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Foreword
The number of Australians living in our region who experience overweight or obesity continues to
rise. This increase in the prevalence of excess body weight is the key factor driving the increase in
chronic conditions of type 2 diabetes, heart disease and some cancers in our region. Despite the rise
in prevalence, there has been no regional co-ordinated approach to the prevention or treatment of
excess body weight or weight-related health. In contrast, Australians are advised to improve their
lifestyle behaviours, such as dietary intake and physical activity levels, in order to better manage
their weight.
While there are many ways that Australians could choose to modify their diet and physical activity,
these decisions are influenced in part by socio-economic status, educational and health literacy
levels and the region in which they live. Consequently, this means that for some living in our region,
the opportunities to access services to help promote health and wellbeing in order to reduce risk of
chronic disease is limited.
This report maps regional prevalence of overweight and obesity and related health care costs. It also
maps a cross-section of programs, research projects and services that target prevention and/or
treatment of overweight and obesity, albeit it is not exhaustive. It also highlights areas in which the
region needs new programs, projects and services to address current gaps in evidence or service
delivery.
This report is a snapshot of current activity across NSWRHP and may not have captured all activity,
but does highlight areas in which further action is required in order to improve the health and wellbeing of those living in the catchment area. This report will help NSW Regional Health Partners and
regional policy makers to make informed decisions, based on local evidence and it will form the basis
for bridging the research evidence to practice gaps.
Improving the lifestyle behaviours of those living in the umbrella region that NSWRHP spans, while
being both complex and a practical challenge, is imperative to improving weight-related health for
those living in this region and to reduce healthcare costs associated with excess body weight. We
trust that this report provides a basis upon which decisions can be made in terms of informing
policies and decisions about programs, projects and services targeting improved weight-related
health for those living in this region.

Professor Clare Collins
Professor in Nutrition & Dietetics
NHMRC Senior Research Fellow
Director of Research, School of Health Sciences
Deputy Director of Priority Research Centre in
Physical Activity & Nutrition
Faculty of Health and Medicine
University of Newcastle

Professor John Wiggers
Professor, School of Medicine and Public Health
Director, Priority Research Centre for Health
Behaviour, University of Newcastle
Director of Population Health
Director of Health Research and Translation
Hunter New England Local Health District
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DEFINITIONS AND ABBREVIATIONS
Definitions
The World Health Organization (WHO) defines adult overweight and obesity in relation to BMI as
described below.
Underweight
Normal weight
Overweight
Class I obesity
Class II obesity
Class III obesity

BMI < 18.5
BMI 18.5-24.9
BMI 25.0-29.9
BMI 30.0–34.9
BMI 35.0–39.9
BMI ≥ 40.0

For children aged 0-5 years, the WHO Child Growth Standards include measures for overweight and
obesity based on weight-for-length/height and BMI-for-age.
Overweight
Obesity

A z-score above 2.
A z-score about 3.

For individuals aged 5-19 years, the WHO developed the Growth Reference Data.
Overweight
Obesity

>+1SD from the median (equivalent to BMI 25 kg/m2 at 19 years).
>+2SD from the median (equivalent to BMI 30 kg/m2 at 19 years).

For the purposes of the Addressing Overweight and Obesity Project, other key terms are defined
below.
Above a healthy weight
Formal evaluation

Program

Research project
Service

BMI ≥ 25.0
Evaluation activities where data is being collected routinely and
systematically in order to determine the impact of an intervention.
A program is a comprehensive set of strategies implemented to achieve
behavioural change. Within the context of health promotion and
prevention, they can continue as long as there is available funding.
Within the context of health service delivery, programs provide
treatment and are usually time-limited in nature.
A research project is a specific scientific endeavour that answers a
research question. It is time-limited in nature and may be one
component of a larger program.
A service is one that provides medical treatment and care to a patient
or client until their condition has resolved or it can be managed in
primary care.

Initialisms and abbreviations
ABS
ACHPER
AEP
AIHW
APD
ARC
BMI
CCLHD

Australian Bureau of Statistics
Australian Council for Health, Physical Education and Recreation
Accredited Exercise Physiologist
Australian Institute of Health and Welfare
Accredited Practicing Dietitian
Australian Research Council
Body Mass Index
Central Coast Local Health District
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CFH
CMN
COPD
CReDITSS
CRF
CVD
DoE
DoH
FACS
FMS
GP
HCMNC
HMRI
HNECC PHN
HNELHD
IR
IRSD
JHCH
JHH
LGA
LHD
MNCLHD
MoH
MRFF
MVPA
N/A
NHMRC
NSWRHP
OPH
PA
PE
RCT
SEIFA
SES
SSB
TRGS
UNE
UON
WHO

Child and Family Health
Calvary Mater Newcastle
Chronic Obstructive Pulmonary Disease
The Clinical Research Design, Information Technology and Statistical
Support
Cardiorespiratory Fitness
Cardiovascular Disease
NSW Department of Education
Department of Health
Family & Community Services
Fundamental Movement Skills
General Practitioner
Healthy Communities Mid North Coast
Hunter Medical Research Institute
Hunter New England Central Coast Primary Health Network
Hunter New England Local Health District
Inner Regional
Index of Relative Socio-Economic Disadvantage
John Hunter Children’s Hospital
John Hunter Hospital
Local Government Area
Local Health District
Mid North Coast Local Health District
Ministry of Health
Medical Research Future Fund
Moderate to Vigorous Physical Activity
Not Applicable
National Health and Medical Research Council
NSW Regional Health Partners
Office of Preventative Health
Physical Activity
Physical Education
Randomised Control Trial
Socio-Economic Index for Areas
Socio-Economic Status
Sugar-Sweetened Beverages
NSW Health Translational Research Grants Scheme
University of New England
University of Newcastle
World Health Organization
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Understanding the problem
Overweight and obesity prevalence
Over recent decades, the prevalence of overweight and obesity has risen dramatically. On a global
scale, the World Health Organization estimated the prevalence of obesity to have nearly tripled from
1975 to 2016, with more than 650 million adults aged 18 years or older impacted by obesity, and a
total of 1.9 billion adults with overweight (World Health Organization, 2019). The same increase in
prevalence of overweight and obesity has occurred in Australia, with 10% more adults classified as
having obesity today compared to 1995 (Huse et al., 2018). The most recent data from 2014 to 2015
estimates that 63.4% of Australian adults and 27.6% of children now have overweight or obesity
(AIHW, 2017c; Huse et al., 2018). Furthermore, age-standardised prevalence of overweight and
obesity is disproportionately higher for Aboriginal and Torres Strait Islander adults (at 69.6%) and
children (data not shown) compared to their non-Indigenous peers (Huse et al., 2018). The
prevalence of overweight and obesity has a significant impact on the Australian economy with an
estimated cost of $8.6 billion in 2011-12 (AIHW, 2017a).

Health consequences of overweight and obesity
Having overweight or obesity increases one’s risk of developing a range of chronic illnesses,
including heart disease, stroke, diabetes, osteoarthritis and cancers of the endometrium, breast,
ovaries, prostate, liver, gallbladder, kidney and colon (Finkelstein, Ruhm, & Kosa, 2005; NHMRC,
2013a; Swinburn et al., 2011; World Health Organization, 2019). For children with obesity, there is
an increased risk of breathing difficulties, fractures, hypertension, early signs of cardiovascular
disease, insulin resistance and adverse psychological impacts (Bleich, Segal, Wu, Wilson, & Wang,
2013; Showell et al., 2013; World Health Organization, 2019). Of great concern, childhood obesity
also follows a trajectory and is closely associated with obesity, disability and premature death in
adulthood (Bleich et al., 2013; Showell et al., 2013; World Health Organization, 2019). In 2015, it was
estimated that 8.4% of the total burden of disease in Australia was due to overweight and obesity
(AIHW, 2019). On a global scale, overweight and obesity made up 4.9% of disability-adjusted life
years from any cause amongst adults in 2015 (Afshin et al., 2017).

Causes of overweight and obesity
In a simplistic model, overweight and obesity is caused by a sustained energy imbalance, meaning
that the number of kilojoules consumed is in excess of the kilojoules required (AIHW, 2017c;
Finkelstein et al., 2005; NHMRC, 2013a; World Health Organization, 2019; Wright & Aronne, 2012).
In the last few decades, access to and consumption of larger portions of energy-dense, nutrient-poor
foods and beverages has increased, while physical activity levels have declined. Work is increasingly
sedentary in nature, modes of transport are more passive, and urbanisation has increased. This has
led to the development of what is termed an ‘obesogenic environment,’ that is, an environment that
promotes overweight and obesity among individuals and populations (Finkelstein et al., 2005;
NHMRC, 2013a; Swinburn et al., 2011; WHO, 2000). It is estimated that in 2015, dietary risk factors
accounted for 7.3% and physical inactivity 2.5% of the total burden of disease in Australia (AIHW,
2019).
While overweight and obesity is caused by a sustained energy imbalance, the development of
overweight and obesity is both directly and indirectly influenced by a range of biological, social,
individual, life stage and environmental factors. These include (but are not limited to) inherited
biological factors and epigenetic changes in utero; socioeconomic disadvantage; living in regional
and remote locations; and identifying as Aboriginal and Torres Strait Islander. Individual factors and
life stages can also strongly influence eating and physical activity patterns, and therefore weight
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(NHMRC, 2013a). It is now clear that the development of overweight and obesity is not simply
caused by overeating and inactivity, but is influenced by a complex interplay of risk factors that
differs for each individual (NHMRC, 2013a; WHO, 2000).

Preventing overweight and obesity
The reasons why preventing overweight and obesity is preferable to treatment in developed
countries have been documented (Gill, 1997; Institute of Medicine, 2000; WHO, 2000). Overweight
and obesity develop over time, are challenging and costly to treat, while the health consequences
are cumulative and not fully reversible by weight loss (WHO, 2000). In addition, the proportion of
the population affected by overweight or obesity is now so large in Australia (63.4% of adults and
27.6% of children) that there are insufficient health care resources to provide treatment to all
(AIHW, 2017a).
To halt the increasing overweight and obesity rates and reduce the number of new cases within the
population, the World Health Organization recommends two types of public health intervention
strategies: 1) Improving the knowledge and skills of individuals in relation to diet and physical
activity; and 2) Limiting exposure to environmental factors that promote overweight and obesity
(Gill, 1997; Institute of Medicine, 2000; WHO, 2000). In addition to preventing weight gain in people
of a healthy weight, interventions must be delivered to populations who carry a greater risk of
developing overweight and obesity due to biological, sociodemographic, individual or life stage
factors (Gill, 1997; WHO, 2000). Individuals who are already affected by overweight or obesity must
also be a focus of intervention with the aim of preventing further weight gain, promoting weight
maintenance, managing associated co-morbidities and promoting weight loss (Gill, 1997; Institute of
Medicine, 2000; WHO, 2000). Further information about the theoretical underpinnings of
overweight and obesity prevention and treatment are included in Addressing Overweight and
Obesity Framework.

Treating overweight and obesity
While prevention is the most effective approach in the longer term, more intensive interventions are
needed to address the immediate weight and health problems for the large numbers of people who
have overweight or obesity currently (NHMRC, 2013a; WHO, 2000). Lifestyle interventions seek to
reduce energy intake, increase physical activity and support behavioural change. While lifestyle
interventions alone tend to be associated with small absolute initial weight loss (7-8%) (NHMRC,
2013b), maintenance of 5% for two years or more has consistently been shown globally to reduce
the risk of type 2 diabetes by up to 58% (Leblanc et al., 2018; Raynor et al., 2017; Taylor, Valabhji,
Aveyard, & Paul, 2018).
NHMRC guidelines indicate that intensive interventions may be considered when an adult has a BMI
greater than 30 kg/m2 (or a BMI greater than 27 kg/m2 with risk factors and/or comorbidities) and
has been unsuccessful in previous weight loss attempts using lifestyle approaches (NHMRC, 2013a).
Intensive interventions include use of a very low-energy diet, weight loss medications and bariatric
surgery. Bariatric surgery with maintained lifestyle change is currently the most effective weight loss
intervention, with consistently greater than 10% weight loss across studies with weight loss likely to
be maintained after five years (NHMRC, 2013b).

The Addressing Overweight and Obesity Project
The Addressing Overweight and Obesity Project is a local initiative of NSW Regional Health Partners
and has been funded by the Hunter Medical Research Institute (HMRI). NSW Regional Health
Partners is a new centre for research translation in healthcare. Over the past two years, local health
services and academic institutions have enhanced an existing collaboration to become accredited as
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an NHMRC Centre for Innovation in Rural Health. The Centre supports new ways of working by
researchers, clinicians and managers within its eight partner organisations. By bringing the partners
together to share information, reduce duplication and share resources, the Centre leverages existing
activities to accelerate change within each organisation. The Addressing Overweight and Obesity
Project has been commissioned in recognition that there are significant investments in healthy
weight initiatives across the NSWRHP organisations, and there is value in collating and analysing
information about them to assist the partners in future planning and decision-making.
The goal of the Addressing Overweight and Obesity Project was to collect and analyse information
about current rates of overweight and obesity, associated costs, and the programs, research projects
and services that have been delivered by the NSWRHP organisations designed to prevent and treat
overweight and obesity over the past 10 years. This information was collected with a view to
identifying opportunities for collaboration amongst partners, uncovering any gaps that may benefit
from further investment, and highlighting areas in which additional research can guide future
intervention. The project was undertaken in five stages: 1) Engage, plan and consult; 2) Review
evidence; 3) Scope programs, research projects, services and data; 4) Develop framework and
analyse data; and 5) Compile final report. More information, including study inclusion and exclusion
criteria, can be found in The Addressing Overweight and Obesity Project section of this report.

Measuring overweight and obesity in our local area
In order to characterise overweight and obesity and their influences within the NSWRHP population,
the Clinical Research Design, IT and Statistical Support (CReDITSS) team from HMRI was
commissioned to undertake an observational study to describe overweight and obesity rates in both
adults and children in Central Coast, Mid North Coast and Hunter New England LHDs. Data related to
diet and exercise were also explored. Data for inclusion was located from a range of sources,
including the Australian Bureau of Statistics Census, the Public Health Information Development Unit
social health atlases and Heart Foundation Heart Maps.

Determining local rates of overweight and obesity
Age-standardised overweight/obesity rates (ASRs) were evaluated across the 28 local government
areas (LGAs) that comprise the NSWRHP geographical area. It was determined that the mean ASR for
overweight/obesity was higher for men (76.78, SD 3.157) compared to women (64.54, SD 3.184),
and higher for boys (26.03, SD 1.583) than for girls (22.34, SD 1.568). It was also apparent that the
mean ASR of overweight/obesity for adults (70.86, SD 3.164) was significantly greater than that of
children (23.99, SD 1.485). All LGAs included in this study exhibited rates higher than the national
averages for men, women and adults (with overall reported means of 76.78 vs 70.75, p<.0001; 64.54
vs 56.4, p<.0001; and 70.8 vs 63.47, p<.0001, respectively).
In contrast, when comparing ASRs for overweight and obesity in children to the rest of Australia, all
local government areas included in this study exhibited rates significantly lower than the national
averages for boys (26.03 vs 26.99, p<.0001), girls (22.34 vs 24.57, p<.0001) and children overall
(23.99 vs 25.8, p<.0001). Unfortunately these promising results were not sustained upon modelling
of children with obesity only (i.e. not overweight), where all local government areas exhibited rates
higher than the national averages for boys (7.25 vs 6.7, p=.0070), girls (9.88 vs 8.4, p<.0001) and
children overall (8.18 vs 7.5, p=.0017).

Assessing predictors of overweight and obesity in the NSWRHP population
A range of variables relating to primary health determinants and risk factors for overweight and
obesity, as identified by the literature, was also collected. Linear regression was then used to model
overweight/obesity ASRs with LGA the unit of analysis. Variables that were significant on univariate
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analysis that remained significant when added to the adult multivariate models included gender
proportion, low education, low physical activity, marriage, rurality and smoking. Socioeconomic
disadvantage (measured by the Index of Relative Socio-economic Disadvantage) was highly
significant for adults, men and women on univariate analysis, and remained significant for men in
multivariate analysis, however the variable was excluded from the final models for adults overall and
women due to multicollinearity. Variables that remained significant when added to the child
multivariate models included Indigenous status proportion, socioeconomic disadvantage, median
age, rurality, adequate fruit intake and local health district.
Further information is available in the Measuring overweight and obesity in our local area section of
the report and in Appendices 2 and 3.

Calculating the cost of overweight and obesity to our communities
To understand more about overweight and obesity and their cost to NSWRHP organisations, the
Health Economics Team from HMRI was commissioned to calculate the current and projected costs
associated with overweight and obesity across the NSWRHP geographical area.
From a healthcare perspective, incremental per capita direct healthcare cost for overweight was
18.7% greater, and for obesity 54% greater, than the cost of normal weight individuals per year. The
annual excess cost, including direct healthcare, direct non-healthcare and government subsidies,
was 25.5% for overweight and 43.7% for obesity. Based on the prevalence of overweight and obesity
in the NSWRHP population, and the cost estimates calculated by the Australian Diabetes, Obesity
and Lifestyle Study (Lee et al., 2018), the annual total direct healthcare costs attributable to
overweight and obesity in the NSWRHP geographical area are $486,593,812. With expected
population increases and current obesity trends, this cost will increase by 3% each year to a total
direct healthcare cost of $565,743,290 (adjusted for inflation) in 2023.
More details of these costings are available in the Calculating the cost of overweight and obesity to
our communities section of the report and in Appendix 4.

Scoping overweight and obesity prevention and treatment activity
A scoping of the programs, research projects and services designed to prevent and treat overweight
and obesity amongst the eight NSWRHP organisations was the third component of work to be
undertaken as part of the Addressing Overweight and Obesity Project. The scoping method for each
partner organisation was decided in consultation with the Healthy Weight Advisory Group
representative, in recognition of the diversity of the eight partner organisations, the varied
populations they serve and the organisation’s role in health research and service provision. In
summary, there were 99 programs, research projects and services identified in the Addressing
Overweight and Obesity scoping. These are grouped into:
•

Child-focused programs and projects - Over half the reported programs and research
projects identified in the scoping target children (n=50 of 97). Thirteen of those programs
operate in the early childhood education and care context and 26 target primary schools. All
programs have/had a focus on improving nutrition, increasing physical activity and/or
reducing inactivity.

•

Adolescent-focused programs and projects - Since 2009, there have been at least 11
programs and research projects with a focus on adolescents amongst the NSWRHP
organisations. Two programs specifically targeted adolescent boys with the findings of one
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informing the development of the other. One program targeted adolescent girls. Almost all
the programs were run in the school setting (n=10/11).
•

Adult-focused programs and projects - Amongst the eight NSWRHP organisations, there
were 24 programs and research projects identified by the scoping that target adults. Six are
specifically for women and five are for men. Fourteen of the programs are home-based
interventions with half of those delivered online (n=7). Two target workplaces and four
occur in the outpatient setting. One program funded by HNECC PHN is run in the
community. One program was delivered in community health, one in primary care and
another in an inpatient setting.

•

Family-focused programs and research projects - Eight programs or research projects for
families have been identified by the scoping study. Three are for fathers and their children;
one is for mothers and daughters, and the other four are for the family as a whole. These
programs are being delivered in a community, after-school and community health setting.

•

Community-focused programs and research projects - On scoping the prevention and
treatment activities of the eight NSWRHP organisations, five programs were identified that
target communities as a whole. Four are run in the community and one occurs in all NSW
health facilities within the NSWRHP geographical area.

•

Services with a focus on treating obesity - Over the past 10 years, two services have been
reported to provide care specifically for people who are affected by overweight or obesity.
The Children’s Weight Management Service is located at John Hunter Children’s Hospital. In
addition to this, bariatric surgery has either been performed on an ad hoc basis, or from
2016-2018, as part of a metabolic clinic (see the Sweet Dreams program for more
information).

Further details of the programs, projects and services included in the scoping can be found
the Scoping overweight and obesity prevention and treatment activity section of the report and in
Appendix 1.

Identifying opportunities for future intervention
Programs, research projects and services by framework domain
In considering how best to analyse the findings of the Addressing Overweight and Obesity Project, it
was determined that a population-based framework would be useful. The four types of obesity
prevention and treatment represented by the Addressing Overweight and Obesity Framework
include: 1) Universal prevention - Intervention is directed at everyone in a community to prevent
overweight and obesity; 2) Selective prevention - Intervention focuses on high-risk individuals and
groups to prevent overweight and obesity; 3) Targeted prevention - Intervention targets those with
overweight to lose weight and prevent weight gain; and 4) Treatment - Intervention assists people
with obesity to lose weight and manage their co-morbidities. Distributing programs, projects and
services by framework domain facilitated the identification of opportunities for collaboration
amongst partners, as well as opportunities for further investigation for possible future investment.
Details of the framework are presented in the Addressing Overweight and Obesity Framework
section of the report.
Universal prevention
Two-thirds of the programs/projects identified by the Addressing Overweight and Obesity Project
can be allocated to universal prevention (n=59 of 97). They focus on promoting healthy eating,
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increasing physical activity and/or decreasing inactivity; behavioural determinants that have been
identified as key to preventing obesity (Gill, 1997; WHO, 2000). The majority are run in either
schools (n=30) or childcare settings (n=13). Details of these programs and projects are available in
the Universal prevention section of the report.
Selective prevention
There were 14 selective prevention programs and projects identified by the Addressing Overweight
and Obesity scoping that focused on factors associated with obesity, such as socioeconomic
disadvantage and Aboriginal and Torres Strait Islander status. There remain a number of influential
factors related to obesity for which no programs, research projects or services amongst NSWRHP
organisations were identified. There are also a number of obesity-related factors for which there are
several programs, projects and services that focus on prevention, however, there is scope to add
more. For further information, see the section of the report entitled Selective prevention.
Targeted prevention
Targeted prevention programs are those that focus on children or adults who already have
overweight with the aim of preventing further weight gain (i.e. developing obesity). There are 20
programs, research projects and services identified on scoping that can be categorised as targeted
prevention initiatives, details of which are provided in the Targeted prevention section of the report.
Treatment
Twenty-seven treatment programs were identified across the eight NSWRHP organisations (for
details, see the section entitled Treatment). To be considered a treatment program or service, the
intervention must assist people with obesity to lose weight. Of the 27 programs, projects and
services, only two were intensive, the Sweet Dreams program and the provision of bariatric surgery
at John Hunter Hospital. The other 25 programs, projects and services were lifestyle interventions.
From those identified, only two catered specifically for patients with Class III obesity. None of the
intensive programs or services are currently being delivered due to a lack of funding and/or
resources.
Research
In total, there were 99 programs, research projects and services identified for inclusion in the
Addressing Overweight and Obesity scoping. Eighty-one of these are/were undergoing some type of
evaluation (82%). Among those being evaluated, 62 were randomised controlled trials (77%), a study
design that provides the highest level of evidence, second only to systematic reviews of RCTs. These
findings demonstrate a strong relationship between research and practice in obesity prevention and
treatment amongst the NSW Regional Health Partner organisations. Additional information is
located in the Research section of the report.

Opportunities for collaboration
There is substantial commonality in the delivery of universal prevention programs for children by
Central Coast, Hunter New England and Mid North Coast LHDs. This is to be expected, as all three
deliver mandated State Government funded initiatives in childhood obesity prevention to local
populations. In addition, some partner organisations have undertaken iterative program innovations
in order to determine cost-effective models of program delivery. Further details are provided
in Opportunities for collaboration.

Opportunities for investment
It has been established by the Addressing Overweight and Obesity Project that age-standardised
obesity rates for children, and overweight and obesity rates for adults in the NSWRHP geographical
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area are significantly higher than the national average, and confer an estimated $487 million in
direct healthcare costs per year for the three NSWRHP LHDs. With projected population growth and
the current trends in obesity, this cost is set to increase by 3% each year to $566 million in 2023.
These figures provide compelling evidence for continued and enhanced investment in overweight
and obesity prevention within NSWRHP organisations.
This includes intervention to prevent overweight and obesity within the population as a whole, as
well as groups at higher risk of developing overweight and obesity, such as those who live in regional
areas, come from culturally and linguistically diverse backgrounds and those who have a physical
impairment due to illness or disability. Interventions that target those who already have overweight
with the aim of preventing further weight gain, as well as lifestyle interventions to treat obesity
should also be considered for investment, particularly for children and young people.
One of the main findings of The Addressing Overweight and Obesity Project has been a substantial
gap in the treatment of severe complex obesity amongst the NSWRHP organisations. Of the
programs and services being delivered within NSWRHP organisations for adults with obesity, the
vast majority are lifestyle interventions. A metabolic clinic providing intensive treatment with very
low energy diet and bariatric surgery as options existed within HNELHD but has been closed due to a
lack of funding. Presently, bariatric surgery is only being performed in HNELHD within the context of
gastric reflux. This means that the recommended treatment for the majority of patients with severe
complex obesity is not available in the public system, and given the increased prevalence of obesity
amongst socioeconomically disadvantaged populations, this raises an issue of equity for the
NSWRHP population. Future investment in intensive treatment interventions must be considered in
any future planning and decision-making about obesity.
More information on opportunities for investment can found in the Opportunities for investment
section of the report.

Opportunities for research
All participants of the Addressing Overweight and Obesity Project were invited to identify
opportunities for future research. Some common themes in their responses included how best to:
•
•
•
•
•
•

Develop new models of care that create and sustain long-term behavioural change in
childhood/adolescent obesity;
Develop and evaluate programs for specific population groups, in particular, those impacted
by socioeconomic disadvantage;
Improve access to treatment for all patients (in rural areas, as well as those made
housebound by obesity);
Treat obesity within the context of other chronic diseases, e.g. COPD, diabetes and CVD;
Integrate obesity prevention and management into other routine aspects of care and across
the continuum of services offered across all NSWRHPs; and
Support community organisations to implement and sustain effective programs at scale.

Healthy Weight Advisory Group recommendations
Subsequent to the finalisation of the Addressing Overweight and Obesity report, the Healthy Weight
Advisory Group prepared recommendations for the Governing Board to consider in future planning.
The recommendations are based both on the contents of the report and expert contributions from
the Healthy Weight Advisory Group. These recommendations are provided in Appendix 7: Healthy
Weight Advisory Group recommendations.
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Limitations of scoping
One the main imitations of the Addressing Overweight and Obesity scoping study related to its
exclusion criteria. Programs, research projects and services were excluded if their principal goal was
not to prevent or treat overweight or obesity. This meant that programs, projects and services with
related goals (e.g. preventing chronic disease, improving nutrition, reducing stroke risk factors or
improving pain), or included overweight and obesity prevention and/or treatment, plus other
chronic disease risk behaviours (e.g. smoking, alcohol), were excluded even though they
undoubtedly contribute to the prevention and treatment of overweight and obesity.
In addition, the scoping method predominantly relied on asking people to recall all the programs,
research projects and services that occurred in their team, unit or organisation over the past 10
years. It is inevitable that some will be omitted as a result of publication prior to 2009, poor
corporate memory, staff turnover and the disinclination to mention programs or studies that have
been unsuccessful.
Lastly, the Project Team was based in Newcastle. This enabled more face-to-face communication
with researchers and service providers from Hunter New England LHD and the University of
Newcastle. In comparison, the ability of the Project Team to meet face-to-face with researchers and
service providers from MNCLHD and UNE was limited as a result of distance. More information on
the limitations of the project is available in the Limitations of scoping section of the report.
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Overweight and obesity prevalence
Rates of overweight and obesity have risen dramatically since the end of the 1970s. On a global
scale, the World Health Organisation estimated that the prevalence of obesity in 2016 had nearly
tripled since 1975, with more than 650 million adults aged 18 years or older impacted by obesity,
and a total of 1.9 billion adults with overweight (World Health Organization, 2019). In the same year,
it was calculated that 41 million children under the age of five and over 340 million children and
adolescents aged five to 19, were impacted by overweight or obesity (World Health Organization,
2019).
The same increase in prevalence of overweight and obesity has occurred in Australia, with 1 in 10
more adults having obesity currently, compared to 1995 (Huse et al., 2018). The most recent
national data from 2014 to 2015 estimates that 63.4% of Australian adults and 27.6% of children
now have overweight or obesity respectively (AIHW, 2017c; Huse et al., 2018). For Aboriginal and
Torres Strait Islander people, the Australian Aboriginal and Torres Strait Islander Health Survey
report of 2012-3 shows an age-standardised prevalence of overweight and obesity of 69.6%, a
disproportionately higher rate than for non-Indigenous Australian adults (Huse et al., 2018).
Similarly, the Longitudinal Study of Indigenous Children shows a consistently higher prevalence of
overweight and obesity among Aboriginal and Torres Strait Islander children compared to their nonIndigenous peers (Huse et al., 2018). The prevalence of overweight and obesity has a significant
impact on the Australian economy with an estimated cost of $8.6 billion in 2011-12 (AIHW, 2017a).

Causes of overweight and obesity
At the most basic level, overweight and obesity occurs secondary to a sustained energy imbalance,
where the number of kilojoules a person consumes is in excess of the kilojoules they expend (AIHW,
2017c; Finkelstein et al., 2005; NHMRC, 2013a; World Health Organization, 2019; Wright & Aronne,
2012). In the last few decades, people have begun to consume greater amounts of energy-dense,
nutrient-poor foods, and have become less physically active. In 2011-2, the Australian Bureau of
Statistics (2014) found over one-third (35%) of total energy consumed amongst people over two
years of age was from 'discretionary foods,' that is, foods considered to be low in nutritional value
and high in saturated fats, added sugars, salt and/or alcohol. In 2014–15, nearly one in three
Australian adults aged 18–64 were insufficiently active (AIHW, 2017a). It is estimated that in 2015,
dietary risk factors accounted for 7.3% and physical inactivity 2.5% of the total burden of disease in
Australia (AIHW, 2019).
Once an individual develops overweight or obesity, it can become difficult for them to lose weight
(NHMRC, 2013a). The body works to maintain body weight through a complex physiological system
that contributes to regulation of hunger, food intake, and the metabolic rate and energy
expenditure. When energy intake is sufficiently elevated and sustained, weight gain will begin until a
new weight is reached. Once weight has stabilised, the body will work to maintain its new weight by
increasing hunger, thus resisting attempts at weight loss (Greenway, 2015).

Factors that influence overweight and obesity
While overweight and obesity are caused by a sustained energy imbalance, their development is
both directly and indirectly influenced by a range of biological, social, individual, life stage and
environmental factors, as described below. It is now clear that the development of overweight and
obesity is not simply caused by overeating and inactivity, but is influenced by a complex interplay of
risk factors that differs for each individual (NHMRC, 2013a; WHO, 2000).
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Biological factors
Inherited biological factors and epigenetic changes brought about by environments in utero and in
early childhood influence how the body regulates energy balance and stores fat (Bruce & Hanson,
2010; Campion, Milagro, & Martinez, 2009; NHMRC, 2013a; WHO, 2000). One of the strongest
predictors of a child’s weight is the weight status of his or her parents (Altman & Wilfley, 2014;
NHMRC, 2013a). In addition, poor nutrition during pregnancy (Arabin & Baschat, 2017), low birth
weight (Jornayvaz et al., 2016), accelerated weight gain during the first weeks or months of life
(Zheng et al., 2018), and the absence of exclusive breastfeeding for a period of at least six months
(Arabin & Baschat, 2017), have all been linked to the development of obesity.

