. Among men, the average rate pre-
program implementation was 3.3 and during the program was 3.1 per 1000 population. For
women, the rate per 1000 population was 1.4 pre-program implementation and 1.1 during the

program.
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Table 17: Rate of clinical presentations for dog bites per 1000 population, quarterly 2016-2019, and average rate

pre- and post-program implementation

Quarterly clinical presentations for dog bites per 1000 population
Men Women Total

Jul-Sep 2016 2.2 2.6 4.8
Oct-Dec 2016 3.1 0.4 3.5
Jan-Mar 2017 1.8 1.3 3.1
Apr-Jun 2017 4.4 1.8 6.1
Jul-Sep 2017 0.9 1.8 2.6
Oct-Dec 2017 4.4 1.8 6.1
Jan-Mar 2018 35 0.9 4.4
Apr-Jun 2018 6.1 0.9 7.0
Jul-Sep 2018 0.4 0.9 1.3
Oct-Dec 2018 4.8 0.9 5.7
Jan-Mar 2019 2.6 2.2 4.8
Apr-Jun 2019 4.4 0.4 4.8
Average rate pre-program 3.3 14 4.7
implementation (Jul 2016-Jun 2018)

Average rate during program (Jul 2018- 3.1 1.1 4.2
Jun 2019)

From our regression analyses, we estimated the following:

Dog bites pre-program implementation (July 2016 — June 2018):

Trend in clinical presentations for dog bites per 1000 population =9.33 + 0.19*Time
Dog bites post-program implementation (July 2018 — June 2019):

Trend in clinical presentations for dog bites per 1000 population =11.2 + -0.2*Time

We found that the rate of dog bite presentations was increasing on average by 0.19
presentations per 1000 population each quarter before the program was implemented. During
program implementation, we found that the rate of dog bites was decreasing on average by
0.20 presentations per 1000 population each quarter. The difference in the slope of the two

trends was not significant.
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2.8 Discussion

The results show that over the period of the program animal health outcomes significantly
improved. There was a significantly higher prevalence of desexed dogs and cats, and a
significant increase in the prevalence of good body condition and hair score for dogs in 2019
compared to 2018/2017. While not significant, the dog bite presentation data were consistent
with a decrease in dog bites in the community over the period of program implementation,
compared to pre-program implementation. During the program there was also a decrease in
overall animal population size, an aging dog population, and fewer households with large

numbers of animals.

2.8.1 Key findings

Overall, the animal health outcomes of interest significantly improved. There was a two-fold
increase in the prevalence of desexed dogs and cats in 2019 compared to 2018. Desexing
animals can lead to a more manageable animal population. Reaching a stable population is
supported by desexing to counteract the rate of reproductive success in breeding females (8).
Dogs may be underweight and have hair loss due to high burdens of parasites and may also be
underweight due to the effects of continual breeding, among other causes. There was a 77%
increase in the prevalence of good body condition in dogs in 2019 compared to 2018.
Additionally, there was a 9% increase in the prevalence of good hair score in 2019 compared to

2017.

On average, Wadeye had more animals per household compared to the Australian average
(1.3 animals per household) (24). In 2019, there was an average of 3.7 animals per household
in Wadeye, almost three times the national average. Additionally, Wadeye had a total of 27.8
animals per 100 people, with more dogs (23.3 dogs per 100 people) compared to the
Australian average (20 dogs per 100 people). However, there was substantially fewer cats in
Wadeye (4.4 cats per 100 people) compared to the Australia average (16.0 cats per 100
people) (24). The data also showed an aging dog population and less households with large
numbers of animals after implementation of the program. An aging population can lead to a
more stable and manageable population and less animals per household may reduce risk of

communicable diseases transmitting to other animals and people (8).

The three veterinary visits that took place over the program surgically desexed 183 cats and
dogs. Eight animals also received treatment for canine transmissible venereal tumours, which

is a sexually transmissible tumour that is most commonly found in dog populations with a high
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level of breeding. As the tumour can become a welfare issue, desexing animals is important, as

this can control transmission of the tumour by ceasing breeding (21).

In general, the rates of dog bites were higher among men than women. The average quarterly
rate pre-program was 4.7 dog bite presentations per 1000 population, and the average
quarterly rate during the program was 4.2 dog bites per 1000 population. While not significant,
the trends in dog bite presentations are consistent with a protective effect of the program

against dog bites in the community.

Due to the non-randomised nature of the evaluation, these improvements cannot be solely be
attributed to the program. However, the observed improvements were consistent with the
hypothesised outcomes of the program, and the improvements occurred following program
implementation. We therefore expect that at least some of the observed improvements can
be attributed to the program itself. With the observed improvements to both animal and
human health, these results show the impact that a One Health approach to animal health and

management can have in a remote community setting.

Across the study period, data collection methods improved with less missing data (including
fewer ‘don’t know’ answers) in 2019 compared to 2017 and 2018. This is indicative of the
importance of regularly working with and providing training for the Rangers in data collection.
The continued engagement with the community about animal health from the Rangers outside
of the veterinary visits assists in improving awareness of common animal health conditions and
the animal program. The leadership of the Rangers and their continued work in driving this
program allows them to build on their skills and knowledge of animal health care leading to a

higher likelihood of program sustainability.

This program and evaluation design can be adapted and used in other communities with
similar animal health care barriers. Future studies could consider a qualitative component to
assess community opinions on the program, as well as perspectives of those involved in
implementing the program. It would be valuable to include human health outcomes in the
census so that human health outcomes can be directly examined in relation to animal health
status (i.e. collecting animal and human health data from the same household). Future studies
could also investigate the reasons behind observed differences between men and women
presenting to the health clinic for a dog bite. In our study, we were limited by the small
number of dog bite data points pre- and post-program implementation; collecting data on this
outcome at additional time points would increase the power in conducting the interrupted

time series analysis. Future One Health studies could also consider including wild or feral
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animals (not just those that are part of the household) or could explore the impacts of

domestic dogs and cats on the environment.

We hope this study will contribute to building evidence around the importance of community
driven programs addressing animal health and management in remote communities. It is
hoped that this program and framework may be used in other communities, with the potential
addition of a human health questionnaire to understand the links between animal health and
human health at the household level in this setting. It is also hoped that this research may
improve the understanding of the importance of this topic and gather further support to run
more programs in communities that face similar animal health care barriers. The community
driven component of this program is vital to the sustainability of the program and through
training the Rangers and increasing skills and knowledge around animal health and

management, this program has a greater chance of continuing to improve animal health.

2.8.2 Strengths and limitations

To our knowledge, this is one of the first studies to evaluate a community driven animal health
and management program in a remote Aboriginal community in Australia. This study examines
three years of animal health outcomes and four years of a human health outcome within a

remote Aboriginal community.

The strengths of this study include the inclusion of an annual census of the animal population
before the program was developed, at the start of the program and 12 months later. The
collection of these data at multiple time points was integral to allowing a quantitative
evaluation of the program. This allowed the evaluation to include an epidemiological study to
assess health outcomes in the animal population over time. This program was co-developed
with the local Ranger group in Wadeye and AMRRIC, and addresses community priorities
around animal health and welfare. This program is based on building and maintaining
relationships and trust with the community including the Rangers and pet owners. The
community driven arrangement of the program allows the Rangers to build on their skills and
knowledge about animal health and management leading to a higher likelihood of
sustainability of the program. The positive outcomes of this program have the potential to
inspire other communities that face animal health care barriers to adapt similar community

driven programs and evaluations.

The limitations of this study include the lack of completeness of the census data, as there is a

substantial amount of missing data (including responses of ‘don’t know’) over the three years.
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The prevalence of missing data was lower in 2019 than previous years for most outcomes. This
improvement in data quality may be attributable to the training sessions led by AMRRIC and
reinforcement of how to use the data collection tool before carrying out the census. Also, the
inability to link animal health and human health from the same household limits the
relationships we can draw between improvements in animal and human health outcomes.
Additionally, regression analysis was used to calculate prevalence ratios to assess the health
outcomes over the period of the program. A limitation of this is that the significant changes
seen in the population cannot be solely attributed to the program as we cannot demonstrate

causality.

The analysis of dog bites had limitations in that the data that were supplied were already
aggregated and one time period could not be separated into pre- and post- program
implementation. There were also not enough time points to run an interrupted time series
analysis on the data. The absence of a qualitative component to this study limits the ability to
assess the communities’ views and owner’s engagement with the animal health program to

assess whether it is truly addressing community needs.

While this study does have some limitations, we hope the positive outcomes may lead to
increased uptake and support of community driven animal health and management programs

in remote communities.

2.9 Recommendations

When addressing animal health and management, the ICAM coalition recommends that

programs:

e Be humane and ethical;

e Be adapted to local population dynamics;
e Be sustained;

e Use an evidence-based design;

e Incorporate monitoring and evaluation;

e Understand and focus on root causes; and

e Recognise the role of human behaviour (8).

The Wadeye animal health program has addressed most of these principles, however, the role
of human behaviour, such as owner engagement in the program, could be further

incorporated. Additionally, other particularly important criteria in this setting include ongoing
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engagement, incorporating community priorities into program design, and considering how

these programs can be community-driven and sustainable.

Reinforcing the Ranger’s knowledge and community awareness of common animal diseases,
use of preventative medicines (such as parasite treatments) and how the animal program is
improving their animal’s health may help with continuation of the program. Feedback of the
key findings and outcomes to the community and research partners may assist with showing
the improvements to animal and human health and help communicate the importance of this

program.

Although some of the missing data in this study were due to technical errors, at other times
they were due to lack of capture. To address data completeness, it may be suitable to adjust
the AMRRIC data collection app to not allow questions to be left blank or skipped. The training
with the Rangers in 2019 did seem to address this by explaining the importance of answering
every question and showing an example of the results, and there was an improvement in the
data quality of most of the outcomes in 2019. Regular training to reinforce this and go over the
app would be helpful, particularly given the time between app uses. Additionally, a video of
one of the Rangers talking about and showing how to use the app in language (Murrinh Patha)

would be helpful in communicating this.

Changing some of the questions in the survey to increase accuracy of the data could be
considered. For example, currently the app allows data collectors to fill in a ‘gave ivermectin’
button as one of multiple options, however, most of the time this was not used. A treatment
question could replace this, that includes a binary multiple choice question with ‘treatment’ or
‘no treatment’ options, so we can see which animals were given treatment and which were
not, and then analyse that against the health outcomes. For those that were given treatment,
the app could then have a further option of selecting which treatment was given. The ability to
map animal health using QGIS or other spatial analysis software could help with targeting the
areas with the most need for animal health intervention. This would assist the visiting
veterinary team and allow the Rangers to further engage with the pet owners and provide

preventative medicines to the animals in this area.

To see programs such as this be sustainable and continue in communities, ongoing access to
resources will be needed. Building monitoring and evaluation capacity into program designs
can help acquire evidence of the impact of the program which can lead to increased support
and funding. Similarly using evidence to impact on the policy environment, particularly in the
human health and environmental health space, may lead to government level support for One

Health programs. Each state and territory is responsible for its own animal welfare legislation
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(25). The NT currently does not have companion animal legislation like other jurisdictions do.
This means that there is no territory-wide legislation regarding companion animal
management which limits the ability of the local government to address concerns in
companion animal populations. Therefore, the local government has no obligation to address

animal health concerns and access to funding and resources to do so is limited.

Including human health questions into the census could allow us to collect information on
animal and human health from the same household. In 2017 a critical review was undertaken
focusing on the transmission of canine zoonoses to people in Aboriginal communities. This
review found that there is a need for large-scale, high-quality, comparative studies of dogs and
humans from the same household to assess how dogs are contributing to human disease (26).
The review also found that there is a lack of research in this area, and a better understanding
of the epidemiology of zoonotic diseases is needed to be able to adequately deliver health care

(26).

It would be valuable to work with community members to develop human health questions to
ensure it captures the community’s health priorities and engages them in the process.
Additionally, working with community members to translate the survey into language would
help with collection as majority of people who live in Wadeye speak Murrinh Patha. Similar to
the animal census, delivery of the human health surveys by the Rangers or trained community

researchers from Wadeye could help with involvement of the community.

An example human health survey was created during this study as a potential addition to the
animal health census (see Table 18). The survey looks to gather information on the most likely
health conditions seen in humans that could relate to animals, including gastrointestinal
disease (such as worms and gastrointestinal pathogens), skin disease (such as mites, fleas,
ticks), and injury (such as bites and scratches). It also asks about overcrowding of households
and animal factors that can increase the risk of the animals acquiring potentially zoonotic
communicable diseases, such as water source, food source and roaming. The survey would
have the potential to draw links between animal and human health at a household level, with
the premise of improving animal and human health at the same time. Due to timing
constraints and restrictions with adapting the app, there was not enough time to properly
engage and get feedback from the community about the survey. It was also not possible to add
the questions to the existing app so if it were delivered it would have been through a separate

collection tool. Therefore, we did not undertake this survey as part of this study.
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Table 18: Potential household questionnaire

Survey questions

Reason

1. Questions about your home

How many bedrooms does your house have?

How many people live with you?

To assess overcrowding

Do you think the house is crowded?
O yes
O no

O don’t know

To gauge home owners view of

crowding

2. Questions about common health conditions

Has anyone in the house had skin sores in the last 12

months? (this includes itchy/infected lumps on the skin)

O yes
- If yes, how many people in your home have had
this?
O no

O don’t know

To look at burden of disease that
could be linked to animal

ectoparasites

Has anyone in the house had diarrhoea in the last 12
months? (This includes...)
O yes
- If yes, how many people in your home have had
this?
O no

O don’t know

To look at burden of disease that
could be linked to animal GIT

pathogens and worms

Has anyone in the house been bitten by a dog in the last
12 months?
O yes
- If yes, how many people in your home that
were bitten needed to see a doctor?__

O no

To look at burden of injury
caused by dogs that required

health care
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O don’t know

Has anyone in the house been bitten or scratched by a

cat in the last 12 months?
O yes
- If yes, how many people in your home that
were bitten or scratched needed to see a
doctor?
O no

O don’t know

To look at burden of injury
caused by cats that required

health care

1. Questions about animal medicine

Did you buy medicine for your animal in the last 12
months?
O yes
- If yes, what was the medicine for?__
O no
O no, but | wanted to
- What stoppedyou?

O don’t know

To look at how many people
access animal medicine, what its
used for, and the limitations of
gaining access to animal

medicines

2. Questions about your animals

Are your dogs used for hunting?
O yes

- Ifyes, what animals do you hunt?__
O no

O don’t know

To see if there is an increase in
disease burden for those animals
that have increased access to

wild meat and carcasses/offal

How often are your animals washed?
0 more than once a month

O once a month

[ a few times a year

O once a year

O never

O don’t know

To see if there is an increase in
disease burden for those animals

that are not washed often/at all

Usually my animals drink...
O water in a bowl
[ tap water on the ground

[ they find water on the ground

To see if there is an increase in
disease burden for those animals
that source their own water,

drink stagnant ground water etc.
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O don’t know
O other

Usually my animals eat...
O dog/cat food

O the same food we eat
O they find their own food
O don’t know

O other

To see if there is an increase in
disease burden for those animals
that source their own food, by

hunting/scavenging etc.

My animals are...

O only allowed in the house and yard

[ can go outside the house and yard sometimes
[ can go wherever they like at all times

O don’t know

To see if there is an increase in
disease burden for those dogs
that are free to roam compared

to those that are contained

3. Questions about your contact with animals

Do you have any contact with animals outside the
household?
O yes
- Ifyes, whatanimals?_
O no

O don’t know

To see if there is an increase in
disease burden for those who
contact animals outside the
household compared to those

that don't.

Incorporating a qualitative component would assist with demonstrating the impact of the

Rangers work and communicating the importance of the animal program. An example is

photovoice which would involve the Rangers photographing their day to day work with

animals and pet owners around Wadeye over time and then bringing these together to tell the

story of their work. This could also help with showing the visual change to the animal

population and communicating the impact their work is having by using the photos to show

the improvements in animal health. Another qualitative component that could be considered

is focus groups or interviews with community members and those that work on the program to

assess if it is addressing community needs. An interview guide was created during this study

for the purpose of interviewing the Rangers, however, due to limited opportunities to

coordinate time for this and competing priorities, this was not undertaken. The questions

developed for the interviews can be seen below (see Table 19).
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Table 19: Potential interview questions

Animal health questions

- What do you think about animals in Wadeye (cats/dogs/others)?

- Do you have any concerns about animal health in Wadeye?

- Have people in the community expressed concerns about animal health in Wadeye?
Desexing

- What do you think about the number of animals in Wadeye?

- Do you think there are too many puppies and kittens?

- Do you think the program helps with this? If so, how?
Hair score

- Do you see animals that look like this (picture of a dog with hair loss)?

- Do you think the program helps with this? If so, how?

Body condition score

- Do you see animals that look like this (picture of a skinny dog)?

- Do you think the program helps with this? If so, how?

Dog bite questions

- Are dog bites a problem in Wadeye?

- Do you think the program helps with this? How?

Community views

- Do you think people in Wadeye are worried about animals
(distressed/scared/worried)?

- Do you think the program helps with this? If so, how?

Ranger’s experience

- How have you been involved with the program?
- What are your thoughts on the program?
- Would you change anything about the program?

- Would you like to see the program continue?
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2.10 Conclusion

This study shows the impact a One Health approach to animal health and managementin a
remote community can have. All animal health outcomes significantly improved after program
implementation, including desexing status of cats and dogs, body condition score of dogs and
hair score of dogs. There was a decrease in the overall animal population, an aging dog
population, and fewer households with large numbers of animals. Over the period of the
program three veterinary visits were carried out. There was also a decreasing trend in dog

bites in the community; however, this was not significant.

One Health approaches to animal health care can be appropriate in this setting as they
consider the relationships between animals, humans and the environment, with improvement
in animal health having the potential to improve human health and overall community
wellbeing. Many programs such as this may not be supported long term and rely on obtaining
support and external funding to continue. The increased skills and knowledge about animal
health care within the community assists with sustainability of the program. Future programs
could consider incorporating an evaluation component to be able to produce and publish

evidence of the impact and assist in gaining continuing support.

The positive outcomes of this study may inspire other communities with similar animal health
care barriers to implement a similar program that is community driven and addresses
community needs regarding animal health and welfare. If more programs are rolled out in
communities, animals will continue to become healthier and happier with their owners and

other community members also seeing the benefits.
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Appendix A
Summary report of key findings.

Wadeye Companion Animal Population Summary

June 2018 — June 2019

This report was created using data collected on the AMRRIC app in June 2017, 2018 and 2019
in Wadeye, NT. Results represent preliminary analysis of raw data and are not tested for

significance.

Total companion animals

Cat 123 101

Dog 530 532

Total veterinary treatments delivered

Chemical Contraceptive 0 5 5
Surgical desexing 53 130 183
Euthanased 5 3 8
Other 2 61 63

From June 2018 to June 2019 3 veterinary visits occurred in Wadeye. During these veterinary

visits, 259 animals received treatment, with 183 of these animals surgically desexed.