Sociodemographic factors
Sociodemographic factors associated with overweight and obesity include socioeconomic
disadvantage (NHMRC, 2013a; WHO, 2000), regional and remote locations (AIHW, 2017a; NHMRC,
2013a), Aboriginal and Torres Strait Islander status (AIHW, 2017a; NHMRC, 2013a; WHO, 2000) and
culturally and linguistically diverse backgrounds (NHMRC, 2013a).
•

Socioeconomic disadvantage - Australian data from 2014-15 indicate that children and
women in lower socioeconomic groups are more likely to be affected by overweight or
obesity (though prevalence is similar across socioeconomic groups for men) (AIHW, 2017a).
In 2011, those living in the lowest socioeconomic group experienced the greatest burden of
disease attributable to overweight and obesity, at a rate 2.3 times that of the highest
socioeconomic group (AIHW, 2017b).

•

Geographic location - Children, adolescents and adults living in outer regional or remote
areas are more likely to have overweight or obesity than those who live in major cities. For
example, in 2014–15, the prevalence of overweight and obesity was 1.5 times higher for girls
living in outer regional/remote areas than for those living in major cities (36% compared
with 24%) (AIHW, 2017a).

•

Aboriginal and Torres Strait Islander status - Data collected in 2012-13 demonstrates
Aboriginal and Torres Strait Islander children, adolescents and adults are more likely to be
affected by overweight or obesity than their non-Indigenous peers. After adjusting for
differences in age structure, Aboriginal and Torres Strait Islander adults were 1.2 times as
likely to be above a healthy weight as non-Indigenous adults, and 1.6 times as likely to have
obesity (AIHW, 2017a).

•

Culturally and linguistically diverse backgrounds - While many migrants are as healthy or
healthier than the Australian-born population upon arrival, this can change over time due to
dietary acculturation, the cost of food and exposure to advertising (amongst other factors).
As a result, the rates of obesity in some groups, for example, adults born in southern and
eastern Europe, and the Oceania region, surpass those of the Australian-born population
(ABS, 2008; NHMRC, 2013a).

Individual factors
Individual factors have an important role to play in whether a person develops overweight or obesity
(NHMRC, 2013a). Some lifestyles and their associated eating and activity habits can lead to increased
energy intake. As the environment becomes more obesogenic, such habits become entrenched and
the behaviours that contribute to overweight and obesity, such as larger portion sizes and increased
screen time, become the population social norm (NHMRC, 2013a). Smoking cessation is associated
with weight gain (Pisinger & Jorgensen, 2007), as is excessive alcohol intake (WHO, 2000). Weight
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loss also increases the likelihood of weight gain, with follow-up of weight loss programs indicating
that, in the absence of effective weight loss maintenance strategies, 50-80% of participants regain all
of their lost weight, with up to 50% of the lost weight being regained within a year (Collins et al.,
2013).
Overweight and obesity is influenced by mental and physical health conditions (NHMRC, 2013a).
Stress and underlying personal issues can lead to increased food consumption, as well as a lack of
motivation to initiate and sustain healthy lifestyle change. Obesity has been linked with mental
health conditions such as depression (Luppino et al., 2010), eating disorders (Darby et al., 2009) and
other mental health disorders (bipolar/schizophrenia), particularly when treated with antipsychotic
medication (Leslie, Hankey, & Lean, 2007), while physical impairment due to illness, disability or age
can limit mobility. People with intellectual or developmental disabilities are also at risk of developing
overweight or obesity (NHMRC, 2013a).

Life stage factors
There are a number of life stages that can strongly influence eating and physical activity patterns,
and therefore weight, including:
•

Prenatal - In utero development can have lifelong consequences on the body’s growth and
energy regulation (Campion et al., 2009; NHMRC, 2013a).

•

Early childhood (0-4 years) - Evidence shows a clear link between early life environments and
obesity risk later in life (Dietz, 1997; J. J. Reilly et al., 2005). Early childhood is considered to
be an important period for programming long-term energy regulation, and it may be that
parental modelling of behaviours during early childhood predispose children to weight gain
later in life (NHMRC, 2013a). Evidence also indicates that physically active children remain
active as adults (WHO, 2000). As such, early childhood is considered a critical time to
implement obesity prevention strategies (Dietz, 1997; NHMRC, 2013a; J. J. Reilly et al.,
2005).

•

Adiposity rebound (5-7 years) - At this age, food and activity patterns often change as a
result of children starting school and interacting more with peers. Obesity is commonly
preceded by a rapid increase of BMI at this stage (NHMRC, 2013a).

•

Adolescence - Changes to eating and physical activity habits as a result of increased
autonomy, desire for social acceptance and perceived body image, as well as physiological
changes that promote increased fat deposition, make adolescence a period of increased risk
for the development of overweight and obesity (NHMRC, 2013a).

•

Early adulthood - Changes to eating and physical activity habits, and the increased
consumption of alcohol during early adulthood mean this life stage is associated with
increased risk of weight gain (NHMRC, 2013a).

•

Pregnancy - Pregnancy is a time of weight gain for women and this weight can be retained
after delivery, particularly with the early cessation of breastfeeding (NHMRC, 2013a).
Women who are already affected by overweight or obesity have an increased risk of
pregnancy complications, for example gestational diabetes, and weight management during
this period can have short- and long-term health benefits for both mothers and their
children (Campbell, 2009; NHMRC, 2013a).
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•

Menopause - Rapid weight gain is common during menopause with the cessation of
menstruation linked to increased food intake and a slight reduction in physical activity
(NHMRC, 2013a).

Environmental factors
Changes to diet and physical activity levels have also been brought about by environmental and
societal changes (Finkelstein et al., 2005; Swinburn et al., 2011; WHO, 2000; World Health
Organization, 2019; Wright & Aronne, 2012), for example, the availability of cheap processed foods
high in saturated fats, salt and sugar, as well as large portion sizes. Work is increasingly sedentary in
nature, modes of transport are more passive, and urbanisation has increased. This has led to the
development of what is termed an ‘obesogenic environment,’ that is, an environment that promotes
obesity among individuals and populations (Finkelstein et al., 2005; NHMRC, 2013a; Swinburn et al.,
2011; WHO, 2000). In some countries, a lack of supportive policies in sectors such as health,
agriculture, food processing, marketing and education has exacerbated the issue (World Health
Organization, 2019; Wright & Aronne, 2012).

Health consequences of overweight and obesity
Having overweight or obesity increases the risk of developing a range of chronic illnesses, including
heart disease, stroke, diabetes, osteoarthritis and cancers of the endometrium, breast, ovaries,
prostate, liver, gallbladder, kidney and colon (Finkelstein et al., 2005; NHMRC, 2013a; Swinburn et
al., 2011; World Health Organization, 2019). Moreover, the increased risk is proportionate to BMI,
i.e. the higher the BMI, the greater the risk of developing associated co-morbidities (World Health
Organization, 2019). In 2015, it was estimated that 8.4% of the total burden of disease in Australia
was due to overweight and obesity (AIHW, 2019). On a global scale, overweight and obesity made up
4.9% of disability-adjusted life years from any cause amongst adults in 2015 (Afshin et al., 2017).
For children with obesity, there is an increased risk of breathing difficulties, fractures, hypertension,
early signs of cardiovascular disease, insulin resistance and adverse psychological effects (Bleich et
al., 2013; Showell et al., 2013; World Health Organization, 2019). Of great concern, childhood
obesity is also closely associated with obesity, disability and premature death in adulthood (Bleich et
al., 2013; Showell et al., 2013; World Health Organization, 2019).

Health consequences for the NSWRHP population
Estimates of the number of cancer cases attributable to overweight and obesity in the NSWRHP
population were calculated by the Health Economics Team from HMRI, as part of a suite of work
examining the cost of overweight and obesity to NSWRHP organisations. Based on relevant literature
and using relative risk estimates, it is calculated that in 2015, around 469 cases (281 in HNELHD, 116
in CCLHD, and 72 in MNCLHD) or 12% of cancers reported from the NSWRHP geographical area were
attributable to overweight and obesity. The attributable proportion of cancers varied from 40% for
oesophageal cancers to 3% of ovarian cancers.
An estimated 51% of incident cases of type 2 diabetes mellitus in 2018 were also attributable to
overweight and obesity; accounting for 54% of the total incidence among men and 47% among
women in the NSWRHP population. When translated to cost, estimates show that overweight and
obesity in those with type 2 diabetes accounted for additional direct healthcare expenditure of $7
million per annum. Detailed information regarding methods and results for both cancer and type 2
diabetes studies can be viewed in Appendix 4: Healthy Weight Economics Final Report.
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Preventing overweight and obesity
The reasons why preventing overweight and obesity should be more salient targets than treating
them in developed countries are well established (Gill, 1997; Institute of Medicine, 2000; WHO,
2000). Overweight and obesity develops over time and are difficult to treat; the health
consequences are cumulative and not fully reversible by weight loss; and the proportion of the
population that is impacted by overweight or obesity is now so large that there are insufficient
health care resources to provide treatment to all.
The World Health Organisation (2000) defines the aim of obesity prevention as to halt the increase
of overweight and obesity rates and reduce the number of new cases within the population. To
achieve this, it is recommended that population-based interventions to prevent overweight and
obesity should focus on: 1) Improving diet quality to minimise the consumption of high-fat, energydense food; and 2) Increasing physical activity (or decreasing inactivity, e.g. limiting screen time)
(Gill, 1997; WHO, 2000).
Two types of public health intervention strategies can be used to prevent overweight and obesity at
a population level: 1) Improving the knowledge and skills of individuals in relation to diet and
physical activity; and 2) Limiting exposure to environmental factors that promote overweight and
obesity (Gill, 1997; Institute of Medicine, 2000; WHO, 2000). For those population groups who carry
a greater risk of developing overweight and obesity due to biological, sociodemographic, individual
or life stage factors, prevention strategies should focus on improving knowledge and skills to enable
these individuals to manage their risk effectively (Gill, 1997; WHO, 2000).
Furthermore, effective obesity prevention does not only focus on preventing weight gain in people
of a healthy weight. Obesity prevention efforts should also focus on those individuals who already
have overweight or obesity with the aim of preventing further weight gain, promoting weight
maintenance, managing associated co-morbidities and promoting weight loss (Gill, 1997; Institute of
Medicine, 2000; WHO, 2000).

Treating obesity
While prevention is the most effective approach for tackling overweight and obesity in the longer
term, more intensive interventions are needed to address the immediate weight and health
problems of people who have already developed overweight or obesity (NHMRC, 2013a; WHO,
2000). The Clinical Practice Guidelines for the Management of Overweight and Obesity in Adults,
Adolescents and Children in Australia (2013) emphasize that care should be centred on the needs of
the affected individual and be culturally appropriate, non-judgemental and enable people to
participate in informed decision making.
Numerous interventions have been developed, implemented and evaluated to help adults lose
weight and the National Health and Medical Research Council (2013) groups them into lifestyle and
intensive treatment interventions. Multi-component treatment interventions that are delivered
through multidisciplinary care are more likely to be effective (Kirk, Penney, Mchugh, & Sharma,
2011). Within primary care, the involvement of disciplines other than general practice in weight
management appears to be more successful (Ossolinski, Jiwa, & McManus, 2015).

Lifestyle interventions
Such interventions seek to reduce energy intake, increase physical activity and support behavioural
change in people with overweight or obesity. Effective interventions are tailored to the individual
with consideration given to severity of overweight or obesity, risk factors and comorbidities. While
lifestyle interventions alone tend to be associated with small absolute initial weight loss (7-8%)
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(NHMRC, 2013b), maintenance of 5% for two years or more has consistently been shown globally to
reduce the risk of type 2 diabetes by up to 58% (Leblanc et al., 2018; Raynor et al., 2017; Taylor et
al., 2018).

Intensive treatment interventions
Intensive treatment interventions may be considered when an adult has a BMI greater than 30
kg/m2 (or a BMI greater than 27 kg/m2 with risk factors and/or comorbidities) and has been
unsuccessful in previous weight loss attempts using lifestyle approaches (NHMRC, 2013a). Intensive
interventions include:
•

Very low-energy diets - Restricting calorie intake to between 1675 and 3350 kilojoules per
day is effective in weight loss (Pradeepan et al., 2018).

•

Weight loss medications - Drugs such as Orlistat reduce the absorption of energy-dense fat
by inhibiting pancreatic and gastric lipases, resulting in weight loss (Horvath et al., 2008).

•

Bariatric surgery - Different types of surgical procedures are used to treat obesity including
laparoscopic adjustable gastric banding (LAGB), sleeve gastrectomy, Roux-en-Y gastric
bypass (RYGB) and biliopancreatic diversion (NHMRC, 2013a).

Bariatric surgery with maintained lifestyle change is currently the most effective weight loss
intervention, with consistently greater than 10% weight loss across studies with weight loss likely to
be maintained after five years (NHMRC, 2013b). However bariatric surgery is not without
complications and is often only considered after other interventions have been unsuccessful or for
individuals with a BMI over 50 kg/m2.
In general, weight management for children and adolescents should focus on weight maintenance
rather than weight loss, and involve lifestyle changes for the whole family with reductions in energy
intake, increases in physical activity and decreases in sedentary behaviour, i.e. screen time (Gill,
1997; NHMRC, 2013a; WHO, 2000).

The role of allied health professionals
A wide range of allied health professionals are willing to provide weight management and lifestyle
advice to clients who are overweight or obese and many are already providing dietary and physical
activity advice for weight management (Snodgrass et al., 2016). However, few have received any
evidence-based training in the provision of such advice. A team of researchers from the School of
Health Sciences and the Priority Research Centre in Physical Activity and Nutrition at the University
of Newcastle conducted a study of 296 health professionals. This included dietitians, exercise
physiologists, nurses, occupational therapists, physiotherapists and psychologists, working within
the Hunter New England region in New South Wales across public and private health services. The
aim was to assess their knowledge, skills and provision of dietary and physical activity advice for
clients with overweight or obesity. The study found that although the majority (71%) believed that
providing weight management advice was within their scope of practice, only 14% (excluding
dietitians where it was 100%) had received education related to obesity or client weight
management during their professional undergraduate qualification and only 16% had received any
continuing education or professional development in this area.
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The Addressing Overweight and Obesity Project is a local initiative of NSW Regional Health Partners
(NSWRHP) and has been funded by Hunter Medical Research Institute (HMRI). NSW Regional Health
Partners is a new centre for research translation in healthcare. Over the past two years, local health
services and academic institutions have enhanced an existing collaboration to become accredited as
an NHMRC Centre for Innovation in Rural Health. The Centre supports new ways of working by
researchers, clinicians and managers within its eight partner organisations:
•
•
•
•
•
•
•
•

Hunter New England Local Health District (HNELHD);
Central Coast Local Health District (CCLHD);
Mid North Coast Local Health District (MNCLHD);
Hunter New England and Central Coast Primary Health Network (HNECC PHN);
Calvary Mater Newcastle (CMN);
Hunter Medical Research Institute (HMRI);
University of Newcastle (UON); and
University of New England (UNE).

By bringing the partners together to share information, reduce duplication and share resources, the
Centre leverages existing activities to accelerate change within each organisation. It is also resourced
by the Medical Research Future Fund to fund new initiatives to translate evidence into practice. The
partners are committed to sustainable improvements to ways of working within their organisations
in order to deliver better care.
The Addressing Overweight and Obesity Project has been commissioned in recognition that there
are significant investments in healthy weight initiatives across the NSWRHP organisations, and there
is value in collating and analysing information about them to assist the partners in future planning
and decision-making.

Project goal
The goal of the Addressing Overweight and Obesity Project was to collect and analyse information
about current rates of overweight and obesity, associated costs, and the programs, research projects
and services that have been delivered by the NSWRHP organisations designed to prevent and treat
overweight and obesity over the past 10 years. This information was collected with a view to
identifying opportunities for collaboration amongst partners, uncovering any gaps that may benefit
from further investment, and highlighting areas in which additional research can guide future
intervention.

Project activities
The Addressing Overweight and Obesity Project was undertaken in five stages as detailed below.

Stage 1: Engage, plan and consult
The first stage of the Addressing Overweight and Obesity Project involved engaging stakeholders
from the obesity sector and utilising their knowledge and expertise to design the project. During this
initial stage, an advisory group of experts in obesity prevention and treatment from across the eight
NSWRHP organisations was formed. The role of the Healthy Weight Advisory Group was to provide
high level advice to the Project Team, provide information about their organisation and facilitate
access to key contacts within their organisation. Members of the Healthy Weight Advisory Group are
listed below.
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Table 1: Members of the Healthy Weight Advisory Group
Name
Prof Clare Collins
Prof John Wiggers
Andrew Bailey
John Baillie
Prof Robin Callister
Shanthi Herd
Niki Kajons
A/Prof Einar Thorsteinsson

Position
Co-Chair
Co-Chair
Member
Member
Member
Member
Member
Member

Partner organisation
UON
HNELHD
MNCLHD
HNECC PHN
UON
HMRI
CCLHD
UNE

It was during this stage that the parameters of the project, including the project goal, aims and
objectives, were established. The resulting project plan was submitted to the NSWRHP Governing
Board in December 2018 for review and endorsement.

Stage 2: Review evidence
The second stage encompassed sourcing peer-reviewed literature to inform the analysis of the
information collected during the Addressing Overweight and Obesity Project, i.e. the rates of
overweight and obesity, associated costs, and the local prevention and treatment programs,
research projects and services. Information was collected on the risk factors for overweight and
obesity, in order to determine the population groups upon which interventions should focus, as well
as the types of interventions that are effective in obesity prevention and treatment.

Stage 3: Scope programs, research projects, services and data
Three teams from the partner organisations collected, analysed and reported data relating to
overweight and obesity in the NSWRHP geographical area during Stage 3.
The Clinical Research Design, Information Technology and Statistical Support (CReDITSS) unit at
HMRI undertook an observational descriptive study to explore overweight and obesity rates of
adults and children in the Central Coast, Mid North Coast and Hunter New England LHDs, an area
comprising 28 local government areas, and collect information on the health and social factors that
influence overweight and obesity. The results of this study are explored and summarised
in Measuring overweight and obesity in our local area, with the full report included as Appendix 2.
The Health Economics team at HMRI undertook an applied costing study to calculate the current and
projected costs associated with overweight and obesity across the NSWRHP geographical area. In
separate studies, calculations were also performed to understand the expected increase in
prevalence of cancers and diabetes linked to rising rates of overweight and obesity in the NSWRHP
area, and the expected costs associated with increased rates of diabetes and an increased demand
for bariatric surgery. The findings of the costing study are summarised in Calculating the cost of
overweight and obesity to our communities, with the full report included as Appendix 4.
The Project Team from NSWRHP undertook the third component of the Addressing Overweight and
Obesity Project; a scoping of the programs, research projects and services delivered by the eight
partners. The types of programs, research projects and services to be included in the scoping was
determined in consultation with the Co-Chairs of the Healthy Weight Advisory Group, and categories
of information to be collected on each was chosen in consultation with the Healthy Weight Advisory
Group as a whole. A data collection form and project database was created to facilitate the scoping
process. In commencing the scoping, the Project Team consulted with each advisory group member
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to determine the best methods for identifying and collecting information about each program,
research project or service within their organisation. The results of the scoping are reported
in Scoping obesity prevention and treatment activity with the full details of each program, research
project and service included as Appendix 1.

Stage 4: Develop framework and analyse data
Stage 4 of the Addressing Overweight and Obesity Project involved the analysis of data collected in
Stage 3. In examining the data, the Project Team sought to: 1) Identify any overlaps in service
provision and therefore opportunities for collaboration; 2) Determine which geographical areas
lacked sufficient programs or services for prevention and treatment of obesity, and for which
population groups; and 3) Consider the opportunities and need for further research. To facilitate this
analysis, a project-specific framework was developed, the details of which are described in the
Addressing Overweight and Obesity Framework section of this report. The framework is based on
the work of Gordon (1983), Haggerty and Mrazek (1994), the Institute of Medicine (Stern et al.,
1995) and the World Health Organisation (WHO, 2000) and adapted for use in this project. The
findings of the analysis are presented in Identifying opportunities for future intervention.

Stage 5: Compile final report
The final stage of the Addressing Overweight and Obesity Project was to compile all the findings of
the project into a final report.
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In order to characterise obesity and its influences within the NSWRHP population, the Clinical
Research Design, IT and Statistical Support (CReDITSS) team from HMRI was commissioned to
undertake an observational descriptive study to explore overweight and obesity rates of both adults
and children in Central Coast, Mid North Coast and Hunter New England LHDs. The secondary
outcomes of fruit and vegetable intake and physical activity were also examined as possible
determinants. A summary of the study and its implications is presented here, with a full copy of the
Statistical Analysis Report included as Appendix 2.

General statistical methodology
Data for inclusion in the study was located from a range of sources including the Australian Bureau
of Statistics (ABS) Census, the Public Health Information Development Unit (PHIDU) social health
atlases and Heart Foundation Heart Maps.
The primary outcome of age-standardised overweight and obesity rates (ASRs) were evaluated
across the 28 local government areas (LGAs) of the region, as were the secondary outcomes of
adequate fruit intake and low physical activity levels. Mean ASRs of primary and secondary
outcomes were compared at the LHD level using two-sample t-tests and non-parametric equivalents
(i.e. Wilcoxon test with exact p-values for small sample sizes) and heat maps were generated to
efficiently illustrate differences between LGAs.
A range of variables relating to primary health determinants and risk factors for overweight and
obesity (as identified by the literature) was also collected. The following data variables were
available to the research team and were chosen for inclusion in subsequent statistical analyses:
•
•
•
•
•
•

Adequate fruit intake;
Current smoking status;
Gender proportion;
Index of Relative Socio-economic
Disadvantage (IRSD);
Indigenous proportion;
Local Health District;

•
•
•
•
•
•
•

Low education level;
Low maternal education;
Low physical activity;
Married proportion;
Median age;
Overweight (including obesity) rates; and
Rurality.

Of note, data on vegetable intake was unobtainable at the LGA level, and therefore could not be
included in the study.
One-sample testing (e.g. t-tests) was employed to effectively compare study data of the 28 LGAs to
national measures and associated p-values were generated to assess and highlight significant
differences. In the context of national comparisons, mean comparisons were weighted by total LGA
population proportions to account for different frequencies of individuals inhabiting the area.
Linear regression was then used to model overweight and obesity ASRs with LGA the unit of analysis.
A univariate approach first assessed the crude associations of variables of interest with overweight
and obesity ASR. A p-value less than 0.20 indicated important predictors which were then added to a
multivariate model. Multiple linear regression on the predictors identified in the univariate analyses
modelled the association of each variable with overweight and obesity ASRs while accounting for the
presence of the others.
Six models in total were developed in accordance with age and gender as follows:
•
•

Adults: Overweight/Obesity ASR vs Determinants of Adults (Overall, Men, Women); and
Children: Overweight/Obesity ASR vs Determinants of Children (Overall, Boys, Girls).
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This process was repeated for modelling secondary outcomes of interest, producing the following
models:
•
•
•

Adults: Adequate Fruit Intake ASR vs Determinants of Adults (Overall);
Children: Adequate Fruit Intake ASR vs Determinants of Children (Overall); and
Adults: Low Physical Activity ASR vs Determinants of Adults (Overall).

The assumptions of linear regression were checked; diagnostics and graphical assessment were used
to assess model assumptions of adherence to linearity, residual normality, independence, and
constant variance of residuals. Robust (Huber-White) standard errors were utilised to account for
non-constant variance. Multicollinearity of predictors was also investigated using variance inflation
factors. Corresponding variables were subsequently investigated in their respective models and
omission was decided based on importance to study outcomes. Influential observations were also
explored for each model based on resulting leverage scores and cook’s distance values. All statistical
analyses were conducted in SAS v9.4.

Overweight and obesity comparisons
Overweight/obesity rates for adults
For the NSWRHP geographical area as a whole, Narrabri LGA demonstrated the highest ASR for
overweight/obesity for adults overall (75.4), while Gwydir and Liverpool Plains LGAs shared the
highest ASRs for men (81.2) and women (69.1). Conversely, Newcastle LGA had the lowest ASRs of
all areas for men, women and adults overall (68.0, 56.6 and 62.5 respectively). All four LGAs are
located within the Hunter New England LHD.
Table 2: Age-standardised rates of adult overweight/obesity for Hunter New England LHD and
NSWRHP organisations overall
HNELHD and
NSWRHP overall
Men
Women
Adults overall

LGA with highest ASR

LGA with lowest ASR

Gwydir and Liverpool Plains 81.2 Newcastle 68.0
Gwydir and Liverpool Plains 69.1 Newcastle 56.6
Narrabri 75.4
Newcastle 62.5

In the Mid North Coast LHD, the Port Macquarie-Hastings LGA displayed the smallest
overweight/obesity ASR for women and adults overall (61.4 and 67.6 respectively), and shared the
smallest overweight/obesity ASR with Coffs Harbour for men (Port Macquarie-Hastings and Coffs
Harbour 73.7). Kempsey LGA displayed the largest figures for all three adult populations (78.1 for
men, 66.3 for women, 72.3 adults).
Table 3: Age-standardised rates of adult overweight/obesity for Mid North Coast LHD
MNCLHD
Men
Women
Adults overall

LGA with highest ASR
Kempsey 78.1
Kempsey 66.3
Kempsey 72.3

LGA with lowest ASR
Port Macquarie-Hastings and Coffs Harbour 73.7
Port Macquarie-Hastings 61.4
Port Macquarie-Hastings 67.6

ASRs for the Central Coast LGA were 77.3 for men, 59.2 for women, and 68.2 for adults. The Central
Coast LHD comprises only one LGA.
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The mean ASR for overweight/obesity amongst the eight NSW Regional Health Partners was higher
for:
•
•

Men compared to women (76.78, SD 3.157 vs 64.54, SD 3.184 respectively); and
Adults compared to children (70.86, SD 3.164 vs 23.99, SD 1.485 respectively).

Furthermore, all LGAs included in this study exhibited rates larger than the national averages for
men, women and adults (with overall reported means of 76.78 vs 70.75, p<.0001; 64.54 vs 56.4,
p<.0001; and 70.8 vs 63.47, p<.0001, respectively).
Figures 1 to 3 present heat maps of overweight/obesity ASR for the 28 LGAs, by gender and overall
for adults, across three LHDs.

Figure 1: Heat map of overweight/obesity ASRs for adults of each Local Government Area
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Figure 2: Heat map of overweight/obesity ASRs for men of each Local Government Area

Figure 3: Heat map of overweight/obesity ASRs for women of each Local Government Area
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Overweight/obesity rates for children
For the NSWRHP geographical area as a whole, the largest overweight/obesity rates for children
were present in Moree Plains and Narrabri for boys (28.8), and Moree Plains for girls and children
overall (25.6 and 26.8, respectively). Comparatively, the smallest rates were evident for boys in
Bellingen (23.0), in Walcha for girls (19.5) and in Port Macquarie-Hastings for children overall (21.7).
Table 4: Age-standardised rates of childhood overweight/obesity for NSWRHP organisations overall
NSWRHP overall
Boys
Girls
Children overall

LGA with highest ASR
Moree Plains and Narrabri 28.8
Moree Plains 25.6
Moree Plains 26.8

LGA with lowest ASR
Bellingen 23.0
Walcha 19.5
Port Macquarie-Hastings 21.7

Within Hunter New England Local Health District, the largest rates of overweight/obesity for children
were observed in Moree Plains and Narrabri for boys (28.8), and Moree Plains for girls and children
overall (25.6 and 26.8, respectively). The areas with the smallest rates of overweight/obesity were
Port Stephens for boys (24.2), and Walcha for girls (19.5) and children overall (22.1).
Table 5: Age-standardised rates of childhood overweight/obesity for Hunter New England LHD
HNELHD
Boys
Girls
Children overall

LGA with highest ASR
Moree Plains and Narrabri 28.8
Moree Plains 25.6
Moree Plains 26.8

LGA with lowest ASR
Port Stephens 24.2
Walcha 19.5
Walcha 22.1

Kempsey had the highest ASRs for all child populations (boys, girls, overall; 27.1, 23.9 and 25.2,
respectively) within the Mid North Coast LHD. The respective lowest overweight/obesity ASRs were
present in Bellingen for boys (23.0), and Port-Macquarie-Hastings for girls (20.3) and children overall
(21.7).
Table 6: Age-standardised rates of childhood overweight/obesity for Mid North Coast LHD
MNCLHD
Boys
Girls
Children overall

LGA with highest ASR
Kempsey 27.1
Kempsey 23.9
Kempsey 25.2

LGA with lowest ASR
Bellingen 23.0
Port Macquarie-Hastings 20.3
Port Macquarie-Hastings 21.7

ASRs for the Central Coast LGA were 25.1 for boys, 21.7 for girls, and 23.3 for children.
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Figure 4: Heat map of overweight/obesity ASRs for children of each Local Government Area

Figure 5: Heat map of overweight/obesity ASRs for boys of each Local Government Area

Page 35 of 100

Figure 6: Heat map of overweight/obesity ASRs for girls of each Local Government Area
The mean ASR for overweight/obesity amongst the eight NSW Regional Health Partners was higher
for boys compared to girls (26.03, SD 1.583 vs 22.34, SD 1.568 respectively).
When comparing ASRs for overweight and obesity in children to the rest of Australia, all LGAs
included in this study exhibited rates significantly lower than the national averages for boys (26.03 vs
26.99, p<.0001), girls (22.34 vs 24.57, p<.0001) and children overall (23.99 vs 25.8, p<.0001). Yet
when comparing the ASRs for only obesity in children in a separate model (i.e. excluding children
with overweight), all LGAs demonstrated rates significantly higher than the national averages for
boys (7.25 vs 6.7, p=.0070), girls (9.88 vs 8.4, p<.0001) and children overall (8.18 vs 7.5, p=.0017).

Secondary outcomes related to diet and physical activity
Adequate fruit intake in adults
Given overweight and obesity occurs secondary to a sustained energy imbalance, where the number
of kilojoules a person consumes is in excess of the kilojoules they expend, secondary outcomes
related to diet and physical activity were considered in examining local data. While LGA data for
vegetable intake was not available to the researchers, age-standardised rates of adequate fruit
intake for adults and children were calculated for each LGA in the NSWRHP geographical footprint.
Data on fruit intake by gender was not available to the research team.
For NSWRHP overall, Armidale Regional exhibited the largest ASR for adults of 49.2, compared to the
lowest reported in both Moree Plains and Liverpool Plains (44.6). Both these LGAs are situated in
Hunter New England LHD. In the Mid North Coast LHD, Coffs Harbour recorded the highest ASR for
adequate fruit intake (48.2) and Kempsey the lowest (45.7). The ASR of adequate fruit intake within
Central Coast LHD was 48.10.
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Table 7: Age-standardised rates of adequate fruit intake for adults living in NSWRHP area
Area
NSWRHP overall
HNELHD
MNCLHD

LGA with highest ASR
Armidale Regional 49.2
Armidale Regional 49.2
Coffs Harbour 48.2

LGA with lowest ASR
Moree Plains and Liverpool Plains 44.6
Moree Plains and Liverpool Plains 44.6
Kempsey 45.7

Figure 7: Heat map of adequate fruit intake ASRs for adults of each Local Government Area

Adequate fruit intake in children
For NSWRHP overall, the Upper Hunter Shire reported the highest rates of adequate fruit intake
(73.4) and Gwydir the lowest (61.9). Both local government areas are within the Hunter New
England Local Health District. For Mid North Coast LHD, Port Macquarie-Hastings reported the
highest levels of adequate fruit intake (73.3), while Kempsey reported the lowest (67.3). The rate of
adequate fruit intake for children was 67.5 for the Central Coast Local Government Area. Overall,
children exhibited a greater mean ASR for adequate fruit intake than adults for all LGAs explored
(68.64, SD 2.804 vs. 47.12, SD 1.283 respectively).
Table 8: Age-standardised rates of adequate fruit intake for children living in NSWRHP area
Area
NSWRHP overall
HNELHD
MNCLHD

LGA with highest ASR
Upper Hunter Shire 73.4
Upper Hunter Shire 73.4
Port Macquarie-Hastings 73.3

LGA with lowest ASR
Gwydir 61.9
Gwydir 61.9
Kempsey 67.3
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Figure 8: Heat map of adequate fruit intake ASRs for children of each Local Government Area

Low physical activity in adults
In examining each of the 28 local government areas, the LGAs reporting the highest rates of low
physical activity (indicating the least physical activity) for NSWRHP overall was Walcha (81.7) and the
lowest rates of low physical activity (indicating the most physical activity) was Newcastle (61.7). In
Hunter New England and Mid North Coast LHDs respectively, LGAs with the highest rates of low
physical activity (i.e. the least physical activity) were Walcha (81.7) and Kempsey (73.4). Newcastle
(61.7) and Port Macquarie-Hastings (69.0) reported the lowest rates (i.e. the most physical activity).
The age-standardised rate for low physical activity for adults living within the Central Coast LGA was
68.1.
Table 9: Age-standardised rates of low physical activity for adults living in NSWRHP area
Area
NSWRHP overall
HNELHD
MNCLHD

LGA with highest ASR
Walcha 81.7
Walcha 81.7
Kempsey 73.4

LGA with lowest ASR
Newcastle 61.7
Newcastle 61.7
Port Macquarie-Hastings 69.0

Data were not available to calculate ASRs of low physical activity for children.
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Figure 9: Heat map of low physical activity ASRs for adults of each Local Government Area

Predictors of overweight and obesity within the NSWRHP geographical area
To elucidate the sociodemographic and individual factors that influence overweight and obesity in
the NSWRHP geographical area, linear regressions of age-standardised obesity rates on a range of
potential determinants were performed.

Predictors for adults
On univariate analysis, the following variables were associated with overweight and obesity:
•
•
•
•
•
•
•
•
•
•

Gender proportions for men, women and adults in the area;
Indigenous proportions for adults, men and women;
Married proportions for adults and women (though not men);
Median age for men (though not adults or women);
Lowest IRSD quantiles (indicating socioeconomic disadvantage) for adults, men and women;
Rurality for adults, men and women when compared to major cities;
Low education for adults (gender specific data unavailable);
Adequate fruit intake for adults (gender specific data unavailable);
Low physical activity for adults (gender specific data unavailable); and
Smoking status for adults, men and women.

Variables that remained significant when added to the multivariate models included:
•

Gender proportion - When other variables remain constant, there is a negative association
between the proportion of men within the LGA and the age-standardised rates of
overweight and obesity for the overall adult model (p=0.0039) and men (p=0.0007).
However, no association exists for the proportion of women.
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•

Marriage - Holding all other variables constant, the proportion of married adults was
negatively associated with overweight and obesity rates within the overall adult model
(p=0.0102). This indicates marriage might be a protective factor against overweight and
obesity.

•

Socioeconomic disadvantage - Socioeconomic disadvantage was measured by the Index of
Relative Socio-Economic Disadvantage (IRSD) where Quantile 1 signifies the greatest
socioeconomic disadvantage and Quantile 4 the least. On univariate analysis, socioeconomic
disadvantage was highly significant for men in the first three IRSD quantiles (p<.0001,
p<.0001 and p=0.0107 respectively); however when added to the multivariate model, it
remained significant in the second and third IRSD quantiles only (quantile 2: p=0.0275,
quantile 3: p=0.0427). Socioeconomic disadvantage was also highly significant on univariate
analysis for adults and women, but was removed from the final models due to
multicollinearity.

•

Low education - For every unit increase in age-standardised rates of low education level,
age-standardised overweight and obesity rates in adults overall increased significantly by
0.280 (p<.0001, 95% CI: 0.175, 0.386).

•

Rurality - In terms of rurality, the outer regional category was only just above the
significance threshold for women (p=0.0523), even though both inner and outer regional
categories were significant on univariate analyses for adults, men and women.

•

Low physical activity - For every unit increase in age-standardised rates of low recent
physical activity, age-standardised overweight and obesity rates in adults increased
significantly by 0.691 (p<.0001, 95% CI: 0.566, 0.817).

•

Smoking - Current smoking status was considered significant for women only (p=0.0284); a
one-percent increase in smoking ASR was associated with a 0.409 increase in the rates of
overweight and obesity (95% CI: 0.043, 0.774).

Whilst Indigenous proportion was significant in all univariate models, it lost its significance upon
addition to the multivariate models. Similarly, while adequate fruit intake was statistically significant
on univariate analysis for adults, it lost significance when all other variables were held constant, as
did median age for men.

Predictors for children
The following variables were associated with overweight and obesity on univariate analyses:
•
•
•
•
•
•
•

Indigenous proportions for children, boys and girls;
Median age for children, boys and girls;
Lowest IRSD quantiles (indicating socioeconomic disadvantage) for children, boys and girls;
Rurality for children, boys and girls when compared to major cities;
Low maternal education for children (gender specific data unavailable);
Adequate fruit intake for children (gender specific data unavailable); and
Living within the Mid North Coast LHD for boys (though not girls or children overall).

Variables that remained significant when added to the multivariate models included:
•

Indigenous status proportions - The proportion of the population identifying as Indigenous
was significantly associated (p=0.008) with overweight and obesity for boys (0.097, 95% CI:
0.025, 0.168), though not for girls or children overall.
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•

Median age - There was a significant association between median age and rates of
overweight and obesity for girls only. A one-year increase in median age was associated with
decreased overweight and obesity rates by an empirical estimate of 0.821 (95% CI: -1.258, 0.383, p=0.0002), given other variables remain stable.

•

Lowest IRSD quantiles (indicating socioeconomic disadvantage) - For children, boys and girls,
overweight/obesity rates were significantly higher when comparing areas of greater
socioeconomic disadvantage to that of lowest recorded disadvantage. An increase in
overweight and obesity ASR for children of 1.345 (95% CI: 0.375, 2.315, p=0.0066) was
evident when all other variables were held constant.

•

Rurality - There were significant associations between overweight/obesity ASRs and living in
inner regional areas when compared to major cities for children overall, boys and girls
(p=0.022, p<.0001, p=0.0126 respectively). No such association was observed for outer
regional areas.

•

Adequate fruit intake - Adequate fruit intake was negatively associated with overweight and
obesity rates within the overall children model (p=0.0426), holding all other variables
constant.

•

Mid North Coast LHD - Living within the Mid North Coast LHD catchment area was also
negatively associated with overweight and obesity rates for boys (p=0.0011), though not for
girls or children overall.

While low maternal education was significant for children on univariate analysis, it lost its
significance when added to the multivariate model.

Predictors of secondary outcomes related to diet and physical activity
Linear regressions of adequate fruit intake and low physical activity were performed on a range of
potential determinants to identify the sociodemographic and individual factors that influence these
secondary outcomes in the NSWRHP geographical area.

Predictors of adequate fruit intake for adults
On univariate analysis, the following variables were associated with adequate fruit intake:
•
•
•
•
•
•
•

Gender proportion;
Indigenous proportion;
Lowest IRSD quantiles (indicating socioeconomic disadvantage);
Rurality when compared to major cities;
Low education level;
Low physical activity; and
Smoking status.

Variables that remained significant when added to the multivariate model included:
•

Indigenous proportion - Indigenous proportion was negatively associated with ASR of
adequate fruit intake amongst adults. For every unit increase in Indigenous proportion,
adequate fruit intake ASR decreased significantly by 0.131 (p=0.0015, 95% CI: -0.211, -0.05).

•

Low education - For every unit increase in low education level, the ASR for adequate fruit
intake decreased significantly by 0.074 (p=0.0375, 95% CI: -0.143, -0.004).
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•

Smoking - Current smoking status was considered significant (p=0.0036) with a one-percent
increase in smoking ASR associated with a 0.174 decrease in ASR of adequate fruit intake
(95% CI: -0.292, -0.057).

Gender proportion, low physical activity and rurality all lost significance when added to the
multivariate model. While variables related to socioeconomic disadvantage were highly significant
on univariate analysis, they were removed from the final model due to multicollinearity.

Predictors of adequate fruit intake for children
The following variables were associated with adequate fruit intake on univariate analysis:
•
•
•

Indigenous proportion;
Median age; and
Lowest IRSD quantiles (indicating socioeconomic disadvantage).

Variables that remained significant when added to the multivariate model included:
•

Median age - There was a significant association between median age and rates of adequate
fruit intake for children. A one-year increase in median age was associated with an increased
ASR of adequate fruit intake by an empirical estimate of 1.761 (95% CI: 0.691, 2.831,
p=0.0013), given other variables remain stable.

•

Lowest IRSD quantiles (indicating socioeconomic disadvantage) - The second lowest IRSD
quantile was significantly associated with a decreased ASR of adequate fruit intake
(p=0.0116), though not the lowest quantile (which indicates the most disadvantage)
(p=0.8748).

Indigenous proportion was significant on univariate analysis, but lost its significance in the context of
all other variables.

Predictors of low physical activity for adults
The following variables were associated with low physical activity on univariate analysis:
•
•
•
•
•
•
•

Gender proportion;
Indigenous proportion;
Married proportion;
Lowest IRSD quantiles (indicating socioeconomic disadvantage);
Rurality when compared to major cities;
Adequate fruit intake; and
Smoking status.

Variables that remained significant when added to the multivariate models included:
•

Married proportion - The association between the proportion of the population who was
married and the age-standardised rates of low physical activity was highly significant
(p<.0001). A one-unit increase in marriage proportion was associated with an increased ASR
of low physical activity by 0.661 (95% CI: 0.354, 0.968), given other variables remain stable.

•

Rurality - While crude estimates for both inner regional and outer regional rurality were
significant, only outer regional rurality retained significance (p=0.0050) upon addition to the
multivariate model.
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•

Adequate fruit intake - Adequate fruit intake was negatively associated with ASR of low
physical activity amongst adults. For every unit increase in adequate fruit intake, low
physical activity ASR decreased significantly by 1.093 (p=0.0354, 95% CI: -2.112, -0.075),
indicating low physical activity is linked to inadequate fruit intake.

Indigenous and gender proportions lost significance on multivariate analysis and although variables
related to socioeconomic disadvantage and smoking were significant on univariate analysis, they
were removed from the final model due to multicollinearity.

Understanding the data
For adults
In summary, age-standardised rates of overweight and obesity in the NSWRHP geographical area are
higher than the national averages for men, women and adults. In considering the reasons for these
elevated rates, it may be useful to reflect on the characteristics of the geographical area, particularly
with respect to the predictors outlined above.
Socioeconomic disadvantage has been identified throughout the literature as a risk factor for
overweight and obesity and this association has been illustrated by the findings of this study.
Socioeconomic disadvantage is relatively high in the NSWRHP geographical area with over half the
LGAs (n=13 of 21) assigned to the two lowest IRSD levels of disadvantage. None of the LGAs fall into
the category of least disadvantage.
In terms of lifestyle factors, it is not surprising that low levels of physical activity are closely
associated with overweight and obesity as it is considered one of the direct contributors, but
national data indicate that physical inactivity is a greater problem in the NSWRHP geographical area
than the rest of Australia (72.68 vs 66.3, p=0.0041).
This study determined higher rates of overweight and obesity were associated with smoking and low
levels of education in adults. Once again age-standardised rates of current smoking status and low
education levels (defined as leaving school in or below Year 10) are significantly higher in the
NSWRHP geographical area than the national average (smoking: 21.39 vs 16.1, p<.0001, low
education: 43.09 vs 30.4, p<.0001).
Lastly rurality has been linked to overweight and obesity in this study, reflecting national data
findings and the association of overweight and obesity with rural and remote locations in the
literature. The NSWRHP geographical area is predominantly made up of inner regional and outer
regional LGAs (n=24 of 28). It is therefore reasonable to conclude the rural nature of the area
contributes to its elevated rates of overweight and obesity.

For children
In contrast to the findings of the adult population, the results of this study indicate children in the
NSWRHP geographical area are faring much better. When comparing ASRs for overweight and
obesity in children to the rest of Australia, all local government areas included in this study exhibited
rates significantly lower than the national averages for boys (26.03 vs 26.99, p<.0001), girls (22.34 vs
24.57, p<.0001) and children overall (23.99 vs 25.8, p<.0001).
Unfortunately these promising results were not sustained upon modelling of children with obesity
only (i.e. not overweight), where all local government areas exhibited rates higher than the national
averages for boys (7.25 vs 6.7, p=.0070), girls (9.88 vs 8.4, p<.0001) and children overall (8.18 vs 7.5,
p=.0017) [see Appendix 3 for details of obesity modelling]. While causation has not been established
by this study, these findings suggest the considerable investment in childhood obesity prevention
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over the last 10 years may have gone some way to addressing childhood overweight in our
communities, but more needs to be done for children with obesity.

Implications for health service delivery
A significantly higher prevalence of childhood obesity, and adult overweight and obesity in the
NSWRHP geographical area suggests a higher than average need for services, not only to address
obesity itself, but to treat or manage the diseases it causes, for example, cancer, diabetes, heart
disease and stroke. Given the close associations between rates of overweight and obesity and
socioeconomic disadvantage, low education, low physical activity, smoking status and rurality, it
seems prudent to target these at-risk groups in any prevention and treatment efforts to curb the
rising rates of obesity amongst the three local health districts. It also seems sensible to target
childhood obesity, as it is closely associated with obesity, disability and premature death in
adulthood.
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5. CALCULATING THE COST OF OVERWEIGHT AND OBESITY TO OUR COMMUNITIES
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To understand more about overweight and obesity and their cost to NSWRHP organisations, the
Health Economics Team from HMRI was commissioned to calculate the current and projected costs
associated with overweight and obesity across the NSWRHP geographical area. A summary of the
study and its implications are presented here, with a full copy of the Healthy Weight Economics Final
Report included as Appendix 4.

Study methods
An applied costing study was undertaken to calculate the current and projected costs associated
with overweight and obesity across the NSWRHP geographical area. As a first step, the estimated
resident population for 2018 and population projections for 2019-2023 were obtained. The
projections were based on current trends in fertility, life expectancy at birth and net overseas
migration. This provided the population base, reported by age and sex, for the cost estimates. By
applying proportions calculated from ABS census prevalence data, numbers of the population who
are currently a normal weight, have overweight or obesity were estimated. Applying these
proportions to the projected population then allowed for the number of new cases of overweight
and obesity in the NSWRHP population to be estimated over the coming five years.
To calculate the costs associated with populations of overweight and obesity, data from the
Australian Diabetes, Obesity and Lifestyle Study (AusDiab) (Lee et al., 2018) were used. The AusDiab
Study involved a cohort of over 11,000 adults (25 years old and over) participating in three waves of
data collection (1999-2000, 2004-5 and 2011-12). Information on health service utilisation and
health-related expenditure was collected as part of this study, and used to calculate costs associated
with overweight and obesity.

Prevalence in current and future NSWRHP populations
By applying proportions calculated from ABS census prevalence data to the NSWRHP population, the
following estimates were made with regards to current and future numbers of people who have/will
develop overweight and obesity. Obese class II/III is defined as BMI > 35.
Table 10: Current and projected proportion of population by BMI in Hunter New England LHD
HNELHD Population aged 25+
2018
642,804
2019
652,087
2020
661,368
2021
670,650
2022
677,112
2023
683,574

*Of total obese

Normal Overweight Obese Obese class II/III *
194,049
232,881
218,485
76,522
195,626
234,751
221,710
77,598
198,410
238,092
224,865
78,703
201,195
241,434
228,021
79,807
203,134
243,760
230,218
80,576
205,072
246,087
232,415
81,345

Table 11: Current and projected proportion of population by BMI in Central Coast LHD
CCLHD Population aged 25+ Normal Overweight Obese Obese class II/III*
2018
239,302
71,809
86,586
81,846
28,750
2019
242,978
72,893
87,472
82,613
28,914
2020
246,660
73,998
88,798
83,864
29,353
2021
250,340
75,102
90,122
85,116
29,790
2022
253,198
75,959
91,151
86,087
30,131
2023
256,056
76,817
92,180
87,059
30,471

*Of total obese
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Table 12: Current and projected proportion of population by BMI in Mid North Coast LHD
MNCLHD Population aged 25+ Normal Overweight Obese Obese class II/III*
2018
159,253
46,464
57,751
55,627
19,555
2019
161,271
48,381
58,058
54,832
19,191
2020
163,284
48,985
58,782
55,517
19,431
2021
165,300
49,590
59,508
56,202
19,671
2022
166,912
50,074
60,088
56,750
19,863
2023
168,524
50,557
60,669
57,298
20,054

*Of total obese
In 2018, around 36% of adults had overweight (n=377,218) and 34% had obesity (n=355,958). If
current obesity trends continue, there will be additional 21,718 people with overweight and 20,815
people with obesity in the study area by 2023, a rise of 5.8%.

The cost of overweight and obesity
Cost estimates (inflated to 2018 values) based on the prevalence of overweight and obesity, as
reported by AusDiab Study are reproduced in Table 13 (Lee et al., 2018).
Direct healthcare costs include ambulatory services, hospitalisation, prescription medications and
some medically related consumables; costs which are expected to be driven by the treatment and
ongoing management of obesity and its co-morbidities. Prescription medications for creams, eye
drops, and inhalers, and non-prescription medications, except for aspirin, were not included. Direct
non-healthcare costs included transport to hospitals, supported accommodation, home service and
day centres, and purchase of normal food. Government subsidies included payments for the aged
pension, veteran pension, mobility allowance, sickness allowance and unemployment benefit.
From a healthcare perspective, incremental per capita direct healthcare cost for overweight was
18.7% greater, and for obesity 54% greater than the cost of normal weight individuals. The annual
excess cost, including direct healthcare, direct non-healthcare and government subsidies, was 25.5%
for overweight and 43.7% for obesity.
Table 13: Annual per capita healthcare and non-healthcare costs by weight status (Lee et al., 2018)
Weight status
Normal BMIa
Overweightb
Obesec
Excess cost due to
overweight(b-a)
Excess cost due to obesity(c-a)

Direct
healthcare
$1,841
$2,186
$2,842
$345

Direct nonhealthcare
$557
$773
$719
$216

Total
direct
$2,398
$2,959
$3,562
$561

Govt.
subsidies
$4,134
$5,240
$5,823
$1,106

$1,001

$163

$1,164

$1,690

Based on the prevalence of overweight and obesity in the NSWRHP population, and the cost
estimates calculated by the AusDiab Study, the annual total direct healthcare costs attributable to
overweight and obesity in the NSWRHP geographical area are $486,593,812 (Table 14).
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Table 14: Annual total (incremental) healthcare and non-healthcare costs due to overweight and
obesity
LHDs
Hunter New England
Central Coast
Mid North Coast
Total

Direct health
$299,133,655
$111,831,791
$75,628,365
$486,593,812

Direct non-health
$85,829,449
$32,011,236
$21,519,509
$139,360,194

Total direct
$384,904,427
$143,821,131
$97,133,134
$625,858,692

Govt. subsidies
$626,817,728
$234,087,154
$157,884,065
$1,018,788,946

Figure 10: Annual direct healthcare costs associated with overweight and obesity

Projected costs to partners
It is expected that the costs of overweight and obesity to NSWRHP local health districts will increase
with continuing trends of obesity and the expected rise in population. The annual (incremental)
direct healthcare costs due to overweight and obesity for each LHD are represented in Tables 15 to
17, and for all three NSWRHP health districts in Table 18.
Table 15: Annual (incremental) direct healthcare costs due to overweight and obesity for HNELHD
HNELHD Projected population (25 and above) Direct health care costs
2018
642,804
$299,133,655
2019
652,087
$308,765,024
2020
661,368
$319,109,636
2021
670,650
$329,736,371
2022
677,112
$339,238,879
2023
683,574
$348,983,448
Table 16: Annual (incremental) direct healthcare costs due to overweight and obesity for CCLHD
CCLHD Projected population (25 and above) Direct health care costs
2018
239,302
$111,831,791
2019
242,978
$115,050,765
2020
246,660
$119,013,292
2021
250,340
$123,083,879
2022
253,198
$126,854,355
2023
256,056
$130,723,675
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Table 17: Annual (incremental) direct healthcare costs due to overweight and obesity for MNCLHD
MNCLHD Projected population (25 and above) Direct health care costs
2018
159,253
$75,628,365
2019
161,271
$76,362,271
2020
163,284
$78,784,425
2021
165,300
$81,272,530
2022
166,912
$83,624,334
2023
168,524
$86,036,167
Table 18: Annual (incremental) direct healthcare costs due to overweight and obesity for NSWRHP
geographical area from 2018 to 2023
Year/LHDs
2018
2019
2020
2021
2022
2023

HNELHD
$299,133,655
$308,765,024
$319,109,636
$329,736,371
$339,238,879
$348,983,448

CCLHD
$111,831,791
$115,050,765
$119,013,292
$123,083,879
$126,854,355
$130,723,675

MNCLHD
$75,628,365
$76,362,271
$78,784,425
$81,272,530
$83,624,334
$86,036,167

Total
$486,593,812
$500,178,060
$516,907,354
$534,092,779
$549,717,567
$565,743,290

Implications for health service delivery
Currently overweight and obesity is costing the NSWRHP Local Health Districts $486 million per year
in direct healthcare costs. With expected population increases and current obesity trends, this cost
will increase by 3% each year to a total direct healthcare cost of $565,743,290 (adjusted for
inflation) in 2023. While these estimates are large, they are also conservative. Pricewaterhouse
Coopers have previously reported the direct cost for Australia to be $5.5 billion (in 2014/15) (Price
Waterhouse Coopers, 2015) and earlier figures from the published literature estimated that in 2005,
the total annual healthcare cost of overweight and obesity in Australia to be approximately $21
billion (Colagiuri et al., 2010).

Page 49 of 100

6. SCOPING OVERWEIGHT AND OBESITY PREVENTION AND TREATMENT

6. SCOPING OVERWEIGHT
AND OBESITY PREVENTION
AND TREATMENT
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A scoping study of the programs, research projects and services relating to the prevention and
treatment of overweight and obesity amongst the eight NSWRHP organisations was the third
component of work to be undertaken as part of the Addressing Overweight and Obesity Project. The
scoping study provided a rapid means of mapping overweight and obesity prevention and treatment
activity (programs, research projects and services) as an initial assessment of the extent and scope of
such activity across the partner organisations, identifying areas for more detailed future appraisal
and related actions.

Scoping method
The scoping method for each partner organisation was decided in consultation with the Healthy
Weight Advisory Group representative, in recognition of the diversity of the eight partner
organisations, the varied populations they serve and the role of their organisation in health research
and service provision. Each search strategy is described below.

Calvary Mater Newcastle
On consultation, the Director of Medical Services at CMN reported there were no programs,
research projects or services for the prevention or treatment of overweight or obesity operating
from the Calvary Mater. This was confirmed by a telephone conversation with the CMN Nutrition
Department. As such, no further scoping at CMN was required.

Central Coast Local Health District
In order to scope prevention and treatment activity within Central Coast LHD, a comprehensive
review of the CCLHD Health Promotion website was undertaken. This was supplemented with a faceto-face meeting with the Director of Health Promotion (who is also the Advisory Group member) and
a health promotion officer for information about current and past programs, projects and services.
The health promotion officer was able to provide the required information about each program and
served as a liaison to other contacts within Central Coast LHD for more information about relevant
services.

Hunter Medical Research Institute
In discussion with the HMRI Healthy Weight Advisory Group representative, it was determined that
no program, project or service relevant to the scoping would be conducted solely by HMRI without
the involvement of HNELHD or UON. It was confirmed that a comprehensive scoping of HNELHD and
UON would therefore be sufficient to include any work being undertaken at HMRI related to the
prevention and/or treatment of overweight and obesity. As such, no further scoping at HMRI was
required.

Hunter New England Central Coast Primary Health Network
Members of the Healthy Weight Initiative within HNECC PHN were consulted with regards to
prevention and treatment activity occurring within the primary health network. Following these
discussions, contacts from the external programs funded by the PHN were also consulted via phone
and email. Information provided by key contacts was used in addition to the HNECC PHN website to
scope all relevant programs, projects and services. A PHN representative on the Strategic Innovation
Research Design Planning Committee was also consulted to ensure all eligible programs, projects
and services were identified.

Hunter New England Local Health District
With the assistance of the Advisory Group representative, a list of key contacts in the local health
district was assembled. Upon meeting with these initial contacts to discuss their work,
recommendations of whom else to consult was sought by the Healthy Weight Project Officer. In this
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way, snowball sampling was used to identify other relevant contacts throughout the local health
district. Over 30 face-to-face and telephone meetings were conducted to discuss current and past
overweight and obesity initiatives in Hunter New England LHD.
In addition to this scoping strategy and upon advice from the HNELHD Healthy Weight Advisory
Group representative, an email seeking information for the Addressing Overweight and Obesity
Project was circulated by seven members of the HNELHD Executive Leadership Team amongst their
directorate and networks. An email was also sent to all Nutrition and Physiotherapy Service
Managers throughout the health district asking for any further information related to the project.

Mid North Coast Local Health District
Information regarding the overweight and obesity programs, projects and services being delivered
by Mid North Coast LHD was sourced through a face-to-face meeting with the District Manager
Health Promotion (who is also the Advisory Group member) and several relevant health promotion
officers. They were able to provide the required information about each program and served as a
liaison to other contacts within the Mid North Coast LHD for more information about applicable
services. In addition, the Project Officer attended a Childhood Obesity Workshop in South West
Rocks, which served as a useful way of connecting with appropriate contacts, particularly for
services. These scoping activities were accompanied by a detailed review of the MNCLHD Health
Promotion website and the Healthy Communities Mid North Coast Childhood Obesity Prevention and
Management Action Plan July 2018-June 2023.

University of New England
A comprehensive review of the University of New England website was the first step in scoping this
partner organisation. Using the information retrieved, and in consultation with the Healthy Weight
Advisory Group representative, 10 face-to-face meetings were conducted to learn about relevant
initiatives and to discuss consultation with other contacts. The list of programs and projects
assembled was then cross-checked with the University of New England Ethics Department, as well as
the Scopus database and library records, to ensure the list was complete.

University of Newcastle
In the initial stages of the project and upon request, a list of overweight- and obesity-related project
names (with chief investigator details) was provided by the University of Newcastle Ethics
Department. This list was used, in conjunction with a detailed scoping of the University of
Newcastle’s website, to contact a number of researchers in the obesity prevention and treatment
field. Over 15 face-to-face and phone meetings were held to discuss relevant initiatives and to ask
with whom else to speak. An email requesting information for the Addressing Overweight and
Obesity Project was also circulated to all researchers belonging to the Health Behaviour Priority
Research Centre.

Inclusion and exclusion criteria
In planning for the project, a number of inclusion and exclusion criteria were established on advice
from the Healthy Weight Advisory Group Co-Chairs. Each program, research project or service was
assessed according to these criteria and included or excluded from the scoping as appropriate.

Inclusion criteria
To be included in the Addressing Overweight and Obesity Project, programs, research projects or
services must be designed to:
•

Deliver primary and secondary prevention and/or treatment of overweight and obesity;
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•
•

Target the behavioural determinants of healthy weight, e.g. diet and physical activity; and
Target 0 to 75 years age groups, both genders and all ethnicities or backgrounds.

Exclusion criteria
Programs, research projects or services were excluded if they:
•

•

Treat eating disorders as specified in the Diagnostic and Statistical Manual of Mental
Disorders (DSM) V, as they are under the remit of the NSW Service Plan for Eating Disorders;
and
Treat patients in residential treatment settings for mental ill-health where weight gain is
associated with medication use. Mental health professionals are trained to provide specific
support to patients within the context of their mental health condition.

Prevention and treatment programs, projects and services amongst partners
Initial scoping activities identified hundreds of programs, research projects and services amongst the
eight partners that had the potential to contribute to the prevention and treatment of overweight
and obesity. As a result of time and resource constraints, and in consultation with the Healthy
Weight Advisory Group Co-Chairs, it was decided to confine the detailed scoping to programs,
research projects and services that:
•
•

Involved an intervention to prevent or treat overweight or obesity; and
Were designed with the principal goal of overweight or obesity prevention or treatment.

This enabled the scoping to be completed within the 6 months allocated to the project. The
implications of this decision were that a number of programs and research projects were excluded
from the Addressing Overweight and Obesity scoping that may directly or indirectly play a role in
obesity prevention or treatment. They were excluded from the scoping because their predominant
focus was not on preventing or treating obesity, but on:
•
•
•
•

Preventing chronic disease more
generally;
Managing and treating diabetes;
Reducing cardiovascular risk factors;
Reducing stroke risk factors;

•
•
•
•

Improving nutrition;
Improving fitness;
Improving pain; or
Improving other related outcomes.

Frameworks, strategies, pathways or plans for obesity prevention and/or treatment were also
excluded from the study. A list of the programs, projects and services that were reviewed and
excluded from the scoping is provided in Appendix 5: Excluded programs, projects and services.
For all programs and research projects that were included in the detailed scoping, information was
collected for the following categories:
•
•
•
•
•
•
•
•

Name;
Host organisation;
Collaborating organisations;
Start and end dates;
Funding source;
Whether funding is ongoing;
Population group;
Target group;

•
•
•
•
•
•
•

Number of participants;
Recruitment methods;
Setting;
Intervention;
Overarching aim;
Whether a formal evaluation is
being/has been undertaken;
Key outcomes;
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•

How the findings will be/have been
translated into practice; and

•

Links to more information.

•
•

Length of waiting list;
Barriers/enablers to patient
participation;
Setting;
Description of services;
Quality improvement activities;
Departmental structure;
Ongoing professional development
requirements;
Patient outcomes; and
Links to more information.