Dogs and cats — desexing status

Cats desexing status Dogs desexing status
2018 versus 2019 2018 versus 2019

100% —
00% -
BO0% -
T0% -
E0% —
S0% _—
40 a0%
30% I0%
20% 20%
10% 10%
0% 0%

2018 2019 201E 2019

B Desexed MMNotdesexed B Unavailable B Desexed M Motdesexed M Unavailable

Desexing animals can lead to a more stable and manageable animal population. Through the
animal health and management program, a veterinary service is visiting Wadeye regularly to
provide animal treatments, including desexing. From June 2018 to June 2019 the percentage of
dogs desexed changed from 18% to 37%. The percentage of cats desexed changed from 22% to
31%, however, data on desexing was unavailable for more than a quarter of cats in 2019, so

these findings should be treated with caution.
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Dogs — body condition score and hair score

Dogs body condition score Dogs hair score
2018 versus 2019 2017 versus 2019
100% 100%
El
90% e 90%
80% B0%
70% 0%
50% 50%
50% 50%
0% 0%
30% 30%
20% 20%
105 10%
0% 0%
2018 2019 2017 2019
M underweight Mrormal Boverweight B Unavailzble Mrnormal M Any hairloss W uUnavailable

Dogs may be underweight and have hair loss due to internal and external parasites, among
other causes. Through the animal health and management program, the TDC Rangers are
administering parasite treatment to the dog population bimonthly. From June 2018 to June
2019 the percentage of dogs with normal body weight changed from 49% to 77%. The

percentage of underweight dogs also changed from 26% to 14%.

Hair score data from June 2018 could not be used due to a large amount of missing data;
therefore, June 2017 hair score data was used. From June 2017 to June 2019 the percentage of
dogs with normal hair score changed from 69% to 80%. The percentage of dogs with hair loss

also changed from 20% to 14%.
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Dogs and cats — age groups

Dog age groups Cat age groups
2018 versus 2019 2018 versus 2019
100% 100%
0% 90%
B0% 80%
70% 70%
60% 60%
50% s0%
a0% a0%
30% I0%
20% 20%
10% 10%
0% 0%
2018 2019 2018 2019
EPuppy MEYoungdog MAdultdog MOlddog W Kitten W adult cat

An aging population can lead to a more stable and manageable animal population. From June
2018 to June 2019 in the dog population, the percentage of puppies changed from 14% to 7%,
young dogs changed from 8% to 13%, adult dogs changed from 76% to 71%, and old dogs

changed from 2% to 9%. In the cat population, the percentage of kittens changed from 18% to

25% and adult cats changed from 82% to 75%.
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Appendix B
One Health Aotearoa International Symposium abstract and presentation — December 2018.

Abstract:
One Health Approach to Animal Health and Management in a Remote Aboriginal Community

Type: Oral presentation

Theme: One Health science and policy

Animal health and management in remote Aboriginal communities in Australia is of public
health importance. This is due to a range of factors such as large populations of companion
animals in proximity to humans which can lead to increased spread of disease, reduced
capacity to prevent disease, and increased risk of physical injury to both animals and humans.
Companion animals play an important role in Aboriginal communities and can be of cultural
significance. It can be complex to implement effective and sustainable animal health and
management programs in these settings, due to remoteness, and limited access to supplies
and veterinary care. A ‘One Health’ and community driven approach to this issue could
improve animal health and management practices, as well as make a positive impact on

human health, in remote Aboriginal communities.

This is an evaluation of an animal health and management program in a remote Aboriginal
community setting using a ‘One Health’ approach. The evaluation will look at animal and
human health outcomes to assess the impact of the program on the community. The animal
health and management data are collected through a companion animal census concentrating
on the demographics of the animals and common health conditions. The human health
outcome will be assessed by analysing community dog bite data over the period of the
program. The evaluation will also provide recommendations for the program to assist with

longevity and effectiveness into the future.
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Presentation

One Health approach to animal
health and management in a
remote Aboriginal community

Tamara Riley, Katie Thurber, Bonny Cumming, Ray Lovett
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1. Visiting veterinary service

Regular vet visits to Wadeye and surrounding
townships — between June 2018 and June 2019

4. Annual companion animal census
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=
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2019
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Including on-the-job training for
the TDC Rangers and community
engagement

2. Local
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* Improved community
safety
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» Improved health and
wellbeing for both animals
and humans!
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Evaluation questions

* Does implementation of the program
improve animal health?
— Improving body condition of dogs
— Improving hair score of dogs
— Increasing desexing rates of dogs and cats

* Does the incidence of dog bites decrease?

Study design
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Descriptive analysis of 2017 and 2018 e
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Thankyou!

» Wadeye community
» Research team
— Katie Thurber, ANU
— Ray Lovett, ANU
— Bonny Cumming, AMRRIC
— TDC Rangers

tamara.riley@anu.edu.au
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Appendix C

RSPH NAIDOC Symposium presentation —July 2019

A One Health approach to animal
health and management in the NT

Background

The Program

Outline

1. Background

2. About the animal health and
management program

3. Evaluation project

4. Preliminary results

5. Next steps

Wadeye (Port Keats)
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2. On-the-job training and community
engagement -
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4. Annual companion
animal census

Impact of the program for Wadeye

+ Improved access to animal health
care and animal medicines

+ Less distress for community
members

* Improved animal-human bond

* Improved animal health and
community wellbeing

The evaluation
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* Human population approx. 2300
» Dog/cat population
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Cat desexing rates 2018 v 2019
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Dogs' hair score 2017 v 2019
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Preliminary conclusions

Census:
— Stable animal population
— Ageing population

— Animal health outcomes improved

* Increase in desexed dogs

score

Increase in dogs with good bedy condition

« Increase in dogs with good hair score

(2017-2019)

Vet visits
— 260 animal seen by vets
= 185 animal surgically desexed

Steps forward

Finalise results

Complete evaluation report
Feedback to community
and research partners
Contribute to evidence
base — publication

Inspire other communities
to adopt similar community
driven animal health
programs
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* Dog bites:
— Still to do analysis
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What next?
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Appendix D

Conference poster.
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Background

Dogs [and increasingly cats) are a
COmmon et in remote communities.
They hold a lot of meaning for
families and can be of cultural
significance. However, access to
animal health services can be limited
dus to remoteness and difficulty
accessing supplies. This can impact
on the health and wellbeing of the
community.

The study

This is an evaluation of a community
driven animal health and
management program  in the
remote community of Wadeye, NT.
The study will look at animal and
human hezlth outcomes to assess
the impact of the program.

Annual pet population in Wadeye
2017-201%5

o | | III
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Aims

The aims of the study are to assess:

* Changes to animal healh
outcomes (body condition, hair
score, desexing status) over the
duration of the program;

EEEE 8 EYE

Changes to a human health

outcome (dog bites) over the
duration of the program.

Total animals

Evaluation framework

The evaluation framework has been
developed through consultation with
stakehaolders. The ewvaluation  will
follow the Centre of Disease Controi's
Fromework for Pragram Evaluation in
Public Heolth model.

"~ One Health
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- v e b Y| Health zpproach to animal health
T _._-_,E",,‘:,L', l and management in this setting.
Lo o The One Health concept recognises
""Ii" i h":'_'_; that the health of people is
T == ¥ connected to the health of animals

E and the broader environment.
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Appendix E

Summary of zoonotic diseases.

Animal pathogens that can cause GIT disease in humans:

Salmonella in dogs in
Aboriginal communities

Salmonella were the same as those

always has a causing disease in people

zoonotic origin in that community (Brown
2006)

In Western Australia,
hospitalisation for
gastroenteritis was 7 times
higher in Aboriginal
children than Non-
Aboriginal children (Gracey
and Cullinane 2003).
Diarrheal episodes were
associated with the
presence of potential
zoonotic pathogens
including Salmonella spp.
(Gunzburg et al 1992).
Nationally, rates of
salmonellosis in humans
(per 100,000 population)
are highest in the NT

Pathogen Species Information Transmission & signs in
humans
Bacteria Salmonella Research has found 80% of | Faecal-oral

Abdominal pain, vomiting,
diarrhoea, blood poisoning

Campylobacter Research is being done to
see if the Campylobacter
in people and dogs is the

Faecal-oral

carried Giardia duodenalis
(McGlade et al. 2003).

Further research is looking
at Aboriginal communities.

same type. Abdominal pain, vomiting,
diarrhoea
Protozoa Giardia 80% of dogs in Perth Faecal oral

Abdominal pain, vomiting,
diarrhoea

Cryptosporidium | Research is being done to
see if the Cryptosporidium
in people and dogs is the
same type.

Faecal oral

Abdominal pain, vomiting,
diarrhoea
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Endoparasites

Dog Hookworm

People who grow up in
community are thought to

to dog hookworm and
therefore rarely infected.
Clinical signs and iliness
thought to affect visitors
to community rather than
locals.

More of a problem for
dogs!

have developed antibodies

Faecal oral

Skin rash (worm tracks in
skin), abdominal pain

Dog Only affect puppies and Faecal oral
Roundworm humans — adult dogs not
affected

Coughing, fever,
abdominal pain, rash,
headache, wheezing,
difficulty sleeping, eye
cysts (can make children
blind)

Hydatid Live inside dogs, dingos, Faecal oral

tapeworm and foxes. Don’t affect

dogs but make humans

very sick — life threatening.

Cysts in liver, lungs, bone,
brain — if cyst burst can
cause death.

Animal pathogens that can cause skin disease in humans:

scabies (mite)

Australia communities.

Human scabies is genetically
different to dog scabies however,

dog scabies can still affect
people’s skin without going
through their full life cycle.

Pathogen Species Information Transmission & signs
in humans
Fungi Ringworm - Ringworm fungus grows in the Rings of hair loss,
dermatophytes | skin and destroys hair leading to | inflamed and itchy
hair loss. skin — can lead to skin
sores.
Ectoparasites | Sarcoptes Endemic in many northern Allergic skin reaction

with vesicles,
itchiness, skin sores.
Looks the same as
human scabies — lasts
several hours or days.

Skin sores can get
infected (e.g. strep).
Strep sores can cause
rheumatic fever in
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Treated with Ivermectin

Dog scabies cause transient
scabies in humans — Transient
scabies can happen every time an
affected human touches an
infected dog or bedding.

children — can lead to
heart and kidney
disease.

Ticks and flea
borne disease

Most common is Brown tick
which can carry Q fever
(bacteria). Dog ticks can also bite
humans and some carry
pathogens

Skin irritation/sores —
itchy, can get infected
(e.g. strep). Strep
sores can cause
rheumatic fever in

Flea bite allergy

10-35% of dogs in remote
communities carried
streptococcus, however, most
weren’t group A (S. Phelan 2010).

children — can lead to
heart and kidney
disease.

Dog bite injury:

Information

Transmission & signs in humans

More common than zoonotic infectious
diseases.

Dog attacks and dog bites are common in
remote communities, although as with most
injuries, data on risk factors, incidence and
severity are limited. It is important to
recognize that dogs have physical and
spiritual guarding roles in many
communities, helping people to feel safe.
However, overcrowded and unmanaged
dogs can be dangerous.

Likely to affect adults 20-50 years at higher
rate than children in communities (not
proven).

Not desexed and stressed dogs is an
important factor.

Physical injury (can be severe). Infection is
common.

Psychological trauma (can be severe and
long-lasting)
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Chapter 3

Investigating a potential HIV outbreak in Far
North Queensland
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3.1 Abbreviations and acronyms

ABS Australia Bureau of Statistics

ACCHS Aboriginal Community Controlled Health Services
AIDS Acquired immunodeficiency syndrome

ART Antiretroviral therapy

CHHHS Cairns and Hinterland Hospital and Health Service
ERP Estimated Resident Population

FNQ Far North Queensland

GP General practice/practitioner

HIV Human Immunodeficiency Virus

HREC Human Research Ethics Committee

IDU Injecting drug user

MSM Men who have sex with men

NOCs Notifiable Conditions System

PCR Polymerase Chain Reaction

PEP Post-exposure prophylaxis

PHA Public Health Application

PrEP Pre-exposure prophylaxis

QAIHC Queensland Aboriginal and Islander Health Council
SAHMRI South Australia Health and Medical Research Institute
SHIP Sexual Health Information Program

SLA Statistical local area

SSA Site specific approval

STls Sexually transmissible infections

UNAIDS United Nations Programme on HIV and AIDS
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Research team: Tamara Riley, A/Prof James Ward, A/Prof Ray Lovett, Dr Katie Thurber, Dr

Darren Russell, Dr Annie Preston-Thomas and Dr Sonya Bennett.

3.3 Abstract

Introduction: This study is an investigation of a potential human immunodeficiency virus (HIV)
outbreak affecting the Aboriginal and Torres Strait Islander population in FNQ. Local ACCHS,
Cairns Sexual Health Clinic and the Tropical Public Health Services — Cairns had observed an
increase in notifications of HIV in FNQ since 2014 affecting the Aboriginal and Torres Strait

Islander population.

Methods: A descriptive analysis of the Queensland Notifiable Conditions (NOCs) database was
undertaken focusing on HIV notifications from 1 January 1984 to 30 June 2019. | quantified
trends in HIV notifications during this time period and assessed and compared characteristics
of people diagnosed with HIV from 1984-2013 and 2014-30 June 2019 (from here on 2014-
2019). The intent of these analyses was to inform an assessment of whether an outbreak had
occurred and to inform the public health response. | also considered the implications of
potentially labelling this an ‘outbreak’ for the community, service providers, and for those
government organisations which enact policy and respond to outbreaks. | conducted the study

in partnership with local ACCHSs, Queensland Health and SAHMRI.

Results: From 1984-2019, 14.1% of all HIV notifications in FNQ were in the Aboriginal and
Torres Strait Islander population. The rate of HIV notifications in the Aboriginal and Torres
Strait Islander population was relatively stable from 1984-2013 and started to increase in
2014. Notifications peaked in 2016, at 22.8 HIV notifications per 100,000 population per year.
HIV notifications in the Aboriginal and Torres Strait Islander population in the last five years

were most commonly among males (87.8% of all notifications), those aged 18-29 years
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(43.9%), and men who have sex with men (MSM) (68.3%). Additionally, 36.6% of notifications
in the last five years were at a late or advanced stage of disease at diagnosis and 92.7% were

recorded as receiving treatment at their last clinic visit.

Conclusion: HIV rates in the Aboriginal and Torres Strait Islander population in FNQ have been
increasing since 2014. The rate observed in 2016 was the highest recorded in this region since
notifiable data has been collected, and was at least three times the rate observed in the non-
Indigenous population. As notifications in the Aboriginal and Torres Strait Islander population
have been above what is expected, this can be declared an outbreak. There is a need for an
enhanced public health response with additional resourcing to combat the increasing rate of
HIV. The promotion and dissemination of culturally appropriate sexual health resources, such
as ‘Young, Deadly, Free’ and other locally developed resources, could be helpful to target

young Aboriginal and Torres Strait Islander people who are at greatest risk of exposure.
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3.4 Prologue

3.4.1 My role

My role in this study was as the study leader. This involved engaging with health organisations
in Cairns to understand the local context and gain support for this study. | developed the
research proposal and undertook the ethics application and data access approval processes
through Cairns and Hinterland Hospital and Health Service (CHHHS), and Queensland Health.
Once data access was approved, | drafted the data analysis plan and held regular
teleconferences with the research team to discuss the analysis and outcomes of the study. |

also sought feedback from the research team on the chapter before submission.

| was interested in investigating this potential outbreak as | have an interest in Aboriginal and
Torres Strait Islander health and sexual health. My involvement in this study came about
through contacting A/Prof James Ward at SAHMRI to discuss the ideas for the study. This study
involved multiple trips to Cairns with A/Prof James Ward in June 2018 and with A/Prof Ray
Lovett in December 2018, to engage with the relevant organisations and gain their input into
the study design. The organisations | engaged with were the Sexual Health team at the Tropical
Public Health Services — Cairns, Cairns Sexual Health Clinic, and local ACCHS including
Wuchoperren, Apunipima, Gurriny Yealamucka and QAIHC. | created a one page summary of
the research proposal for use by the health services (see Appendix A). All organisations saw
the need for this work and gave support for this study to proceed. Engaging with the local
health organisations was helpful as it allowed me to better understand the local context and to

discuss the suggested approaches for maintaining confidentiality of those involved.

| had regular engagement with many sectors of Queensland Health throughout the study,
including the Tropical Public Health Services — Cairns, CHHHS, the Communicable Diseases
Branch in Brisbane, and the FNQ Human Research Ethics Committee (HREC). The Tropical
Public Health Services — Cairns was involved in the public health response and represented on
the research team. The CHHHS, including Cairns Sexual Health Clinic, was involved in the public
health response and represented on the research team. The Communicable Diseases Branch
have been involved in supporting the public health response through guidance of management
of complex cases, enhanced surveillance summaries and funding and also houses the
Queensland NOCs database which was used in this study. They were also represented on the

research team.

The final stage of this study will be to conduct a series of knowledge exchange sessions with

local health organisations in Cairns to discuss key findings and public health implications.
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3.4.2 Lessons learnt and reflections

Lessons learnt from this study include the importance of ethical processes and support from
the local community to undertake research in this sensitive public health space. Collaboration
and engagement are integral and take time. In this study, there was 12 months of preparation
time leading to the start of analysis. Given the short timeline of the MAE, this created some
time pressures. However, proper engagement and adherence to ethical processes for
undertaking this kind of research are important, and the support of the local community is
crucial. The below flow chart shows the process | followed to get this study started (see Figure
16). Two datasets were initially thought to be useful for this study: the Queensland NOCs
database based with the Communicable Diseases Branch at Queensland health and the Sexual
Health Information Program database (SHIP) based at the CHHHS; however, in the end, only

the NOCs database was able to be accessed.
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Dre-identified data releass
application to Queensland
Health for aggregated data —
March 2019

HREC and PHA approval used to

apply for site specfic approval [S54)
1o access SHIP data — June 2019

!

S58A sent to Head of Depariment
CHHHS for signature — July 2019

¥
Sent signed 554 and financial
endorsement document to Financial
Officer for sign off — did not hear
back in time

Figure 16: Research process flow chart
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This investigation demonstrates inequity in HIV among Aboriginal and Torres Strait Islander
peoples compared to the non-Indigenous population in FNQ. | learnt that despite a good policy
and program environment, inequity can exist and that this can be exacerbated by advances in
medicine that are well intended, scientifically rigorous, and adopted early and effectively by
one population group, but unintentionally leave other populations behind. There are multiple
policy documents related to sexually transmissible infections (STIs) in Australia and
internationally including targets to reduce the burden of HIV, yet the Aboriginal and Torres
Strait Islander population continues to be overrepresented in HIV notifications and other STls
(1). Prevention strategies include treatment as prevention and pre-exposure prophylaxis
(PrEP), but not all members of the population may have equal access to these strategies, which
could contribute to the observed inequity in HIV prevalence. It is therefore important to reflect
and consider the reasons behind this and where there may be a breakdown between policy
targets and implementing strategies to reach these targets. Whilst it is encouraging to see
these policy initiatives in place, highlighting the importance of controlling HIV, it would be
beneficial to work with communities from the earliest stage to understand their concerns and

their desired ways forward.

For example, current prevention and treatment strategies are mainly targeted at the most
common HIV transmission pathways in the non-Indigenous population, which may not be
relevant for the Aboriginal and Torres Strait Islander population. In analysing and interpreting
data from the Aboriginal and Torres Strait Islander population, it will be important to consider
the differences in exposure factors leading to HIV. This can inform the development and
adaptation of prevention strategies targeted at those most at risk within the Aboriginal and
Torres Strait Islander population. Further, there are potential benefits through using culturally
appropriate prevention messaging created with Aboriginal and Torres Strait Islander people

and delivered in communities by local people.