For services, information was collected on:
•
•
•
•
•
•
•
•
•

Name;
Unit/department;
Host organisation;
Collaborating organisations;
Funding source;
Any concerns about future funding;
Patients/participants/clients serviced
by unit;
Number of patients who have
attended the service;
Referral sources to the service;

•
•
•
•
•
•
•

A selection of this information is presented in Tables 19-24, grouped according to intervention type
(program/project and service) and target audience (child, adolescent, adult, family and community).
These tables are accompanied by case studies to illustrate the high quality of programs, projects and
services being delivered within NSW Regional Health Partner organisations. Detailed scoping results
of each program or research project are available in Appendix 1.
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Child-focused programs and research projects
Over half the programs and research projects identified in the scoping target children (n=50 of 97). Thirteen of those programs operate in the early childhood education and
care context. Twenty-six target primary schools and two occur after school. Four programs are run in the community, three are interventions at home and one is delivered
at a university. One program (Good for Kids, Good for Life) had multiple components that were active in all of these settings and others. All programs have/had a focus on
healthy eating, increasing physical activity and/or reducing inactivity with the explicit aim of preventing or treating overweight or obesity. Details of these programs are
listed in Table 19.
Table 19: Programs and research projects for children
Name
Active Wear for Everyone
(AWE)

Host
HNELHD

Dates
2017-2018

Funding source
HMRI

No. of participants
44 schools, approximately 1100
children.

Setting
School

Bite&Bounce@OSHC

CCLHD

2018Ongoing

Unknown

Afterschool

Canteen Audit and Feedback
Effectiveness Study (CAFÉ)

HNELHD

2013-2015

Central Coast School Garden
Interest Group (CCSGIG)
Workshops

CCLHD

2016Ongoing

HNE, Heart
Foundation,
HHMRC, UON.
MoH

Of the 66 Central Coast OSHC
services, 98% received a copy of
the manual, 79% received faceto-face support visits and 64%
have a Bite&Bounce
whiteboard.
72 rural and remote primary
schools (36 intervention, 36
control).
The database currently lists over
100 local teachers.

Childcare Online MenuPlanning Trial (COMET)

HNELHD

2016-2018

54 services.

Childcare

Childhood Obesity Training
and Education for Medical
Students

MNCLHD

2018-2020

229 medical students.

University

NHMRC, National
Heart Foundation,
Healthy Australia,
HNE.
MNCLHD Research
Support Grant
Program, other
sources unknown.

School

Afterschool

Overarching aim
To measure the effect of school
sports uniform attire on physical
activity of primary school children.
To increase healthy eating and
physical activity in children attending
outside of school hours care.

To positively impact schools'
implementation of the NSW Healthy
School Canteen Policy.
To enhance the knowledge and skills
of education professionals to
promote healthy eating to school
children.
To improve the provision of healthy
food to children in early childhood
education and care.
To enhance the knowledge, skills,
motivation and confidence of medical
professionals to treat childhood
obesity.
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Name
Crunch & Sip

Host
CC, HNE,
MNC
LHDs.

Dates
CC: 2011,
HNE: 2006,
MNC: 2008.
Ongoing

Funding source
NSW Ministry of
Health.

No. of participants
93% of schools on the Central
Coast and Mid North Coast are
participating.
HNELHD RCT: 422 schools
intervention, 406 schools
control.
13 children intervention, 15
control.

Setting
School

Overarching aim
To increase the consumption of
vegetables, fruit and water during
class time.

Diet-Induced Weight Loss in
Obese Children with Asthma

UON

2009-2011

HMRI, NHMRC,
UON.

Home

Department of
Education and
Communities,
Premier's Sporting
Challenge.
UON, Sports
Medicine Australia.

142 students intervention, 98
students control.

School

118 children intervention, 108
children control.

School

CC & HNE:
2009, MNC:
2010.
Ongoing

MoH state-wide
initiative.

Over 650 programs with more
than 6260 families across NSW.

Community

2006-2010

Multiple, including
Government,
NGOs, local
businesses.

261 Children's' services, 435
primary schools, 204 sports
clubs, 91 Aboriginal Health
Workers, 29 community service
organisations, 112 vending

Multiple

To assess if: (1) Weight loss can be
achieved in asthmatic children with
obesity using a dietary intervention;
and (2) Changes in asthma outcomes
occur following diet-induced weight
loss.
To increase levels of physical activity
amongst primary school children by
embedding movement-based
learning experiences in Mathematics
lessons.
To increase the physical fitness and
physical activity levels of primary
school children using a school-based
physical fitness intervention called
Fit4Fun.
To improve the health of the child
through the development of healthy
lifestyle behaviours, as well as
educating and positively influencing
children's attitude to food and
exercise.
To reduce the prevalence of child
overweight and obesity in the HNE
region and to build evidence for
policy and practice related to the
prevention of child obesity in NSW.

Encouraging Activity to
Stimulate Young (EASY)
Minds

UON

2012-2013

Fit4Fun

UON

2011

Go4Fun

CC, HNE,
MNC
LHDs.

Good for Kids, Good for Life

HNELHD
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Name

Host

Dates

Funding source

No. of participants
machines, 5 HNE Health
operated food outlets, 30% of
GPs, 70% of practice nurses.
2 primary schools, 224 students.

Setting

Overarching aim

Great Leaders Active
StudentS program (GLASS)

HNELHD

2015

HNE, HMRI,
NHMRC, ARC.

School

Unknown

Yet to recruit.

Childcare

2010

Cancer Institute
NSW, HMRI,
HNELHD.

394 parents.

Home

CCLHD

2015

Unknown

Over 4,500 students.

School

Increasing Child Physical
Activity Levels at Childcare:
Indoor/Outdoor Free Play
Intervention

HNELHD

2016

6 childcare services, 231
children.

Childcare

Increasing Child Physical
Activity Levels at Childcare:
Multi-Component
Intervention
Increasing Child Physical
Activity Levels at Childcare:
Outdoor Free Play
Intervention

HNELHD

2010

Multiple sources
including NHMRC,
Cancer Council of
NSW, HMRI, Heart
Foundation.
NSW Ministry of
Health ASSIST
program, HMRI.

To increase physical activity and
object control skill of students aged
5-8 years.
To improve the healthy eating and
physical activity levels of children
attending family day care.
To increase the fruit and vegetable
consumption of 3–5 year old children
through a telephone-based
intervention for parents.
To promote aspects of daily life that
can help maintain a healthy active
lifestyle, including active travel to
school, Crunch&Sip break, eating
vegetables, being active and
replacing screen time.
To increase child physical activity
levels at childcare.

Healthy Eating and Physical
Activity Practices of Family
Day Care
Healthy Habits

HNELHD

2019Unknown

HNELHD

How RU Travelling (HRUT)

20 centres with 459 children.

Childcare

To increase child physical activity
levels at childcare.

HNELHD

2016

Multiple sources
including NHMRC,
Cancer Council of
NSW, HMRI, Heart
Foundation.

439 children at 10 services.

Childcare

To increase child physical activity
levels at childcare.
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Name
Increasing the
Implementation of
Mandatory Physical Activity
Policy in NSW Primary
Schools Across Three NSW
Jurisdictions
Internet-based Professional
Learning to help teachers
support Activity in Youth
(iPLAY)
Kilometre Club (KM Club)

Host
HNELHD

Dates
2019-2021

Funding source
MRFF Grant.

No. of participants
100 primary schools.

Setting
School

UON

2016-2019

NHMRC, NSW
Department of
Education.

1219 students, teachers and
principals.

School

MNCLHD

2019

4 primary schools.

School

Live Life Well @ School

CC, HNE,
MNC
LHDs.

Office of Preventive
Health.
MoH state-wide
initiative.

In 2015, 77% of all NSW primary
schools participated. 100% of
the primary schools on the
Central Coast and 94% of the
primary schools on the Mid
North Coast are involved in the
program.

School

MASTER Coaching Program

UON

2008 in
Government
schools;
2013
expanded to
Catholic and
Independent
schools.
Ongoing
2019
Hunter Children's
Research
Foundation Grants.

Yet to recruit, aims for 20
coaches with 200 players.

Community

Move Like a Mariner

CCLHD

2017Ongoing

34 programs delivered in 2018
(approximately 2000 children).

Childcare

CCLHD (Munch and
Move) and Central
Coast Mariners.

Overarching aim
To increase the number of schools
who adopt and implement the Sport
and Physical Activity Policy, thereby
increasing the amount of exercise
performed by primary school
students.
To improve children’s physical
activity, fundamental movement
skills and cardiorespiratory fitness.
To increase the physical activity levels
of primary school children.
To positively influence the healthy
eating and physical activity
behaviours of primary school aged
children.

Through improvements in coaching
practices, the program aims to
maximise player engagement,
learning, development and
enjoyment – leading to an increase in
the physical activity levels of children
and a reduction in the number of
children dropping out of sport.
To increase physical activity levels in
children through the intentional
teaching of fundamental movement
skills.
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Name
Munch & Move

Host
CC, HNE,
MNC
LHDs.

Dates
2008Ongoing

Funding source
MoH state-wide
initiative.

NSW Healthy School Canteen
Strategy

CC, HNE,
MNC
LHDs.

2017Ongoing

MoH state-wide
initiative.

Online Canteens

HNELHD

2016

Our Health Rules!

UON

2015-2021

The Parents in Child Nutrition
Informing Community
(PICNIC) Project
PICNIC

MNCLHD

2018Ongoing

HNELHD, NHMRC,
National Heart
Foundation, HMRI,
Flexischools.
The Smith Family,
Federal
Governments'
Communities for
Children strategy.
MNCLHD, FACS.

HNELHD

2013-2015

ARC, HNELHD,
HMRI.

Physical Activity for Everyone
(PA4E1)

HNELHD

2011-2014

MoH

No. of participants
78% of preschools, occasional
care and long day cares in NSW
in 2015. 94% of early childhood
services on the Central Coast
and 96% of services on the Mid
North Coast are involved.
13 primary schools and one high
school on the Central Coast
have successfully met the
criteria for the NSW Healthy
School Canteen Strategy.
2714 students from 10 primary
schools.

Setting
Childcare

Overarching aim
To positively influence the healthy
eating and physical activity
behaviours of young children.

School

To support student health by working
with school canteens to provide
access to healthy foods and drinks,
making the healthy choice, the easy
choice.
To improve purchasing behaviour by
parents/carers from primary school
canteens.

Participant numbers for each
activity ranges from 5-15. No
further numbers available.

Community

To engage parents and carers of
children 0-12 years to increase
healthy eating and physical activity to
prevent obesity.

78 are trained and
approximately two-thirds are
actively involved.
70 schools.

Community

To improve nutrition and prevent
obesity in young children.

School

10 secondary schools (5
intervention, 5 control).

School

To increase implementation of a
state-wide healthy canteen policy
which required schools to remove
unhealthy items (classified as ‘red’ or
‘banned’) from regular sale and
encouraged schools to ‘fill the menu’
with healthy items (classified as
‘green’).
To reduce the decline in moderate to
vigorous physical activity (MVPA)

School
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Name

Host

Dates

Funding source

No. of participants

Setting

Physically Active Children in
Education (PACE)

HNELHD

2017-2019

NHMRC, HNELHD,
NSW Office of
Preventive Health,
Heart Foundation.

62 schools.

School

Pilot Study of the Impact of
Improving Sleep Practices on
Young Children's Sleep and
Physical Activity
Professional Learning for
Understanding Games
Education (PLUNGE)

HNELHD

2016

UON, HNELHD,
ARC, NHMRC, Heart
Foundation.

38 parent-child dyads
intervention, 38 dyads control.

Home

UON

2012

None

107 students.

School

Q4:H2O

CCLHD

2014Ongoing

Unknown

School

ReACH

HNELHD

2016

HNELHD

In 2019, resource distributed to
2213 children from 20 primary
schools.
173 schools.

SNAC

HNELHD

2014-2015

MoH, HMRI,
HNELHD.

28 intervention, 25 control.

School

Supporting Children’s
Outcomes using Rewards,
Exercise, and Skills (SCORES)
Supporting Healthy Menus in
Childcare: High Intensity
Intervention

UON

2012-2013

HMRI, NHMRC.

25 classes, 8 primary schools.

School

HNELHD

Unknown

UON, HNELHD.

54 services.

Childcare

School

Overarching aim
among secondary school students in
disadvantaged areas of HNE.
To increase the minutes of planned
physical activity scheduled by primary
school teachers each week, in an
attempt to improve children's
physical activity levels.
To increase the physical activity of
young children through improving
sleep practices.
To improve physical activity and
physical education outcomes
simultaneously in primary school
children, as well as to increase
enjoyment of PE.
To promote healthy drinks to primary
school students and their
parents/carers.
To increase the implementation, at
scale, of a healthy canteen policy by
primary schools in Hunter New
England.
To increase the implementation of a
healthy canteen policy in Australian
primary schools.
To increase PA and FMS competency
in primary school children from lowincome communities.
The intervention aimed to increase
the implementation of the sector
nutrition guidelines by addressing
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Name

Host

Dates

Funding source

No. of participants

Setting

Overarching aim
barriers and enablers to
implementation.
To improve childcare service cooks’
intentions to use nutritional
guidelines and provide fruit and
vegetables on their menu by
providing printed education material.
To increase childcare centre
compliance with nutrition guidelines
by providing an intervention that
includes training, and the provision of
written menu feedback and printed
resources.
To increase the implementation of
healthy eating and physical activity
policies and practices by centrebased childcare services.

Supporting Healthy Menus in
Childcare: Improving Cooks
Intentions to Implement
Nutrition Guidelines

HNELHD

2015

HNELHD, HMRI.

77 childcare services (38 control
and 39 intervention).

Childcare

Supporting Healthy Menus in
Childcare: Low Intensity
Intervention

HNELHD

2015

HNELHD, HMRI,
Heart Foundation,
Cancer Council
NSW.

44 centre-based childcare
services.

Childcare

Supporting Implementation
of Healthy Eating and
Physical Activity Policies and
Practices in Childcare: High
Intensity Intervention
Supporting Implementation
of Healthy Eating and
Physical Activity Policies and
Practices in Childcare: Low
Intensity Intervention
SWAP IT Childcare

HNELHD

2012-2014

Australian National
Preventive Health
Agency.

128 services (64 intervention, 64
control).

Childcare

HNELHD

2013-2014

131 services (68 intervention, 63
control).

Childcare

To increase the implementation of
healthy eating and physical activitypromoting policies and practices in
childcare services.

HNELHD

2018-2019

Unknown

Childcare

SWAP IT Lunchbox Program

HNELHD

2017

HNELHD, HMRI,
UON, Cancer
Council NSW, Heart
Foundation,
NHMRC, ARC.
HNELHD, National
Heart Foundation,
NHMRC.
HMRI, Hunter
Children's Research
Foundation,
NHMRC, ARC, Heart
Foundation.

12 primary schools, 1915
lunchbox observations.

School

To reduce the packing of
discretionary foods in children’s
childcare lunchboxes.
The lunchbox program aimed to
improve the contents of children’s
lunchboxes by supporting
parents/carers to swap what is
packed from discretionary
(“sometimes”) foods and drinks to
core (“everyday”) foods and drinks.
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Name
Swap It, Physical Activity
(SIPA)

Host
HNELHD

Dates
2016-2017

Funding source
Unknown

No. of participants
12 schools, 2112 students.

Setting
School

Thinking While Moving in
English (TWM-E)

UON

Unknown

NSW Department
of Education.

29 intervention, 26 control.

School

Using Technology Platforms
to Improve the Use of
Chronic Disease Prevention
Services to Reduce Child
Obesity

HNELHD

2019-2021

MRFF

Yet to recruit.

School

Vege Adventure

CCLHD

2017Ongoing

Unknown

In 2019, resource distributed to
3268 children from 28 primary
schools.

School

Overarching aim
To improve healthy eating and
physical activity in school-aged
children.
To increase PA levels in children to
achieve physical, cognitive and
learning benefits.
To reduce child obesity and increase
the use of evidence-based
government services through the
delivery of health information and
referral direct to parents across three
LHDs.
To promote the consumption of fruit
and vegetables in primary school
children.
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Case study of a MNCLHD child-focused program

Case study of a child-focused program in all three LHDs

The Parents in Child Nutrition Informing Community (PICNIC) Project

Crunch & Sip

The PICNIC Project aims to improve nutrition and prevent obesity in young children
and has been delivered by MNCLHD since 2018.

Participants: New parents of children 0-2 years. The participants recruited for this
study are categorised into two groups, Peer Educators (PEs) and Peer Education
Recipients (PERs) for which the recruitment process differs. PEs are recruited
through Child Family Health, childcare centres and via social media. Each Peer
Educator then recruits 1-2 other new parents (PERs) for data collection (snowball
sampling). At present, 78 are trained and approximately two-thirds are actively
involved.
Intervention: PICNIC is a program that has been created to support new parents
feeding their infants and toddlers on the Mid North Coast. PICNIC is a peer
education program. This means the PICNIC team provides nutrition/feeding
training, information materials and support to parents who volunteer for the
program. PICNIC volunteers can then pass on this information and provide feeding
support to other parents within their social groups.
Outcomes: 78 new parents have consented to the program and are participating
as Peer Educators. The pilot study indicated that each peer educator shared with
an average of 21 other parents. The effects of the program on feeding practices
and diet have not yet been determined.

Future plans: PICNIC is to be embedded in usual care in a partnership between

Mid North Coast Health Promotion, FACS and Child and Family Health. The
infrastructure and model will be available for other local health districts to
implement as a cost- and resource-effective means of addressing diet quality and
food behaviour of babies and young children in rural settings.

More info: www.picnicproject.com.au

Crunch & Sip is a state-wide initiative funded by the NSW Ministry of Health and
delivered by CC, HNE, MNC LHDs. Delivery of the initial randomised controlled trial
by HNELHD directly informed the state-wide roll out of the Healthy Children's
Initiative by the NSW Office of Preventive Health. The aim of the program is to
increase the consumption of vegetables, fruit and water during class time.

Participants: Primary school children (ages 6-12 years). All primary schools in

HNELHD were eligible to participate in the RCT other than special purpose schools
catering for students with special needs, juvenile justice or schools serving children
who are hospitalized. Within the RCT, 422 schools were assigned to receive the
intervention, 406 schools to receive the control.

Intervention: Crunch & Sip encourages schools to provide a set time as part of the

school day specifically for children as a class to eat vegetables and fruit and drink
water. In the RCT, the multi-strategy intervention to increase vegetable and fruit
breaks involved the development and provision of: program consensus and
leadership; staff training; program materials; incentives; follow-up support; and
implementation feedback. Comparison schools had access to routine informationbased Government support.

Outcomes: The prevalence of vegetable and fruit breaks increased significantly in

intervention schools. The effect size was similar between schools regardless of the
rurality or socioeconomic status of school location, school size or government or
non-government school type. The majority of primary schools in the Central Coast,
Hunter New England and Mid-North Coast LHDs now participate in the program.

Future plans: The RCT directly informed the implementation plan for NSW Office

of Preventive Health for the roll out of the Healthy Children's Initiative across NSW.

More info: www.crunchandsip.com.au
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Case study of a CCLHD child-focused program

Case study of a CCLHD adolescent-focused program

Move Like a Mariner

Thirsty? Choose Water!

Move Like a Mariner is a program delivered by CCLHD with the aim of increasing
physical activity levels in children through the intentional teaching of fundamental
movement skills. It is delivered in conjunction with the Central Coast Mariners
Football Club.

Participants: Children from birth to five years and early childhood educators.

Thirty-four programs were delivered in 2018 (to approximately 2000 children).

Intervention: The six-week ‘Move Like a Mariner’ physical activity program
encourages educators and children in early childhood education and care settings
to participate in intentional fundamental movement skills every day. The program
involves:
•

NOMINATE: Early childhood services make a ‘pledge’ to Move Like a
Mariner by making a whole-of-service commitment to participate in
fundamental movement skills on a daily basis for 6 weeks.

•

TRAINING: Educators attend professional development training, collect
their resources including an equipment kit and teaching manual.

•

PARTICIPATE: Services participate daily for 6 weeks.

•

EVALUATE: Upon completion of the 6 weeks, services are then required to
complete an evaluation.

•

Thirsty? Choose Water! Is a program delivered by CCLHD to increase the intake of
water and decrease the consumption of sugar-sweetened beverages amongst
adolescents.

Participants: In the TRGS funded study, participants included Year 7 high school

students from 61 secondary schools from the Central Coast, Illawarra Shoal Haven
and South West Sydney. For the MRFF funded study, Year 7 high school students
from approximately 24 regional schools in the HNE and MNC LHDs participated.
Recruitment strategies involved email, telephone and face-to-face meetings
between LHD project officers and local schools.

Intervention: The basis of the Thirsty? Choose water! project is to enable students
to refill their water bottles, with easy and free access to chilled water at school,
combined with education and promotion of the benefits of drinking water in class.
This message is then reinforced at the second Year 7 immunisation visits.
Outcomes: The TRGS study involved 61 schools and 31 schools have installed
water stations.

Future plans: The results of the TRGS study will inform the subsequent roll-out of
the program with MRFF funding.

More info: nswregionalhealthpartners.org.au/our-work/thirsty-drink-water or
contact CCLHD Health Promotion.

WIN!: By submitting this evaluation, services then go into the draw to win a
whole team visit from the Central Coast Mariners.

Outcomes: On evaluation, 80% services participated in the program every day,

30% of services increased their overall participation in daily physical activity, and
97% of educators felt confident to teach fundamental movement skills.

More info: Contact CCLHD Health Promotion.
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Adolescent-focused programs and research projects
Since 2009, there have been at least 11 programs and research projects with a focus on adolescents amongst the NSWRHP organisations. Two programs specifically
targeted adolescent boys: Physical Activity Leaders (PALs) and Active Teen Leaders Avoiding Screen-time (ATLAS) with the findings of one (PALs) informing the development
of the other (ATLAS). One program targeted adolescent girls: Nutrition and Enjoyable Activity for Teen Girls Study (NEAT). Almost all programs identified were run in the
school setting (n=10/11).
Table 20: Programs and research projects for adolescents
Name
Active Teen Leaders
Avoiding Screen-time
(ATLAS)

Host
UON

Dates
2012-2013

Funding source
ARC Discovery
Project Grant.

No. of participants
14 schools, 361
participants.

Setting
School

Burn 2 Learn

UON

2017

NHMRC Project
Grant, NSW
Department of
Education.

School

CrossFit Teens

UON

2013

UON

38 adolescents
intervention, 30 waitlist
control. Cluster RCT is
currently underway
with 20 schools and
approximately 680
students.
51 adolescents
intervention, 45 control.

Diet-Induced Weight Loss in
Obese Children with Asthma

UON

2009-2011

HMRI, NHMRC,
UON.

13 children/adolescents
intervention, 15 control.

Home

High Intensity Interval
Training (School)

UON

2014

ARC, NHMRC,
HMRI.

65 students.

School

School

Overarching aim
To prevent unhealthy weight gain by
increasing physical activity, reducing screen
time and lowering SSB consumption in
adolescent boys. Secondary aim was to
improve muscular fitness and movement
skills.
To improve the health-related fitness of
older adolescents by increasing their physical
activity through a teacher-facilitated highintensity interval training intervention.

To improve health-related fitness and
resistance training skill competency in
adolescents, within the context of obesity
prevention.
To assess if: (1) Weight loss can be achieved
in asthmatic children with obesity using a
dietary intervention; and (2) Changes in
asthma outcomes occur following dietinduced weight loss.
To increase physical activity and fitness levels
of adolescents through embedding high
intensity interval training into the school day.
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Name
Nutrition and Enjoyable
Activity for Teen Girls Study
(NEAT)

Host
UON

Dates
2010-2012

Funding source
ARC

No. of participants
294 students.

Setting
School

Overarching aim
To improve nutrition and increase PA in
adolescent girls, in order to prevent
unhealthy weight gain and reduce the
decline in physical activity and poor dietary
habits associated with low socio-economic
status.
To prevent obesity in low-active adolescent
boys from disadvantaged schools.

Physical Activity Leaders
(PALs)

UON

2009

100 adolescent boys.

School

Resistance Training for
Teens

UON

Unknown

16 schools, 607
students.

School

To prevent obesity in adolescents with a
focus on improving muscular fitness and
providing adolescents with the knowledge,
motivation and skills to engage in resistance
training.

Switch Your Sip

HNELHD

2018

HMRI, Rotary Club
of Newcastle
Enterprise.
ARC, Department
of Education,
Australian
Government
Research Training
Program
Scholarship.
NSW Health TRGS.

Unknown

School

Switch-Off 4 Healthy Minds
(S4HM)

UON

2014

HMRI, ARC,
NHMRC.

322 adolescents from
eight secondary schools.

School

Thirsty? Choose Water!

CCLHD

2016-Ongoing

TRGS, MRFF.

TRGS: 61 secondary
schools from the
Central Coast, Illawarra
Shoal Haven and South
West Sydney.
MRFF: Approximately
24 regional schools
from HNE and MNC
LHDs.

School

To reduce daily SSB consumption and daily
percentage energy intake from SSBs of
secondary-school students.
To reduce recreational screen-time in
adolescents who were failing to meet
national screen-time guidelines.
To increase the intake of water and decrease
the consumption of sugar-sweetened
beverages amongst adolescents.
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Adult-focused programs and research projects
Amongst the eight NSWRHP organisations, there were 24 programs and research projects identified by the scoping that target adults. Six are specifically for women (40
Something Study, Be Positive Be Healthe, Body Balance and Beyond, Bouncing Back to Your Pre-Baby Body, Supporting Healthy Weight Gain During Pregnancy and VITAL
Change for Mums) and five are for men (HEYMAN, PULSE, SHED-IT, SHED-IT Recharge and Workplace POWER). Fourteen of those programs are home-based interventions
with half of those delivered online (n=7). Two target workplaces and four occur in the outpatient setting. One program funded by one of the NSWRHP organisations is run in
the community. One program was delivered in community health, one in primary care and another in an inpatient setting. These programs and projects are listed in Table
21.
Table 21: Programs and research projects for adults
Name
40 Something Study

Host
UON

Dates
2010-2012

Funding source
UON

No. of participants
54 women.

Setting
Community
Health

Adult Lifestyle Incentives for
Vitality and Energy (ALIVE)

UON

Unknown

None

Recruitment aimed
for 84 health
professionals.

Inpatient

Be Positive Be Healthe: A
Weight Loss Program for
Young Women
Body, Balance and Beyond
Gestational Diabetes
Bouncing Back to Your PreBaby Body
Dietary Restriction and
Exercise Improve Airway
Inflammation and Clinical
Outcomes in Overweight and
Obese Asthma
Dietitian Connect

UON

2015

2018-2019

UON

2010-2011

29 women
intervention, 28
control.
Version 1 n=42;
version 2 n=73.
36 women.

Online

UON

UON, National
Heart Foundation,
NHMRC.
Diabetes Australia,
HMRI.
Unknown

UON

2009-2011

NHMRC, HMRI.

46 participants.

Home

UON

Unknown

NSW Trade and
Investment, SP
Health.

18 participants.

Online

Online
Outpatient

Overarching aim
To positively influence diet and physical activity
behaviours to prevent weight gain in
premenopausal women.
To upskill health professionals to provide
healthy lifestyle advice to patients with
overweight and obesity who are admitted to the
orthopaedic wards at John Hunter
Hospital/Royal Newcastle Centre for elective hip
or knee replacement surgery.
To support young women to modify diet and
physical activity behaviours in order to lose
weight.
To support postpartum women with a history of
gestational diabetes to lose weight.
To reduce postpartum weight retention and
improve breastfeeding outcomes.
To compare the effects of weight loss achieved
by dietary restriction, exercise or combined
dietary restriction and exercise on airway
inflammation and clinical outcomes in adults
living with asthma and overweight or obesity.
To evaluate the implementation, acceptability
and preliminary efficacy of an embedded video
Page 67 of 100

Name

Host

Dates

Funding source

No. of participants

Setting

Overarching aim
call platform and dietitian consultations to the
ClickFit weight loss program.
To determine the effect of weight reduction
involving a low-energy diet utilizing a partial
meal replacement plan, coupled with resistance
exercise training in patients living with COPD
and obesity.
To improve the eating behaviours of adults with
addictive eating.
To improve eating habits, activity levels and
wellbeing of young men.

Effects of Diet and
Resistance Exercise Training
on COPD

UON

2011-2015

John Hunter
Hospital Charitable
Trust Research
Grants Scheme.

28 participants.

Home

FoodFix

UON

2018-Ongoing

Still recruiting.

Online

Harnessing E-health to
enhance Young men’s
Mental health, Activity and
Nutrition (HEYMAN)
Healthy Weight Visual
Fitness Planner (VFP)

UON

2016

Society of Mental
Health Research.
HMRI, NHMRC.

26 intervention, 24
control.

Online

HNECC
PHN

2019-Ongoing

Primary Health
Network.

Primary
care

To support primary care clinicians to assist their
patients to lose weight.

Live Life Get Active Exercise
Camps

HNECC
PHN

2019-Ongoing

HNECC PHN Pitch
Night Grant.

Community

To prevent and treat overweight and obesity in
Australian adults.

Move, Eat & Sleep

UON

2017-2018

Diabetes Australia,
Heart Foundation.

26 general practices
across New England,
Central Coast and the
Hunter.
Currently 400 people
in Charlestown, 1000
in Yumina, 250 in
Newcastle.
116 participants.

Home

No Mo Junk in da Trunk

HNELHD

2015

None

2 participants.

Home

Prevention Using LifeStyle
Education Program (PULSE)

UON

2012-2013

HMRI, Lions Club,
Diabetes
Foundation,
Aurizon, NHMRC,
Australian

53 intervention, 48
waitlist control.

Home

To promote weight loss through increasing
physical activity levels, improving dietary
quality, reducing energy intake and improving
sleep health.
To assist two clients with obesity and comorbidities to lose weight.
To assist men to achieve moderate weight loss
(>5% of initial body weight) and improvements
in secondary outcomes (including glycaemic
markers) through changes in diet and exercise
behaviours.
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Name

Host

Dates

Schools Working to Improve
Staff Health (SWISH)

HNELHD

2018-2020

Self-Help, Exercise, Diet &
Information Technology
(SHED-IT)
Shape Your Health

UON

SHED-IT Recharge: Online
Weight Loss Program for
Men with a Low Mood
Supporting Healthy Weight
Gain During Pregnancy in the
Hunter New England Local
Health District
Sweet Dreams (JHH
Metabolic Clinic)

UON

Pilot 2007/8,
2010.
Ongoing
Uncertain,
more than 5
years.
Ongoing
2019-Ongoing

No. of participants

Setting

Overarching aim

18 schools,
approximately 300
teachers.
Intervention 107,
waitlist 52.

Workplace

To enhance school staff health through a
physical activity and healthy eating program.

Home

To support men to lose weight.

HNELHD

About 20 participants
over the last year.

Outpatient

Long-term weight control.

HMRI, the Daracon
group, National
Heart Foundation.
HNELHD

Yet to recruit.

Online

Yet to recruit.

Outpatient

To improve the physical and mental health of
men living with overweight or obesity and
elevated depressive symptoms.
To increase the provision of best practice
gestational weight gain care to pregnant
women.

HNELHD

2019-2021

HNELHD

2016-2018

HNE Innovation
Funding.

40 patients.

Outpatient

Using Mindfulness to
Increase Hunger Tolerance
Video-Coaching to Assist
Lifestyle (VITAL) Change for
Mums
Workplace POWER
(Preventing Obesity Without
Eating like a Rabbit)

UNE

Higher Degree
Learning.
PhD and HMRI
scholarship.

110 participants.

Home

UON

Unknown2018
2016

30 women.

Online

UON

2009-2010

Tomago
Aluminium, HMRI.

110 participants.

Workplace

HNELHD

Funding source
Postgraduate
Award, UON.
Teachers Health
Fund, HNELHD.
Heart Foundation.

To reduce weight and improve clinical outcomes
related to comorbidities for severe complex
obesity.
To investigate mindfulness as a strategy for
increasing hunger tolerance.
To support women 3–12 months postpartum to
lose weight.
To support male shift workers to lose weight.
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Family-focused programs and research projects
Eight programs or research projects for families have been identified by the scoping study and are listed in Table 22. Three are for fathers and their children (DADEE, HDHK,
Healthy Youngsters, Healthy Dads); one is for mothers and daughters (MADE4Life) and the other four are for the family as a whole (Activate Your Space, B2B After School
Cooking Program, B2B Weight Management Program, Healthy Lifestyles Program). These programs are being delivered in a community, after-school, community health and
online setting.
Table 22: Programs and research projects for families
Name
Activate Your Space

Host
CCLHD

Dates
2017-Ongoing

Funding source
CCLHD

Back 2 Basics Healthy
Lifestyle and After School
Cooking Program (B2B)

UON

2014

Back to Basics Weight
Management Program

UON

2017-2018

Dads And Daughters
Exercising and Empowered
(DADEE)

UON

2013-Ongoing

HMRI, Newcastle
Permanent
Charitable
Foundation,
Medibank
Community Fund.
UON FHEAM
Strategic Pilot
Grant, NIB
Foundation grant
funded through
HMRI.
Port Waratah Coal
Services, Hunter
Children's Research
Foundation, HMRI.

Healthy Dads, Healthy Kids
(HDHK)

UON

2010-2011

Coal and Allied
Community
Development Fund
grant, HMRI,

No. of participants
1107 participant
registrations in local
parkRun from the
target postcodes.
77 parents completed
post program
questionnaire.

Setting
Community

Overarching aim
To boost physical activity by increasing use of
outdoor environments in disadvantaged North
Wyong suburbs (2262/2263 postcodes).

After-school

To prevent obesity by improving children and
families' dietary intake and physical activity
through an after-school cooking intervention.

46 families (at least
one child and one
parent per family;
n≥92 participants).

Online

To support families of children aged 4 to 11
years who had, or were at risk of having,
overweight and obesity to improve child weight
status and dietary intake.

By late 2019, over 500
fathers and 630
daughters in the
Newcastle region will
have participated.
Over 500 fathers and
1000 children in total.

Community

To engage fathers in positive lifestyle role
modelling and effective parenting strategies
to improve the physical activity behaviours,
physical confidence, sports skills, and social‐
emotional wellbeing of their daughters.
To assist fathers to achieve their personal weight
loss goals and influence the lifestyle behaviours
of their children.

After-school
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Name

Host

Dates

Healthy Lifestyles Program

UNE

2017-Ongoing

Healthy Youngsters, Healthy
Dads

UON

2017-2020

MADE4Life Program

UON

2011

Funding source
NHMRC, National
Heart Foundation.
Cancer Institute
NSW.
HMRI, Greater
Charitable
Foundation.
UON

No. of participants

Setting

Overarching aim

34 participants.

Community
Health
Community

To encourage healthy eating and active living
among families.
To improve the healthy lifestyle behaviours of
fathers and their pre-school aged children.

After-school

To increase PA in girls and their mothers, and to
promote PA role modelling and PA parenting
practices in mothers.

Pilot 25 participants,
upscaled program not
yet recruiting.
48 girls and 40
mothers.
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Case study of a UON adult-focused program

Case study of a HNELHD service

The Harnessing eHealth to enhance Young men’s Mental health, Activity
and Nutrition (HEYMAN) Project

Sweet Dreams (Metabolic Health Clinic)

The HEYMAN Project aims to improve eating habits, activity levels and well-being in
young adult men aged 18-25 years.

Participants: The HEYMAN study was conducted in young adult males (aged 18–

25 years) from the Hunter region of New South Wales, Australia recruited via flyers
distributed around the local community. Information on the study was also
advertised via posts on social media and a media release. The pilot HEYMAN
program included 50 young men (26 intervention group, 24 control).

Intervention: HEYMAN was informed by a participatory research model (PRECEDEPROCEED).This model includes the target audience in developing the intervention
to enhance program effectiveness and ensure that their individual needs and
interests are accounted for, a strategy which helps to improve reach, retention
and engagement of young men. Focus groups and interviews with over 300 young
men informed overall intervention design. Intervention components included
eHealth support (website, wearable device, Facebook support group), face-toface sessions (group and individual), a personalised food and nutrient report,
home-based resistance training equipment and a portion control tool.

Outcomes: No significant intervention effects were observed for the primary

outcomes of steps/day (1012.7, 95% CI = −506.2, 2531.6, p = 0.191), diet quality
score (3.6, 95% CI = −0.4, 7.6, p = 0.081) or total well-being score (0.4, 95% CI =
−1.6, 2.5, p = 0.683). Significant intervention effects were found for daily vegetable
servings, energy dense, nutrient-poor foods, MVPA, weight, BMI, fat mass, waist
circumference and cholesterol (all p < 0.05).

Future plans: Process evaluation results on feasibility and acceptability will be
used to make minor amendments to research procedures and intervention
component to enable conduct of a larger, fully-powered RCT.

Sweet Dreams was a HNELHD treatment program that aimed to reduce weight and
improve clinical outcomes related to comorbidities for severe complex obesity. The
program ran from 2016-2018 and was also known as the Metabolic Clinic.

Participants: 40 patients with Type 2 diabetes and a BMI>40kg/m2 participated in

the program. 50% were on CPAP for obstructive sleep apnoea. Patients were
recruited from specialist clinics at John Hunter Hospital, including Diabetes,
Respiratory and General Medicine/Aboriginal Medical Service.

Intervention: Patients attended a group education session, followed by a 48-week

individualised plan comprising of a 12-week very low energy diet followed by the
gradual reintroduction of meals. Participants attended follow-up at the clinic seven
times over the 48 weeks at regular intervals.

Outcomes: Weight decreased by 14.5%, HbA1c reduced to less than 1%. Insulin
requirements at 12 and 24 weeks were >80% lower. 50% of participants ceased
insulin and remained off insulin therapy at 24 weeks. Obstructive sleep apnoea
improved from the 'severe' to 'moderate' category. Quality of life measures
improved.

Future plans: No current plans due to lack of funding. A business plan was

submitted to HNE Health to reinstate the clinic (this group of patients currently
have no available public service in the region) and expand to include
physiotherapy, psychology input and pre-habilitation for metabolic surgery. The
model is based on the successful Concord Clinic in Sydney.

More info: Dr Katie Wynne, Senior Staff Specialist Endocrinology & Diabetes, JHH.
Pradeepan, S., Pullen, S. J., Viljevac, N., Murdoch, T., Bone, E., Stormer, J., . . .
Wynne, K. (2018). VLED is an effective real‐life treatment for severe complex
obesity, and improves obstructive sleep apnoea. Journal of Sleep Research, 27(S2),
n/a-n/a. doi:10.1111/jsr.35_12765

More info: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5237246/
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Case study of a MNCLHD child-focused project

Case study of a UON family-focused program

Childhood Obesity Training and Education for Medical Students

Dads And Daughters Exercising and Empowered (DADEE)

Participants: Participants are UNSW undergraduate medical students studying at
the Rural Clinical School and medical doctors working in general practice in
Australia. There are no other inclusion or exclusion criteria identified for the
participants in this study. 229 medical students are involved.

Participants: Fathers (including stepfathers and male guardians) could enrol with
one or more daughters if they were aged 18-65 and passed a pre-exercise
screening questionnaire. Daughters were eligible to participate if they were
currently attending primary school from Kindergarten to Year 6 (4-12 years). During
the trial, fathers were required to live with their daughters for at least 3 days per
week to ensure sufficient time to complete the shared home tasks. By late 2019,
over 500 fathers and 630 daughters in the Newcastle region will have participated.

MNCLHD is co-delivering the Childhood Obesity Training and Education for Medical
Students project at the UNSW Rural Clinical School. The aim of the project is to
enhance the knowledge, skills, motivation and confidence of medical professionals
to treat childhood obesity.

Intervention: Medical students at all levels of undergraduate study in a rural

setting will be surveyed to ascertain their current knowledge of child obesity,
assess their attitudes towards obesity, and assess their confidence and skills to
treat/manage young patients living with obesity. Following the survey, UNSW and
MNCLHD health professionals will deliver a series of lectures and workshops, some
based on the NSW Healthy Kids for Professionals weight management resources.
The education will be informed by a survey of practising General Practitioners to
gain a full picture of the requirements for training in the management of childhood
obesity. GP data will then be used to inform and develop a workshop designed to
improve their knowledge and perceptions of childhood obesity.

Outcomes: Not yet available.
Future plans: The findings of the study will be used to ascertain whether yearly

obesity teaching needs to be embedded in the curriculum. It is anticipated that the
project will ultimately be translated into practice change, whereby doctors and
health professionals are confident to treat, intervene and refer children affected by
overweight and obesity to appropriate services.

More info: Contact District Manager Health Promotion, MNCLHD.

DADEE is a UON program that seeks to engage fathers in positive lifestyle role
modelling and effective parenting strategies to improve the physical activity
behaviours, physical confidence, sports skills, and social‐emotional wellbeing of
their daughters.

Intervention: Over nine weeks, fathers and daughters attend weekly 90‐minute
sessions of the DADEE program together. Each DADEE session includes a: 1) 15‐
minute education session with fathers and daughters together; 2) 30‐minute
education session for fathers and daughters conducted separately; and a 3) 45‐
minute practical session where fathers and daughters participate together.

Mothers and siblings are also invited to attend one DADEE session and participate
in the associated 45‐minute physical activity and sports session together as a family
unit.

Outcomes: Significant effects were found postvention and at 9 months for: 1)

Physical activity in daughters and fathers; 2) Fundamental movement skill
competence in daughters; 3) Fathers' physical activity parenting practices; and 4)
Screen-time for daughters and fathers. Program satisfaction and attendance was
very high.

Future plans: In 2018 the NSW Government awarded $2.4 million to roll-out the
DADEE program across NSW. Sport England also announced funding in 2018 to
adapt and deliver the program in the United Kingdom.

More info: www.dadee.net.au
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Case study of a HNECC PHN adult-focused program

Case study of a UON adult-focused program

Healthy Weight Visual Fitness Planner (VFP)

Workplace POWER (Preventing Obesity Without Eating like a Rabbit)

The Healthy Weight VFP program is delivered by the HNECC PHN to support
primary care clinicians in assisting their patients to lose weight. It commenced in
2019.

The Workplace POWER program was delivered by the University of Newcastle to
support male shift workers to lose weight.

Participants: Primary care clinicians and their patients who are above a healthy

Participants: Male employees at Tomago Aluminium with overweight or obesity
(BMI = 25-40). Mean (SD) age = 44.3 (8.6) years; body mass index = 30.5 (3.6).

Participants are recruited by their primary care clinician during routine
consultation.

Exclusion criteria included: 1) A history of major medical problems, such as heart
disease in the last 5 years; 2) Diabetes, orthopedic or joint problems that would be
a barrier to physical activity; 3) Weight loss of 4.5 kg or more within the last 6
months; or 4) Taking medications that might affect body weight.

weight. Twenty-six general practices across New England, Central Coast and the
Hunter are participating.

Intervention: A 12-week program that assists primary care clinicians in supporting

patients to achieve a healthy weight through lifestyle changes.

High intensity practices will deliver weekly weight management and lifestyle
modification education sessions over a 12-week period for up to 48 participating
patients. Patients attending the weekly visits will have weight and girth
measurements taken and their weekly step count recorded.

Crews of shift workers were recruited via a staff e-mail from the Health Services
Department. The Health Service Department informed crew leaders about the
studies, who also promoted the program at crew meetings. There were 110
participants in the RCT.

Outcomes: High intensity groups report a positive impact on patient engagement

Intervention: The 3-month Workplace POWER program consisted of: 1) A single
face-to-face information session (75 minutes) providing basic education for weight
loss; 2) A study website (www.calorieking.com.au), where men were asked to
report their weight once a week and submit regular online daily eating and exercise
diaries to receive feedback on their entries; 3) Resources consisting of a weight loss
handbook, a website user guide, and a pedometer for self-monitoring. The
intervention is modelled on a previous successful male-focused weight loss
program, SHED-IT, and adapted to be more specific to the study group.

Future plans: The project team is using feedback to inform small working changes

Outcomes: Retention was 81%. Intention-to-treat analysis using linear mixed
models revealed a significant intervention effect for weight, quality of life (mental),
presenteeism, absenteeism, and injuries. The Workplace POWER program
improved a number of important work-related outcomes in male shift workers.

Low intensity practices will not provide education sessions but will have up to 48
patients complete questionnaires and have their weight and girth measurements
taken at baseline, 12 weeks and at 6- and 12-month intervals following their initial
consultation.
and significant changes to lifestyle choices. Low intensity groups are finding it
difficult to retain participants, as patients report receiving no benefit from the
program.

to the VFP prior to the potential roll-out of additional licences within the PHN.

More info: www.hneccphn.com.au/programs-resources/healthy-weight-initiative

More info: Morgan, J. P., Collins, E. C., Plotnikoff, C. R., Cook, T. A., Berthon, T. B.,

Mitchell, T. S., & Callister, T. R. (2012). The Impact of a Workplace-Based Weight
Loss Program on Work-Related Outcomes in Overweight Male Shift Workers.
Journal of Occupational and Environmental Medicine, 54(2), 122-127.
doi:10.1097/JOM.0b013e31824329ab

Community-focused programs and research projects
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On scoping the prevention and treatment activities of the eight NSWRHP organisations, five programs were identified that target communities as a whole. Details are listed
in Table 23. Four are run in the community and one occurs in all NSW health facilities within the NSWRHP geographical area.
Table 23: Programs and research projects for the community
Name
GoActive2Work

Host
CCLHD

Dates
Ongoing

Funding source
CCLHD, NSW
Bike Week.

No. of participants
385 participants
currently registered
for e-news.
Unknown

Setting
Community

Overarching aim
To increase the use of active transport for trips
to work – particularly those in close proximity.

Healthy Food & Drink in NSW Health
Facilities for Staff & Visitors
Framework
Improving Availability, Promotion
and Purchase of Fruit and Vegetable
and Non-Sugar Sweetened Drink
Products at Community Sporting
Clubs
Knockout Health Challenge

CC, HNE,
MNC
LHDs.
HNELHD

2017Ongoing

MoH state-wide
initiative.

Health care
facilities

ARC Linkage
Grant Scheme,
UON, HMRI,
Australian Drug
Foundation.
MoH state-wide
initiative.

85 sporting clubs,
1143 club members.

Community

To increase the availability of healthy food and
drink options to make the healthy choice an
easy choice for staff and visitors.
To improve the availability and promotion of
fruit and vegetables and non-sugar sweetened
drinks in sporting club canteens.

20092012

HNE,
MNC
LHDs.

Ongoing

1300 participants in
2018, 29 teams for
the first Challenge, 25
for the second.

Community

Let's Talk Tucker (Healthy, Black and
Deadly)

HNELHD

2015Ongoing

HNELHD

Unknown

Community

The Challenge aims to motivate Aboriginal
people to manage their lifestyle-related risk
factors for chronic disease and reduce
prevalence of overweight and obesity through
a weight loss competition and physical activity
challenges.
To improve the nutrition of Aboriginal and
Torres Strait Islander people to prevent
overweight and obesity.

NSWRHP service delivery
Services with a focus on treating obesity
Only two services were identified by the scoping to provide care specifically for people who have overweight or obesity. The Children’s Weight Management Service is
located at John Hunter Children’s Hospital. In addition to this, bariatric surgery has either been performed on an ad hoc basis, or between 2016-2018, as part of the
Metabolic clinic (see the Sweet Dreams program for more information). It was also reported that children with obesity are regularly being seen by dietitians servicing the
Endocrine and Diabetes clinic at John Hunter Children’s Hospital, even though the children do not have an underlying growth disorder and therefore fall outside the remit
of the clinic. In terms of nutrition services, service managers indicated the main focus of service delivery is addressing malnutrition and administering specialised diets, and
indicated that there is little time and staffing capacity to offer weight loss support to clients with overweight or obesity.
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Table 24: Obesity services amongst NSWRHP organisations
Name
Children's Weight Management
Service (JHCH)

Host
HNELHD

Patients/participants/clients serviced by unit
This service is for children and young people with a
BMI above the 95th centile and associated comorbidities, such as obstructive sleep apnoea, fatty
liver disease, hypertension, elevated fasting blood
glucose level or HbA1c, fasting dyslipidaemia, and
psychosocial difficulties e.g. bullying, depression,
behavioural difficulties.

Patient no.
Less than
100.

Bariatric surgery (JHH)

HNELHD

Adults with obesity under the Metabolic clinic.
Currently bariatric surgery is only being performed
in patients with gastric reflux.

Around
6 patients
per year.

Description of services
The service provides a combination of individual and
group sessions over a 4 month period. As part of the
service, patients are offered appointments with a
dietitian, psychologist, physiotherapist, and social
worker.
Patients are grouped according to age: 1) 2-12 year
olds - For children, nutrition advice is provided and
children are supervised to exercise while
parents/caregivers attend education sessions; and 2)
13-18 year olds - For adolescents, a fortnightly
education program is supplemented by exercise in a
rehab gym.
Before the HNELHD Metabolic clinic, bariatric surgery
was provided on an ad hoc basis to patients with
obesity upon referral from other specialists, e.g.
orthopaedic surgeons, endocrinologists. Between
2016 and 2018, bariatric surgery was a treatment
option of the Metabolic clinic (which has closed due to
lack of funding, see the Sweet Dreams program for
more information). At present, obesity surgery is only
being undertaken in the context of gastric reflux.
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7. IDENTIFYING OPPORTUNITIES FOR FUTURE INTERVENTION

7. IDENTIFYING
OPPORTUNITIES FOR FUTURE
INTERVENTION
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Addressing Overweight and Obesity Framework
The benefits of using theory to guide research are well-established (Cane, O'Connor, & Michie, 2012; Eccles &
Mittman, 2006; Lynch et al., 2018; Nilsen, 2015). In considering how best to analyse the findings of the Addressing
Overweight and Obesity Project, it was determined that a population-based framework would be useful. As such, a
literature review was undertaken of multiple medical databases using a detailed search strategy and these findings
were supplemented by an internet search (see Appendix 6 for details). A number of prevention and treatment
models were identified, reviewed and utilised where appropriate to create a project-specific population-based
framework designed to assist with the analysis of the scoping results.
The Addressing Overweight and Obesity Framework is based on the operational classification of disease prevention
put forward by Gordon (1983) and adopted by the Institute of Medicine in 1995 (Stern et al., 1995) and the World
Health Organisation in 2000 (WHO, 2000). The new classification was adopted in recognition of the complex and
multifactorial nature of obesity, and the potential for the traditional classification of primary, secondary and tertiary
prevention to be confusing. The three types of obesity prevention adopted by the Addressing Overweight and
Obesity Framework include:
1) Universal prevention - Intervention is directed at everyone in a community;
2) Selective prevention - Intervention focuses on high-risk individuals and groups; and
3) Targeted prevention - Intervention targets those with existing weight problems.
By using the model proposed by the World Health Organisation to illustrate obesity prevention (a set of three
concentric circles representing each prevention strategy), a number of changes were made to create the Addressing
Overweight and Obesity Framework. Some of these changes were informed by an influential model of mental health
intervention published by Haggerty and Mrazek (1994). Changes include:
•

Including treatment as a domain - The brief of the Addressing Overweight and Obesity Project was to scope
all interventions amongst the eight partners working in the prevention and treatment of obesity. Therefore
treatment needed to be included in the framework.

•

Including the role of research - A fifth domain was added to the framework to represent research. This
domain forms the basis of each intervention type to signify the importance of evidence-informed practice, in
prevention and treatment.

•

Changing its shape - The framework was adapted from three circles to a semi-circle with five domains. This
change was made to incorporate treatment and research, but also to signify the spectrum of interventions
possible for obesity prevention and treatment and the movement of individuals along the spectrum. For
example, a person of a healthy weight can develop overweight and move from qualifying for universal
prevention to targeted prevention. On the other hand, a person with obesity can receive treatment and lose
weight, and so move from treatment to selective prevention [as previous weight loss is a risk factor for
future weight gain (Gill, 1997)].

The Addressing Overweight and Obesity Framework is represented in Figure 11.
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Figure 11: The Addressing Overweight and Obesity Framework

Programs, research projects and services by framework domain
Universal prevention
Nearly two-thirds of the programs/projects identified by the Addressing Overweight and Obesity Project can be
allocated to universal prevention (n=59 of 97). They focus on promoting healthy eating, increasing physical activity
and/or decreasing inactivity; behavioural determinants that have been identified as key to preventing obesity (Gill,
1997; WHO, 2000). The majority are run in either schools (n=30) or childcare settings (n=13). The predominance of
universal prevention programs/projects amongst the eight NSWRHP organisations reflects the current thinking that
preventing obesity is a more effective and efficient use of resources, with better health outcomes for the population,
than treatment (Gill, 1997; Institute of Medicine, 2000; WHO, 2000).
Seventy-six percent of the universal prevention programs being delivered by NSWRHP organisations focus on
children (n=45 of 59). This is unsurprising for several reasons; the first being that prevention must occur before the
development of a disease and as the majority of Australian adults have either overweight or obesity, it is logical for
prevention to begin in childhood. Evidence also shows a clear link between early life environments and obesity risk
later in life (J. J. Reilly et al., 2005). Furthermore, obesity is often preceded by a rapid increase of BMI during
adiposity rebound at approximately 5-7 years (NHMRC, 2013a). For these reasons, early childhood is considered a
critical time to implement obesity prevention strategies (Dietz, 1997; NHMRC, 2013a; J. J. Reilly et al., 2005).
The large number of childhood programs and projects amongst NSW Regional Health Partners also reflects that
childhood obesity was one of 12 priorities for action chosen by the NSW Premier (Premier’s Priorities). In 2015, a
goal was set to reduce overweight and obesity rates of NSW children by five percentage points by 2025. This has
been followed by substantial investment in state-wide initiatives targeting childhood obesity by the NSW Ministry of
Health, with initiatives such as Munch & Move, Live Life Well @ School and the NSW Healthy School Canteen
Strategy being delivered across the three partner LHDs. For these reasons, it is understandable that the majority of
universal prevention programs and projects within NSWRHP organisations target children.
The name, partner organisation, population group, setting and targeted behavioural determinant(s) of each
program/project are listed in Table 25.
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Table 25: Universal prevention programs and research projects
Name
Active Wear for Everyone (AWE)
Bite&Bounce@OSHC
Burn 2 Learn
Canteen Audit and Feedback Effectiveness Study (CAFÉ)
Central Coast School Garden Interest Group (CCSGIG) Workshops
Childcare Online Menu-Planning Trial (COMET)
CrossFit Teens
Crunch & Sip
Dads And Daughters Exercising and Empowered (DADEE)
Encouraging Activity to Stimulate Young (EASY) Minds
Fit4Fun
GoActive2Work
Good for Kids, Good for Life
Great Leaders Active StudentS program (GLASS)
Healthy Eating and Physical Activity Practices of Family Day Care
Healthy Food & Drink in NSW Health Facilities for Staff & Visitors
Framework
Healthy Habits
Healthy Youngsters, Healthy Dads
High Intensity Interval Training (School)
How RU Travelling (HRUT)
Improving Availability, Promotion and Purchase of Fruit and
Vegetable and Non-Sugar Sweetened Drink Products at Community
Sporting Clubs
Increasing Child Physical Activity Levels at Childcare: Indoor/Outdoor
Free Play Intervention
Increasing Child Physical Activity Levels at Childcare: MultiComponent Intervention
Increasing Child Physical Activity Levels at Childcare: Outdoor Free
Play Intervention

Host
HNELHD
CCLHD
UON
HNELHD
CCLHD
HNELHD
UON
CC, HNE, MNC LHDs
UON
UON
UON
CCLHD
HNELHD
HNELHD
HNELHD
CC, HNE, MNC LHDs

Population group
Children
Children
Adolescents
Children
Children
Children
Adolescents
Children
Families
Children
Children
Community
Children
Children
Children
Community

Behaviour determinant(s)
Physical activity
Healthy eating and physical activity
Physical activity
Healthy eating
Healthy eating
Healthy eating
Physical activity
Healthy eating
Physical activity
Physical activity
Physical activity
Physical activity
Healthy eating and physical activity
Physical activity
Healthy eating and physical activity
Healthy eating

Children
Families
Adolescents
Children
Community

Setting
School
After-school
School
School
After-school
Childcare
School
School
Community
School
School
Community
Multiple
School
Childcare
Health care
facilities
Home
Community
School
School
Community

HNELHD
UON
UON
CCLHD
HNELHD

HNELHD

Children

Childcare

Physical activity

HNELHD

Children

Childcare

Physical activity

HNELHD

Children

Childcare

Physical activity

Healthy eating
Healthy eating and physical activity
Physical activity
Healthy eating and physical activity
Healthy eating
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Name
Increasing the Implementation of Mandatory Physical Activity Policy
in NSW Primary Schools Across Three NSW Jurisdictions
Internet-based Professional Learning to help teachers support
Activity in Youth (iPLAY)
Kilometre Club (KM Club)
Live Life Well @ School
MADE4Life Program
MASTER Coaching Program
Move Like a Mariner
Munch & Move
NSW Healthy School Canteen Strategy
Online Canteens
Our Health Rules!
The Parents in Child Nutrition Informing Community (PICNIC) Project
PICNIC
Physically Active Children in Education (PACE)
Pilot Study of the Impact of Improving Sleep Practices on Young
Children's Sleep and Physical Activity
Professional Learning for Understanding Games Education (PLUNGE)
Q4:H2O
ReACH
Resistance Training for Teens
Schools Working to Improve Staff Health (SWISH)
SNAC
Supporting Healthy Menus in Childcare: High Intensity Intervention
Supporting Healthy Menus in Childcare: Improving Cooks Intentions
to Implement Nutrition Guidelines
Supporting Healthy Menus in Childcare: Low Intensity Intervention
Supporting Implementation of Healthy Eating and Physical Activity
Policies and Practices in Childcare: High Intensity Intervention
Supporting Implementation of Healthy Eating and Physical Activity
Policies and Practices in Childcare: Low Intensity Intervention
SWAP IT Childcare

Host
HNELHD

Population group
Children

Setting
School

Behaviour determinant(s)
Physical activity

UON

Children

School

Physical activity

MNCLHD
CC, HNE, MNC LHDs
UON
UON
CCLHD
CC, HNE, MNC LHDs
CC, HNE, MNC LHDs
HNELHD
UON
MNCLHD
HNELHD
HNELHD
HNELHD

Children
Children
Families
Children
Children
Children
Children
Children
Children
Children
Children
Children
Children

School
School
After-school
Community
Childcare
Childcare
School
School
Community
Community
School
School
Home

Physical activity
Healthy eating and physical activity
Physical activity
Physical activity
Physical activity
Healthy eating and physical activity
Healthy eating
Healthy eating
Healthy eating and physical activity
Healthy eating
Healthy eating
Physical activity
Physical activity

UON
CCLHD
HNELHD
UON
HNELHD
HNELHD
HNELHD
HNELHD

Children
Children
Children
Adolescents
Adults
Children
Children
Children

School
School
School
School
Workplace
School
Childcare
Childcare

Physical activity
Healthy eating
Healthy eating
Physical activity
Healthy eating and physical activity
Healthy eating
Healthy eating
Healthy eating

HNELHD
HNELHD

Children
Children

Childcare
Childcare

Healthy eating
Healthy eating and physical activity

HNELHD

Children

Childcare

Healthy eating and physical activity

HNELHD

Children

Childcare

Healthy eating
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Name
SWAP IT Lunchbox Program
Swap It, Physical Activity (SIPA)
Switch Your Sip
Thinking While Moving in English (TWM-E)
Thirsty? Choose Water!
Using Mindfulness to Increase Hunger Tolerance
Using Technology Platforms to Improve the Use of Chronic Disease
Prevention Services to Reduce Child Obesity
Vege Adventure

Host
HNELHD
HNELHD
HNELHD
UON
CCLHD
UNE
HNELHD

Population group
Children
Children
Adolescents
Children
Adolescents
Adults
Children

Setting
School
School
School
School
School
Home
School

Behaviour determinant(s)
Healthy eating
Healthy eating and physical activity
Healthy eating
Physical activity
Healthy eating
Healthy eating
Healthy eating and physical activity

CCLHD

Children

School

Healthy eating
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Selective prevention
There were 14 selective prevention programs and projects identified by the Addressing Overweight and Obesity
scoping (detailed in Table 26). Seven programs were delivered in areas of socioeconomic disadvantage, a predictor
of obesity identified in both the literature and on examination of the NSWRHP population itself. There were three
programs that were either designed for Aboriginal and Torres Strait Islander communities, or whose location meant
that the majority of participants were Aboriginal or Torres Strait Islander. One program was delivered to prevent
weight gain in pre-menopausal women, another targets women during pregnancy and another focuses on men in
young adulthood. One treatment program for fathers is also a selective prevention program for their child who
participates alongside them (Healthy Dads, Healthy Kids). The last program targets adolescents who are engaging in
excessive sedentary behaviour, a contributing factor to overweight and obesity (AIHW, 2017a).
There remain a number of influential factors of overweight or obesity for which no programs, research projects or
services amongst the NSW Regional Health Partners were identified by the Addressing Overweight and Obesity
scoping. In some cases, these factors are difficult to address on their own and/or may be inadvertently or purposely
covered by other programs, projects and services. These include:
Biological
•

Breastfeeding - The Addressing Overweight and Obesity Project did not identify any programs or projects
promoting breastfeeding as a strategy to prevent obesity. However there are programs or initiatives that
promote the health benefits of breastfeeding, as well as services to assist new mothers to breastfeed their
infants.

Sociodemographic
•

Culturally and linguistically diverse background - No programs, projects or services identified in the scoping
target people from culturally and linguistically diverse backgrounds, although this has been identified as a
factor influencing the development of obesity in the literature (NHMRC, 2013a).

•

Regional location - Living outside of major cities has been linked with obesity in both the NSWRHP
geographical area and Australia more generally (AIHW, 2017a). No programs, projects or services identified
in the scoping specifically target populations in outer regional areas.

•

Low education - No programs, research projects or services identified by the Addressing Overweight and
Obesity Project target low education as a risk factor for obesity. However low education is closely associated
with socioeconomic disadvantage (P. Morgan, Farkas, Hillemeier, & Maczuga, 2009), and as previously
noted, seven of 14 selective prevention programs/projects focus on this predictor of obesity.

Lifestyle
•

Smoking - There do not appear to be any obesity-related programs targeting current smokers or smokers
who are trying to quit. However, it may be that the prevention of weight gain is an issue that is already dealt
with in smoking cessation programs, as weight gain during this time is common (NHMRC, 2013a). There are
also a range of healthy lifestyle programs that target health behaviours such as healthy eating, physical
activity and smoking cessation together.