Through this study, | learnt about the NOCs database in Queensland, data access approval
processes, the data they collect and the limitations of this database. For example, information
regarding contact tracing was not available through the NOCs database, which is an important
part of an outbreak investigation. However, the non-disclosure of this information may be due
to sensitivities surrounding HIV and confidentiality concerns. This data may be available
through local databases such as the SHIP database, which was not able to be accessed for this

study.

This outbreak investigation has taught me that not all investigations are straight forward and

follow the standard 10 steps (2). For example, | could not follow up with those involved or
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potential contacts and could not perform a cohort or case-control study. However, it was still
important to analyse these data as this study has provided new insight into HIV notifications in
FNQ, as described below. There were additional complications investigating this potential
outbreak due to the sensitivities that surround this condition, particularly related to small
populations, perceived confidentiality concerns and stigma and discrimination that still exist

for many communities and people affected by HIV.

If this potential outbreak had occurred in a small remote community with limited access to
treatment and care facilities, a rapid response with additional HIV expertise would be needed.
As it is, the FNQ region is a large area with a variety of health care services and a sexual health
clinic that provides outreach and specialist HIV care for the community as well as other
providers across the region. This is something that is not available in many remote

communities across Australia.

There is no nationally agreed definition of when an increase of HIV notifications can be
declared an outbreak. The HIV Series of National Guidelines (SONG), developed in 2014, is a
resource for Public Health Units when addressing a diagnosed HIV case; however, these
guidelines do not currently address the investigation of an outbreak or when to declare an
outbreak (3). It is understood that this work is in progress (personal communication with Dr
Bennett). The process of declaring an outbreak in the Aboriginal and Torres Strait Islander
health space should involve engagement with local community and health provider
representatives. A response should be delivered in a way that is balanced to prevent further

stigma, concern and panic for the community.

Finally, the fact that there has been uncertainty as to whether this is officially an outbreak
raises concerns for those involved and at risk. The results of this study show that an increase in
HIV notifications above what is expected has occurred and an enhanced public health response

should be enacted.

3.4.3 Public health importance

Internationally, amongst those people living with HIV, Indigenous people are overrepresented
(4). Whilst HIV notifications in Australia have continued to decrease in recent years,
particularly in the non-Indigenous population (5), health organisations in FNQ and the Tropical
Public Health Services — Cairns in FNQ have observed an increase in notifications in the

Aboriginal and Torres Strait Islander population over the last five years.
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People who have a previously existing STl are at an increased risk of acquiring a co-infection
with HIV (1). Given that many remote Aboriginal and/or isolated Torres Strait Island
communities have some of the highest rates of STls globally (6) this is of concern for public
health in Australia. The overrepresentation of STls in the Aboriginal and Torres Strait Islander
population indicates a need to increase resources and efforts in engaging with communities

and targeting prevention and treatment strategies.

Outbreaks in many settings are difficult to control, let alone in isolated and or remote
communities. This outbreak occurred across a region in a relatively remote area of Australia
but with good access to sexual health services, primary health care services, and a responsive
policy environment. However, for many other very remote communities there remains limited
capacity to scale up responses. Many remote communities face barriers including limited
access to culturally appropriate treatment and care, and as such, the ability to control an

outbreak could be reduced, with negative impacts on public health.

This is the first time these data have been analysed in-depth and published openly; as such,
they can provide insight to inform public health and policy response in this setting. This study
analysed HIV notifications over 35 years, from 1984 to 2019, to assess whether an outbreak
has occurred, and to discuss the public health implications for the community. This study will
contribute to the evidence base regarding HIV in the Aboriginal and Torres Strait Islander
population. These findings should inform current public health response and prevention
efforts. Finally, the findings from the study also highlight the importance of engaging with
communities and allowing them to have input into decisions about declaring and responding

to an outbreak.
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3.5 Introduction

3.5.1 HIV

HIV is a blood borne virus that can lead to acquired immunodeficiency syndrome (AIDS). HIV
can be transmitted by sexual and blood contact, as well as from mother to child. There are

three main stages of HIV:

1. Acute HIV infection — within two to four weeks of initial infection a person will start
showing flu-like symptoms. At this stage, there is a very high risk of transmitting HIV to

sexual or needle-sharing partners, as levels of HIV in the blood are high.

2. Clinical latency (also called asymptomatic/chronic HIV infection) — there are no
symptoms and the virus is latent. Despite low viral load, people at this stage are able
to transmit the virus. This stage lasts an average of 10 years in the absence of

treatment.

3. AIDS —the immune system is badly compromised and people become vulnerable to
opportunistic infection. Without treatment, the average survival period is around
three years and is reduced to around one year for those who experience an
opportunistic infection (4). One of the current sustainable development goals is to end

the AIDS epidemic globally by 2030 (7).

Developments in HIV medicine have provided great benefits for humanity. Antiretroviral
therapy (ART) is available publicly in Australia, which can prolong peoples’ lives by suppressing
the virus and preventing HIV from progressing to AIDS. It is now recommended that ART be
started at the time of HIV diagnosis. As well as improving the individual’s own prognosis,
suppressing an individual’s viral load also provides community benefits by decreasing the risk
of transmission to others (4). However, it should be noted that ARTs do not cure HIV; finding a
cure for HIV remains a challenge globally and for those people who do not achieve viral
suppression or are not on treatment, outcomes are significantly poorer. People with HIV may
have a lack of viral suppression if they are not diagnosed, they are diagnosed but not in care,
they are in care but not on ART, or they are on ART but have not achieved a suppressed viral

load (8).

A more recent advance in HIV medicine is the rollout and scale-up of preventative HIV drugs
for high-risk groups such as MSM or those who may be exposed to HIV, such as those with HIV
positive partners. PrEP is a highly effective preventative drug that can be taken daily or as
required to reduce the risk of acquiring HIV. Similarly, post-exposure prophylaxis (PEP) is a

course of drugs taken to prevent HIV by those who have been exposed (9).
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The HIV diagnosis and care cascade has become a widely used approach to describe the
benchmark stages along the care pathway from diagnosis to viral suppression. In 2014, the
Joint United Nations Programme on HIV and AIDS (UNAIDS) and partners launched ambitious
90-90-90 targets for 2020. Target one is to successfully diagnose 90% of all people who are HIV
positive, target two involves delivering ART to 90% of those diagnosed, and target three
involves achieving viral suppression for 90% of those on treatment by 2020 (10). Viral
suppression is defined as <200 HIV-1 RNA copies/mL (8). UNAIDS have also set targets of 95%
of people diagnosed, in treatment and achieving viral suppression by 2030 (8). Overall,
Australia is well on track to achieve 90-90-90 targets by 2020; however, national data often
masks outcomes for populations such as Aboriginal and Torres Strait Islander people or people

born overseas.

Achieving the 90-90-90 targets leads to reduced transmission and improved health outcomes
for the community affected. However, it has been recognised that many people experience
barriers when accessing health care for STls, including shame and stigma surrounding sexual
health, and concerns of confidentiality in small communities (11). This may be a barrier for

those diagnosed with HIV —as well as other STls — in accessing appropriate health care.

3.5.2 Epidemiology of HIV in Australia

HIV has been a notifiable condition in Australia since 1984, reportable to Public Health Units
either by laboratories or diagnosing medical officers. Surveillance of HIV among Aboriginal and
Torres Strait Islander people commenced in 1992. In 2017, it was estimated that there were a
total of 27,545 people in Australia living with HIV (12). Additionally, it was estimated that 574
Aboriginal and Torres Strait Islander people were living with HIV in Australia (13). Since 2012,
there has been a divergence in HIV notification rates for Aboriginal and Torres Strait Islander
peoples compared to non-Indigenous people nationally. Between 2012-2016 HIV notification
rates among the Aboriginal and Torres Strait Islander population increased from 4.8 to 6.4
notifications per 100,000 population, representing a 33% increase (1). In contrast, HIV
notification rates have been stable, and more recently decreasing, in the Australian-born non-
Indigenous population: the rate changed from 3.7 notifications per 100,000 population per
year in 2012 to 2.9 in 2016, representing a 22% decrease (1). In 2017, the HIV notification rate
in the Aboriginal and Torres Strait Islander population was 1.6 times higher than the Australia-

born non-Indigenous population (14).

Within the Aboriginal and Torres Strait Islander population nationally, approximately 60% of

people living with HIV are in the MSM population (including MSM who also report injecting
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drug use (IDU)), approximately 20% seen in people who inject drugs, and approximately 20% in
the heterosexual population (1). This differs from the non-Indigenous population where

approximately 80% of people living with HIV are in the MSM (including MSM/IDU) population.

Australia has set a national target of ending HIV transmission by 2020 through aspiring to meet
the UNAIDS HIV targets (15). For the Aboriginal and Torres Strait Islander population, this goal
is articulated in the latest national strategy addressing HIV and other STls in Aboriginal and
Torres Strait Islander people. The Fifth National Aboriginal and Torres Strait Islander Blood
Borne Viruses and Sexually Transmissible Infections Strategy 2018-2022 was released in 2018
to address the disproportionally high rates of blood borne viruses and STls in the Aboriginal
and Torres Strait Islander population. This strategy is one of five national strategies that focus
on a national response to blood borne viruses and STls in Australia (13). High rates of STIs have
been noted as a priority for increased risk of outbreaks occurring in Aboriginal and Torres
Strait Islander communities and the strategy highlights the need for heightened surveillance
and increased capacity to be able to rapidly respond to outbreaks occurring in these

communities (13).

3.5.3 HIV in Queensland

Approximately 5,500 people within Queensland are living with HIV as of December 2017 (16).
HIV has been notifiable in Queensland since 1984, which means that all new laboratory
confirmed diagnoses of HIV not previously diagnosed elsewhere are reported to the
Department of Health (3, 8). Between 2013 and 2016, the mean HIV notification rate in
Queensland was 4.3 notifications per 100,000 population per year (16). This rate is similar to
HIV notification rates Australia wide between 2013 and 2016 (ranging from 4.7 to 4.2
notifications per 100,000 population per year) (5). From 2013 — 2017, most HIV notifications in

Queensland were seen in men (89%) and in the age group 20-49 years (75%).

As of 2016, 4.0% of Queensland’s population are Aboriginal and/or Torres Strait Islander (17);
however, 6.8% of HIV notifications from 2013 — 2017 were in the Aboriginal and Torres Strait
Islander population (16). There has been a 27% decrease in HIV notification rates in the total
population of Queensland from 2014-2017, from 5.2 to 3.8 HIV notifications per 100,000
population per year. Throughout that time, Aboriginal and Torres Strait Islander people have
been over-represented in the notifications, representing 5% of all notifications in 2013, 10% of
all notifications in 2016, and 6% of all notifications in 2017 (16). In 2017, Aboriginal and Torres
Strait Islander men had the highest HIV notification rate of 9.4 per 100,000 population per

year, followed by non-Indigenous men with a rate of 6.6 per 100,000 population per year.
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Among both Aboriginal and Torres Strait Islander females and non-Indigenous females the HIV

notification rate was 0.9 per 100,000 population per year (16).

3.5.4 About the study

Since 2014, local ACCHS, Cairns Sexual Health Clinic and the Tropical Public Health Services —
Cairns have noticed an increase in HIV notifications within the Aboriginal and Torres Strait
Islander population. A public health alert sent out by the Tropical Public Health Services —

Cairns in February 2018 noted the following (see Appendix B):

There has been an increase in the number of HIV diagnoses in Aboriginal and/or Torres
Strait Islander people in FNQ. Most cases have been diagnosed in people resident in the
Cairns region ... and in men ... aged less than 40 years. Sexual contact ... the main route
of transmission. A number of people newly diagnosed with HIV have also had syphilis

co-infection (pg 1,11).

There has been minimal research and publications undertaken on HIV in the Aboriginal and
Torres Strait Islander population, including in Queensland. However, as Queensland has the
highest rates of HIV notifications in the Aboriginal and Torres Strait Islander population as of
2017 (16), this study may add value by increasing awareness about HIV and the importance of
prevention and treatment strategies to combat future outbreaks. This study will be the first to
analyse the history of HIV in the Aboriginal and Torres Strait Islander population in FNQ since

the collection of notifiable data began in 1984.

This study aimed to: 1) explore whether the recent increase in HIV notifications represents an
outbreak; and, 2) quantify and compare the characteristics, diagnosis and treatment factors
over time. We hope that a more detailed understanding and quantification of HIV will
contribute to raising awareness of the risks of HIV among Aboriginal and Torres Strait Islander

people in FNQ and inform the local public health response.
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3.6 Methods

3.6.1 Ethics

MAE scholars are covered under an ANU HREC waiver of consent for Outbreak Investigation
and Surveillance Evaluation Projects (2017/909). Due to the sensitivity of this study, further
ethics approval was sought through the FNQ HREC (2019/QCH/47343 — 1307). Data access
approval processes were followed through Queensland Health to access and analyse NOCs

data.

3.6.2 Study design
This study was a quantitative descriptive analysis using the Queensland NOCs database to
assess HIV notifications in the Aboriginal and Torres Strait Islander population in FNQ over 35

years.

FNQ has a population of over 280,000 people and 5.8% of the population are Aboriginal and/or
Torres Strait Islander as of 2017. FNQ is made up of two main areas; Cairns and Hinterland and

Torres and Cape, which has many remote and Island communities (see Figure 17).

Torres
and Cape

Cairns and
Hinterland

Figure 17: FNQ region (18)
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The objectives for this study were to:

1. Assess trends in HIV notifications in the Aboriginal and Torres Strait Islander population

in FNQ from 1984-2019;

2. Determine if the data in the most recent five-year period indicate an outbreak, and if

so, among which risk groups;

3. Understand the profile of diagnosis and treatment factors among people living with HIV

from 1984-2019; and,
4. Better understand the public health implications for the community.
The primary hypothesis was that:

1. There is an increase of HIV notifications above what is expected in the Aboriginal and

Torres Strait Islander population in FNQ since 2014 indicating an outbreak.

The final stage of this study will be to conduct a series of knowledge exchange sessions with

local health organisations to discuss key findings, dissemination and public health implications.

Using the NOCs data, demographic characteristics, diagnosis and treatment factors from 1984-
2013 and 2014-2019 were assessed and compared. Data were analysed to quantify trends in
HIV notifications over the two time periods to inform assessment of whether an outbreak of
HIV had occurred in the last five years and to provide insight into the required public health

response.

Inclusion criteria for the study were: 1) information available on Indigenous status; 2) resident
in FNQ at the time of HIV notification; and 3) age 218 years. Aggregate data for the Aboriginal
and Torres Strait Islander and non-Indigenous population over the study period were
compared to assess trends. Further analysis was conducted within the Aboriginal and Torres
Strait Islander population, to understand demographic characteristics as well as diagnosis and

treatment factors (see Figure 18).

Removed
individualsunder «
18 years of age

Figure 18: Inclusion flow chart
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3.6.3 Outbreak investigation

The below table highlights how the steps of an outbreak investigation were undertaken (see

Table 20).

Table 20: Outbreak investigation steps

Steps (2)

Steps undertaken in this outbreak

1. Determine an outbreak is occurring

| quantified the average HIV incidence rate
yearly over the period of 1984-2013. This
was then compared to the incidence rate
yearly over the period of 2014-2019 to
assess whether there has been an increase

above what is expected in the region.

2. Confirm diagnosis

Diagnosis was confirmed via CD4+ count®
and PCR’. CD4+ count at diagnosis was

analysed in this study.

3. Define and count cases

The case definition for the outbreak period
was defined as: an Aboriginal and/or Torres
Strait Islander person aged 218 years
residing in FNQ and diagnosed with HIV
from 1 January 2014 — 30 June 2019.

| counted the number of cases that fit this

description over the relevant time.

4. Orient data —time, place, person

| created an epidemiological curve and
conducted a descriptive analysis to describe
demographic, diagnosis and treatment
factors of those diagnosed with HIV (see

results).

5. Determine who is at risk

| performed a descriptive analysis of the
data and identified common characteristics
of those diagnosed with HIV in the last five

years in order to inform identification of

6 CD4+ test = T-cell count (testing how well your immune system is functioning)

7 PCR test = Polymerase chain reaction (testing for HIV RNA)




those who are at risk at the population level

(see results).

6. Develop and test hypothesis

A hypothesis was developed based on
engagement with local health organisations
and Tropical Public Health Services — Cairns
regarding the increase in HIV notifications.
This was tested through analysing historical
data and comparing it to the potential
outbreak period, to determine whether this

is an outbreak.

7. Compare hypothesis with facts

The hypothesis was compared with results
and discussed with the research team to

confirm an outbreak.

8. Plan systematic study

Data analysis processes were planned
(through a Data Analysis Plan) and
undertaken including gathering feedback
and input from research team around
presentation of data, sensitivities, and

confidentiality.

9. Prepare written report

This chapter was written with input from the
research team. A publication will be written
with input from local health organisations,

Queensland Health and SAHMRI.

10. Execute control and prevention

practices

Local public health response is underway;
however, an enhanced and tailored public
health response is needed (see discussion).
This study will inform the response through
describing the extent of the outbreak and
those most at risk. Engagement with local
health organisations regarding findings and

implications on community will follow.
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3.6.4 Data source

Data from the NOCs database was supplied by the Communicable Diseases Branch at
Queensland Health. The data provided included Aboriginal and/or Torres Strait Islander people
aged 218 years and who reside in FNQ at the time of HIV notification from 1 January 1984-30
June 2019. Also, aggregated data on HIV in the non-Indigenous population in FNQ was supplied
for the same time period, for the purpose of comparison. This time period was requested as
HIV became notifiable in Queensland in 1984, and therefore, the NOCs database includes

notifications from this year onwards.

The NOCS dataset included the following variables; unique identifier, Indigenous status,
notification date, onset date, diagnosis date, statistical local area (SLA) code of residence,
remoteness category, gender, age at onset, exposure category (exposure that likely led to
transmission of disease), Queensland HIV date, Queensland AIDS date, CD4+ test date, CD4+
test result, PCR test date, PCR test result, last recorded therapy date, last recorded therapy

type, diagnosing clinic, died of condition and deceased date.

3.6.5 Variables

Variables were grouped and categorised to ensure confidentiality.

Date of onset was categorised into two periods; ‘1984-2013’ and ‘2014-2019’. Indigenous
status was categorised as ‘Aboriginal’, ‘Torres Strait Islander’, or ‘both Aboriginal and Torres
Strait Islander’ and gender was categorised as ‘male’ or ‘female’. Age at onset was categorised
as ‘18-29 years’, ‘30-39 years’, ‘40-49 years’, and ‘250 years’. Exposure category was
categorised as ‘MSM only’, ‘heterosexual only’, and ‘IDU (including MSM/IDU,
heterosexual/IDU, and IDU only)’. Exposure categories were grouped as such to avoid small

numbers in some cells.

SLA code of patient’s residence at time of notification was categorised into two groups;
‘Cairns’, and ‘Torres and Cape’. The Australian Bureau of Statistics (ABS) remoteness categories

of residence were used including ‘outer regional’ or ‘remote and very remote’.