•

Excessive alcohol intake - No obesity prevention programs targeting people who drink excessively were
identified on scoping NSWRHP organisations. It may be that weight loss is highlighted as an advantage of
alcohol cessation in drug and alcohol treatment programs, and similarly to smoking, a number of healthy
lifestyle programs exist with a focus on chronic disease prevention by limiting alcohol intake, improving diet
and increasing physical activity.

•

Weight loss - People who have already lost weight are at increased risk of regaining weight and developing
obesity. There are no programs, projects or services identified by the scoping that focus on assisting children
or adults who have lost weight to maintain their new healthy weight.
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Physical illness, disability or impairment
•

Physical impairment due to illness or disability - The Addressing Overweight and Obesity scoping did not
identify any programs, projects or services for people with a physical impairment due to illness or disability.
Physical impairment decreases one’s ability to be active and decreased physical activity is a primary cause of
obesity.

•

Intellectual or developmental disabilities - No obesity-related programs, projects or services were identified
that focus on people with an intellectual or developmental disability. In fact, many of the universal
prevention programs for children excluded schools and day care services from interventions if they catered
for children requiring specialised care. Intellectual and developmental disabilities have been associated with
higher rates of obesity (NHMRC, 2013a).

There are also a number of obesity-related factors for which there are programs, projects and services, however
there is scope to add more:
•

Weight status of parents - There is only one program for children that stipulates their parents or caregivers
must have overweight or obesity (Healthy Dads, Healthy Kids). There are, however, a range of other family
programs, e.g. Back 2 Basics Healthy Lifestyle Program and DADEE, which promote healthy eating and/or
physical activity for families.

•

Aboriginal and Torres Strait Islander status - Only three selective prevention programs were identified for
Aboriginal and Torres Strait Islander people (B2B, Healthy Lifestyles Program and Let’s Talk Tucker). However
there are multiple preventive health programs being delivered under the Healthy Black and Deadly initiative,
several of which provide advice on healthy eating and physical activity, as well as other healthy lifestyle
behaviours, to reduce risk of chronic disease.

•

Pregnancy - Only one selective prevention program was identified by the scoping that focused on pregnant
women (Supporting Healthy Weight Gain During Pregnancy). Yet in utero development can have lifelong
consequences on the body’s growth and energy regulation, and maternal weight management during this
period can have short- and long-term health benefits for both mothers and their children (Campbell, 2009;
NHMRC, 2013a).

•

Early adulthood - This life stage is associated with increased risk of weight gain (NHMRC, 2013a); however
there was only one selective prevention program identified by the scoping that targeted early adulthood
(HEYMAN).

•

Menopause - One program examined the prevention of weight gain in pre-menopausal women (40
Something Study). Menopause has also been associated with weight gain for women (NHMRC, 2013a).
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Table 26: Selective prevention programs and research projects
Name
40 Something Study
Activate Your Space
Active Teen Leaders Avoiding Screen-time (ATLAS)
Back 2 Basics Healthy Lifestyle Program (B2B)

Host
UON
CCLHD
UON
UON

Population group
Adult women
Families
Adolescent boys
Families

Setting
Community Health
Community
School
After-school

Harnessing E-health to enhance Young men’s Mental health,
Activity and Nutrition (HEYMAN)
Healthy Dads, Healthy Kids (HDHK)
Healthy Lifestyles Program
Let's Talk Tucker (Healthy, Black and Deadly)
Nutrition and Enjoyable Activity for Teen Girls Study (NEAT)
Physical Activity for Everyone (PA4E1)
Physical Activity Leaders (PALs)
Supporting Children’s Outcomes using Rewards, Exercise,
and Skills (SCORES)
Supporting Healthy Weight Gain During Pregnancy in the
Hunter New England Local Health District
Switch-Off 4 Healthy Minds (S4HM)

UON

Adult men

Online

Source of obesity-related risk
Menopause
Socioeconomic disadvantage
Socioeconomic disadvantage
Socioeconomic disadvantage and Aboriginal and
Torres Strait Islander status
Early adulthood

UON
UNE
HNELHD
UON
HNELHD
UON
UON

Families
Families
Community
Adolescent girls
Children
Adolescent boys
Children

After-school
Community Health
Community
School
School
School
School

Parent/caregiver with overweight or obesity
Aboriginal and Torres Strait Islander status
Aboriginal and Torres Strait Islander status
Socioeconomic disadvantage
Socioeconomic disadvantage
Socioeconomic disadvantage
Socioeconomic disadvantage

HNELHD

Adult women

Outpatient

Pregnancy

UON

Adolescents

School

Failing to meet national screen-time guidelines

Targeted prevention
Targeted prevention programs are those that focus on children or adults who already have overweight with the aim of preventing further weight gain (i.e. developing
obesity). There are 20 programs, research projects and services identified on scoping that can be categorised as targeted prevention initiatives. The name, host, population
group, setting and source of obesity risk for each are listed in Table 27. While there is a plethora of universal prevention programs for children within the NSWRHP
organisations, there are only two that cater for children who already have overweight (Go4Fun, B2B Weight Management Program). The other programs cater for adults
(n=16), four of which are specifically for women and four are for men. Only one is set in the workplace (Workplace POWER). Some cater for populations that have been
identified as at-risk of obesity by the literature, the details of which are included below.
Table 27: Targeted prevention programs, projects and services
Name

Host

Population group

Setting

Adult Lifestyle Incentives for Vitality and Energy (ALIVE)
Back to Basics Weight Management Program
Be Positive Be Healthe: A Weight Loss Program for Young Women

UON
UON
UON

Adults
Families
Adult women

Inpatient
Online
Online

Source of obesity risk (other
than overweight)
N/A
N/A
Early adulthood
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Name

Host

Population group

Setting

Body, Balance and Beyond Gestational Diabetes
Bouncing Back to Your Pre-Baby Body
Dietary Restriction and Exercise Improve Airway Inflammation and Clinical
Outcomes in Overweight and Obese Asthma
Dietitian Connect
FoodFix
Go4Fun

UON
UON
UON

Adult women
Adult women
Adults

Online
Outpatient
Home

UON
UON
CC, HNE, MNC LHDs

Adults
Adults
Children

Online
Online
Community

Healthy Dads, Healthy Kids (HDHK)
Healthy Weight Visual Fitness Planner (VFP)
Knockout Health Challenge

UON
HNECC PHN
HNE, MNC LHDs

Families
Adults
Community

After-school
Primary care
Community

Live Life Get Active Exercise Camps
Move, Eat & Sleep
Prevention Using LifeStyle Education Program (PULSE)
Self-Help, Exercise, Diet & Information Technology (SHED-IT)
Shape Your Health
SHED-IT Recharge: Online Weight Loss Program for Men with a Low Mood
Video-Coaching to Assist Lifestyle (VITAL) Change for Mums
Workplace POWER (Preventing Obesity Without Eating like a Rabbit)

HNECC PHN
UON
UON
UON
HNELHD
UON
UON
UON

Adults
Adults
Adult men
Adult men
Adults
Adult men
Adult women
Adult men

Community
Home
Home
Home
Outpatient
Online
Online
Workplace

Source of obesity risk (other
than overweight)
Pregnancy
Postnatal
N/A
N/A
N/A
Aboriginal and Torres Strait
Islander status
N/A
N/A
Aboriginal and Torres Strait
Islander
N/A
N/A
N/A
N/A
N/A
N/A
Postnatal
N/A

Treatment
Twenty-seven treatment programs were identified on scoping the eight NSWRHP organisations. To be considered a treatment program or service, the intervention must
assist people with obesity to lose weight. Of the 27 programs, projects and services, only two were intensive, the Sweet Dreams program and the provision of bariatric
surgery at John Hunter Hospital. The other 25 programs, projects and services were lifestyle interventions. Of the programs and services that specified a BMI range (n=12),
two catered for Class I obesity, seven were for Class I to II obesity, one included all classes of obesity and two treated Class III obesity specifically (No Mo Junk in da Trunk
and Sweet Dreams). It should be noted that neither of the two Class III obesity treatment programs are currently being delivered due to a lack of funding and/or resources.
Interestingly, the majority of treatment programs are not being delivered by a health service provider, but by the University of Newcastle (n=16 of 26), often with timelimited funding and recruitment periods.
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Table 28: Treatment programs, projects and services
Name

Host

Population group

Setting

BMI range

Adult Lifestyle Incentives for Vitality and Energy (ALIVE)
Back to Basics Weight Management Program
Bariatric surgery
Be Positive Be Healthe: A Weight Loss Program for Young Women
Body, Balance and Beyond Gestational Diabetes
Bouncing Back to Your Pre-Baby Body
Childhood Obesity Training and Education for Medical Students
Children's Weight Management Service
Dietary Restriction and Exercise Improve Airway Inflammation
and Clinical Outcomes in Overweight and Obese Asthma
Dietitian Connect
Diet-Induced Weight Loss in Obese Children with Asthma
Effects of Diet and Resistance Exercise Training on COPD
FoodFix
Go4Fun
Healthy Dads, Healthy Kids (HDHK)
Healthy Weight Visual Fitness Planner (VFP)
Knockout Health Challenge
Live Life Get Active Exercise Camps
Move, Eat & Sleep
No Mo Junk in da Trunk
Prevention Using LifeStyle Education Program (PULSE)
Self-Help, Exercise, Diet & Information Technology (SHED-IT)
Shape Your Health
SHED-IT Recharge: Online Weight Loss Program for Men with a
Low Mood
Sweet Dreams (JHH Metabolic Clinic)
Video-Coaching to Assist Lifestyle (VITAL) Change for Mums
Workplace POWER (Preventing Obesity Without Eating like a
Rabbit)

UON
UON
HNELHD
UON
UON
UON
MNCLHD
HNELHD
UON

Adults
Children
Adults
Adult women
Adult women
Adult women
Children
Children/adolescents
Adults

Inpatient
Online
Inpatient
Online
Online
Outpatient
University
Outpatient
Home

Obese
Obese
Obese
Class I obese
Class I-III obese
Class I obesity
Obese
Obese
Class I and II obese

Intervention
type
Lifestyle
Lifestyle
Intensive
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle

UON
UON
UON
UON
CC, HNE, MNC LHDs
UON
HNECC PHN
HNE, MNC LHDs
HNECC PHN
UON
HNELHD
UON
UON
HNELHD
UON

Adults
Children/adolescents
Adults
Adults
Children
Families
Adults
Community
Adults
Adults
Adults
Adult men
Adult men
Adults
Adult men

Online
Home
Home
Online
Community
After-school
Primary care
Community
Community
Home
Home
Home
Home
Outpatient
Online

Obese
Obese
Obese
Obese
Obese
Class I and II obese
Obese
Obese
Obese
Class I and II obese
Class III obese
Class I and II obese
Class I and II obese
Obese
Class I and II obese

Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle
Lifestyle

HNELHD
UON
UON

Adults
Adult women
Adult men

Outpatient
Online
Workplace

Class III obese
Obese
Class I and II obese

Intensive
Lifestyle
Lifestyle
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Research
In total, there were 99 programs, research projects and services identified for inclusion in the Addressing Overweight
and Obesity Project. Eighty-one of these are/were undergoing some type of evaluation (82%). Among those being
evaluated, 62 were randomised controlled trials (77%), a study design that provides the highest level of evidence,
second only to systematic reviews of RCTs. These findings demonstrate a strong relationship between research and
practice in obesity prevention and treatment amongst the NSW Regional Health Partner organisations.

Opportunities for collaboration
There are many examples of collaboration amongst the NSW Regional Health Partner organisations already
occurring in relation to obesity prevention and treatment. For example, there is substantial commonality in the
delivery of universal prevention programs for children by Central Coast, Hunter New England and Mid North Coast
LHDs. This is to be expected, as all three organisations deliver mandated State Government funded childhood
obesity prevention initiatives to local populations, and consequently collaborate through NSW Health sponsored
service delivery forums, training and support systems. Furthermore, from a research point of view, the three LHDs
have formed collaborative research links through joint research grants and as partners in an NHMRC Centre for
Research Excellence.
Further examples exist of collaboration between health service and research organisations. In one specific example,
three sequential RCTs were conducted through a collaboration between HNELHD and UON to improve the
implementation of nutrition guidelines in school canteens according to a state-wide policy. Adherence to such
policies has been a challenge nationally, and at the state and local levels. The findings of the trials identified the most
cost-effective method of supporting school canteens to be adherent to the policy. This example reflects how a
longstanding and successful collaboration between partners can result in a program of ongoing service-delivery
orientated research, research that directly informs the subsequent delivery of evidence-based services.

Opportunities for investment
Investing in prevention
It has been established by the Addressing Overweight and Obesity Project that age-standardised overweight and
obesity rates for adults and obesity rates for children in the NSWRHP geographical area are significantly higher than
the national average, and bring an estimated $487 million in direct healthcare costs per year for the three NSWRHP
LHDs. With projected population growth and the current trends in obesity, this cost is set to increase by 3% each
year to $566 million in 2023. These figures provide compelling evidence for continued and enhanced investment in
overweight and obesity prevention within NSWRHP organisations.
While universal prevention programs have an important role to play, selective prevention is also an area in which
additional funding could be directed, if consistent with funding priorities and state and federal policy. Relatively few
selective prevention programs targeting important factors that influence the development of obesity were identified
by the scoping. Consideration should be given to delivering prevention programs to segments of the population that
are at higher risk of developing overweight and obesity than others, including people who:
•
•
•
•
•

Live in regional areas;
Come from culturally and linguistically diverse backgrounds;
Currently smoke and may (or may not) be attempting to quit;
Have a physical impairment due to illness or disability; and
Have an intellectual or developmental disability.

Further investment in selective prevention programs for Aboriginal and Torres Strait Islander communities, as well as
life stages associated with obesity development including pregnancy, early adulthood and menopause, could also be
examined.
There is the opportunity to improve health outcomes for the NSWRHP population, as well as reduce current and
future healthcare costs associated with obesity and its comorbidities, by investing in targeted prevention. This
includes interventions that target people who already have overweight with the aim of preventing further weight
gain. This scoping identified 18 programs designed for people who have overweight. Of these 18 programs, 13 are
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being or have been delivered as research projects by the University of Newcastle with time-limited funding and
recruitment periods. If funding were available and government priorities enabled it, further investment in targeted
prevention is warranted.

Investing in treatment
Similarly, further investment in lifestyle interventions to reduce energy intake, increase physical activity and support
behavioural change in people with overweight or obesity should be investigated. The NHMRC has identified lifestyle
interventions as the first line of treatment for people living with obesity (NHMRC, 2013a), and while lifestyle
interventions alone tend to be associated with small absolute initial weight loss (7-8%) (NHMRC, 2013b),
maintenance of 5% for two years or more has consistently been shown globally to reduce the risk of type 2 diabetes
by up to 58% (Leblanc et al., 2018; Raynor et al., 2017; Taylor et al., 2018). This scoping identified 23 programs,
projects or services that treat or have treated obesity in the past 10 years, and again, the majority are research
projects delivered by the University of Newcastle with time-limited funding and recruitment periods. One lifestyle
treatment program has ongoing funding (Shape Your Health delivered by HNELHD); however staff running the
program question its effectiveness and are currently reviewing options for its redesign.
One of the main findings of The Addressing Overweight and Obesity Project has been a substantial gap in the
treatment of severe complex obesity amongst the NSWRHP organisations. Intensive treatment interventions may be
considered when an adult has a BMI greater than 30 kg/m2, has associated comorbidities and has been unsuccessful
in previous weight loss attempts using lifestyle approaches (or a combination of the three) (NHMRC, 2013a).
Intensive interventions include very low-energy diets, weight loss medications and bariatric surgery. Research
reports bariatric surgery with maintained lifestyle change is currently the most effective weight loss intervention,
with consistently greater than 10% weight loss across studies, with weight loss likely to be maintained after five
years (NHMRC, 2013b).
Of the programs and services being delivered within NSWRHP organisations for adults with obesity, the vast majority
are lifestyle interventions. A metabolic clinic providing intensive treatment with very low energy diet and bariatric
surgery as treatment options existed within HNELHD but has been closed due to a lack of funding (for further
information see the Sweet Dreams program). Presently, bariatric surgery is only being performed in HNELHD within
the context of gastric reflux. This means that the recommended treatment for the majority of patients with severe
complex obesity is not available in the public system, and given the increased prevalence of obesity amongst
socioeconomically disadvantaged populations, this raises an issue of equity for the NSWRHP population.
Furthermore, both of these services were based solely in Newcastle, which raises issues of equity for those living in
more rural locations who cannot travel to Newcastle for treatment. Future investment in intensive treatment
interventions should certainly be considered in any future planning and decision-making about obesity.
There is also the opportunity to improve short- and long-term health outcomes for children, as well as reduce
current and future healthcare costs associated with obesity and its comorbidities, by consolidating and expanding
investment in obesity treatment for children and adolescents. Obesity in childhood is strongly predictive of obesity
later in life (Venn et al., 2007) and is linked to breathing difficulties, fractures, hypertension, early signs of
cardiovascular disease, insulin resistance and psychological effects (Bleich et al., 2013; Showell et al., 2013; World
Health Organization, 2019). This study demonstrates that childhood obesity rates are higher in the NSWRHP
geographical area than the national average. However only three treatment programs or services for children and
adolescents were identified by the scoping; and only one of these is specifically for children with morbid obesity and
comorbidities (Children’s Weight Management Service at John Hunter Children’s Hospital). This service is for children
and young people with a BMI above the 95th centile and associated co-morbidities. The clinical lead of the service
has observed low engagement by children and adolescents referred to the service and only minimal short-term
improvement for those who do attend. Further investigation into optimising outcomes for the clients attending this
service should be prioritised. It should also be noted that there is no equivalent service in Central Coast or Mid North
Coast LHDs.
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Opportunities for research
On interview and through email correspondence, all participants of the Addressing Overweight and Obesity scoping
project were invited to identify opportunities for future research in relation to obesity prevention and treatment.
Some common themes included how best to:
•
•
•
•
•
•

Develop new models of care that create and sustain long-term behavioural change in childhood/adolescent
obesity;
Develop and evaluate programs for specific population groups, in particular, those impacted by
socioeconomic disadvantage;
Improve access to treatment for all patients (in rural areas, as well as those made housebound by obesity);
Treat obesity within the context of other chronic diseases, e.g. COPD, type 2 diabetes and CVD;
Integrate obesity prevention and management into other routine aspects of care and across the continuum
of services offered across all NSWRHPs; and
Support community organisations to implement and sustain effective programs at scale.

Healthy Weight Advisory Group recommendations
Subsequent to the finalisation of the Addressing Overweight and Obesity report, the Healthy Weight Advisory Group
prepared recommendations for the Governing Board to consider in future planning. The recommendations are
based both on the contents of the report and expert contributions from the Healthy Weight Advisory Group. These
recommendations are provided in Appendix 7: Healthy Weight Advisory Group recommendations.

(Aguiar et al., 2016; Ashton, Morgan, Hutchesson, Rollo, & Collins, 2017; Babic et al., 2016; Barnes, Plotnikoff, Collins, & Morgan, 2015; Bell et al., 2015; Burrows, Lucas, Morgan, Bray, & Collins, 2015; Chai, 2019; Cohen, Morgan, Plotnikoff, Callister, & Lubans, 2015; Costigan et al., 2015; Delaney et al., 2017; Eather, Morgan, & Lubans, 2013; Eather, Morgan, & Lubans, 2015; Finch, Seward, et al., 2019; Finch, Stacey, et al., 2019; Finch et al., 2012; Finch et al., 2014; Hollis, Williams, Morgan, & Collins, 2015; Hutchesson et al., 2018; Jensen, Gibson, Collins, Hilton, & Wood, 2013; Jones et al., 2015; Kajons, David, GowlandElla, Lewis, & Batchelor, 2018; Kennedy et al., 2017; Leahy et al., 2019; Lonsdale et al., 2016; D. Lubans, Morgan, Aguiar, & Callister, 2011; D. R. Lubans et al., 2014; Martin, Macdonald-Wicks, Hure, Smith, & Collins, 2015; Mavilidi, Lubans, Eather, Morgan, & Riley, 2018; McDonald et al., 2016; Miller et al., 2016; Milner et al., 2018; J. P. Morgan et al., 2012; P. J. Morgan et al., 2014; P. J. Morgan et al., 2010; P. J. Morgan et al., 2019; Nathan et al., 2017; Nathan et al., 2016; Nathan et al., 2019; Nathan et al., 2012; Ooi et al., 2018; Plotnikoff, Wilczynska, Cohen, Smith, & Lubans, 2017; Pradeepan et al., 2018; Razak et al.,
2018; K. L. Reilly, Nathan, Wiggers, Yoong, & Wolfenden, 2018; Riley, Lubans, Morgan, & Young, 2015; Riley, Lubans, Holmes, & Morgan, 2016; Rollo, Hutchesson, McCoy, & Collins, 2014; Scott et al., 2013; Seward et al., 2018; Sutherland et al., 2016; Vincze, Rollo, Hutchesson, Callister, & Collins, 2018; Wiggers et al., 2017; Williams, Collins, Morgan, & Hollis, 2019; Wolfenden et al., 2019; Wolfenden et al., 2015; Wolfenden et al., 2017; Wyse et al., 2012; S. L. Yoong et al., 2019; Sze Lin Yoong et al., 2017; Sze Lin Yoong, Jones, et al., 2016; Sze Lin Yoong, Nathan, et al., 2016)
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Limitations of the Addressing Overweight and Obesity scoping relate to:
•

Exclusion criteria - Programs, research projects and services were excluded from the Addressing Overweight
and Obesity scoping if their principal goal was not to prevent or treat overweight or obesity. However some
programs, projects and services with related goals, e.g. preventing chronic disease, improving nutrition,
reducing stroke risk factors or improving pain, undoubtedly contribute to overweight and obesity prevention
and treatment, albeit from a different perspective.

•

Scoping method - The scoping method predominantly relied on asking people to recall all the programs,
research projects and services they had worked on over the past 10 years. It is inevitable that some will be
omitted as a result of poor corporate memory, staff turnover and the disinclination to mention programs or
studies that have been unsuccessful. Attempts to address this limitation included using research databases
to review findings (e.g. UON ethics database and UNE Scopus database), asking researchers to review their
publication lists and consulting with multiple researchers from the same departments to obtain a more
complete picture of obesity prevention and treatment activity within their organisation.

•

Inability to source information - For some programs, the Project Team was unable to source enough
information to include them in the scoping, even though they appeared relevant from what little information
was available. This was particularly the case for new programs or projects that were undergoing ethics
review. The names of these are included in Appendix 5. Furthermore some health professionals or
researchers were reluctant to share information about their work, while others declined to participate in the
scoping study altogether. This inability to source data meant that some relevant programs or projects were
unable to be included in the scoping.

•

Correct interpretation of data from publication - For many of the programs, data was extracted from peerreviewed publications. Publications were sought to obtain program, project and service information in an
attempt to minimise disturbance to researchers, and to ensure details were captured that might otherwise
be forgotten. However, there was the potential for misinterpretation of the study findings by the Project
Team who sought to address this by, where appropriate, providing researchers with the data collection form
to review and amend as required, and seeking feedback on the draft report from the Healthy Weight
Advisory Group.

•

Geographical location of project team - The Addressing Overweight and Obesity Project Team is based in
Newcastle. This enabled more face-to-face communication with researchers and service providers from
Hunter New England LHD and the University of Newcastle, which often led to more information being
uncovered on interview. In comparison, the ability of the Project Team to meet face-to-face with researchers
and service providers from MNCLHD and UNE was limited as a result of distance.

In relation to the other studies included in this report, limitations of the statistical study can be viewed in Appendix
2: CReDITSS Statistical Analysis Report and limitations of the health economics study can be viewed in Appendix 4:
Healthy Weight Economics Final Report.
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Appendix 1: Full scoping of NSWRHP prevention and treatment programs, research projects and services
Program/Research Project:
Name

40 Something Study

Host organisation

UON

In collaboration with

University of Canberra, Griffith University.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2012
UON
No
Adult women

Target group

Non‐obese women in late premenopause.
Inclusion: 1) Female; 2) 44‐50 years old; 3) Non‐obese (BMI = 18.5‐29.9); 4) Menstrual period within preceding 3
months; 5) Able to attend appointments at UON; and 6) Able to communicate in English.
Exclusion: 1) Hysterectomy and/or oophorectomy; 2) Pregnant; 3) Taking hormone replacement therapy; and 4)
Reported diagnosis of cardiovascular disease, diabetes or cancer.

No. of participants

54 women.

Recruitment methods

Women were recruited between May and July of 2010 via radio and television interviews, newspaper articles and
flyers placed in medical clinics, and university notice boards. Women expressed interest by contacting researchers and
were screened for eligibility over the telephone.

Intervention:
Setting
Type

Intervention

Community Health
Selective prevention

Participants were randomised to either the Motivational Interviewing intervention (MI) or Self‐Directed Intervention
(SDI). Both interventions aimed to improve diet and physical activity behaviours to prevent menopausal weight gain.
The MI intervention consisted of five consultations with health professionals (four with a dietitian and one with an
exercise physiologist) who applied components of MI counselling to consultations with the women over a 12‐month
period. The SDI was developed as a control and these participants received print materials only.

Outcomes:
Overarching aim

To positively influence diet and physical activity behaviours to prevent weight gain in premenopausal women.

Formal evaluation?

Yes, RCT.

Key outcomes

Weight was the primary outcome measure. There was a significant MI intervention effect on weight at 12 months
after adjusting for baseline weight, which was maintained to 24 months. Encouraging women to take 10,000 steps
and eat five vegetable serves per day may be a promising strategy to achieve long‐term weight control at mid‐life.

Translation of findings into practice

The intervention was designed for easy translation by being based on the Medicare Chronic Disease Management
model of five health professional appointments. The plan was to conduct a large‐scale RCT with health economic
outcomes embedded, in order to provide the evidence to lobby for extension of the Medicare Scheme, however grant
applications to fund the RCT have not been successful.

More Info:

More information

Williams, L. T., Collins, C. E., Morgan, P. J., & Hollis, J. L. (2019). Maintaining the Outcomes of a Successful Weight Gain
Prevention Intervention in Mid‐Age Women: Two Year Results from the 40‐Something Randomized Control Trial.
Nutrients, 11(5). doi:10.3390/nu11051100

Program/Research Project:
Name

Activate Your Space

Host organisation

CCLHD

In collaboration with

parkrun Australia.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
Ongoing
CCLHD
Yes
Families

Target group

Families with children under 17 years from disadvantaged communities are targeted (North Wyong suburbs with
postcodes 2262/2263), although the run is open to all community members.

No. of participants

1107 participant registrations from the target postcodes.

Recruitment methods

Local community members are recruited through local neighbourhood centres, school newsletters, letterbox drops
and Facebook.

Intervention:
Setting
Type

Intervention

Community
Selective prevention

Activate Your Space is a project that encourages kids and families to enjoy physical activity in their local outdoor
environment. The project established the San Remo parkrun, a 5km trail where people can walk, run etc. The parkrun
occurs weekly. There are no time limits and volunteer 'tail walkers' ensure no one is left behind.

Outcomes:
Overarching aim

To boost physical activity by increasing use of outdoor environments in disadvantaged North Wyong suburbs
(2262/2263 postcodes).

Formal evaluation?

Unknown

Key outcomes

The project reports good recruitment of insufficiently active families and locals into parkrun, though additional
strategies are required to increase physical activity in the community.

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/activate‐your‐space/

Program/Research Project:
Name

Active Teen Leaders Avoiding Screen‐time (ATLAS)

Host organisation

UON

In collaboration with

Deakin University, University of Wollongong.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2013
ARC Discovery Project Grant.
No
Adolescent boys

Target group

Adolescent boys (aged 12‐14 years) from low‐income communities who failed to meet international physical activity
or screen time guidelines.
State‐funded co‐educational secondary schools with a SEIFA (Socio‐Economic Indexes for Areas) value of 5 or under in
Newcastle, Hunter and Central Coast were considered eligible.

No. of participants

14 schools, 361 participants.

Recruitment methods

All male students in their first year at the school completed a short screening questionnaire to assess their eligibility
for inclusion. School principals, teachers, parents, and study participants all provided written consent. Students failing
to meet international physical activity or screen time guidelines were considered eligible and invited to participate.

Intervention:
Setting
Type

Intervention

School
Selective prevention

The 20‐week intervention was guided by self‐determination theory and social cognitive theory and involved: teacher
professional development, provision of fitness equipment to schools, face‐to‐face physical activity sessions, lunchtime
student mentoring sessions, researcher‐led seminars, a smartphone application and website, and parental strategies
for reducing screen‐time.

Outcomes:
Overarching aim

To prevent unhealthy weight gain by increasing physical activity, reducing screen time and lowering SSB consumption.
Secondary aim was to improve muscular fitness and movement skills.

Formal evaluation?

Yes, RCT.

Key outcomes

There were no significant intervention effects for BMI, waist circumference, percent body fat, or physical activity.
Significant intervention effects were found for screen‐time, SSB consumption, muscular fitness, and resistance
training skills.

Translation of findings into practice

ATLAS informed the development of the Resistance Training for Teens program.

More Info:

More information

Lubans, D. R., Smith, J. J., Morgan, P. J., Plotnikoff, R. C., Dally, K. A., Salmon, J., . . . Finn, T. L. (2014). Smart‐phone
obesity prevention trial for adolescent boys in low‐income communities: the ATLAS RCT.(Report). Pediatrics, 134(3),
e723. doi:10.1542/peds.2014‐1012

Program/Research Project:
Name

Active Wear for Everyone (AWE)

Host organisation

HNELHD

In collaboration with

MNCLHD

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2018
HMRI
No
Children

Target group

Government and Catholic primary schools within the Hunter New England region were invited to participate.
Inclusion: All Year 2 and 3 students at eligible schools were invited to participate. 6‐11 years, males and females.
Exclusion: Schools were ineligible if they: catered exclusively for children requiring specialist care; were already
involved in a physical activity trial; and/or only had a sports uniform that children wore each day.

No. of participants

44 schools, approximately 1100 children.

Recruitment methods

Schools were sent an information letter/flyer inviting them to participate in the study and then followed up a few
weeks later by phone call. Once school principals had consented, students and their parents in Years 2 and 3 were
provided an information statement inviting them to participate. Active parental consent was required.

Intervention:
Setting
Type

Intervention

School
Universal prevention

Students in Years 2 and 3 attending the intervention schools wore their sports uniform for one day (when they would
normally wear a traditional uniform) and which was not their scheduled sports day. The one day that the students
wore their sports uniform was randomly allocated. Teachers were asked to note which students forgot to wear
uniform on the particular day. Nothing else was required of schools or students. Students in control schools continued
with normal uniform practices for the school week.

Outcomes:
Overarching aim

To measure the effect of school sports uniform attire on physical activity of primary school children.

Formal evaluation?

Yes, RCT.

Key outcomes

Manuscript in preparation now. Data will be available in 2019.

Translation of findings into practice

Findings will be presented to MoH, DoE and relevant LHDs.

More Info:

More information

Dr Nicole Nathan, Population Health, HNELHD.