CD4+ count at diagnosis was categorised using cut offs from Queensland Health, including
>500 cells/uL’ and ‘350-499 cells/uL’ (indicating early stage of disease at diagnosis), ‘200-349
cells/uL (late HIV diagnosis)’, and ‘<200 cells/uL (advanced HIV at diagnosis)’ (16). Late HIV

diagnosis suggests that HIV was acquired at least four years earlier than diagnosis (8).

Treatment status at the last recorded clinic visit was categorised as ‘recorded as on treatment’

or ‘no treatment recorded’, and type of diagnosing clinic was categorised as ‘ACCHS’, ‘sexual
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health clinic’, ‘hospital’ and ‘general practice (GP)’. Area of diagnosing clinic was categorised
into ‘Cairns’ and ‘Torres and Cape’. For those who had died of HIV, data were categorised into

‘ves’ or ‘don’t know’.

Across variables, responses of ‘don’t know’ were categorised as ‘missing’.

3.6.6 Statistical analysis

Data analysis was undertaken using Excel and Stata 15.

Graphs were developed to visualise changes in notification counts and rates of HIV from 1984-
2019, to assess whether an outbreak has occurred and, if so, at what point in time.
Notifications from 1984-2019 were grouped into five-year age groups to avoid small numbers.
Crude rates by Indigenous status were calculated per 100,000 population per year from 2002-
2019 using annual estimated resident population (ERP) data supplied by Tropical Public Health
Services — Cairns as the denominator. Rates were not calculated for 1984-2001 as we were not
able to access consistent population data for this period. The 2017 ERP was used as the
denominator to calculate crude rates for 2018 and 2019, as 2017 is the most up to date
population figure we had access to. We assume that the population has remained fairly stable
over these two years; if the population has increased, the rates presented in this chapter may
be slightly overestimated. Crude rates were presented in a line graph. An epidemiological
curve of number of notifications in the Aboriginal and Torres Strait Islander population per
year was created for the potential outbreak period from 2014-2018, with 2019 data not

presented as we did not have data for the whole year.

Characteristics and diagnosis and treatment factors were examined overall and by time period
(1984-2013 and 2014-2019) to identify if there were any differences in these factors before
versus during the potential outbreak period. This data was presented in tables using counts
and percentages. These broad time periods were chosen to ensure confidentiality of those
involved; it was not possible to further break down the time periods due to small numbers.
Any cells containing less than three observations were reported as such to support

confidentiality, with the exception of cells for missing data.

Significance testing was undertaken using Fishers Exact test (due to small numbers in some
cells) to assess the difference in categories of a variable between the two time periods (1984-
2013 and 2014-2019). Significance was assessed using p-values (p<0.05) and displayed in

tables. Missing observations were not included in analysis.
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3.7 Results

From 1984-2019 there were 489 notifications of HIV in those who reside in FNQ, with 69
(14.1%) in the Aboriginal and Torres Strait Islander population, and 420 (85.9%) in the non-

Indigenous population.

In the Aboriginal and Torres Strait Islander population from 1984-2013 there were 28
notifications (40.6% of all Aboriginal and Torres Strait Islander notifications from 1984-2019) —
on average <1 notification per year. From 2014-2019 there were 41 notifications (59.4% of all
Aboriginal and Torres Strait Islander notifications from 1984-2019) — on average 7 notifications
per year. In the non-Indigenous population from 1984-2013 there were 347 notifications (83%
of all non-Indigenous notifications) — on average 12 notifications per year, and from 2014-2019
there were 73 notifications (17% of all non-Indigenous notifications) — on average 13

notifications per year (see Figure 19).

Five year HIV notifications by Indigenous status in
FNQ from 1 January 1984 - 30 June 2019
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Figure 19: HIV notifications by Indigenous status in FNQ from 1984 - 30 June 2019 (Hatched shading represents a

confidentialised cell with <3 observations)
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Figure 20 shows the rates of HIV in the Aboriginal and Torres Strait Islander and non-
Indigenous population from 2002-2019. The rate of HIV notifications in the non-Indigenous
population was the highest in 2008 with 15.0 HIV notifications per 100,000 population per
year. In the Aboriginal and Torres Strait Islander population, the rates of HIV notifications
peaked in 2016 with 22.8 notifications per 100,000 population per year. This is compared to
6.9 per 100,000 population per year in the non-Indigenous population in 2016.

Annual HIV notification rates by Indigenous status in
FNQ from 2002-2019
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Figure 20: HIV notification rates by Indigenous status in FNQ from 2002-2019

From 2014 — 2019, notifications of HIV in the Aboriginal and Torres Strait Islander population

rose in FNQ with the highest number of notifications seen in 2016 (see Figure 21).
Epicurve of HIV notifications in FNQ from

1 January 2014 - 31 December 2018
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Figure 21: Epidemiological curve of HIV notifications in the Aboriginal and Torres Strait Islander population in FNQ

from 1 January 2014-31 December 2018 (2019 not presented as data not complete)

99



During the entire study period, among all Aboriginal and Torres Strait Islander people with HIV,
85.5% were male. 37.7% of cases were among people aged 18-29 years, 29.0% in people aged
30-39 years and 23.2% in people aged 40-49 years. 33.3% of cases were among people who
are Aboriginal, 21.7% among those who are Torres Strait Islander, and 44.9% in people who
are both Aboriginal and Torres Strait Islander. At the time of notification, 82.6% of people
involved were residing in outer regional areas inclusive of Cairns, and 17.4% were residing in
remote/very remote areas. Additionally, 71% were residents in Cairns at the time of
notification and 29% were residents of the Torres Strait and Cape York regions. The most
common exposure was MSM (60.9%), followed by those who are heterosexual (20.3%) and

people who inject drugs (13.0%) (see Table 21).

Males comprised the majority of notifications across both 1984-2013 (82.1%) and 2014-2019
(87.8%). In the 1984-2013 period, 28.6% of notifications were in the 18-29 year age group
followed by 35.7% in the 30-39 year age group. In the most recent period, 43.9% of

notifications were in the 18-29 year age group followed by 24.4% in the 30-39 year age group.

Based on fishers exact test there was a significant association between Indigenous status and
the time periods (p=0.008). From 1984-2013, 67.9% of notifications were in both Aboriginal
and Torres Strait Islander people, while in the most recent period 29.3% were in both
Aboriginal and Torres Strait Islander people and 41.5% were in people who are Aboriginal.
There was also an indication of an increase in the proportion of all notifications that were from
the Torres and Cape regions from 1984-2013 to 2014-2019 (17.9% to 36.6%). Accordingly,
there was an indication of a decrease in the proportion of all notifications that were from

people residing in Cairns (82.1% to 63.4%).

During 1984-2013, 50.0% of notifications were in MSM, 28.6% in those who are heterosexual,
and 17.9% in people who inject drugs. From 2014-2019, 68.3% of notifications were in MSM,

14.6% in those who are heterosexual, and 9.8% in people who inject drugs.
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Table 21: Characteristics of HIV in the Aboriginal and Torres Strait Islander population in FNQ from 1984-2013 and
2014-30 June 2019

Characteristics of HIV notifications in the Aboriginal and Torres Strait Islander population in
FNQ from 1984-2013 and 2014-30 June 2019

1984-2013 2014-2019 Total Fishers
exact
Characteristics Notifications | % Notifications | % Notifications % P-
(n) (n) (n) value
Total 28 40.6 41 59.4 69 100.0
Gender
Male 23 82.1 36 87.8 59 85.5 | 0.729
Female 5 17.9 5 12.2 10 14.5

Age group (years)

18-29 8 28.6 18 43.9 26 37.7 | 0.604
30-39 10 35.7 10 244 20 29.0
40-49 7 25.0 9 21.9 16 23.2
250 3 10.7 4 9.8 7 10.1

Indigenous status

Aboriginal 6 21.4 17 41.5 23 33.3 | 0.008
Torres Strait 3 10.7 12 29.3 15 21.7
Islander
Both Aboriginal 19 67.9 12 29.3 31 44.9
and Torres Strait
Islander
Remoteness
Outer regional 24 85.7 33 80.5 57 82.6 | 0.749
Remote/very 4 14.3 8 19.5 12 17.4
remote
Region
Cairns 23 82.1 26 63.4 49 71.0 | 0.111
Torres and Cape 5 17.9 15 36.6 20 29.0
Exposure categories
MSM only 14 50.0 28 68.3 42 60.9 | 0.196
Heterosexual only 8 28.6 6 14.6 14 20.3
IDU (MSM/IDU, 5 17.9 4 9.8 9 13.0
heterosexual/IDU,
IDU only)
Missing 1 3.6 3 7.3 4 5.8
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Over the entire study period, among Aboriginal and Torres Strait Islander notifications, 55.1%
were diagnosed at an early stage of disease, 18.8% with late HIV and 21.7% with advanced HIV.
The majority of people (85.5%) were reported as being on treatment when last clinic visit was
recorded. The most common clinic type accessed for diagnosis was GP (31.9%), followed by
hospital (24.6%), sexual health clinic (21.7%) and ACCHS (<17.4%). More people were
diagnosed at clinics in Cairns (44.9%) compared to the Torres and Cape (<11.6%), and <18.8%
of all people who have been diagnosed with HIV over the study period have died of the

condition (see Table 22).

In 1984-2013, 42.8% of people were diagnosed at an early stage of disease with a CD4+ count
of 2350 cells/uL, and 63.4% of people in 2014-2019. 17.9% and 28.6% of people in 1984-2013
had late or advanced HIV at diagnosis, and 19.5% and 17.1% in 2014-2019. In 1984-2013,
75.0% of people were reported as being on treatment when the last clinic visit was recorded,
compared to 92.7% in 2014-2019. Based on the fishers exact test there was a significant
association between clinic accessed for diagnosis and the time periods (p=0.010). The most
common type of clinic accessed for diagnosis in 1984-2013 was sexual health clinics (35.7%),
followed by hospital (28.6%), GP (14.3%), and ACCHS (<10.7%). Comparatively, in 2014-2019
the most common clinic type accessed for diagnosis was GP (43.9%), followed by ACCHS
(21.9%), hospital (21.9%) and sexual health clinics (12.2%). Based on fishers exact test there
was also a significant association between area of diagnosing clinic and the time periods
(p=0.021). There was a high proportion of people diagnosed at clinics in Cairns in 1984-2013
compared to 2014-2019 (78.6% to 21.9%); however, in 2014-2019 there was a large amount of
missing data (65.9%) so this result should be interpreted with caution. The proportion of
people that have passed away due to HIV was 35.7% of those that were diagnosed in 1984-
2013 and <7.3% of those who were diagnosed in 2014-2019; however, this should also be

interpreted with caution due to the large amount of missing data and the time since diagnosis.
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Table 22: Diagnosis and treatment characteristics of HIV in the Aboriginal and Torres Strait Islander population in

FNQ from 1984-2013 and 2014-30 June 2019

Diagnosis and treatment characteristics of HIV notifications in the Aboriginal and Torres Strait
Islander population in FNQ from 1984-2013 and 2014-30 June 2019

1984-2013 2014-2019 Total Fishers
exact

Characteristics | Notifications % Notifications % Notifications % P-

(n) (n) (n) value
Total 28 40.6 41 59.4 69 100.0

CD4+ count at diagnosis
>500 cells/pL 9 32.1 14 34.2 23 333 0.326
350-499 3 10.7 12 29.3 15 21.7
cells/uL
200-349 5 17.9 8 19.5 13 18.8
cells/uL (late
HIV diagnosis)
<200 cells/pL 8 28.6 7 17.1 15 21.7
(advanced HIV
at diagnosis)
Missing 3 10.7 0 0.0 3 4.4
Treatment status at last recorded clinic visit
Recorded as 21 75.0 38 92.7 59 85.5 | 0.078
receiving
treatment
No treatment 7 25.0 3 7.3 10 14.5
recorded
Clinic accessed for diagnosis
ACCHS <3 <10.7 9 21.9 <12 <17.4 | 0.010
Sexual health 10 35.7 5 12.2 15 21.7
clinic
Hospital 8 28.6 9 21.9 17 24.6
GP 4 14.3 18 43.9 22 31.9
Missing <6 <214 0 0.0 <6 <8.7
Area of diagnosing clinic
Cairns 22 78.6 9 21.9 31 449 | 0.021
Torres and <3 <10.7 5 12.2 <8 <11.6
Cape
Missing <6 <21.4 27 65.9 <33 <47.8
Died of condition

Yes 10 35.7 <3 <7.3 <13 <18.8 NA
Missing 18 64.3 <41 <100.0 <59 <85.5
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3.8 Discussion

An outbreak is defined as occurring when the number of people diagnosed with a disease in a
community or area exceeds the number that would be expected (19). This study shows that
the incidence of HIV among Aboriginal and Torres Strait Islander adults in FNQ since 2014 has

well exceeded expected incidence. Therefore, this should be defined as an outbreak.

3.8.1 Key findings

This study found evidence of an outbreak of HIV in the Aboriginal and Torres Strait Islander
population in FNQ since 2014 with notifications above what is expected. The rate of HIV
notifications in the Aboriginal and Torres Strait Islander population has increased since 2014
and peaked in 2016 with 22.8 notifications per 100,000 population per year, compared to 6.9
per 100,000 population per year in the non-Indigenous population in the same year. The
majority (59.4%) of all HIV notifications in the Aboriginal and Torres Strait Islander population
since 1984 have occurred in the last 5 years, with a change from on average <1 notification per

year to 7 notifications per year.

Overall, from 1984-2019, 14.1% of all HIV notifications in FNQ were in the Aboriginal and
Torres Strait Islander population, and 85.9% were in the non-Indigenous population. As FNQ
has an Aboriginal and Torres Strait Islander population of approximately 5.8%, Aboriginal and

Torres Strait Islander people in FNQ are over represented in HIV notifications.

The rate of notifications in the Aboriginal and Torres Strait Islander population in 2016 is the
highest it has been in 35 years, in either the Aboriginal and Torres Strait Islander population or
the non-Indigenous population in FNQ. The rate has since reduced to 4.1 per 100,000
population per year in 2019, however, this is only accounting for 6 months of the year.
Comparatively, the highest rate of notifications in the non-Indigenous population over the 35-

year period was 15.0 HIV notifications per 100,000 population per year in 2008.

A high proportion of all cases were in males in each time period (82.1% in 1984-2013 and
87.8% in 2014-2019) and in young people aged 18-29 years (28.6% and 43.9%) and 30-39 years
(35.7% and 24.4%). Fishers’ exact test found a significant association between Indigenous
status and the time periods with the highest proportion of cases in 1984-2013 in both
Aboriginal and Torres Strait Islander people (67.9%) and in 2014-2019 in Aboriginal people
(41.5%). The distribution of notifications in the Torres and Cape district over the time periods

was 17.9% in 1984-2013, compared to 36.6% in 2014-2019. This signals that more prevention
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strategies could be targeted at Far North communities in the Torres Strait and Cape district,

including increased resources for health organisations to address the outbreak.

The distribution of exposure categories in the recent outbreak, saw an indication of an
increase in MSM exposure (50.0% to 68.3%), decrease in heterosexual exposure (28.6% to
14.6%), and a decrease in people who inject drugs (17.9% to 9.8%). Therefore, prevention
strategies targeted at the MSM community in FNQ are important. Prevention strategies
targeted at heterosexual people and those who inject drugs also remain important as these

groups make up around a quarter of all notifications.

HIV is a lifelong illness and the year of diagnosis could be many years after initially acquiring
the disease. As a proxy for disease stage at diagnosis, we looked at the CD4+ count at diagnosis
to see if the patient was diagnosed during an early or late stage of disease. If a high proportion
of people in the recent period had late stage diagnosis, this might mean they were living with
the virus for many years prior to diagnosis. If this was the case, the observed increase in
notifications might not reflect a true ‘outbreak’ in the recent time period. However, the CD4+
counts show that the majority of notifications in the last five years were people who had
acquired the virus recently. Given all of these factors, it is reasonable to describe what has

occurred here as an outbreak.

Compared to the historical period, there was a higher prevalence of people diagnosed in early
stage of disease in the recent period, with 42.8% in 1984-2013 and 63.4% in 2014-2019 having
a CD4+ count of 2350 cells/pL at diagnosis. However, there is still 36.6% of people in the last
five years that have had late or advanced HIV at diagnosis. Additionally, it is estimated that
20% of Aboriginal and Torres Strait Islander people living with HIV nationally are undiagnosed
(13). This leaves a gap for transmission, as people who are HIV positive and not yet diagnosed,
or diagnosed at a late stage of disease, are at higher risk of transmitting the virus. It is a key
target of UNAIDS to reach 90% of people with HIV diagnosed, therefore this could be a target
for local health organisations and the Tropical Public Health Services — Cairns going forward.
Contact tracing could assist in detecting undiagnosed cases and early transmission, as well as

targeting those most at risk.

Fishers’ exact test found a significant association between the clinic accessed for diagnosis and
the time periods. In the recent outbreak multiple clinics have been involved in diagnosing HIV.
The most common clinic accessed was GPs (43.9%), followed by hospitals (21.9%), and ACCHS
(21.9%). Additionally, fishers’ exact test also found a statistical association between the area of
the clinic and the time periods, with fewer clinics accessed in Cairns in 2014-2019 (21.9%)

compared to the historic period (78.6%). It has been recognised that barriers to accessing
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health care for STls include shame and stigma surrounding sexual health and concerns of
confidentiality in small communities. Therefore, it is important that these clinics are culturally
safe spaces, and consider the needs of those involved in this outbreak, including how to

engage with those who may be more at risk (11).

Those reported as on treatment at the last recorded clinic visit was 75.0% during the historic
period and 92.7% during the outbreak period, reaching the UNAIDS target of at least 90% of
those who are HIV positive are on treatment. However, as the data reflects treatment at one
point in time, it is difficult to assess how many people are maintaining treatment. The
maintenance of treatment is important in a HIV outbreak, as patients who maintain treatment
and reach an undetectable viral load, are no longer able to transmit the virus (10). However, it
was not possible to assess the population against the UNAIDS targets for diagnosis, treatment
and suppressed viral load during this study as we did not have access to contact tracing data
(to show how many people may have been exposed), ongoing treatment status, testing

frequency and viral load results.

Less people have died from HIV in the recent time period compared to the historic period
(35.7% of people in 1984-2013 compared to <7.3% in 2014-2019). This may be indicative of the
advances in prevention and treatment strategies over the last few years, with the introduction
of PrEP, and treatment as prevention methods enacted nationally, including in FNQ. This is a
positive change to see and ensuring all those who are diagnosed with HIV have access to
preventative medicines and maintenance of treatment is important in continuing to reduce

the mortality associated.

A limitation associated with definitively declaring this an outbreak is the inability to analyse
testing data over the entire study period which is not available without considerable efforts
from both private and public health laboratory input. An increase in testing has the ability to
artificially increase the number of cases seen in a specific time period which can be mistaken
as an outbreak (2). Until recently, information on HIV testing in Queensland was not available;
however, this information suggests that there has been an increase in HIV testing in the
Aboriginal and Torres Strait Islander population in FNQ from 2010 to 2017 (20). Whilst this
increase in HIV testing may contribute to a portion of the notifications involved in this
outbreak, the increase in notifications is not considered to be solely due to an increase in
testing. Additionally, according to the results, the outbreak began in 2014, which does not line

up with the increase in HIV testing since 2010. Therefore, this is still considered an outbreak.