Program/Research Project:
Name

Adult Lifestyle Incentives for Vitality and Energy (ALIVE)

Host organisation

UON

In collaboration with

HNELHD

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2011
Unknown
None
No
Adults

Target group

Allied health professionals (physiotherapists, occupational therapists, dietitians and nurses), who work with patients
admitted to the orthopaedic wards at John Hunter Hospital/Royal Newcastle Centre for elective hip or knee
replacement surgery.

No. of participants

Recruitment aimed for 84 health professionals.

Recruitment methods

Intervention:
Setting
Type

Intervention

Patients admitted for total joint hip or knee arthroplasty were invited to participate at the pre‐operative clinic prior to
admission for their surgery. Consenting participants were then randomised to either the intervention or control
group.

Inpatient
Targeted prevention/Treatment

The ALIVE program comprised evidence‐based, user‐friendly guidelines for regional health professionals (non‐
dietitians) to use in providing healthy lifestyle advice to clients who were overweight or obese, using the Lifescripts©
model. Lifescripts are designed to deliver a variety of health messages in a prescription format and assist health
professionals to support patients in making healthier lifestyle choices. Health professionals received training and
support in the use of Lifescripts, which included face‐to‐face training, paper‐based resources and online support.

Outcomes:
Overarching aim

To upskill health professionals to provide healthy lifestyle advice to overweight and obese patients admitted to the
orthopaedic wards at John Hunter Hospital/Royal Newcastle Centre for elective hip or knee replacement surgery.

Formal evaluation?

Yes, RCT.

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

A/Prof Suzanne Snodgrass, School of Health Sciences, UON.

Program/Research Project:
Name

Back 2 Basics Healthy Lifestyle and After School Cooking Program (B2B)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2014
2014
HMRI, Newcastle Permanent Charitable Foundation, Medibank Community Fund.
No
Families

Target group

Primary‐school aged children (5–12 years) attending a low income school with a relatively high Indigenous population
(> 10%) and their parents or guardians.

No. of participants

77 parents completed post program questionnaire.

Recruitment methods

Participants were recruited as a convenience sample across successive school terms (i.e., groups recruited across
multiple school terms; 4 terms per calendar year) from a single disadvantaged low socio‐economic status school in the
Hunter region.

Intervention:
Setting
Type

Intervention

After‐school
Selective prevention

B2B is an after‐school intervention that promotes healthy eating and increased fruit and vegetable intake using
children as the main agents of change for improving dietary intake within the family. B2B consists of five one and a
half hour fruit and vegetable based cooking classes for children with a parent nutrition education component in the
last half hour.

Outcomes:
Overarching aim

To prevent obesity by improving children and families' dietary intake and physical activity through an after‐school
cooking intervention.

Formal evaluation?

Yes, pre and post.

Key outcomes

Consumption of one or more fruit servings per day significantly increased from 41% to 67% and there was a trend for
increasing the weekly variety of fruit and vegetables. Parents and carers felt B2B was valuable and had a positive
impact on their family eating habits, enjoyment of family meals, efforts to involve their children in cooking at home,
and their overall parenting confidence.

Translation of findings into practice

Unknown

More Info:

More information

Burrows, T., Lucas, H., Morgan, P., Bray, J., & Collins, C. (2015). Impact Evaluation of an After‐school Cooking Skills
Program in a Disadvantaged Community: Back to Basics. Canadian Journal of Dietetic Practice and Research, 76(3),
126‐132. doi:10.3148/cjdpr‐2015‐005

Program/Research Project:
Name

Back to Basics Weight Management Program

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2018
UON FHEAM Strategic Pilot Grant, nib foundation grant, HMRI.
Unknown

Target group

Families of children aged 4 to 11 years who were, or were at risk of, overweight and obesity.

No. of participants

46 families (at least one child and one parent per family; n≥92 participants).

Recruitment methods

Unknown

Intervention:
Setting
Type

Online
Targeted prevention/Treatment

Intervention

Families

12‐week online telehealth nutrition intervention to improve child weight and dietary outcomes with additional text
messages targeted to mothers and fathers. Families with children aged 4 to 11 were randomised across three groups:
Telehealth, Telehealth+SMS, or Waitlist control. Telehealth and Telehealth+SMS groups received two telehealth
consultations delivered by a dietitian, 12 weeks access to a nutrition website and a private Facebook group. The
Telehealth+SMS group received additional SMS.

Outcomes:
Overarching aim

To support families of children aged 4 to 11 years who had, or were at risk of having, overweight and obesity to
improve child weight status and dietary intake.

Formal evaluation?

Yes, RCT.

Key outcomes

Child BMI and waist circumference changes from baseline to week 12 were not statistically different within or
between groups. Children in Telehealth+SMS had significantly reduced percentage energy from energy‐dense nutrient‐
poor food (95% CI −21.99 to −0.03%E; p = .038) and increased percentage energy from healthy core food (95% CI −0.21
to 21.89%E; p = .045) compared to Waitlist control.

Translation of findings into practice

Unknown

More Info:

More information

Chai, L. K., Collins, C. E., May, C., Ashman, A., Holder, C., Brown, L. J., & Burrows, T. L. (2019). Feasibility and efficacy of
a web‐based family telehealth nutrition intervention to improve child weight status and dietary intake: A pilot
randomised controlled trial. Journal of Telemedicine and Telecare. doi:https://doi.org/10.1177/1357633X19865855

Program/Research Project:
Name

Be Positive Be Healthe: A Weight Loss Program for Young Women

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
UON, National Heart Foundation, NHMRC.
Unknown

Target group

Adult women
Inclusion: Female, aged 18–35 years, BMI 25.0–34.9 kg/m2, email and Internet access, iPhone model 4s or newer,
social media accounts willing to be used for the study and able to attend measurement sessions.
Exclusion: Currently pregnant or breastfeeding, planning pregnancy in the next six months, participating in another
weight loss program, taking medications that had caused weight gain, a metabolic disorder, eating disorder or other
medical condition where weight loss may compromise health, non‐English speaking or weight loss of 5% of initial
weight in the last three months.

No. of participants

29 women intervention, 28 control.

Recruitment methods

Participants were recruited via media releases from UON and HMRI, posters at the university campus, local technical
colleges, local businesses and organisations known to engage with the target group and the social media pages of
these settings. An email invitation was also sent to consenting participants of a previous research study in young
women.

Intervention:
Setting
Type

Intervention

Online
Targeted prevention/Treatment

Be Positive Be Healthe was a six‐month targeted and tailored eHealth weight loss program for young women,
supporting participants to modify diet and physical activity behaviours using evidenced‐based strategies (e.g., self‐
monitoring) tailored for young women and delivered using e‐health (website, social media, smartphone application,
email, text messages).

Outcomes:
Overarching aim

To support young women to modify diet and physical activity behaviours in order to lose weight.

Formal evaluation?

Yes, RCT.

Key outcomes

The program facilitated positive improvements in body fat and dietary intake, but not weight.

Translation of findings into practice

Unknown

More Info:

More information

Hutchesson, M. J., Callister, R., Morgan, P. J., Pranata, I., Clarke, E. D., Skinner, G., . . . Collins, C. E. (2018). A Targeted
and Tailored eHealth Weight Loss Program for Young Women: The Be Positive Be Health Randomized Controlled Trial.
Healthcare (Basel, Switzerland), 6(2). doi:10.3390/healthcare6020039

Program/Research Project:
Name

Bite&Bounce@OSHC

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
Ongoing
Unknown
Unknown

Target group

Children aged 5‐12 years in out of school hours care (OSHC).

No. of participants

Of the 66 Central Coast OSHC services, 98% received a copy of the manual, 79% received face‐to‐face support visits
and 64% have a Bite&Bounce whiteboard.

Recruitment methods

Participants were recruited from a workshop held in May 2018, which was attended by 51 educators from 26 services.

Intervention:
Setting
Type

After‐school
Universal prevention

Intervention

Children

Bite&Bounce@OSHC supports local OSHC services to meet the National Quality Standard for healthy eating and
physical activity by providing resources, such as the Eat Smart, Play Smart Manual, the Bite&Bounce@OSHC
Whiteboard, OSHC Bites Recipe Book and Bounce Cards.

Outcomes:
Overarching aim

To increase healthy eating and physical activity in children attending outside of school hours care.

Formal evaluation?

Unknown

Key outcomes

Of the 66 Central Coast OSHC services, 98% received a copy of the manual, 79% received face‐to‐face support visits
and 64% have a Bite&Bounce whiteboard.

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/bite‐bounce‐oshc/

Program/Research Project:
Name

Body, Balance and Beyond Gestational Diabetes

Host organisation

UON

In collaboration with

HNE, University of Massachusetts.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
2019
Diabetes Australia, HMRI.
No
Adult women

Target group

Inclusion: Women aged 18‐45 years; gestational diabetes diagnosis in the last two years; at least 3 months
postpartum; and have a BMI between 25 and 50 kg/m2.
Exclusion: Are currently pregnant or trying to fall pregnant; have an orthopaedic and/or medical condition that may
impact on ability to safely participate in exercise; have been diagnosed with diabetes (Type 1 or 2); do not pass the
pre‐exercise screening tool for safety to engage in physical activity; do not have a smartphone, desktop computer,
laptop or tablet computer and access to a broadband Internet connection suitable for conducting video calls (e.g.
Skype).

No. of participants

Version 1 n=42; version 2 n=73.

Recruitment methods

Participants were recruited through the National Diabetes Services Scheme register and social media.

Intervention:
Setting
Type

Online
Targeted prevention/Treatment

Intervention

The intervention includes a website tailored to women with a history of gestational diabetes with resources that are
predominantly self‐directed and designed to promote modest weight loss through supporting participants to make a
series of small changes to eating and exercise behaviours and form new healthy habits.
Version 1 of the program involves 3 groups: 1) Low personalisation group ‐ Access to the self‐directed Body Balance
Beyond website for 6 months; 2) High personalisation group ‐ Access to the website, six video coaching sessions with
a dietitian and exercise physiologist over the first 3 months. In months 4‐6, personalised text messages are provided;
and 3) Waitlist control group.
Version 2 includes: 1) Low personalisation group ‐ Access to the self‐directed Body Balance Beyond website for 3
months; 2) Medium personalisation group ‐ Access to the Body Balance Beyond website and personalised text
messages; and 3) High personalisation group ‐ Access to the website and text messages, plus five video coaching
sessions with a dietitian and exercise physiologist.

Outcomes:
Overarching aim

To support postpartum women with a history of gestational diabetes to lose weight.

Formal evaluation?

Yes, RCT.

Key outcomes

Not yet available.

Translation of findings into practice

Unknown

More Info:

More information

Prof Clare Collins, School of Health Sciences, UON.
V1: http://www.anzctr.org.au/ACTRN12617001456347.aspx
V2: http://www.ANZCTR.org.au/ACTRN12619000162112.aspx

Program/Research Project:
Name

Bouncing Back to Your Pre‐Baby Body

Host organisation

UON

In collaboration with

HMRI

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2011
Unknown
No

Target group

Women (BMI of 25–35 kg/m2) were recruited from the John Hunter Hospital antenatal clinic.

No. of participants

36 women.

Recruitment methods

Flyers were distributed in clinic which encouraged potential participants to seek further
information.

Intervention:
Setting
Type

Intervention

Adult women

Outpatient
Targeted prevention/Treatment

Eligible participants were randomised to one of three groups: (i) antenatal dietary intervention for postpartum weight
loss; (ii) antenatal dietary intervention and breastfeeding support for postpartum weight loss; or (iii) wait‐listed
control, where dietary intervention for weight loss was offered at three months postpartum. The dietary intervention
consisted of education to implement the self‐directed weight management program “Total Eating Management
System” (TEMplate System) post‐partum. One arm of the dietary intervention groups also received breastfeeding
support provided by an accredited Lactation Consultant.

Outcomes:
Overarching aim

To reduce postpartum weight retention and improve breastfeeding outcomes.

Formal evaluation?

Yes, RCT.

Key outcomes

This pilot demonstrated some difficulties in recruiting women from antenatal clinics and retaining them in the trial.
Although underpowered; the results on weight; biomarkers and breastfeeding outcomes indicated improved
metabolic health.

Translation of findings into practice

Unknown

More Info:

More information

Martin, J., Macdonald‐Wicks, L., Hure, A., Smith, R., & Collins, C. E. (2015). Reducing postpartum weight retention and
improving breastfeeding outcomes in overweight women: a pilot randomised controlled trial. Nutrients, 7(3), 1464‐
1479. doi:10.3390/nu7031464

Program/Research Project:
Name

Burn 2 Learn

Host organisation

UON

In collaboration with

Australian Catholic University, Northeastern University, Deakin University.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2017
NHMRC Project Grant, NSW Department of Education.
No

Target group

Eligible participants were students in Year 11 at the study schools, who did not have an injury or illness.

No. of participants

38 adolescents intervention, 30 waitlist control. Cluster RCT is currently underway with 20 schools and approximately
680 students.

Recruitment methods

Participants were recruited from two consenting secondary schools. School principals, teachers, parents and study
participants provided informed written consent prior to enrolment.

Intervention:
Setting
Type

Intervention

Adolescents

School
Universal prevention

The 14‐week multicomponent HIIT intervention involved: 1) Professional learning workshop for teachers; 2) An
interactive seminar for students; 3) 3 x HIIT sessions per week over a 14‐week period; 4) Smartphone application; 5)
Parental engagement; and 6) Equipment and resource pack for schools.

Outcomes:
Overarching aim

To improve the health‐related fitness of older adolescents by increasing their physical activity through a teacher‐
facilitated high‐intensity interval training intervention.

Formal evaluation?

Yes, RCT.

Key outcomes

Group by time effects were observed for the primary outcome, cardiorespiratory fitness, and a range of secondary
outcomes. A reduction in BMI was observed among participants in the control group, while BMI remained stable in
the intervention group.

Translation of findings into practice

The workshop will be made available to schools and the research team will attempt to secure dissemination funding
from NHMRC and NSW Department of Education.

More Info:

More information

Leahy, A. A., Eather, N., Smith, J. J., Hillman, C. H., Morgan, P. J., Plotnikoff, R. C., . . . Lubans, D. R. (2019). Feasibility
and Preliminary Efficacy of a Teacher‐Facilitated High‐Intensity Interval Training Intervention for Older Adolescents.
Pediatric exercise science, 31(1), 107. doi:10.1123/pes.2018‐0039

Program/Research Project:
Name

Canteen Audit and Feedback Effectiveness Study (CAFÉ)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2013
2015
HNE, Heart Foundation, HHMRC, UON.
No
Children

Target group

All primary schools (i.e. those enrolling children aged 5–12 years) in rural or remote areas within the study region that
had previously reported having a canteen to the researchers.
Schools were eligible to participate if they: 1) Had a canteen open at least one day per week; and 2) Were not
compliant with the NSW Healthy School Canteen Policy, defined as either having at least one canteen menu item
restricted for sale (‘red’ or ‘banned’ item) or having less than 50% of menu items classified as healthy (‘green’ items)
(based on dietitian assessment of the supplied canteen menu). Schools enrolling both primary and secondary students
(i.e. central schools) and schools catering exclusively for children requiring specialist care were excluded.

No. of participants

72 rural and remote primary schools (36 intervention, 36 control).

Recruitment methods

All eligible schools were randomised into the intervention or control group in a 1:1 ratio by an independent
investigator using a computer‐generated randomisation schedule in Microsoft Excel. No other details available.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The main intervention components included a menu audit, and subsequent provision of feedback via a written report
and telephone call. This cycle of audit and feedback was delivered each school term (four times) over a 12‐month
period.

Outcomes:
Overarching aim

To positively impact schools' implementation of the NSW Healthy School Canteen Policy.

Formal evaluation?

Yes, RCT.

Key outcomes

While there was insufficient statistical evidence to suggest that this multicomponent audit and feedback intervention
was effective in improving primary schools’ compliance with a healthy canteen policy, the intervention demonstrated
some positive impact in reducing the availability of ‘red’ items on the menu.

Translation of findings into practice

Findings informed subsequent development of the ReACH program.

More Info:

More information

Yoong, S. L., Nathan, N., Wolfenden, L., Wiggers, J., Reilly, K., Oldmeadow, C., . . . Williams, C. M. (2016). CAFÉ: a
multicomponent audit and feedback intervention to improve implementation of healthy food policy in primary school
canteens: a randomised controlled trial. The international journal of behavioural nutrition and physical activity, 13(1),
126‐126. doi:10.1186/s12966‐016‐0453‐z

Program/Research Project:
Name

Central Coast School Garden Interest Group (CCSGIG) Workshops

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
Ongoing
MoH
Unknown

Target group

Education professionals and children who attend Central Coast schools with an interest in school gardens.

No. of participants

The database currently lists over 100 local teachers.

Recruitment methods

Email database.

Intervention:
Setting
Type

After‐school
Universal prevention

Intervention

Children

The School Garden Interest Group aims to share ideas and connect Central Coast schools with an interest in school
gardens. Healthy eating, encouraging physical activity and providing an interest for students rather than using small
screen technology underpins the CCSIGG philosophy.
The group links to Live Life Well @ School, Crunch & Sip and the Nutrition in Schools Policy. The group has regular
workshops, hosted and delivered by schools to share good practice. Workshops are delivered after school.

Outcomes:
Overarching aim

To enhance the knowledge and skills of education professionals to promote healthy eating to school children.

Formal evaluation?

No

Key outcomes

Regular attendance and positive feedback indicate the workshops are well‐received and valuable to teachers.

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/central‐coast‐school‐garden‐interest‐group‐workshops/

Program/Research Project:
Name

Childcare Online Menu‐Planning Trial (COMET)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2018
NHMRC, National Heart Foundation, Healthy Australia, HNE.
No
Children

Target group

Childcare care services were eligible if they: 1) Were current users of the partner childcare management software
(CCMS) provider; 2) Were open for 8 or more hours a day; 3) Provided at least one main meal and two snacks to
children during the day on their menus; and 4) Had a menu planner that could understand English sufficiently to
engage with the intervention.
Services were excluded if they: 1) Catered exclusively to special needs children; 2) Were a Department and Education
and communities run service; or 3) Did not cater for children aged 3‐5 years.

No. of participants

54 services.

Recruitment methods

A list of all long day care services that self‐report to serve food onsite was provided by the single CCMS provider and
served as the sampling frame. An invitation letter and information statements were mailed to all eligible childcare
services. The CCMS provider also displayed an invitation to participate through their online portal. Approximately 2
weeks after the mail out, a research assistant telephoned services in random order to confirm eligibility and invite
participation.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The intervention included: 1) An online menu planning tool (feedAustralia); 2) Feedback, prompts and reminders; 3)
Communication strategies and managerial support; 4) Training and support to use new systems; 5) Other online
resources; and 6) Provision of portable tablets.

Outcomes:
Overarching aim

To improve the provision of healthy food to children in early childhood education and care.

Formal evaluation?

Yes, RCT.

Key outcomes

Not yet available.

Translation of findings into practice

Evaluation and process data collected as part of the study will be disseminated widely through national and
international peer‐reviewed publications and conference presentations.

More Info:

More information

Yoong, S. L., Grady, A., Wiggers, J., Flood, V., Rissel, C., Finch, M., . . . Wolfenden, L. (2017). A randomised controlled
trial of an online menu planning intervention to improve childcare service adherence to dietary guidelines: a study
protocol. BMJ Open, 7(9). doi:10.1136/bmjopen‐2017‐017498

Program/Research Project:
Name

Childhood Obesity Training and Education for Medical Students

Host organisation

MNCLHD

In collaboration with

UNSW Rural Clinical School.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
2020
MNCLHD Research Support Grant Program, other sources unknown.
No
Children

Target group

The participants in this study will be comprised of UNSW undergraduate medical students studying at the Rural
Clinical School and medical doctors working in general practice in Australia. There are no other inclusion or exclusion
criteria identified for the participants in this study.

No. of participants

229 medical students.

Recruitment methods

Medical students will be recruited through UNSW Moodle software. General Practitioners will be recruited via email
and social media networks.

Intervention:
Setting
Type

Intervention

University
Treatment

Medical students at all levels of undergraduate study in a rural setting will be surveyed to ascertain their current
knowledge of child obesity, assess their attitudes towards obesity, and assess their confidence and skills to
treat/manage young patients living with obesity. Following the survey, UNSW and MNCLHD health professionals will
deliver a series of lectures and workshops, some based on the NSW Healthy Kids for Professionals weight
management resources. The education will be informed by a survey of practising General Practitioners to gain a full
picture of the requirements for training in the management of childhood obesity. GP data will then be used to inform
and develop a workshop designed to improve their knowledge and perceptions of childhood obesity.

Outcomes:
Overarching aim

To enhance the knowledge, skills, motivation and confidence of medical professionals to treat childhood obesity.

Formal evaluation?

Yes, pre and post.

Key outcomes

Not yet available.

Translation of findings into practice

The findings of the study will be used to ascertain whether yearly obesity teaching needs to be embedded in the
curriculum. It is anticipated that the project will ultimately be translated into practice change, whereby doctors and
health professionals are confident to treat, intervene and refer overweight and obese children to appropriate
services.

More Info:

More information

Dr Andrew Bailey, District Manager Health Promotion, MNCLHD.

Program/Research Project:
Name

CrossFit Teens

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2013
2013
UON
No
Adolescents

Target group

Secondary school students.
All Grade 10 students were eligible to participate unless they had a medical condition preventing assessment or
participation in the program.

No. of participants

51 adolescents intervention, 45 control.

Recruitment methods

A member of the research team explained the program to the students prior to recruitment, and the school principal
and teachers provided written informed consent. Information leaflets, parental and participant consent forms were
sent home with all students in Grade 10 (ages 15–16 years), and those with signed consent forms were permitted to
participate in the study.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The CrossFit Teens fitness program was designed specifically for adolescents and incorporated combinations of core
strength exercises that adolescents could perform safely (e.g. squat jumps, push‐ups, deadlifts), utilised the outdoor
facilities and basic equipment available at the participating school (e.g. school bags, medicine balls, broom sticks,
basketball court) and targeted improvement in health‐related fitness.

Outcomes:
Overarching aim

To improve health‐related fitness and resistance training skill competency in adolescents, within the context of
obesity prevention.

Formal evaluation?

Yes RCT.

Key outcomes

Significant group‐by‐time intervention effects were found for waist circumference, BMI, sit and reach, standing jump
and shuttle run.

Translation of findings into practice

Unknown

More Info:

More information

Eather, N., Morgan, P. J., & Lubans, D. R. (2015). Improving health‐related fitness in adolescents: the CrossFit Teens™
randomised controlled trial. Journal of Sports Sciences, 34(3), 1‐15. doi:10.1080/02640414.2015.1045925

Program/Research Project:
Name

Crunch & Sip

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

CC: 2011, HNE: 2006, MNC: 2008.
Ongoing
NSW Ministry of Health.
Yes
Children

Target group

Primary school children (ages 6‐12 years).
All primary schools in HNELHD were eligible to participate in the RCT other than special purpose schools catering for
students with special needs, juvenile justice or schools serving children who are hospitalized.

No. of participants

93% of schools on the Central Coast and Mid North Coast are participating.
HNELHD RCT: 422 schools intervention, 406 schools control.

Recruitment methods

A database of all primary and central schools was generated from information provided by the NSW Department of
Education and Communities, Catholic Education Office and the Association of Independent Schools websites. All 422
of the eligible intervention schools were invited to participate. Principals were sent a letter inviting them to
participate in the study. Two weeks later they were telephoned by a trained research assistant who confirmed school
eligibility, sought consent and scheduled a time for a telephone interview.

Intervention:
Setting
Type

Intervention

School
Universal prevention

Crunch & Sip encourages schools to provide a set time as part of the school day specifically for children as a class to
eat vegetables and fruit and drink water.
In the RCT, the multi‐strategy intervention to increase vegetable and fruit breaks involved the development and
provision of: program consensus and leadership; staff training; program materials; incentives; follow‐up support; and
implementation feedback. Comparison schools had access to routine information‐based Government support.

Outcomes:
Overarching aim

To increase the consumption of vegetables, fruit and water during class time.

Formal evaluation?

Yes, RCT.

Key outcomes

The prevalence of vegetable and fruit breaks increased significantly in intervention schools. The effect size was similar
between schools regardless of the rurality or socioeconomic status of school location, school size or government or
non‐government school type. The majority of primary schools in the Central Coast, Hunter New England and Mid‐
North Coast LHDs now participate in the program.

Translation of findings into practice

The RCT directly informed the implementation plan for NSW Office of Preventive Health for the roll out of the Healthy
Children's Initiative across NSW.

More Info:

More information

http://www.crunchandsip.com.au/
Nathan, N., Wolfenden, L., Bell, A. C., Wyse, R., Morgan, P. J., Butler, M., . . . Wiggers, J. (2012). Effectiveness of a
multi‐strategy intervention in increasing the implementation of vegetable and fruit breaks by Australian primary
schools: a non‐randomized controlled trial. BMC public health, 12(1), 651‐651. doi:10.1186/1471‐2458‐12‐651

Program/Research Project:
Name

Dads And Daughters Exercising and Empowered (DADEE)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2013
Ongoing
Port Waratah Coal Services, Hunter Children's Research Foundation, HMRI.
Yes
Families

Target group

Fathers (including stepfathers and male guardians) could enrol with one or more daughters if they were aged 18‐65
and passed a pre‐exercise screening questionnaire. Daughters were eligible to participate if they were currently
attending primary school from Kindergarten to Year 6 (4‐12 years). During the trial, fathers were required to live with
their daughters for at least 3 days per week to ensure sufficient time to complete the shared home tasks.

No. of participants

By late 2019, over 500 fathers and 630 daughters in the Newcastle region will have participated.

Recruitment methods

Families were recruited over 11 weeks. The primary recruitment strategy was a university media release that featured
in several local news outlets (television, radio and newspaper).

Intervention:
Setting
Type

Intervention

Community
Universal prevention

Over nine weeks, fathers and daughters attend weekly 90‐minute sessions of the DADEE program together. Each
DADEE session includes a: 1) 15‐minute education session with fathers and daughters together; 2) 30‐minute
education session for fathers and daughters conducted separately; and a 3) 45‐minute practical session where fathers
and daughters participate together.
Mothers and siblings are also invited to attend one DADEE session and participate in the associated 45‐minute
physical activity and sports session together as a family unit.

Outcomes:
Overarching aim
Formal evaluation?

To engage fathers in positive lifestyle role modelling and effective parenting strategies to improve the
physical activity behaviours, physical confidence, sports skills, and social‐emotional wellbeing of their
daughters.
Yes, RCT.

Key outcomes

Significant effects were found postvention and at 9 months for: 1) Physical activity in daughters and fathers; 2)
Fundamental movement skill competence in daughters; 3) Fathers' physical activity parenting practices; and 4) Screen‐
time for daughters and fathers. Program satisfaction and attendance was very high.

Translation of findings into practice

In 2018 the NSW Government awarded $2.4 million to roll‐out the DADEE program across NSW. Sport England also
announced funding in 2018 to adapt and deliver the program in the United Kingdom.

More Info:

More information

Morgan, P. J., Young, M. D., Barnes, A. T., Eather, N., Pollock, E. R., & Lubans, D. R. (2019). Engaging Fathers to
Increase Physical Activity in Girls: The “Dads And Daughters Exercising and Empowered” (DADEE) Randomized
Controlled Trial. Annals of Behavioral Medicine, 53(1), 39‐52. doi:10.1093/abm/kay015

Program/Research Project:

Host organisation

Dietary Restriction and Exercise Improve Airway Inflammation and Clinical Outcomes in Overweight and Obese
Asthma
UON

In collaboration with

HMRI

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2009
2011
NHMRC, HMRI.
No

Name

Adults

Target group

Inclusion: Participants were overweight and obese (BMI 28–40 kg/m2) non‐smoking adults with asthma. Asthma was
defined by doctor’s diagnosis and documented history of airway hyper responsiveness; however, there were no entry
criteria in relation to symptom severity or lung function.
Exclusion: Weight change > 5% in the preceding 3 months; pregnancy or breastfeeding; cardiac arrhythmia or angina;
renal or hepatic failure; use of insulin or oral hypoglycaemic medication; gallstones, pancreatitis, cancer; or an
orthopaedic problem that would impede physical activity.

No. of participants

46 participants.

Recruitment methods

Participants were recruited from the John Hunter Hospital outpatient clinics, local medical centres and the general
community via advertisement.

Intervention:
Setting
Type

Intervention

Home
Targeted prevention/Treatment

10‐week dietary intervention, exercise intervention or combined dietary and exercise intervention.
Dietary intervention: Participants were prescribed an intake of 3700–4900 kilojoules (kJ)/day (885–1170 kcal/ day),
including two meal replacements. Participants were also required to see a dietician weekly.
Exercise intervention: Participants received a 12‐week gymnasium membership and a group personal training session
for one hour each week. Each program was designed by an exercise physiologist, and included both aerobic activities
and resistance training. Participants attended the gymnasium at least three times each week and wore a pedometer
daily for the duration of the intervention. Participants received education about PA and a daily physical activity diary
to complete.

Outcomes:
Overarching aim

To compare the effects of weight loss achieved by dietary restriction, exercise or combined dietary restriction and
exercise on airway inflammation and clinical outcomes in overweight and obese adults with asthma.

Formal evaluation?

Yes, randomised trial.

Key outcomes

Asthma control improved after the dietary and combined interventions, whereas quality of life improved after the
dietary, exercise and combined interventions. A 5–10% weight loss resulted in clinically important improvements to
asthma control in 58%, and quality of life in 83%, of subjects. Gynoid adipose tissue reduction was associated with
reduced neutrophilic airway inflammation in women, whereas a reduction in dietary saturated fat was associated
with reduced neutrophilic airway inflammation in males. The exercise intervention resulted in a significant reduction
to sputum eosinophils.

Translation of findings into practice

Recommendation for 5‐10% weight loss target has been included in clinical guidelines (Australian Asthma Handbook).

More Info:

More information

Scott, H. A., Gibson, P. G., Garg, M. L., Pretto, J. J., Morgan, P. J., Callister, R., & Wood, L. G. (2013). Dietary restriction
and exercise improve airway inflammation and clinical outcomes in overweight and obese asthma: a randomized trial.
Clinical & Experimental Allergy, 43(1), 36‐49. doi:10.1111/cea.12004

Program/Research Project:
Name

Dietician Connect

Host organisation

UON

In collaboration with

SP Health.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
NSW Trade and Investment, SP Health.
No

Target group

Adults

No. of participants

18 participants.

Recruitment methods

Unknown

Intervention:
Setting
Type

Online
Targeted prevention/Treatment

Intervention

The intervention comprised the 6‐week ClickFit program with two dietitian video consultations.

Adults

Outcomes:
Overarching aim

To evaluate the implementation, acceptability and preliminary efficacy of an embedded video call platform and
dietitian consultations to the ClickFit weight loss program.

Formal evaluation?

Yes, pre and post.

Key outcomes

The addition of dietitian video consultations to a web‐based weight loss program was acceptable and demonstrated
preliminary efficacy over a 6‐week period.