Defining an outbreak in the context of HIV may be difficult as there is no nationally recognised

definition of when an increase in HIV notifications is considered an outbreak. This affects the
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Public Health Unit’s ability to classify and respond to an increase of HIV in the community, as
this can impact on the ability to obtain necessary resources needed to respond to an outbreak.
As HIV notifications have increased above what is expected in the Aboriginal and Torres Strait
Islander population of FNQ, a local response has been mounted; however, an enhanced
response is needed. When classifying the situation as an outbreak, the implications of this
label must be considered. The risk of stigmatising a community and causing panic among
community members should be managed appropriately; however, language that can

contribute to action and resourcing is required to create equity.

3.8.2 Current public health response to HIV in FNQ

At a regional level, the local health organisations and Tropical Public Health Services — Cairns
have mounted a public health response to address the outbreak. The response initially
involved extra temporary staff including Aboriginal and Torres Strait Islander health workers
working with those involved in the outbreak to improve access to care and maintenance of
treatment, as well as engage about the risk of further transmission. An HIV Response Plan was
developed in response to the outbreak and included consultation throughout North
Queensland. As part of this, the temporary response staff have been made permanent and
some health organisations also received funding for more ongoing clinical staff, particularly to
support people with more complex needs, and for public health nurses to perform contact
tracing and other response activities. The contact tracing may identify other people with HIV,
people who may benefit from additional information and access to prevention strategies, and

will help with targeting messaging about the outbreak.

Recommendations on who should be tested and targeted for testing have also been refined.
There are recommendations to increase testing for STIs through the response plan, including
embedding testing into annual health checks and considering other testing options. Funding
has been provided for a residential retreat for Aboriginal and Torres Strait Islander people who
are HIV positive in Queensland to combat isolation and improve access to health care. Work is
also being undertaken to understand how best to communicate relevant messages with the

community who are at risk.

3.8.3 Syphilis outbreak in North Australia

The increase in HIV notifications has occurred in the context of a major syphilis outbreak

occurring in FNQ since 2011, affecting many Aboriginal and Torres Strait Islander people. This
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outbreak has been thought to be linked to this HIV outbreak, with co-infection of syphilis a

major risk for those with HIV in the region.

There are known links between STIs and HIV, with STIs known to increase the risk of HIV three
to five-fold (21). STls can also increase shedding of HIV which further increases the risk of
transmission (6, 21). Syphilis was thought to be close to elimination in Australia in the early
2000s; however, syphilis began to increase in January 2011 among young Aboriginal and Torres
Strait Islander people in North Queensland and spread throughout North Australia. An official
outbreak was declared in North Queensland in September 2011 and in 2014 outbreaks of
syphilis were also declared in the Northern Territory and Western Australia (22). From 2011 to
2015, 790 people were diagnosed with syphilis associated with this outbreak, with the majority
residing in remote and rural communities. The outbreak is now affecting thousands of people

in North Australia, many of whom are Aboriginal and Torres Strait Islander.

In 2015, a multijurisdictional syphilis outbreak group was formed as part of the Communicable
Diseases Network Australia to address the syphilis outbreak (22). Through this response, the

disease control interventions that are now in place include:

e Opportunistic and community screening, particularly of the young (aged less than 35

years) sexually active population;
e Immediate treatment of those with symptoms, tested positive or sexual contacts;
e Antenatal screening;
e Public health alerts;
e Education and campaign programs; and,
e Active follow up of individuals (22).

Additionally, North Queensland have developed the North Queensland Aboriginal and Torres
Strait Islander STI action plan 2016 — 2021 as a direct response to the syphilis outbreak. The
main goals of the action plan are to eliminate congenital syphilis, control the syphilis outbreak
and to reduce prevalence of STls in the Aboriginal and Torres Strait Islander population in

North Queensland (23).

This response has the potential to impact on HIV in the region through the increased screening
for STIs, and increased awareness about STlIs generally. The control of syphilis and other STls in
North Queensland may reduce the risk of acquiring HIV and assist in controlling this outbreak

(23).
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3.8.4 Public health implications

As HIV is a lifelong illness that cannot be cured but can be managed, ongoing care and
sustainable resources are required to control this outbreak. Improving awareness of
preventative strategies, increasing accessibility to culturally safe health services, and
addressing the stigma and shame that surround STls, could be helpful in addressing this
outbreak (13). Culturally appropriate resources focused at young Aboriginal and Torres Strait
Islander people could assist in overcoming this barrier, such as the ‘Young, deadly, free’

campaign (see Figure 22).

‘Young, deadly, free’ is a resource that aims to provide information about sexual health to
young Aboriginal and Torres Strait Islander people and increase uptake of testing and
treatment of STlIs (24). It was developed with Aboriginal and Torres Strait Islander people, is
culturally appropriate and targets the at risk groups within communities. It also involves
training young Aboriginal and Torres Strait Islander people in remote and very remote areas of
Australia to deliver education sessions within their communities to increase awareness and
uptake of routine testing. Contact tracing of newly identified cases and routine surveillance —
including testing for HIV — has the potential to identify transmission clusters and associated
risk factors that may otherwise go unnoticed (25). The ability to find and diagnose these cases

when newly acquired would help in reducing further transmission and ceasing outbreaks early.

Figure 22: Young, Deadly, Free website

Reflecting the patterns observed in the non-Indigenous population, the majority of national
preventative strategies currently target the MSM community (1). This may be an ineffective
HIV prevention strategy for Aboriginal and Torres Strait Islander people, given that nationally
approximately 50% of cases are not amongst MSM. However, this outbreak did show an
increased prevalence of HIV in Aboriginal and Torres Strait Islander MSM in FNQ. To reflect the
transmission risks within the Aboriginal and Torres Strait Islander population nationally,
preventive strategies must balance efforts among the affected population groups; MSM,

people who inject drugs and the heterosexual populations. Very few HIV campaigns are
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initiated for heterosexual people and people who inject drugs in Australia. This is in part
because of the low number of prevalence of HIV relative to the MSM population overall, but

within the Aboriginal and Torres Strait Islander population this should not be the case.

Recent advances in HIV prevention, such as PrEP, have seen Aboriginal and Torres Strait
Islander peoples largely left behind because strategies have not accounted for underlying
determinants and social nor structural factors at play that enhance HIV risk in Aboriginal and
Torres Strait Islander communities (26). This has resulted in a lower uptake and coverage of
PrEP among high risk Aboriginal and Torres Strait Islander MSM than for the non-Indigenous

population.

3.8.5 Strengths and limitations

To our knowledge, this is the first study to quantify the notification rates for, or characteristics
of, HIV in the Aboriginal and Torres Strait Islander population in FNQ since HIV became

notifiable 35 years ago.

Strengths of this study included engaging with and receiving support from local health
organisations in FNQ. Also, the engagement and involvement of Queensland Health on the
research team assisted in gaining an understanding of the local context and response activities.
The processes in place to access and analyse the data is strong which protects individuals and

communities who may be involved.

Limitations of this study included that it was not possible to look at syphilis or other STl data in
relation to HIV which led to an inability to show how many people involved in the HIV outbreak
had a syphilis co-infection which may be related to the simultaneous syphilis outbreak. Not
having access to testing data, or data on contact tracing and mobility those involved limited
the ability to assess the nature of this outbreak. HIV is coded anonymously across Australia
which can be problematic from a public health surveillance point of view; however, there are
barriers to this as maintaining confidentiality is vital. Not having access to data on treatment
clinics, ongoing treatment status or testing data was also a limitation. These variables are
important in outbreak investigations as they can impact on transmission and control of an
outbreak. Combining multiple databases, such as the SHIP database with NOCs, through data
linkage studies may fill some of these gaps. Sequencing data to analyse the possible link
between cases may also help address this limitation in future studies. Calculating rates
annually for 35 years’ (1984-2019) proved difficult as population measurement practices have

changed multiple times over this period and consistent population estimates were
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problematic. Finally, the small numbers may have impacted on the ability to detect significant

differences during analysis.

3.9 Recommendations

The development of a nationally agreed upon definition for an outbreak of HIV could assist
state and territory authorities with their capacity to declare an outbreak and respond
appropriately. However, local perception of an outbreak should also be responded to quickly

to limit further transmission.

The Fifth National Aboriginal and Torres Strait Islander Blood Borne Viruses and Sexually
Transmissible Infections Strategy 2018-2022 includes 10 guiding principles to support the

national response to HIV:
1. Centrality of people with HIV and meaningful involvement of priority populations;
2. Human rights;
3. Access and equity;
4. Health promotion;
5. Prevention;
6. Quality health services;
7. Harm reduction;
8. Shared responsibility;
9. Commitment to evidence-based policy and programs; and,
10. Partnership (13).

These principles can be adapted to the response in FNQ. Based on this study,
recommendations include enhancing the public health response including care teams with
additional resources traveling to communities, as well as comprehensive contact tracing to test
those who have been exposed and thus control the outbreak. However, comprehensive
contact tracing should be undertaken using a culturally appropriate approach, building

relationships and trust, and may need to be tailored for specific individuals and communities.

Increasing awareness of culturally appropriate sexual health resources such as those seen
through the campaign, ‘Young, Deadly, Free’ and finding ways to improve engagement with

the affected communities and individuals is important. This could include appointing more
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Aboriginal and Torres Strait Islander staff to act as liaisons with medical staff, the affected
community, and those at risk, to help reduce transmission. Multiple studies have
recommended peer education as a way to engage with young Aboriginal and Torres Strait

Islander people who are at higher risk of acquiring STIs (24, 27).

Increasing routine HIV testing in the population, particularly at risk groups, and analysing
testing data in relation to case data is important. An increase in notifications should be quickly
resourced and responded to. Improving access and awareness of preventative medicines (such
as PrEP), and the importance of early diagnosis and maintenance of treatment, including
culturally respectful health services, can contribute to stabilising the outbreak. Ensuring

prevention and treatment medicines are affordable and easily accessible for all people is vital.

3.10 Conclusion

This study found that there has been an outbreak of HIV in the Aboriginal and Torres Strait
Islander population in FNQ occurring since 2014, with rates in 2016 the highest recorded in
this region and at least three times that of the non-Indigenous population. Additionally, 59.4%
of all notifications affecting Aboriginal and Torres Strait Islander people over the last 35 years
have occurred since 2014. There is a need for an enhanced public health response with

additional resourcing to combat this outbreak.

The enhanced response should consider multiple care teams with additional HIV resources
traveling to communities throughout Cairns, Torres and Cape to engage with the community
about prevention and control of STIs. Additionally, comprehensive contact tracing could be
undertaken to reach those that may have been exposed and control the outbreak; however,
sensitivities surrounding this should be considered and confidentiality of patients should be
ensured. It is important that this outbreak is dealt with promptly to avoid a similar situation to
the syphilis outbreak that is still ongoing. The promotion and dissemination of culturally
appropriate sexual health resources, such as ‘Young, deadly, free’, could be helpful to target

young Aboriginal and Torres Strait Islander people who are at greatest risk.
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Appendix A
One page summary.

Contact: Tamara Riley (tamara.riley@anu.edu.au)

Masters of Applied Epidemiology (MAE) Scholar
Aboriginal and Torres Strait Islander Health program
Australian National University

ANU Supervisors: Katie Thurber & Ray Lovett

The research team includes members from Cairns and Hinterland Hospital and Health Service,
Queensland Health, Communicable Diseases Branch, Queensland Health, South Australia
Health and Medical Research Institute, and the Australian National University.

The research aim is to investigate the increases in HIV cases among the Aboriginal and Torres
Strait Islander population in Far North Queensland.

The key objectives are to:

* Perform a descriptive analysis and characterise the cases;
» Describe the diagnosis and treatment cascade; and,
* Hold knowledge exchange sessions with local health organisations to discuss findings.

Context: Since 2014 there has been an increase of Human Immunodeficiency Virus (HIV) cases
within the Aboriginal and Torres Strait Islander population in Far North Queensland, with
approximately 41 new cases identified. Usually in this region, there is 1-2 cases diagnosed
within the Aboriginal and Torres Strait Islander population annually. This study will
characterise and describe the increase in cases and investigate whether an outbreak has
occurred. Concurrently we will describe the diagnosis and treatment cascade to understand
health care access and treatment uptake. Knowledge exchange sessions will also be held with
local health organisations to discuss findings, dissemination and public health implications.

This study will provide a means to be able to document the increase in cases and discuss
implications for the community and for local health services. This study may also contribute to
the evidence base regarding HIV in the Aboriginal and Torres Strait Islander population.

Method: This will be a quantitative study involving a case-series analysis, and knowledge
exchange sessions with local health organisations. The study will involve using de-identified
data obtained through Queensland Health.

The study will involve the following:

¢ Gather information from Queensland Health and local databases such as those held at
Cairns Sexual Health Service;

» Describe the increase in cases including epidemiological factors;

« Characterise the cases by time, place, person, and clinical and lab characteristics of
cases at diagnosis;

* Describe the diagnosis and treatment cascade;

* ldentify and assess control measures to prevent further transmission; and,

*  Write report and recommendations for public health action, incorporating knowledge
from local health services.
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Appendix B

Queensland Health

Public Health Alert

Queensland
Government

February 2018
Attn: All clinicians
Re: Increased cases of HIV in Aboriginal and/or Torres Strait Islander people in Far
North Queensland.

There has been an increase in the number of HIV diagnoses in Aboriginal and/or Torres Strait
Islander people in Far North Queensland (FNQ). Most cases have been diagnosed in people
resident in the Cairns region; some also travel to, or reside in regional or remote communities.
The majority of cases have been in men, many of whom have male and female partners, but
do not identify as gay or bisexual. Sexual contact appears to be the main route of transmission.
63% of new cases diagnosed in Aboriginal and/or Torres Strait Islander people in FNQ since
2014 have been in people aged less than 40 years. Contact tracing has been undertaken for all
cases, but it is highly likely that others may have been exposed, and these people may be
unaware of their risk.

A number of people newly diagnosed with HIV have also had syphilis co-infection. Syphilis is
known to increase the risk of HIV transmission. There are syphilis outbreaks affecting young
Aboriginal and Torres Strait Islander people across northern Australia and also affecting gay
men and men who have sex with men (MSM) in the Cairns and Hinterland HHS area.

Many people experience barriers when accessing services for sexual health care, including
experiences of shame and stigma and concerns re confidentiality. Ensuring your service is
welcoming and non-judgemental can increase attendance and facilitate better health
outcomes.

At risk groups: Most of the HIV cases diagnosed in Aboriginal and/or Torres Strait Islander
people in FNQ have been in men aged 20 - 40 years who have male sex partners. All gay men
and men who have male sexual partners are also at risk.

Offer opportunistic HIV, syphilis and other STI testing to all people in at risk groups when they
attend health services.

Key points:

* Continue to offer syphilis and HIV testing to all Aboriginal and Torres Strait
Islander people aged 15-39 years as part of a comprehensive STl screen.

* Ensure all clients who test positive for chlamydia or gonorrhoea are also tested
for syphilis and HIV.

* Testall gay men and MSM as per the STIGMA guidelines
(http://stipu.nsw.gov.au/wpcontent/uploads/STIGMA_Testing_Guidelines_Final_
v5.pdf)

* Consider ways to make your service accessible for all clients.

*  Prompt treatment and contact tracing are critical to STI control.

* Provide information to clients about risk reduction and regular testing if they
change partners.
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Further information and assistance with contact tracing:

* Australasian Society for HIV, Viral Hepatitis and Sexual Health Medicine (ASHM)
resources:
http://www.ashm.org.au/HIV/

*  Your local Sexual Health service, Men’s and Women’s Health service or contact
tracing officer

* In Cairns and Hinterland: Cairns Sexual Health Service HIV Response CNC Lucy
Thallon and Cairns Contact Tracing Officer Debbie Penney on (07) 4226 4769.

Dr Annie Preston-Thomas Public Health Medical Officer- Sexual Health Team, Tropical Public
Health Service, Cairns

Office Postal Phone Fax
Tropical Public Health Services (Cairns) PO Box 1103 (07) 4226 5555 (07) 4031 1440
William McCormack Place I CAIRNS QLD 4870

Level 7, 5B

Sheridan Street

CAIRNS QLD

4870
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Chapter 4

Markers of chronic disease risk in a cohort of
Aboriginal children and adolescents in urban
New South Wales: findings from the Study of
Environment on Aboriginal Resilience and Child
Health
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4.1 Abbreviations and acronyms

ACCHS Aboriginal Community Controlled Health Services

BMI Body mass index

Cl Confidence interval

CvD Cardiovascular disease

HbAlc Haemoglobin Alc

HDL High density lipoprotein cholesterol

LDL Low density lipoprotein cholesterol

NSW New South Wales

PR Prevalence ratio

SEARCH Study of Environment on Aboriginal Resilience and Child
Health

4.2 Acknowledgements

| would like to acknowledge the Study of Environment on Aboriginal Resilience and Child
Health (SEARCH) project team at the Sax Institute and partnering Aboriginal Community
Controlled Health Services (ACCHS) that have assisted with this study, as well as the SEARCH
participants and their families. | would also like to acknowledge Professor Emily Banks and Dr

Jason Agostino for their input and valuable feedback.
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4.3 Abstract

Background: There are high rates of chronic disease present within the Aboriginal and Torres
Strait Islander population. However, there is limited evidence regarding the distribution of
chronic disease risk markers in children and adolescents. This study aims to provide insight into
the chronic disease risk profiles of children and adolescents using data from a cohort study of

Aboriginal youth in New South Wales (NSW).

Methods: SEARCH is conducted with four ACCHS in NSW. Data were collected by Aboriginal
Research Officers employed by the local ACCHS. This study investigated the distribution of
adult chronic disease risk markers including blood lipids (total cholesterol, low density
lipoprotein (LDL) cholesterol and high density lipoprotein (HDL) cholesterol), haemoglobin Alc
(HbA1c), and Body Mass Index (BMI) among Aboriginal children and adolescents aged 5-19
years participating in SEARCH. The relationship of cholesterol and HbAlc markers to

demographic factors and BMI was also analysed using prevalence ratios (PR).

Results: The prevalence of chronic disease risk markers, according to established adult cut-
offs, was low in the cohort. No individuals had high total cholesterol (0.0%), and only a small
percentage of individuals had high LDL (2.9%) or HbAlc (2.4%). The majority of the cohort had
normal HDL (85.0%). 45.7% of the cohort had a BMI in the normal weight range, 23.2% were
overweight, and 31.2% were obese. The prevalence of borderline total cholesterol was 27%
higher in those who were obese compared to those with a normal weight (PR 1.27, 95%Cl
1.06-1.52). The prevalence of low HDL was two-fold among those who were obese compared
to those with a normal weight (PR 2.12, 95%CI 1.26-3.57). Finally, the prevalence of low HDL
was 81% higher in those aged 15-<19 years compared to the 5-<10 year age group (PR 1.81,
95%Cl 1.00-3.26). We did not observe significant differences in LDL or HbAlc by age group,

BMI, or sex.

Conclusion: Most youth in the SEARCH cohort were healthy with a low prevalence of chronic
disease risk markers in the cohort. However, there were some signs that children in the cohort
may be at risk of developing chronic disease later in life. A small percentage of the cohort did
have high ‘bad’ cholesterol and HbA1c levels. We found some evidence of increasing
prevalence of chronic disease risk with increasing age and BMI. There are opportunities to

intervene and promote health factors that may decrease the risk of chronic disease in this age

group.
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4.4 Prologue

4.4.1 My role

My role in this study was as the study leader. Chronic disease research is a priority for SEARCH
and in Phase 2 new biomarkers were collected from the participants including chronic disease
risk markers. | worked with Professor Emily Banks, Chief Investigator of SEARCH, to develop
the research proposal. | developed a one page summary of the research proposal and engaged
with the ACCHS to gain their input on the study (see Appendix A). | also developed a one page
summary report of key findings to feedback to the ACCHS (see Appendix B). | made multiple
trips to Sydney to meet with the SEARCH project team at the Sax Institute and accompany the
team to the ACCHS to meet their staff. | travelled to Sydney in May 2018 to initially discuss the
proposal for the study, and again in February 2019, to engage with the Tharawal Aboriginal
Medical Service. | formed networks with the SEARCH project team who were helpful in
assisting me with undertaking the data access process, undertaking training to access the
secure network which houses the database, and engaging with the ACCHS. | also regularly
attended the monthly SEARCH Centre for Research Excellence® meetings and presented on my
recent training and conference experiences during the CRE meeting in July 2019 (see Appendix
C). The SEARCH project team, the Tharawal Aboriginal Medical Service in Western Sydney, and
the Riverina Medical and Dental Corporation in Wagga Wagga have representatives on the

research team.

4.4.2 Lessons learnt and reflection

This study gave me experience in developing a paper for publication and allowed me to learn

more about Aboriginal and Torres Strait Islander chronic disease risk.

| undertook training and learnt how to use the Secure Unified Research Environment (SURE) to
access the SEARCH database and undertake the analysis. This took some getting used to as
importing documents and data into and out of SURE was tricky and, as my Supervisors did not
have access to SURE, it made it difficult at times to work through queries about the analysis
and seek feedback. | also built on my skills and experience in performing a data analysis using

Stata.

This study reiterated the importance of the involvement of the community, in this case the

partnering ACCHS, when undertaking research and publishing in the Aboriginal health space.

8 https://www.saxinstitute.org.au/centre-for-research-excellence-in-urban-aboriginal-child-health/

121


https://www.saxinstitute.org.au/centre-for-research-excellence-in-urban-aboriginal-child-health/

The ability for the ACCHS to control the messaging that comes from the data they collect is

integral and their continued input must always be sought.

4.4.3 Public health importance

Chronic disease is the one of the biggest contributors to the burden of disease in the
Aboriginal and Torres Strait islander population, with cardiovascular disease (CVD) and
diabetes among the most common (1). Understanding who is at low risk, as well as who is at

high risk, is important to understand disease burden in the population.

This study analysed the distribution of adult chronic disease risk markers in a cohort of
Aboriginal youth in NSW and the relationship between these biomarkers and BMI.
Understanding the distribution of these biomarkers can help with understanding the chronic

disease risk profile of the cohort.

Currently, there is not a lot known about the development of chronic disease risk across the
life course of Aboriginal peoples. This study will contribute to filling this evidence gap by
profiling the distribution of risk markers in a cohort of Aboriginal children and adolescents.
Preventive medicine and health promotion in children and adolescents could help prevent the
development of chronic disease in adulthood; therefore, it is important to understand the

early patterning of chronic disease risk in this population.

This chapter contains a data analysis of SEARCH data to assess the distribution of chronic

disease risk markers in Aboriginal children and adolescents in NSW.
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4.5 Introduction

There have been dramatic declines in CVD mortality in the Aboriginal and Torres Strait Islander
population in recent decades (2). However, there is extensive evidence that there is still a high
risk of chronic disease in this population. In 2011, an estimated 64% of the total Aboriginal and
Torres Strait Islander burden of disease was chronic diseases (1). Some of the most prevalent
chronic conditions and risk factors include overweight and obesity, renal disease, diabetes, and
CVD (3). These conditions also affect young people, with CVD and diabetes among the top 10
health conditions affecting Aboriginal and Torres Strait Islander people aged 10-24 years in

2012-13 (4).

CVD is the second largest contributor to the burden of disease in Aboriginal and Torres Strait
Islander people (1). In 2012-13, 8 per 100 Aboriginal and Torres Strait Islander people aged 10-
24 years self-reported having a heart or circulatory condition, with 2.7 per 100,000 Aboriginal
and Torres Strait Islander people aged 15-19 years passing away due to CVD (4). However, CVD
in young people may be congenital and, therefore, may not be related to cholesterol levels. A
high BMI during childhood has been correlated with hypertension in adolescence. A study
undertaken using the SEARCH cohort found that 15.6% of the cohort had hypertension and
12.3% had pre-hypertension, with one of the strongest predictors of hypertension being a high
BMI (5). The research also revealed that hypertension in childhood reliably predicts
hypertension in adulthood increasing the risk of circulatory conditions (5). Similarly, a study
undertaken in 2017 using the Aboriginal Birth Cohort found that a high BMI in childhood and

adolescence (at 11 and 18 years of age) was associated with hypertension (6).

Type 1 diabetes commonly occurs during childhood and adolescents. Type 2 is more common
in adulthood; however, it can still affect young people (4). In 2012-13, 0.5 per 100 Aboriginal
and Torres Strait Islander people aged 10-24 years self-reported as having diabetes (4).
Aboriginal and Torres Strait Islander adolescents with type 2 diabetes can show higher rates of
chronic disease risk markers, including hypertension, elevated cholesterol, and obesity (7).
Aboriginal and Torres Strait Islander people have been found to have an earlier onset of
metabolic diseases, with the incidence of these diseases continuing to increase in adolescents,

including a rise in type 2 diabetes (7).

A high BMI has found to be associated with an increased risk of chronic disease in adults (8). A
high BMI in childhood can predict a high BMI in adulthood as overweight children are more
likely to become overweight and have a high BMI as adults (9). A cohort study of Aboriginal
and Torres Strait Islander children found that overweight and obesity was common and

increased rapidly in early childhood, with the prevalence of obesity significantly higher in
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Aboriginal and Torres Strait Islander children aged 5-9 years of age, compared to non-
Indigenous children of the same age (10). In 2012-13, 30% of Aboriginal and Torres Strait
Islander children aged 2-14 years were found to be overweight or obese, with similar
percentages in males and females, and the prevalence increasing with age (11). Additionally,

approximately 8% of children aged 2-14 years were underweight (11).

While it is clear that chronic diseases affect Aboriginal and Torres Strait Islander children and
adolescents, their distribution is unknown as there is limited evidence quantifying chronic
disease risk in this population (8). There is also limited evidence describing the relationship
between chronic disease risk markers, demographic factors and BMI. We require further
evidence on the chronic disease risk profile of Aboriginal and Torres Strait Islander children
and adolescents, including the relationship between chronic disease risk markers and BMI, age
and sex, in order to assess those at early risk, improve early detection of chronic disease, and
assist in preventing chronic conditions. Analysing the distribution of blood lipids and HbA1c in
Aboriginal and Torres Strait Islander children and adolescents will assist in assessing the risk of
chronic diseases, such as CVD and diabetes, in this population. We recognise that the markers
used in this study are chronic disease risk markers for adults; however, we will be using them
throughout this study in relation to children and adolescents. There are limited validated risk
factor thresholds established for Aboriginal children and adults. This requires additional study

and is beyond the scope of this paper.

4.6 Methods

This is a cross-sectional analysis of data from a cohort study and involves quantifying the
distribution of chronic disease risk markers among children and adolescents aged 5-19 years

involved in the SEARCH.

4.6.1 Ethics approval

Ethics approval was provided by The Australian National University’s Human Research Ethics

Committee (2013/162), and the Aboriginal Health and Medical Research Council (892/12).

4.6.2 SEARCH

SEARCH is a longitudinal study of 1672 urban Aboriginal children and adolescents and 642

carers in NSW. Baseline data (Phase 1) were collected in 2008 — 2012 from children,
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adolescents and their carers, through four ACCHS within NSW. Data are collected by Aboriginal
Research Officers who are employed by the local ACCHS. The Research Officers conducted
face-to-face interviews with the child and their carer, and conduct a clinical assessment

including weight, height, waist circumference, and blood pressure measurements.

In Phase 2, families were followed up starting in 2014 and the data collection is still ongoing.
Phase 2 included surveys and clinical assessment with an additional chronic disease
component in which biomarkers — including a blood lipid panel and HbA1c testing — were

taken for analysis. The current analysis is based on data from Phase 2.

4.6.3 Study aims and hypothesis

The main aims of this study were to 1) investigate the distribution of blood lipids and HbA1c
among children and adolescents in the SEARCH Phase 2 cohort, and 2) investigate the
relationship between blood lipids and HbAlc with BMI, age and sex. The objective was to
determine those at low risk and high risk of developing chronic disease and contribute to
improving early detection and prevention by informing screening principles in Aboriginal

children and adolescents.

We hypothesised that markers of chronic disease risk would be present among Aboriginal and
Torres Strait Islander children and adolescents, and that these would be associated with high
BMI and increasing age. To our knowledge, this is the first Australian study to quantify the
distribution of chronic disease risk markers in Aboriginal children and adolescents in relation to

BMI, age and sex.

4.6.4 Study sample

The inclusion criteria for this study were children and adolescents participating in Phase 2 of
SEARCH as of March 2019. This study was restricted to children aged 5-19 years of age, and to
children who do not have an implausible BMI Z-score recorded. Of these children and
adolescents, those who had total cholesterol, HDL, LDL and HbA1c recorded were also

included in further analysis based on these outcomes (see Figure 23).
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Figure 23: Flow chart of study sample

4.6.5 Study variables

The primary outcome variables, cholesterol and HbAlc, were used as blood lipids can be a

marker for CVD and HbA1C can be a marker for diabetes (3).

Blood lipid levels (cholesterol) can provide information on one aspect of CVD risk. Cholesterol
results should be interpreted with caution when analysing them in isolation as these need to
be considered in the context of absolute CVD risk (12). The cholesterol measures included in
this study are total cholesterol, HDL cholesterol and LDL cholesterol. The National Guide to a
preventative health assessment for Aboriginal and Torres Strait Islander people was used to
specify the cut-offs (13). For total cholesterol <4.0 mmol/L is normal, 4.0 — 7.5 mmol/L is
borderline, and >7.5 mmol/L is high. For LDL cholesterol <2.0 mmol/L is normal, 2.0 — 3.5
mmol/L is borderline, and >3.5 mmol/L is high (13). For HDL cholesterol <1.0 mmol/L is low
and >/= 1.0 mmol/L is normal, with higher HDL being a protective factor for CVD (13). The cut

offs used in this study are the adult cut offs as there are no validated cut offs for children (13).

HbA1c tests are used to diagnose diabetes by analysing the levels of glucose in the blood (4).
Since 2012, HbAlc has been accepted as the primary method for diagnosing diabetes (13). The
National Guide to a preventative health assessment for Aboriginal and Torres Strait Islander
people was also used to specify relevant HbAlc cut-offs. HbAlc of <5.5% (<42mmol/mol) is
normal, 5.5 — 6.4% (42-47 mmol/mol) is borderline (prediabetic and requires further

investigation), and = 6.5% (=48 mmol/mol) is diagnostically high for diabetes (13). The cut offs
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used in this study are the adult cut offs as there are no validated cut offs for children (13).

Borderline and high HbAlc were grouped together to avoid small numbers.

BMI was a secondary outcome. BMI and BMI Z-scores are calculated by the SEARCH project
team for each individual. BMI is a proxy measure of total body fat that considers weight and
height. BMI can be standardised in relation to age and sex by calculating BMI Z-scores. This
allows comparison of BMI across different age groups and sexes. The World Health
Organization (WHO) cut-offs were used to categorise BMI in this study. This study was
restricted to children aged 5 to 19 years so that all participants were subject to the same BMI
Z-score cut offs (14). The WHO guidelines define underweight as a BMI Z-score of <-2, normal
weight as -2 — 1, overweight as 1-2, and obesity as >2 in those aged 5-19 years (14).
Underweight and normal weight were grouped together to avoid small numbers. Where

outcomes are presented as a continuous variable in graphs, small cells are excluded.

The exposure variables were age and sex. Age was calculated by the SEARCH project team
based on date of birth and date at survey. Age was cut into three categories: 5-<10 years, 10-

<15 years, and 15-<19 years. Sex was a binary variable coded as male and female.

4.6.6 Statistical analysis

All statistical analyses were performed using Stata 16.

The first step of the analysis was to quantify the distribution of blood lipids (total cholesterol,
HDL cholesterol and LDL cholesterol), HbAlc, and BMI in the cohort overall. Histograms were
created to display the distribution of each outcome in the cohort. We then examined the mean
value and associated 95% confidence interval (Cl) for each measure overall and in relation to

the exposure variables (age, sex and BMI). All cells <5 were confidentialised.

Regression analyses were undertaken to calculate PR and quantify the association between the
outcome and age, sex, and BMI. First, univariate analyses were undertaken, adjusted for one
variable at a time. Next, adjusted analyses were undertaken. The univariate models were
repeated with additional adjustment for age and sex, where appropriate. BMI was not
adjusted for when quantifying the association between age or sex and the outcomes, as BMl is
potentially along the causal pathway between age or sex and the outcome of interest (see

Figure 24).
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Blood lipids

and HbA1c

Figure 24: Hypothesised pathway between age and sex, BMI, and the outcomes of interest

For each model, the outcome variable was a binary variable and significance was assessed

using p values (p<0.05) and 95% ClI.

4.7 Results

This study included 488 children and adolescents: 192 aged 5-<10 years (39.3%), 211 aged 10-
<15 years (43.2%), and 85 aged 15-<19 years (17.4%). Of this cohort, 234 were male (47.9%)
and 254 were female (52.1%).
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Figure 25: BMI Z-score histogram (small cells not shown)

Of the 488 children and adolescents who had a BMI recorded, 45.7% were of normal weight,
23.2% were overweight, and 31.2% were obese (see Figure 25). The mean BMI Z-score was
1.13 (95%Cl 0.99-1.26). The mean BMI was higher among those aged 10-<15 (1.25, 95%CI 1.05-
1.45) and 15-<19 years (1.61, 95%Cl 1.31-1.91), compared to those who were 5-<10 years
(0.78, 95%Cl 0.58-0.98). The prevalence of obesity was 40.0% in those aged 15-<19 years,
35.5% in those aged 10-<15 years, and 22.4% in those aged 5-<10 years. The distribution of

BMI was similar in males and females (see Table 23).
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Table 23: BMl| distribution overall and by age group, sex

BMI
Mean Normal Overweight % | Obese % (n) Total
(95% Cl) weight % (n) (n)
Total 1.13(0.99- 45.7 (223) 23.2 (113) 31.2 (152) 488
1.26)
Age group
5-<10 0.78 (0.58- 58.9 (113) 18.8 (36) 22.4 (43) 192
0.98)
10-<15 1.25 (1.05- 40.3 (85) 24.2 (51) 35.5 (75) 211
1.45)
15-<19 1.61 (1.31- 29.4 (25) 30.6 (26) 40.0 (34) 85
1.91)
Sex
Male 1.07 (0.87- 46.6 (109) 21.4 (50) 32.1(75) 234
1.27)
Female 1.18 (1.01- 44.9 (114) 24.8 (63) 30.3(77) 254
1.35)
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Figure 26: Total cholesterol histogram (small cells not shown)

Of the 442 children and adolescents who had total cholesterol recorded, 43.2% had normal,

56.8% had borderline and no individuals had high total cholesterol (see Figure 26). The mean

total cholesterol was 4.19 mmol/L (95%Cl 4.12-4.27) and was relatively similar across age

groups. The prevalence of borderline total cholesterol was 54.9% among those aged 5-<10

years, 56.7% among those aged 10-<15 years, and 60.9% among those aged 15-<19 years (see

Table 24). There was no significant difference in the prevalence of borderline (versus normal)
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total cholesterol in the older age groups compared to those aged 5-<10 years (10-<15 years PR

1.03, 95%CI 0.86-1.24; 15-<19 years PR 1.11, 95%Cl 0.89-1.38) (see Table 25).

There was a similar distribution among males and females, with 43% of each having normal
and 56% of each having borderline total cholesterol. There was no significant difference in the
prevalence of borderline (versus normal) total cholesterol among females compared to males

(PR 1.00, 95%Cl 0.85-1.18).

The prevalence of borderline total cholesterol was higher in those with a higher BMI. 52.0% of
those with normal weight, 53.1% of those who were overweight and 66.2% of those who were
obese had borderline total cholesterol. There was a 28% increase in the prevalence of having
borderline (versus normal) total cholesterol in those who were obese compared to those with
a normal weight (PR 1.27, 95%Cl 1.06-1.52). After adjusting for age and sex, the result
remained significant (PR 1.27, 95%Cl 1.06-1.52).

Table 24: Total cholesterol distribution overall and by age group, sex, and BMI

Total cholesterol

Mean (95% Normal % (n) | Borderline % | High % (n) Total
Cl) mmol/L (n)

Total 4.19 (4.12- 43.2 (191) 56.8 (251) 0.0 (0) 442
4.27)

Age group

5-<10 4.18 (4.06- 45.1 (78) 54.9 (95) 0.0 (0) 173
4.29)

10-<15 4.18 (4.07- 43.3 (81) 56.7 (106) 0.0 (0) 187
4.29)

15-<19 4.26 (4.09- 39.0(32) 60.9 (50) 0.0 (0) 82
4.43)

Sex

Male 4.18 (4.07- 43.3 (94) 56.7 (123) 0.0 (0) 217
4.28)

Female 4.21 (4.11- 43.1(97) 56.9 (128) 0.0 (0) 225
4.31)

BMI

Normal 4.12 (4.02- 47.9 (94) 52.0(102) 0.0 (0) 196
4.23)

Overweight | 4.19 (4.03- 46.9 (46) 53.1(52) 0.0 (0) 98
4.34)

Obese 4.31 (4.17- 33.8(47) 66.2 (92) 0.0 (0) 139
4.45)
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Table 25: PR and 95% ClI of borderline/high total cholesterol, by age group, sex, and BMI

Total cholesterol (borderline/high versus normal)

Unadjusted Adjusted for age and sex

PR 95% Cl P value PR 95% Cl P value
Age group
5-<10 1 - - 1 - -
10-<15 1.03 0.86-1.24 | 0.736 1.03 0.86-1.24 0.734
15-<19 1.11 0.89-1.38 | 0.350 1.11 0.89-1.39 0.345
Sex
Male 1 - - 1 - -
Female 1.00 0.85-1.18 | 0.965 0.99 0.84-1.17 0.932
BMI
Normal 1 - - 1 - -
weight
Overweight 1.02 0.81-1.28 | 0.868 1.00 0.79-1.27 0.978
Obese 1.27 1.06-1.52 | 0.009 1.27 1.06-1.52 0.011
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Figure 27: HDL histogram (small cells not shown)

Of the 440 children and adolescents who had HDL recorded, 15.0% had low, and 85.0% had
normal HDL cholesterol (see Figure 27). The mean HDL was 1.41 mmol/L (95%Cl 1.37-1.44).
The prevalence of low HDL 11.6% among those aged 5-<10 years, 15.5% among those aged 10-
<15 years, and 21.0% among those aged 15-<19years (see Table 26). There was an 81%
increase in the prevalence of having low (versus normal) HDL cholesterol in those aged 15-<19
years compared to the 5-<10 year age group (PR 1.81, 95%Cl 1.00-3.26). After adjusting for age

and sex the result was not significant (PR 1.72, 95%Cl 0.96-3.11). There was not a significant
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difference between the 10-<15 and the 5-<10 year age group (PR 1.33. 95%Cl| 0.78-2.27) (see

Table 27).

The prevalence of normal HDL was 81.7% among females and 88.4% among males.

Comparatively, 18.3% of females and 11.6% of males had low HDL. There was no significant

difference in the prevalence of low (versus normal) HDL among females compared to males

(PR 1.58, 95%Cl 0.99-2.51).

89.7% of those with normal weight had a normal HDL, compared to 87.8% of those who were

overweight and 78.3% of those who were obese. 10.3% of those with normal weight had low

HDL, compared to 12.2% of those who were overweight and 21.7% of those who were obese.

The prevalence of having low (versus normal) HDL was two-fold in those who were obese

compared to those with a normal weight (PR 2.10, 95%Cl 1.24-3.54). After adjusting for age

and sex the result remained significant (PR 1.95, 95%Cl 1.15-3.32).

Table 26: HDL cholesterol distribution overall and by age group, sex, and BM|

HDL cholesterol

Mean (95% Cl) Low % (n) Normal % (n) Total
mmol/L
Total 1.41(1.37-1.44) | 15.0(66) 85.0 (374) 440
Age group
5-<10 1.48 (1.41-1.54) | 11.6(20) 88.4 (152) 172
10-<15 1.40(1.34-1.46) | 15.5(29) 84.5 (158) 187
15-<19 1.27 (1.21-1.34) | 21.0(17) 79.0 (64) 81
Sex
Male 1.46 (1.40-1.51) | 11.6 (25) 88.4 (191) 216
Female 1.36 (1.30-1.41) | 18.3 (41) 81.7 (183) 224
BMI
Normal 1.50 (1.44-1.56) | 10.3 (20) 89.7 (175) 195
Overweight 1.43(1.34-1.51) | 12.2(12) 87.8 (86) 98
Obese 1.28(1.22-1.34) | 21.7 (30) 78.3 (108) 138
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Table 27: PR and 95% Cl of low HDL cholesterol, by age group, sex, and BMI

HDL cholesterol (low versus normal)

Unadjusted Adjusted for age and sex

PR 95% Cl P value PR 95% Cl P value
Age group
5-<10 1 - - 1 - -
10-<15 1.33 0.78-2.27 0.288 1.34 0.79-2.27 0.277
15-<19 1.81 1.00-3.26 0.050 1.72 0.96-3.11 0.070
Sex
Male 1 - - 1 - -
Female 1.58 0.99-2.51 0.051 1.54 0.97-2.44 0.067
BMI
Normal 1 - - 1 - -
weight
Overweight 1.19 0.61-2.34 0.606 1.08 0.55-2.14 0.819
Obese 2.12 1.26-3.57 0.005 1.97 1.16-3.35 0.012
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Figure 28: LDL histogram (small cells not shown)

Of the 436 children and adolescents who had LDL recorded, 37.2% had normal, 59.9% had
borderline, and 2.9% had high levels of LDL cholesterol (see Figure 28). The mean LDL was 2.21
mmol/L (95%Cl 2.15-2.27). The prevalence of borderline LDL was 57.7% among those aged 5-
<10 years, 60.5% among those aged 10-<15 years and 62.9% among those aged 15-<19 years
(see Table 28). Additionally, the prevalence of high LDL was <2.9% among those aged 5-<10

years, 3.2% among those aged 10-<15 years and <7.4% among those aged 15-<19 years. There
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was no significant difference in the prevalence of borderline/high (versus normal) LDL in the
older age groups compared to those aged 5-<10 years (10-<15 years PR 1.08, 95%Cl 0.92-1.28;
15-<19 years PR 1.18, 95%C| 0.97-1.42) (see Table 29).

The prevalence of normal, borderline and high LDL was similar for females and males. There
was no significant difference in the prevalence of borderline/high (versus normal) LDL among

females compared to males (PR 1.06, 95%Cl 0.91-1.22).

41.2% of those with normal weight had a normal LDL, compared to 36.1% of those who were
overweight and 32.6% of those who were obese. 56.8% of those with normal weight had
borderline LDL, compared to 61.9% of those who were overweight and 62.3% of those who
were obese. There was no significant difference in the prevalence of borderline/high (versus
normal) LDL in those who were overweight or obese compared to normal weight (overweight

PR 1.09, 95%Cl 0.89-1.31; obese PR 1.15, 95%Cl 0.97-1.35).

Table 28: LDL cholesterol distribution overall and by age group, sex, and BM|

LDL cholesterol

Mean (95% Normal % (n) | Borderline % | High % (n) Total
Cl) mmol/L (n)

Total 2.21(2.15- 37.2(162) 59.9 (261) 2.9 (13) 436
2.27)

Age group

5-<10 2.19 (2.10- 41.2 (70) 57.7 (98) <2.9 (<5) <173
2.28)

10-<15 2.17 (2.07- 36.2 (67) 60.5 (112) 3.2 (6) 185
2.26)

15-<19 2.35(2.19- 30.9 (25) 62.9 (51) <7.4 (<6) <82
2.51)

Sex

Male 2.15 (2.06- 38.9 (84) 57.4 (124) 3.7 (8) 216
2.24)

Female 2.27 (2.19- 35.5(78) 62.3 (137) 2.3 (5) 220
2.35)

BMI

Normal 2.13 (2.05- 41.2 (79) 56.8 (109) <2.6 (<5) <193
2.22)

Overweight 2.21(2.07- 36.1(35) 61.9 (60) <5.2 (<5) <100
2.34)

Obese 2.32(2.19- 32.6 (45) 62.3 (86) 5.1(7) 138
2.44)
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Table 29: PR and 95% Cl of borderline/high LDL cholesterol, by age group, sex, and BMI

LDL cholesterol (borderline/high versus normal)

Unadjusted Adjusted for age and sex
PR 95% ClI P value PR 95% ClI P value
Age group
5-<10 1 - - 1 - -
10-<15 1.08 0.92-1.28 0.340 1.08 0.91-1.27 0.367
15-<19 1.18 0.97-1.42 0.100 1.17 0.96-1.41 0.118
Sex
Male 1 - - 1 - -
Female 1.06 0.91-1.22 0.459 1.04 0.89-1.20 0.614
BMI
Normal 1 - - 1 - -
weight
Overweight 1.09 0.89-1.31 0.396 1.05 0.86-1.27 0.639
Obese 1.15 0.97-1.35 0.109 1.13 0.95-1.33 0.162
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Figure 29: HbA1c histogram (small cells not shown)

Of the 451 children and adolescents who had HbAlc recorded, 97.6% had normal and 2.4%
had borderline or high HbAlc (see Figure 29). The mean HbAlc was 34.85 mmol/mol (95%ClI
34.53-35.17). The prevalence remained similar in all age groups with approximately 97%
having normal HbAlc (see Table 30). There was no significant difference in the prevalence of
borderline/high (versus normal) HbAlc in the older age groups compared to those aged 5-<10
years (10-<15 years PR 1.20, 95%Cl 0.33-4.39; 15-<19 years PR 1.15, 95%Cl 0.22-6.16) (see
Table 31).
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Prevalence remained similar for males and females with 97% normal, and approximately 2%
having borderline or high HbAlc. There was no significant difference in the prevalence of
borderline/high (versus normal) HbAlc among females compared to males (PR 0.85, 95%Cl

0.26-2.75).

The prevalence of borderline or high HbAlc was <2.4% in those who were normal weight,
<4.7% in those who were overweight and 4.4% in those who were obese. There was no
significant difference in the prevalence of borderline/high (versus normal) HbAlc in those who
were overweight or obese compared to normal weight (overweight PR 0.66, 95%Cl 0.07-6.30;

obese PR 2.96, 95%Cl 0.75-11.65).

Table 30: HbA1c distribution overall and by age group, sex, and BMI

HbA1C

Mean (95% Cl) Normal % (n) Borderline/high | Total
mmol/mol % (n)

Total 34.85 (34.53- 97.6 (440) 2.4 (11) 451
35.17)

Age group

5-<10 34.73 (34.29- 97.8 (178) <2.7 (<5) <183
35.18)

10-<15 35.21 (34.67- 97.4 (185) 2.6 (5) 190
35.75)

15-<19 34.25 (33.49- 97.5 (77) <6.1 (<5) <82
35.02)

Sex

Male 34.81 (34.40- 97.4 (222) 2.6 (6) 228
35.22)

Female 34.89 (34.40- 97.8 (218) 2.2 (5) 223
35.38)

BMI

Normal 34.35 (33.87- 98.5 (200) <2.4 (<5) <205
34.82)

Overweight 34.48 (33.93- 99.0 (101) <4.7 (<5) <106
35.03)

Obese 35.82 (35.21- 95.6 (131) 4.4 (6) 137
36.42)
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Table 31: PR and 95% ClI of borderline/high HbA1c, by age group, sex, and BMI

HbA1c (borderline/high versus normal)

Unadjusted Adjusted for age and sex

PR 95% Cl P value PR 95% Cl P value
Age group
5-<10 1 - - 1 - -
10-<15 1.20 0.33-4.39 0.786 1.19 0.32-4.36 0.795
15-<19 1.15 0.22-6.16 0.869 1.16 0.22-6.25 0.860
Sex
Male 1 - - 1 - -
Female 0.85 0.26-2.75 0.789 0.86 0.26-2.78 0.795
BMI
Normal 1 - - 1 - -
weight
Overweight 0.66 0.07-6.30 0.721 0.63 0.07-6.07 0.689
Obese 2.96 0.75-11.65 0.120 2.81 0.70-11.31 | 0.147

4 .8 Discussion

We found that almost all children and adolescents in the cohort had normal cholesterol and
HbA1c levels. The cohort had no individuals with high total cholesterol (0.0%), few individuals
with high LDL (‘bad’) cholesterol (2.9%), and the majority of individuals had normal HDL
(‘good’) cholesterol (85.0%). The majority of the cohort had a normal HbAlc (97.6%) and only a
few individuals had a borderline or high HbAlc (2.4%). This shows a low prevalence of chronic

disease risk markers in this cohort.

Individuals with obesity had higher levels of total cholesterol and lower levels of HDL,
compared to individuals with normal weight; both of which can increase the risk of CVD (13).
There was a 27% increase in the prevalence of having borderline total cholesterol in those who
were obese compared to those with normal. There was an 81% increase in the prevalence of
low HDL cholesterol in those aged 15-<19 years compared to the 5-<10 year age group;
however, after adjusting for age and sex the result was not significant. There was also a 97%
increase in the prevalence of low HDL in those who were obese compared to those with a

normal weight.

Overall, these measures suggest a healthy cardiovascular risk profile for the cohort, given that
it was common for participants to have high levels of ‘good’ cholesterol and low levels of ‘bad’

cholesterol. The risk of diabetes associated with HbAlc was also found to be low in this cohort.
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While the prevalence of some chronic disease risk markers increased with age, the results
were only significant for low HDL cholesterol. There was also no significant difference in the

prevalence of chronic disease risk markers between males and females.

The cohort showed an increase in BMI distribution throughout childhood and adolescence,
with the mean BMI higher among those aged 10-<15 and 15-<19 years, compared to those
who were 5-<10 years. Close to half the cohort had a BMI of normal weight (45.7%), with
23.2% overweight and 31.2% obese. Other studies have also found that BMI increases with age
and that overweight children are more likely to become overweight adults, leading to an

increased risk of chronic disease in adulthood (9).

This is one of the first and largest studies to analyse the distribution of chronic disease risk
markers in Aboriginal children and adolescents. Limitations of this study included the use of
adult cut offs to assess chronic disease risk, as cut offs for children and adolescents were not
available (13). We included underweight participants in the normal weight group due to small
numbers; this might bias our results because those with underweight might have a different
risk profile to those with normal weight. However, there were fewer than five underweight
participants; therefore, this is unlikely to impact our results. This sample was not
representative and includes children and adolescents that are attending primary care and,
therefore, may be healthier than those who are not. Additionally, the chronic disease risk
markers were not measured from a fasting sample. We had limited power to detect
differences in outcomes, due to the small sample size and some outcomes being uncommon in

the cohort.

It has been recommended to undertake an absolute CVD risk assessment when assessing
people for CVD risk. Absolute CVD risk assessment includes multiple factors such as smoking
status, blood pressure, blood lipid levels, diabetes status, age and sex to quantify the absolute
risk of CVD (12). However, we did not have the data required to undertake an absolute CVD
risk assessment. Given that we have analysed these individual risk measures in isolation rather
than in the context of an individual’s absolute CVD risk, results should be interpreted with
caution (12). An absolute CVD risk algorithm for children and adolescents has not been

validated to date (13).

Future studies could explore how social and environmental factors relate to the risk of chronic
disease, to identify protective factors associated with healthy trajectories. Carers’ health could
also be analysed in relation to the children and adolescents in order to understand the
relationships between the health of carers and youth. It may also be helpful to analyse

participants’ self-reported health conditions and health status in the surveys in relation to the
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chronic disease risk markers, to assess how many of the cohort are aware of their chronic
disease risk or have already been diagnosed with a chronic disease. As the SEARCH study
continues, it would be valuable to repeat this research and assess the levels of total

cholesterol, HDL, LDL and HbA1c in an aging cohort in order to identify the critical ages at

which risk markers emerge and impact on chronic disease risk.

4.9 Conclusion

The majority of the cohort had normal cholesterol and HbA1c levels. However, there were
some signs that those in the cohort may be at risk of developing chronic disease later in life.
Close to half of the cohort were in the normal weight category, with the prevalence of
overweight and obesity increasing with age. The prevalence of borderline total cholesterol and
low HDL was significantly higher in those who were obese compared to those with normal
weight. The prevalence of low HDL was significantly higher among older adolescents (15-<19
years) compared to children (5-<10 years). This suggests that those who are obese and in an
older age group may be at a higher risk of acquiring chronic disease than those with normal
weight or in younger age groups. Markers of chronic disease risk may begin to arise in

childhood and adolescence, with the prevalence of distribution increasing with age and BMI.

Future studies on environmental factors that may impact on chronic disease risk markers and
BMI could help understand our findings. Repeating this study as the cohort ages may also
allow us to identify the critical ages at which chronic disease risk markers may emerge. We
hope the results contribute to improving prevention of chronic disease in the Aboriginal and
Torres Strait Islander population by identifying low and high risk groups. There are
opportunities to intervene and promote health factors that may decrease risk of chronic

disease markers in childhood and adolescence.
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Appendix A
One page summary of research proposal.

Chronic disease risk among children in SEARCH

Contact: Tamara Riley, tamara.riley@anu.edu.au, (02) 6125 5499

I am a Wiradjuri woman from Western NSW. | am currently undertaking a Masters of Applied
Epidemiology at the ANU, based within the Aboriginal and Torres Strait Islander Health
Program within the National Centre for Epidemiology and Population Health.

ANU Supervisors: Dr Katie Thurber & Associate Professor Ray Lovett

Summary: The aim of this project is to better understand chronic disease risk in Aboriginal
children and adolescents and improve early detection of chronic disease. This project will
investigate the distribution of blood lipids (marker for heart disease) and HbAlc (marker for
diabetes) among Aboriginal youth in SEARCH.

The key objectives are to investigate:

1. the distribution of blood lipids and HbA1lc, overall and in relation to age group and sex;
and
2. the relationship between Body Mass Index (BMI), blood lipids and HbA1c.

Context: We know there is a high risk of chronic disease among Aboriginal adults. Common
chronic conditions seen in Aboriginal and Torres Strait Islander people include renal disease,
diabetes, overweight and obesity, and cardiovascular disease. We think that chronic disease
risk appears in early life, but we don’t know much about Aboriginal children’s level of risk of
chronic disease.

We want to better understand the chronic disease risk profile of Aboriginal children and
adolescents in order to make it easier to predict children’s risk of later disease. We want to
look at the relationship between blood lipids, HbAlc, and BMI in children to learn more about
the risk of chronic disease and how we can improve prevention of chronic disease later in life.

Impact for AMSs and community: We hope that these findings will be useful for AMSs,
including making it easier for AMSs to screen children for chronic disease risk. Our main goal is
to work together with AMSs to develop or improve programs to prevent chronic disease in
Aboriginal youth.

It is important to us that AMSs are involved in this study. This will help us make sure findings
are relevant and useful for AMSs.

AMSs will be invited to give input on the study. AMSs will also be invited to work with the
research team to interpret the results within the local context. The research team would like to
present early findings back to the AMSs for discussion, and to work with the AMSs to share
findings with the community.
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Appendix B
One page summary of key findings.

Markers of chronic disease risk in an urban cohort of Aboriginal children
and adolescents in New South Wales, Australia: findings from the SEARCH
study

Please find attached a draft paper entitled “Markers of chronic disease risk in an urban cohort
of Aboriginal children and adolescents in New South Wales, Australia: findings from the
SEARCH study”.

About the study:

Previous studies have shown that chronic disease is common in Aboriginal and Torres Strait
Islander people. We know that signs of chronic disease risk can show up early. However, we
don’t know much about chronic disease indicators in children and adolescents. For example,
blood lipids (cholesterol) can tell us about cardiovascular disease risk. HbAlc can tell us about
diabetes risk. We used data from SEARCH to look at these risk indicators in children and
adolescents aged 5-19 years. We wanted to see the levels of risk in the cohort. We also wanted
to see how the levels of risk varied by age, gender, and weight status (Body Mass Index, or
BMI). This might tell us about which groups of children are at least risk, or at highest risk, of

developing disease later on.

Main findings:

When we looked at the data in relation to standard risk cut-offs, we found that most children
in the SEARCH cohort were healthy. However, there were some signs that children in the
SEARCH cohort may be at risk of developing chronic disease down the track.

*  The majority of children and adolescents had normal cholesterol and HbA1lc.

*  Almost half of the children were in the normal weight category (45%). About one
quarter (23%) of children were in the overweight category, and one in three children
(31%) were in the obese category. Very few children were underweight (0.6%).

* Few children had signs of risky cholesterol levels.

*  The majority of children (56%) had borderline (above normal but not ‘high’) total
cholesterol, and no individuals had a high total cholesterol.

*  The majority of children had borderline (above normal but not ‘high’) LDL cholesterol
(59%), and a small percentage had high LDL cholesterol (2.9%).

*  The majority of children had high HDL cholesterol (85%); this is good, because high HDL
cholesterol can be a protective factor against chronic disease.

* Few children had signs of diabetes risk. The majority of children had normal HbAlc
(97%), and a very few children had diagnostically high HbA1c (0.9%).

* Risk markers for chronic disease were more common for older children (15-19 years)
compared to younger children (5-10 years). It was more common for older children to
have high BMI, high levels of ‘bad’ cholesterol, and low levels of ‘good’ cholesterol.

* Risk markers for chronic disease were more common for children who were
overweight or obese. High ‘bad’ cholesterol and high HbAlc were more common
among children who were overweight or obese, compared to children who had a
weight in the normal range.
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What this might mean for your service:

*  Findings might help us determine which groups to screen for disease, and which
groups might need extra support to stay healthy.

* This study may help with early detection and prevention of chronic disease in
adulthood by addressing the health risks early in life. We want to learn how we can
keep all children and adolescents healthy.

Please feel free to contact me if you have any feedback or would like further information
(tamara.riley@anu.edu.au).
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Appendix C
SEARCH CRE presentation — July 2019. | was asked to present on my MAE journey including
recent training and conference opportunities.

Melbourne Poche Fellows program — May

One Health approach to animal
health and management

Place-basad evwuaton wnd
cammnity engagement

= ,//, : -
'@ amrric

Animal Management in Rural and g
Remote Indigenous Communities
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Chapter 5

Teaching
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5.1 Prologue

In the second year of the Masters of Philosophy in Applied Epidemiology (MAE), we are
required to undertake a Teaching session with the first year cohort, as well as a lessons from
the field session with our own cohort. This chapter describes how | met those two MAE

requirements.

5.1.1 Learnings and reflections

Before | did the MAE, | did not have much experience with teaching or with the notion of
lessons from the field. | now see their importance as ways in which we as Epidemiologists can

increase our skills and professional development.

For the teaching session, it was helpful to work through the lesson plan process and see how
helpful a lesson plan can be to a session — not only for time management and organisation —
but to plan activities and interactive sessions, and make the lesson engaging. | also enjoyed
teaching about One Health, as One Health is my primary interest and | would like to see it

taught more.

In putting together the lesson plan for the teaching session, | found it useful to reflect on
Bloom’s pyramid of intellectual behaviour important in learning (see Figure 30) (1). Thisis a
helpful resource when thinking through how to adapt your lesson plan to allow students to
remember the information, understand it, apply it, and ultimately have a level of
understanding that allows them to create their own ideas about the concept. To achieve this
level of learning behaviour, using engaging and interactive material can allow students to get

the most out of the session.

Analyzing
Applying

Remembering

Figure 30: Blooms taxonomy (1)
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Gagne’s nine steps was also a useful resource when planning the sessions. The nine steps

include:
1. Gain attention — consider a story, problem or case study and why it is important;
2. Provide learning objectives — be clear on what they will be learning and asked to do;
3. Stimulate recall of prior knowledge — building on previous knowledge and skills;
4. Present material — clear and spaced out (do not overload);
5. Provide guidance on learning — how to learn the skill;

6. Allow student to demonstrate their learning — consider an activity or interactive

session;
7. Provide feedback — consider quiz or verbal feedback;
8. Assess performance — has the lesson been learned; and,

9. Enhance retention and transfer — consider additional practice and how students can

take this knowledge and adapt it to other situations (2).

The lessons from the field session is held with our own cohort. Each scholar is required to
present a lesson from the field to the rest of the cohort. For my lesson from the field, | chose
logic models. Other lessons from the field given by members of my group included
investigating a tuberculosis outbreak, Aboriginal and Torres Strait Islander research and ethics,
and influenza surveillance in New South Wales. The difference in topics was great and as my
placement was not in a Public Health Unit, learning about tuberculosis outbreaks and influenza
surveillance was new for me. Being able to reinforce what | know about Aboriginal and Torres
Strait Islander ethics was also helpful, and | believe, an important conversation to have with

non-Indigenous members of my cohort.

This chapter presents the lesson plans and teaching presentations | used during the first year
MAE teaching session and lessons from the field, and discusses the informal and formal

feedback from each session.
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5.2 First year MAE teaching session — One Health

For the first year MAE teaching session, my group delivered a session on One Health and its
use within field epidemiology, particularly outbreak investigations. We used three case studies
about zoonotic pathogens, with international and domestic examples, to explain the One
Health concept. The three case studies were Nipah virus, Q fever and Anthrax. The below

lesson plan was developed for the session (see Table 32 and Table 33).

Table 32: Teaching plan - purpose and objectives

. . . Deliver Facilitators
First years’ teaching session: One Health 4
method
Purpose PowerPoint = Hendrik
= To introduce students to the One Health concept presentation = Tamara
and its relevance to field epidemiology. = Celeste
Objectives Q&A = Callum
1. To understand the meaning of One Health as it
pertains to field epidemiology; Group
2. To collaboratively work through three One Health Discussion
case studies (domestic and international);
3. To identify additional resources about One Health;
and
4. To recognise the public health importance of a One
Health approach to field investigations
Table 33: Teaching Plan - schedule
Title & time Topic summary Slides Presenter
Introduction = |Introduce team members including 1slide Callum
(1 min) placement
Session purpose = Summarise the purpose and objectives 1 slide Callum
& objectives of teaching session
(3 min)
Case One = |ntroduce case study 1: “Palm fever”: A | 2—3 slides | Celeste
(5 min) Nipah virus outbreak in Bangladesh
= |ntroduce questions and have students
discuss/submit answers
Case one = Collaboratively work through answers 2 slides Celeste
(4 min) = Summarise disease and relevance of One
Health approach to investigation
Case Two = |ntroduce case study 2: “Farm fever”: A | 2—3 slides | Tamara
(5 min) Q fever outbreak in rural Queensland
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Title & time Topic summary Slides Presenter

= Introduce questions and have student’s
discus/submit answers

Case Two = Collaboratively work through answers 2 slides Tamara
(4 min) = Summarise disease and relevance of One

Health approach to investigation
Case Three = |ntroduce case study 3: “An African 2— 3 slides | Hendrik
(5 min) misadventure”: an Anthrax outbreak in

an African ecosystem

= |ntroduce questions and have students
discuss/submit answers

Case three = Collaboratively work through answers 2 slides Hendrik
(4 min) = Summarise disease and relevance of One

Health approach to investigation
Introduction to = Define the One Health concept 1-2 slides | Callum
One Health = Provide an example of public health
concept importance
(4 min) = Discuss a field epidemiologists’ role in a

One Health field investigation
One Health = Summarise additional resources 1 slide Callum
resources available to learn more about the One
(1 min) Health concept
Session wrap = Summarise objectives 1 slide Callum
(2 min) = Complete evaluation questionnaire

The below presentation was used to work through the lesson on One Health and its relevance

to field epidemiology.

= To introduce you to the One Health concept and its
relevance to field epidemiology.

Obijectives

* To understand the meaning of One Health for a field
epidemiologist

CASE STUDIES OF MYSTERIOUS EVENTS... = To collaboratively work through three One Health case

studies

* To identify resources about One Health
* To recognise the public health importance of One Health
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*First identified in 1998 in Malaysia in pig
farmers and abattoir workers — no
human to human transmission
<Different picture in Bangladesh

*Risk factors: rural areas, drinking raw
palm sap

*Nosocomial transmission = human to
human

NIPAH VIRUS

CASE STUDY |
PALM FEVER IN

BANGLADESH

CASE STUDY 2
FARM FEVER

Q FEVER

Zoonatic bacteria — Coxiella burnetii
Severeflu-like symptoms in humans

Often asymptomatic in animals

Can cause abortion in sheep and goats

Farmers, abattoir workers,and veterinarians most
at risk

In Australia, not notifiable in animals, notifiable in

humans.
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* Rural Bangladesh i
* 2001
* Fever, headaches,
respiratory symptoms
* CFR of 69%
* Pathogen identified
* But source a mystery

waeanr

* Is there another host?

DIFFERENTIAL DIAGNOSES? e
_ kbt

* How is the environment playing a
role?

THE EVOLUTION OF NIPAH

control

How has the One Health Paradigm helped to successfully
identiy and to ipah outbreaks n this
setting?

* All associated with sheep and goat farm
+ Farm workers assisting with birthing

* Vet and vet nurse attending to abortions

Differential diagnoses?

w Q Fever transmission

Direct transmission or
via contaminated dust

4 v @

Contamination from
&

g v Esmecheskh g prge ey csere/a v



QFEVER.
SERIOUS.
PREVENTABLE.

Q FEVER PREVENTION
CASE STUDY 3

AN AFRICAN
Personal protective equipment (PPE) (MIS)ADVENTURE
Hygienic on-farm practices

Skin test and/or vaceination for people who work
or live in high risk arcas

CASE FINDINGS:

WILDLIFE FATALITIES:

+ 33 HIPPOPOTAMI

* 16 AFRICAN BUFFALO

+ 5 AFRICAN ELEPHANT

+ VARIOUS HERBIVORE
SPECIES

* TOURIST REPORTS OF
SUSPECTED ILLNESS IN
AFRICAN LIONS

* 13 cases: | death.4 vilages (n=120) past 3 weeks;

* CFR 7% Fanl case displayed fever,coughing,
respiratory distress, septicaemic shock, coma

* Cluster I: 3 cases, all children from one family, GI
sgns

* Cluster 2: 7 cases, skin blisters and oedema
upper limbs

* Cluster 3:3 cases, | death,all park rangers

THE ONE HEALTH PARADIGM

1976 2008 2010

ANTHRAX
Bacillus anthracis
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Collaboration at the Animal-Human-Ecosystems Interface:

ADDITIONAL
RESOURCES:

lick here for an o WHO zoonos:

Click here for an to CDC one-health

5.2.1 Teaching evaluation

An evaluation was undertaken with the first year MAE students (n=16) to assess how they
found the lessons and what they got out of the session. For the One Health session, the below
feedback was given (see Table 34). Overall, we received positive feedback from the students
with constructive suggestions for how the session could be improved. The majority of students
found it mostly or very useful, very engaging, found the pace of the session was ideal, and

understood the objectives and purpose of a One Health teaching session within epidemiology.
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Table 34: Teaching evaluation question and responses

Evaluation question

Response

Was the presentation style
engaging (multiple choice)?

81.2% (n=13) found it ‘very engaging’
19.8% (n=3) found it ‘mostly engaging’

How did you find the pace of
the session (multiple choice)?

87.5% (n=14) found it ‘just right’
12.5% (n=2) found it a ‘bit fast’

How useful was the content
(multiple choice)?

43.8% (n=7) found it ‘very useful’
56.2% (n=9) found it ‘mostly useful’

Were the objectives and
purpose of the session clear to
you (multiple choice)?

43.8% (n=7) found it was ‘very clear’
37.5% (n=6) found it was ‘mostly clear’
6.2% (n=1) found it a ‘little bit clear’,

12.5% (n=2) were ‘neutral’

What was good (free text
guestion)?

Interesting topics and case studies. Well
explained and presented.

Interesting case studies.
Good intro to important topic.

The use of case studies will help me remember
the information.

Great slides.
Objectives listed at beginning of presentation.

Was good to have a more unusual case study
(Anthrax), quite familiar with Nipah and Q fever,
however overall One Health is very interesting.
Also liked the format of case studies.

Great, varied range of case studies.
Very interesting case studies.

Succinct, good pictures to visualise graphs.

What could be improved (free
text question)?

Maybe signpost a little more and present One
Health approach first.

Slide with written explanation of what the One
Health paradigm is rather than pictures and
diagrams.

Could have had more case studies.

It was interesting, but short. Examples were good
but a bit more focus on the actual One Health
topic.
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5.3 Lessons from the field — Logic models

| chose to discuss logic models during my lessons from the field as | was aware the others in
my group had not come across logic models in their projects and | thought it would be a

helpful lesson for future work.

The below lesson plan and pre-work was developed for the group and sent to participants
before the lesson (with exception of the answers). This included general background of what
logic models are and when they can be used, with particular focus on evaluations. It also
included pre-readings and activities to help participants answer the questions prior to the
lesson. During the lesson we discussed participant’s prior knowledge of logic models; it was
revealed that no participant had been exposed to them through their MAE projects, which
made this lesson useful. Participants then gave feedback on the readings and activities and we
went through the questions as a group. According to participants, the use of the example logic
models that | developed during my MAE were particularly helpful as it gave them an example
of how to put the knowledge into action. The below lesson plan and activities were developed

for the session.

Logic models

Learning objectives:

For each of the participants, to -
1. Understand what logic models are and when they are useful
2. Understand the main components of a logic model

3. Understand how a logic model fits into an evaluation framework

Activity 1: Pre-readings and activities
Pre-readings and activities:

e Watch this 10 minute video on ‘logic models in public health’ -

https://www.youtube.com/watch?v=IHEpOgJRTwI

e Read the CDC's ‘Program Evaluation Framework checklist for Step 2: Describe the

program’ - https://www.cdc.gov/eval/steps/step2/Step-2-Checklist-Final.pdf
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e Read the NSW Health guide to ‘Developing and Using Program Logic’ -

https://www.health.nsw.gov.au/research/Publications/developing-program-logic.pdf

Additional resource:

e Better evaluation website -

https://www.betterevaluation.org/en/rainbow framework/define/develop program

me_theory

Background information

Logic models can be used for a range of reasons including program planning, monitoring,
implementation, and evaluation. In a program evaluation there is a number of steps to follow,
one of which is to understand and describe the program you are evaluating. Using the CDC'’s
program evaluation framework below as an example, we can see that they recommend 6 main
steps in undertaking an evaluation (see Figure 31). Step 2 of the framework is to ‘describe the

program’, which commonly involves designing a logic model (3).

Engage
() g&akeho’ders

Standards
Utility
Feasibility
Propriety
Accuracy

Figure 31: CDC's program evaluation framework (3)

Engagement with stakeholders is an important step in understanding the program and
intended outcomes and should be undertaken before designing a logic model. If creating a
logic model for an organisation, the logic model should align with the organisation’s vision,

mission and goals.

Logic models can focus on specific programs as well as how organisations run at different
levels (i.e. the organisation as a whole, a department within the organisation). Logic models
are a visual representation of how a program works and how the components of the program

relate to and impact on each other. A typical logic model includes:
e inputs,
e key activities,

e outputs,
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e short, medium and long term outcomes, and,
e impacts.

A logic model is a living document and can continue to change and grow with the program.
There are many different ways to design a logic model and the design you choose may depend
on what makes sense for the program — the betterevaluation website describes many different
approaches. If creating a logic model about an established program, it can be useful to start at
inputs and activities to show how they lead to the expected outcomes. Alternatively, if you are
designing a logic model on a new or developing program, it can be helpful to think about what
you want the outcomes and impacts to be, and then think about what inputs and activities can
lead to these outcomes (backcasting) (4). The NSW Health program logic guide describes

backcasting in detail.

Activity 2: Questions and discussion

Questions:

1. Whatis a logic model?

Answers can include:

e Avisual representation of the sequence of events that brings about change

Program logic

o lllustration of relationships among program elements and measurements of

success
e Term for displaying how your program is supposed to work
e Shows relationships between activities and outcomes

e Graphic depiction that presents shared relationships among resources,

activities, outputs and outcomes/impacts
e Shows the change you expect to see after implementation of the activities

2. What s a logic model useful for?

Answers can include:

e Describe a program or agency
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e Communicate with people
e Align activities to outcomes
e Improve staff understanding and buy in

e Focus activities on what’s important guide use of data to review results and

make improvement

When is a good time to create a logic model?

Answers can include:
e New project or program
e Existing work that lacks a logic model
e Satisfy requirement of a funder
e Show or select meaningful performance measures
e When undertaking an evaluation

What considerations should you think of when creating logic models for different

audiences (i.e. for a community v for an organisation)?

Answers can include:
e Simplicity v specificity
e High level v detail
e Jargon

What are the key components of a logic model, and what do they entail?

Answers can include:
e Inputs —resources, guidelines, resources needed to implement the activities
e Activities — what work are you going to do with the resources/inputs

e Outputs — end product of service created by your activities, tangible products,

deliverables

e Qutcomes (short, medium and long term) — better quality, better cost
effectiveness, how can you improve, change in skills, behaviours, policy,
ultimately why are you doing it? Changes that occur in people or conditions

because of activities and outputs
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e Measures —indicators on how you are going to measure outcomes

e +/-Impact (society/community impact, very long term) — the most distal/long
term outcomes

e +/- moderators — factors outside of our control of the program but may hinder

achieving the outcomes

The two logic models below are examples from an MAE project, showing two different

model designs describing the same animal health and management program (see

Figure 32 and Figure 33). What are the major differences in the designs and in what

context may each model be useful?

Answers can include:

e First logic model — more detailed, includes measures, less engaging, more for
use with organisation running the program
e Second logic model — less detailed, more high level, overarching, simplified,

more for use with community involved in the program — how does this help

my animal?

TDC program and
Rangers/staff

T 1
AMRRIC technical
zdvice and

NT government
funding
coordinate vet

1 pragram ,

concern

Cammunity ‘

}

Visiting veterinary
service

2018 &2019
companion animal

Local assistance for
visiting vets and
community

Bi-monthly parasite
treatment
‘administration

census

[]

l

Desexing and chemical

Datzbase of ‘

Assistance for vetsznd

Ivermectin and

contraceptive, informstion sbout trsining for Rangars Hexgard

preventatives, znimal population i

vaccinations, treatment

s required l

Animal are desexed and Address sick and entire Less perasitason
cepacity znd interest

hesithy

‘ animals

Startto build local ‘

animals ‘

1

|

]

Less puppiesfrittans and
lessof sprazd of disszse
from znimal-animal

Anzlyse znimsl
population for the year
2nd make

Build rlztionships,
training, building skills,
twa-way learming

Less parasitesand hair
lossin znimal
population

]

L !

]

Wznagezble znimal
population, hezithier
animals, reduce risk of

Anzlyse the znimal
population overtims
2nd evaluste programs

Assist with sustsinzbility
of program by having
local expertise, locally
=dd | hezith

zaanosis,

and roaming

=nd 3
make longtarm

and welfzre concerns

pramptly

Healthier znimsl
d

reduced risk of
z0onosis

safety

Increzsed awareness af nimal heal

Increzsed awareness of zoanotic di

Build

Ith 2nd welfzre cancarns

isease

Reduced burdens of stress an residents cancernad sboutthe heaith and welfzre of animals

Bensfits decided
By community

Impraved heslth znd wellbeing for both 2nimal and human populstions

pacity locally to be sble 1o

i welfer

promptly

Goals decided
by cammunity

Figure 32: Logic model example 1
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ACTIVITIES

Bi-monthly
Monitoring e velenany parasite
“ervice treatment

o e 4*#*3""{7"5"’
Improve hair score of dogs
OUTCOMES Improve body condition score of dogs
Evaluation )
Manageable dog and cat populations

Increase skills and knowledge about
animal health care

Animal health database
¢#¢$¢#¢¢¢._ "‘:(z
IMPACTS
Healthier animal population
Reduced community concern
Reduced spread of disease to animals and humans
Local ownership of improvements to animal health
Improved health and wellbeing for animals, humans and community

On-the-job
training and
community
engagement

Annual
companion animal
census

Figure 33: Logic model example 2

7.

List some examples of how logic models may be/are used in your workplace?

e Individual answers

8. Other thoughts?

159



References

1. Center for teaching Vanderbilt University. Bloom's Taxonomy 2019 [Available from:
https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/].

2. Clark D. Robert Gagne's Nine Steps of Instruction 2014 [updated 11 December 2014.
Available from: http://nwlink.com/~donclark/hrd/learning/id/nine_step id.html].

3. Centers for Disease Control and Prevention. Framework for program evaluation in
public health. Atlanta, Georgia: Centers for Disease Control and Prevention; 1999. p. 1-58.

4. Centre for Epidemiology and Evidence. Developing and Using Program Logic: A guide.

In: Evidence and Evaluation Guidance Series Population and Public Health Division editor.
Sydney NSW: Ministry of Health; 2017.

160


https://cft.vanderbilt.edu/guides-sub-pages/blooms-taxonomy/
http://nwlink.com/~donclark/hrd/learning/id/nine_step_id.html