Translation of findings into practice

Unknown

More Info:

More information

Rollo, M. E., Hutchesson, M. J., McCoy, P., & Collins, C. E. (2014). Dietitian Connect: A feasibility study to evaluate the
addition of video consultations with a dietitian to a web‐based weight loss program. Obesity Research & Clinical
Practice, 8, 88‐89. doi:10.1016/j.orcp.2014.10.163

Program/Research Project:
Name

Diet‐Induced Weight Loss in Obese Children with Asthma

Host organisation

UON

In collaboration with

HMRI, HNELHD.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2009
2011
HMRI, NHMRC, UON.
No
Children/adolescents

Target group

Inclusion: Obese asthmatic children, aged 8–17 years. Asthma was defined by physician diagnosis.
Exclusion: Unexplained weight change during the past 3 months, inflammatory or endocrine disorders, and
respiratory disorders other than asthma.

No. of participants

13 children intervention, 15 control.

Recruitment methods

Participants were recruited from the John Hunter Children’s Hospital outpatients, local medical centres and the
general community in Newcastle.

Intervention:
Setting
Type

Intervention

Home
Treatment

Participants randomized to the intervention group underwent a 10‐week dietary intervention, which targeted a 500‐
kilocalorie/day energy reduction from individually calculated age‐ and gender‐appropriate energy requirements.
Participants were required to see a dietician throughout the intervention. Sessions involved theoretical and practical
education on selection of foods and appropriate serving sizes to optimize macronutrient and micronutrient intakes
within an energy‐restricted diet; identification and resolution of barriers to dietary change; and goal‐setting.

Outcomes:
Overarching aim

To assess if: (1) Weight loss can be achieved in obese asthmatic children using a dietary intervention; and (2) Changes
in asthma outcomes occur following diet‐induced weight loss.

Formal evaluation?

Yes, RCT.

Key outcomes

Dietary intervention can induce acute weight loss in obese asthmatic children with subsequent improvements in static
lung function and asthma control. Systemic and airway inflammation did not change following weight loss. However,
changes in BMI z‐score were associated with changes in airway and systemic inflammation and this requires further
investigation in a larger RCT.

Translation of findings into practice

Seeking funding for larger trial to consolidate findings and incorporate into clinical guidelines (NHMRC Clinical Trials
application submitted in 2019).

More Info:

More information

Jensen, M. E., Gibson, P. G., Collins, C. E., Hilton, J. M., & Wood, L. G. (2013). Diet‐induced weight loss in obese
children with asthma: a randomized controlled trial. Clinical & Experimental Allergy, 43(7), 775‐784.
doi:10.1111/cea.12115

Program/Research Project:
Name

Effects of Diet and Resistance Exercise Training on COPD

Host organisation

UON

In collaboration with

HMRI, HNELHD.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2011
2015
John Hunter Hospital Charitable Trust Research Grants Scheme.
Unknown
Adults

Target group

Inclusion: Participants were obese (BMI ≥30kg/m2) with COPD. Satisfactory written and verbal English language skills
and a Mini Mental State Examination score >24 were required. Participants were also required to demonstrate
readiness to change. At the time of recruitment, participants must have been in a stable disease state for at least a
month.
Exclusion: Current smokers, and participants with untreated cardiac arrhythmias, unstable angina, congestive heart
failure, renal or hepatic failure, acute pancreatitis or acute oedema and those prescribed insulin or a specialized
dietary plan for another medical condition were excluded. Unexplained change in weight (±5% body weight) in the
previous 3 months and significant orthopaedic problems that would compromise the capacity to exercise were
additional exclusions.

No. of participants

28 participants.

Recruitment methods

Participants were recruited from respiratory clinics at the John Hunter Hospital by the research team.

Intervention:
Setting
Type

Home
Treatment

Intervention

12‐week weight reduction program involving meal replacements, dietary counselling by a dietitian and resistance
exercise training prescribed and supervised by a physiotherapist. Patients were reviewed face‐to‐face by the dietitian
and physiotherapist every 2 weeks for counselling.

Outcomes:
Overarching aim

To determine the effect of weight reduction involving a low‐energy diet utilizing a partial meal replacement plan,
coupled with resistance exercise training in obese COPD patients.

Formal evaluation?

Yes, before‐after clinical trial.

Key outcomes

In obese COPD patients, dietary energy restriction coupled with resistance exercise training results in clinically
significant improvements in body mass index, exercise tolerance and health status, whilst preserving skeletal muscle
mass.

Translation of findings into practice

Require funds to conduct definitive RCT and develop clinical guidelines (unsuccessful NHMRC project grant
applications in 2016, 2017, 2018).

More Info:

More information

McDonald, V. M., Gibson, P. G., Scott, H. A., Baines, P. J., Hensley, M. J., Pretto, J. J., & Wood, L. G. (2016). Should we
treat obesity in COPD? The effects of diet and resistance exercise training. Respirology, 21(5), 875‐882.
doi:10.1111/resp.12746

Program/Research Project:
Name

Encouraging Activity to Stimulate Young (EASY) Minds

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2013
Department of Education and Communities, Premier's Sporting Challenge.
No

Target group

Primary school children aged 10–12 years.

No. of participants

142 students intervention, 98 students control.

Recruitment methods

Twenty schools were randomly selected from a list of government schools located within a 20km radius of UON. The
first 8 schools to provide written informed consent from the school principal participated in the study.

Intervention:
Setting
Type

Intervention

Children

School
Universal prevention

The EASY Minds program involved the integration of PA within mathematics for Years 5 and 6 of primary school.
Movement‐based learning experiences were embedded in Mathematics lessons on three occasions per week over the
six‐week period. Movement was used to both explicitly teach and reinforce mathematic concepts.

Outcomes:
Overarching aim

To increase levels of physical activity amongst primary school children by embedding movement‐based learning
experiences in Mathematics lessons.

Formal evaluation?

Yes, RCT.

Key outcomes

Significant intervention effects were found for PA across the school day. Intervention effects were also found for PA
and moderate‐to‐vigorous PA in mathematics lessons, sedentary time across the school day and during mathematics.
Effects were observed in on‐task behaviour, but not for mathematics performance or attitude.

Translation of findings into practice

Unknown

More Info:

More information

Riley, N., Lubans, D. R., Holmes, K., & Morgan, P. J. (2016). Findings From the EASY Minds Cluster Randomized
Controlled Trial: Evaluation of a Physical Activity Integration Program for Mathematics in Primary Schools. Journal of
physical activity & health, 13(2), 198. doi:10.1123/jpah.2015‐0046

Program/Research Project:
Name

Fit4Fun

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2011
2011
UON, Sports Medicine Australia.
No
Children

Target group

All students in Years 5 and 6 at primary schools in the Hunter region were eligible to participate if they returned a
signed informed consent letter from their parent(s) with child assent, and did not have a medical condition or physical
injury preventing testing or training.

No. of participants

118 children intervention, 108 children control.

Recruitment methods

School Principals were contacted via email and then met with face‐to‐face. Written consent was sought from both the
Principal and the classroom teachers of each school before participants from Years 5 and 6 were recruited. To
participate, students needed to return a signed informed consent letter from their parent(s).

Intervention:
Setting
Type

Intervention

School
Universal prevention

Fit4Fun was an 8‐week program that included: 8 × 60 min health and physical education lessons, a break‐time activity
program (recess and lunch) and a home fitness program. The program sought to use engaging and enjoyable activities
to help children develop a range of skills (such as self‐regulation, goal setting and self‐monitoring) and improve their
self‐efficacy to perform fitness activities.

Outcomes:
Overarching aim

To increase the physical fitness and physical activity levels of primary school children using a school‐based physical
fitness intervention called Fit4Fun.

Formal evaluation?

Yes, RCT.

Key outcomes

After 6‐months, significant treatment effects were found for cardiorespiratory fitness, body composition, flexibility,
muscular fitness and physical activity. There were no group‐by‐time effects for the other muscular fitness measures.

Translation of findings into practice

Unknown

More Info:

More information

Eather, N., Morgan, P. J., & Lubans, D. R. (2013). Improving the fitness and physical activity levels of primary school
children: Results of the Fit‐4‐Fun group randomized controlled trial. Preventive Medicine, 56(1), 12‐19.
doi:10.1016/j.ypmed.2012.10.019

Program/Research Project:
Name

FoodFix

Host organisation

UON

In collaboration with

HMRI

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
Ongoing
Society of Mental Health Research.
No

Target group

Adults
Inclusion: Participants must: 1) Display symptoms of addictive eating as determined by the Yale Food Addiction Scale
(YFAS); 2) Score less than 46 on the Binge Eating Scale (BES); 3) Have a BMI greater than 25kg/m2; 4) Not be
pregnant; and 5) Have access to internet via desktop or mobile device.
Exclusion: 1) No symptoms of addictive eating; 2) Very high BES scores; 3) BMI <25; and 4) No access to internet.
Individuals scoring severe or extremely severe on the DASS‐21 tool for either domain of depression, anxiety or stress,
must provide a GP clearance.

No. of participants

Still recruiting.

Recruitment methods

The study will be advertised through a variety of mediums, including printed flyers and the social media channels of
UON and HMRI, following a joint press release and newspaper article.

Intervention:
Setting
Type

Intervention

Online
Targeted prevention/Treatment

The FoodFix program focuses on improving eating behaviours, reducing episodes/frequency of over‐eating and
decreasing the amount of food consumed during over‐eating episodes. The program is based on models/behaviour
change theories of addiction, motivational interviewing and cognitive behaviour therapy and comprises 3 video
consultations with a dietician. Personality based coping strategies for improving eating behaviours are provided to
participants.

Outcomes:
Overarching aim

To improve the eating behaviours of adults with addictive eating.

Formal evaluation?

Yes, RCT.

Key outcomes

N/A, still recruiting.

Translation of findings into practice

Unknown

More Info:

More information

A/Prof Tracy Burrows, School of Health Sciences, UON.

Program/Research Project:
Name

GoActive2Work

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Ongoing
CCLHD, NSW Bike Week.
Unknown

Target group

Whole of community intervention.

No. of participants

385 participants currently registered for e‐news.

Recruitment methods

At workshops, through email subscriptions and promotion through staff health and staff intranet.

Intervention:
Setting
Type

Community
Universal prevention

Intervention

Community

GoActive2Work seeks to influence a rise in physical activity by encouraging and championing increased use of active
transport (cycling, walking and public transport) for trips to work, particularly short trips, i.e. those within a 2km
walking and 5km cycling range. Events include ‐ Central Coast GoActive2Work Day, National Ride2Work day breakfast,
and NSW Bike Week.

Outcomes:
Overarching aim

To increase the use of active transport for trips to work – particularly those in close proximity.

Formal evaluation?

No

Key outcomes

As a result of project interventions and workshops, 44 new GoActive2Work (GA2W) registrations were added to the
monthly e‐newsletter in the financial year 2017‐8. The GA2W e‐news is now issued monthly to 385 staff and
community subscribers.

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/go‐active2work/

Program/Research Project:
Name

Go4Fun

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

Local Aboriginal Land Councils and Aboriginal Medical Service.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

CC & HNE: 2009, MNC: 2010.
Ongoing
MoH state‐wide initiative.
Yes
Children

Target group

The Go4Fun program is for NSW families with children who: 1) Are aged 7 – 13 years; 2) Are above a healthy weight;
and 3) Have a parent or carer available to attend each session. Some programs are delivered specifically for Aboriginal
families.

No. of participants

Over 650 programs with more than 6260 families across NSW.

Recruitment methods

The most common referral sources include: 1) Promotions undertaken through schools; 2) Media promotions
including press, radio, television and internet advertising; 3) Community promotions and promotions undertaken at
community and leisure centres; and 4) Health professional referrals and promotion within general practice.

Intervention:
Setting
Type

Intervention

Community
Targeted prevention/Treatment

Go4Fun is a ten week healthy lifestyle program for kids aged 7 to 13 years, run by qualified health professionals.
Sessions are 2 hours long and held after school, once a week running parallel with school terms. The program
includes: 1) Nutritional information; 2) Support and advice; 3) Personal improvement; and 4) Fun games.
The Aboriginal Go4Fun program was adapted from the mainstream program to make it more culturally appropriate.
Changes were made to program content and resources with: an increased focus on experiential learning, peer
discussion and reflection; culturally appropriate language; and culturally appropriate presentation and design.
Changes were made to personnel recruitment training and support, including: the introduction of an Aboriginal
Leader position; revised training model and materials; and co‐facilitation of the training by the Aboriginal consultants.

Outcomes:
Overarching aim

To improve the health of the child through the development of healthy lifestyle behaviours, as well as educating and
positively influencing children's attitude to food and exercise.

Formal evaluation?

Yes, RCT.

Key outcomes

Reduction in waist circumference, reduction in BMI, increase in physical activity, reduction in sedentary activity,
increase in fitness and self‐esteem, increase in fruit and vegetable consumption and decrease in sweet drink
consumption have all been demonstrated.

Translation of findings into practice

Go4Fun is a service delivery program offered by LHDs and funded by MoH.

More Info:

More information

https://go4fun.com.au/
http://www.preventivehealth.net.au/go4fun.html

Program/Research Project:
Name

Good for Kids, Good for Life

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2006
2010
Multiple, including Government, NGOs, local businesses.
No
Children

Target group

The focus of the overarching program was on children aged 2‐12 years. Interventions in individual community settings
targeted particular age groups within this range.

No. of participants

261 Children's' services, 435 primary schools, 204 sports clubs, 91 Aboriginal Health Workers, 29 community service
organisations, 112 vending machines, 5 HNE Health operated food outlets, 30% of GPs, 70% of practice nurses.

Recruitment methods

Multiple methods tailored to each setting.

Intervention:
Setting
Type

Multiple
Universal prevention

Intervention

The overarching Good for Kids program focused on: 1) Building the capacity of organisations in community settings to
adopt practices that address the behavioural determinants of child overweight and obesity; and 2) Increasing
community awareness of the behavioural determinants of child overweight and obesity.
The prioritised behavioural determinants were: 1) Child consumption of sweetened drinks and non‐sweetened drinks;
2) Child consumption of energy dense, nutrient poor foods; 3) Child consumption of vegetables and fruit; 4) Child
time spent in organised and non‐organised physical activities; and 5) Child time spent in small screen recreational
activities.
Settings included: 1) Children's services; 2) Primary schools; 3) Sports clubs; 4) Aboriginal health services; 5)
Community service organisations; 6) HNE Health service; and 7) General practice.

Outcomes:
Overarching aim

To reduce the prevalence of child overweight and obesity in the HNE region and to build evidence for policy and
practice related to the prevention of child obesity in NSW.

Formal evaluation?

Yes, quasi‐experimental, pre/post and descriptive study designs.

Key outcomes

The findings of the evaluation suggest: 1) A positive impact of the program on the capacity of community
organisations to promote healthy eating and physical activity; 2) A positive impact on community awareness; 3)
Improvements over time within HNE in a number of behavioural and weight outcomes; and 4) Suggested changes in
behaviours and weight status in particular age groups. In all settings there was an increased engagement in the
promotion of unsweetened drink consumption and the consumption of fruit and vegetables, particularly in primary
schools and children’s services.

Translation of findings into practice

The findings of Good for Kids informed all subsequent child obesity prevention programs delivered by HNE.

More Info:

More information

http://www.goodforkids.nsw.gov.au/

Program/Research Project:
Name

Great Leaders Active StudentS program (GLASS)

Host organisation

HNELHD

In collaboration with

HMRI, UON.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
HNE, HMRI, NHMRC, ARC.
No
Children

Target group

All students in Kindergarten, Grades One, Two and Six from two Catholic primary schools were eligible to participate
in the program.

No. of participants

2 primary schools, 224 students.

Recruitment methods

The principals of two matched Catholic primary schools were invited to participate in the study. Information letters
and parent consent forms were sent home with all students. Only those children who returned signed consent forms
and did not currently have a medical condition or physical injury preventing testing were permitted to participate in
outcome assessment.

Intervention:
Setting
Type

Intervention

School
Universal prevention

Grade 6 students (peer leaders) (n = 20) in the intervention school received training to deliver two 30‐min object
control skill sessions per week to students in Kindergarten, Grades 1 and 2 (5–8 years, n = 83) over one school term
(10 weeks).

Outcomes:
Overarching aim

To increase physical activity and object control skill of students aged 5‐8 years.

Formal evaluation?

Yes, non‐randomised control trial.

Key outcomes

The study demonstrated that primary school students can be trained to deliver a physical activity program with all
peer leaders participating in the program and delivering almost all of the sessions. The treatment‐by‐time interaction
effect for physical activity was not significant. There was a significant treatment‐by‐time effect for children’s overall
object control skill competency and five of six object‐control skills. There was also a significant treatment‐by‐time
interaction effect for teacher‐rated peer leadership.

Translation of findings into practice

The trial has directly translated into changing schools' practice as the program is ongoing in the intervention school.
Results were fed back to Catholic Schools Office.

More Info:

More information

Nathan, N., Sutherland, R., Beauchamp, M. R., Cohen, K., Hulteen, R. M., Babic, M., . . . Lubans, D. R. (2017). Feasibility
and efficacy of the Great Leaders Active StudentS (GLASS) program on children’s physical activity and object control
skill competency: A non‐randomised trial. Journal of Science and Medicine in Sport, 20(12), 1081‐1086.
doi:10.1016/j.jsams.2017.04.016

Program/Research Project:
Name

Harnessing E‐health to enhance Young men’s Mental health, Activity and Nutrition (HEYMAN)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
HMRI, NHMRC.
No
Adult men

Target group

Inclusion: Young males (18‐25 years) from the Hunter region, available for assessment sessions, access to a
computer/tablet/smartphone with email and internet facilities.
Exclusion: Self‐reported meeting national recommendations for fruit and vegetable intakes, self‐reported meeting
physical activity recommendations, currently participating in an alternative healthy lifestyle program, history of major
medical problems, reported psychological distress, diagnosed with an eating disorder, non‐English speaking and those
with a disability that precluded participation.

No. of participants

26 intervention, 24 control.

Recruitment methods

Participants were recruited via flyers distributed around the local university, technical colleges, workplaces, sports
clubs and a barber shop. Information on the study was also advertised via posts on social media (Facebook and
Twitter). In addition, there was a media release with information appearing via the local newspaper, magazines and
radio stations. Young men who took part in previous participatory research and who indicated an interest in being
contacted via e‐mail about future health programs were also invited to participate.

Intervention:
Setting
Type

Intervention

Online
Selective prevention

HEYMAN was a 3‐month intervention, targeted for young men to improve eating habits, activity levels and wellbeing.
Intervention components included eHealth support (website, wearable device, Facebook support group), face‐to‐face
sessions (group and individual), a personalised food and nutrient report, home‐based resistance training equipment
and a portion control tool.

Outcomes:
Overarching aim

To improve eating habits, activity levels and wellbeing of young men.

Formal evaluation?

Yes, RCT.

Key outcomes

No significant intervention effects were observed for the primary outcomes of steps/day, diet quality score or total
wellbeing score. Significant intervention effects were found for daily vegetable servings, energy‐dense, nutrient‐poor
foods, MVPA, weight, BMI, fat mass, waist circumference and cholesterol (all p < 0.05).

Translation of findings into practice

Unknown

More Info:

More information

Prof Clare Collins, School of Health Sciences, UON.

Program/Research Project:
Name

Healthy Dads, Healthy Kids (HDHK)

Host organisation

UON

In collaboration with

University of Wollongong.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2011
Coal and Allied Community Development Fund grant, HMRI, NHMRC, National Heart Foundation.
Yes
Families

Target group

Fathers: Overweight or obese (BMI between 25 and 40 kg/m2), aged 18–65 years, with a child attending primary
school (i.e. typically aged between 5 and 12 years). Fathers must live with their children (no minimum number of
days). Ineligibility criteria included major medical issues (e.g. complications of heart disease), Type 1 diabetes and
recent weight loss of ≥4.5 kg.
Children: All eligible to participate regardless of weight status.

No. of participants

Over 500 fathers and 1000 children in total.

Recruitment methods

Recruitment strategies included school newsletters, school presentations, interactions with parents waiting to pick
their children up from school, local media, and flyers distributed through local communities.

Intervention:
Setting
Type

Intervention

After‐school
Treatment/Targeted prevention/Selective prevention

The HDHK intervention involved fathers attending seven consecutive weekly group sessions (90 min each); four
sessions were for fathers only, and three practical sessions involved both fathers and their children. HDHK taught
fathers about the importance of spending quality time with their children and used healthy eating and physical
activity as the engagement medium. The fathers' physical activity sessions emphasized modelling, co‐physical activity
that engaged both father and child(ren), reinforcing and providing opportunities for physical activity and overcoming
barriers. The four major focus areas of the father/child(ren) practical sessions were: 1) Fundamental movement skills;
2) Rough and tumble play; 3) Health‐related fitness; and 4) Fun and active household and backyard games.

Outcomes:
Overarching aim

To assist fathers to achieve their personal weight loss goals and influence the lifestyle behaviours of their children.

Formal evaluation?

Yes, RCT.

Key outcomes

On evaluation, there were significant between‐group differences for fathers' weight, with HDHK fathers losing more
weight than control fathers. Significant treatment effects were also found for fathers' waist, BMI, resting heart rate,
energy intake and physical activity, and for children's physical activity and adiposity.

Translation of findings into practice

Following on from the success of the pilot, the program is now being adapted for implementation in Birmingham
(UK), Texas (USA) and Scotland (UK).

More Info:

More information

https://www.healthydadsandkids.com/

Program/Research Project:
Name

Healthy Eating and Physical Activity Practices of Family Day Care

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
Unknown
Unknown
Unknown

Target group

Children who attend family day care.

No. of participants

Yet to recruit.

Recruitment methods

Yet to recruit.

Intervention:
Setting
Type

Childcare
Universal prevention

Intervention

Unknown

Children

Outcomes:
Overarching aim

To improve the healthy eating and physical activity levels of children attending family day care.

Formal evaluation?

Unknown

Key outcomes

N/A

Translation of findings into practice

Unknown

More Info:

More information

Dr Serene Yoong, Population Health, HNE.

Program/Research Project:
Name

Healthy Food & Drink in NSW Health Facilities for Staff & Visitors Framework

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
Ongoing
MoH state‐wide initiative.
Unknown

Target group

Food outlets where foods and drinks are available to staff and visitors in NSW Health facilities.

No. of participants

Unknown

Recruitment methods

All food outlets in NSW Health facilities must participate.

Intervention:
Setting
Type

Health care facilities
Universal prevention

Intervention

Community

There are 13 practices listed in the Healthy Food and Drink in NSW Health Facilities for Staff & Visitors Framework: 1)
Pre‐packaged drinks for sale are free from added sugar; 2) Chilled food display section is stocked with at least 75%
Everyday foods and drinks; 3) Hot food display section is stocked with at least 75% Everyday products; 4) Vending
machines are stocked with at least 75% Everyday foods and drinks; 5) Muesli bars have a Health Star Rating of 3.5
stars or above; 6) Pre‐packaged flavoured milks have a Health Star Rating of 3.5 stars or above; 7) Sweet muffins meet
the portion size limit of 80g; 8) Confectionery meets the portion size limit of 50g; 9) Packaged salty snacks meet the
portion size limit of 50g; 10) Foods and drinks placed at tills are Everyday foods and drinks only; 11) Foods and drinks
placed at eye level on shelves are Everyday foods and drinks only; 12) Food and drink advertising materials are
supportive of Everyday foods and drinks; and 13) Package deals are for Everyday foods and drinks only.

Outcomes:
Overarching aim

To increase the availability of healthy food and drink options to make the healthy choice an easy choice for staff and
visitors.

Formal evaluation?

No

Key outcomes

CC and HNE LHDs implemented Practice 1 with removal of sugary drinks in December 2017, and HNE are currently in
the audit period for practices 2‐13.

Translation of findings into practice

N/A

More Info:

More information

https://www.health.nsw.gov.au/heal/Pages/healthy‐food‐framework.aspx

Program/Research Project:
Name

Healthy Habits

Host organisation

HNELHD

In collaboration with

UON, Deacon University, Monash University, HMRI.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2010
Cancer Institute NSW, HMRI, HNELHD.
No
Children

Target group

Parents of children aged 3–5 years old. All non‐government preschools were eligible to participate if they did not
provide meals to children, did not exclusively cater for children with special needs, or had not been involved in
healthy eating studies within the preceding 6 months.

No. of participants

394 parents.

Recruitment methods

Parents were recruited through preschools within four Local Government Areas of the Hunter region. At preschools
where the manager consented to participate, a research assistant, blind to preschool allocation, distributed study
information and consent forms to parents as they dropped off or picked up their child.

Intervention:
Setting
Type

Intervention

Home
Universal prevention

Parents allocated to the intervention received printed resources plus four 30‐min telephone calls targeting aspects of
the home food environment associated with children’s fruit and vegetable consumption. Parents allocated to the
control group received generic printed nutrition information.

Outcomes:
Overarching aim

To increase the fruit and vegetable consumption of 3–5 year old children through a telephone‐based intervention for
parents.

Formal evaluation?

Yes, RCT.

Key outcomes

Analysis of all available data showed that children’s fruit and vegetable scores were significantly higher in the
intervention group than in the control group at 2 months. Further investigation to determine whether the
intervention effect is maintained in the longer term is recommended.

Translation of findings into practice

Evaluation findings will inform a new program called, 'Time to Healthy Habit.'

More Info:

More information

Wyse, R., Wolfenden, L., Campbell, E., Campbell, K., Wiggers, J., Brennan, L., . . . Heard, T. (2012). A cluster
randomized controlled trial of a telephone‐based parent intervention to increase pre‐schoolers' fruit and vegetable
consumption. The American Journal of Clinical Nutrition, 96(1), 102.

Program/Research Project:
Name

Healthy Lifestyles Program

Host organisation

UNE

In collaboration with

Walhallow Aboriginal Corporation, Cancer Institute NSW, Tamworth Aboriginal Medical Service, HealthWISE,
Tamworth Family Support Services, UNE.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
Ongoing
Cancer Institute NSW.
No
Families

Target group

Families living in Coledale who attend the Coledale Health and Education Clinic in West Tamworth. Around 70% of the
clients who attend the clinic are Aboriginal.

No. of participants

34 participants.

Recruitment methods

Clients attending the Coledale Health and Education Clinic in West Tamworth were invited to participate.

Intervention:
Setting
Type

Community Health
Selective prevention

Intervention

Participants recruited into the program receive educational information at a 2‐3 hour workshop, and receive a weekly
supply of fresh fruit and vegetables at a reduced rate (or free depending on assessed need) over a 6‐month period. In
addition to the nutrition component, adults are invited to attend a 6‐month program that provides access to free
weekly health education, a supervised physical activity program and an informal yarning session to promote
community engagement and social connectedness.

Outcomes:
Overarching aim

To encourage healthy eating and active living among families.

Formal evaluation?

Yes, pre and post.

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

https://www.une.edu.au/about‐une/faculty‐of‐medicine‐and‐health/school‐of‐health/coledale‐health‐and‐education‐
clinic/evaluation‐of‐healthy‐lifestyles‐program‐at‐coledale‐community‐centre/evaluation‐of‐healthy‐lifestyles‐
program‐at‐coledale‐community‐centre

Program/Research Project:
Name

Healthy Weight Visual Fitness Planner (VFP)

Host organisation

HNECC PHN

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
Ongoing
Primary Health Network.
Unknown

Target group

Primary care clinicians and their patients who are above a healthy weight.

No. of participants

26 general practices across New England, Central Coast and the Hunter.

Recruitment methods

Participants are recruited by their primary care clinician during routine consultation.

Intervention:
Setting
Type

Primary care
Targeted prevention/Treatment

Intervention

Adults

A 12‐week program that assists primary care clinicians in supporting patients to achieve a healthy weight through
lifestyle changes.
High intensity practices will deliver weekly weight management and lifestyle modification education sessions over a
12‐week period for up to 48 participating patients. Patients attending the weekly visits will have weight and girth
measurements taken and their weekly step count recorded.
Low intensity practices will not provide education sessions but will have up to 48 patients complete questionnaires
and have their weight and girth measurements taken at baseline, 12 weeks and at 6‐ and 12‐month intervals
following their initial consultation.

Outcomes:
Overarching aim

To support primary care clinicians to assist their patients to lose weight.

Formal evaluation?

Yes, RCT.

Key outcomes

High intensity groups report a positive impact on patient engagement and significant changes to lifestyle choices. Low
intensity groups are finding it difficult to retain participants, as patients report receiving no benefit from the
program.

Translation of findings into practice

The project team is using feedback to inform small working changes to the VFP prior to the potential roll‐out of
additional licences within the PHN.

More Info:

More information

https://www.hneccphn.com.au/programs‐resources/healthy‐weight‐initiative/

Program/Research Project:
Name

Healthy Youngsters, Healthy Dads

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2020
HMRI, Greater Charitable Foundation.
No
Families

Target group

Fathers and their pre‐school aged children (3‐5 years).
Inclusion: Men can participate if they: 1) Are a father, step‐father or male guardian of a child aged 3‐5 years; 2) Live
with their child at least 50% of the week; 3) Are able to attend both assessments; 4) Are able to attend all program
sessions; 5) Are able to pass a health‐screening questionnaire for physical activity; and 6) Are under 65 years.
Children can participate if they are 3‐5 years old, but not yet attending school.
Exclusion: Children cannot participate if they are: 1) Younger than 3 years at baseline assessments; 2) Older than 5
years at baseline assessments; or 3) Attending primary school in 2019.

No. of participants

Pilot 25 participants, upscaled program not yet recruiting.

Recruitment methods

Unknown

Intervention:
Setting
Type

Community
Universal prevention

Intervention

The program involves 8 weekly 75‐minute sessions, broken up into two sections, including:
1) A 20‐minute educational session on the weekly theme (e.g. rough and tumble play, fruit, vegetables, sport skills,
screen time etc.); and 2) A fun and active 55‐minute practical session, focusing on sports skills (e.g. throwing,
catching, kicking), rough & tumble play and fun fitness activities.
Fathers also attend 2 x 2‐hour ‘dads‐only’ information workshops about evidence‐based parenting skills to optimise
their child’s physical activity, dietary behaviours and social‐emotional wellbeing.

Outcomes:
Overarching aim

To improve the healthy lifestyle behaviours of fathers and their pre‐school aged children.

Formal evaluation?

Yes, RCT.

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

https://www.healthyyoungsters.com/

Program/Research Project:
Name

High Intensity Interval Training (School)

Host organisation

UON

In collaboration with

University of Wollongong, Edith Cowan University, University of Queensland.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2014
2014
ARC, NHMRC, HMRI.
No
Adolescents

Target group

Adolescents in Years 9‐10 attending one secondary school in Newcastle.
To be included in this study the school needed to meet the following criteria: 1) Co‐educational; 2) Provide at least 2
physical education (PE) lessons per week; and 3) Not currently participating in a physical activity program in addition
to regular PE.

No. of participants

65 students.

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

The 8‐week intervention consisted of three high intensity interval training sessions per week (8–10 min/session),
delivered during physical education (PE) lessons or at lunchtime. Participants were randomized into one of three
conditions: aerobic exercise program (AEP) (n=21), resistance and aerobic exercise program (RAP) (n=22) and control
(n=22).

Outcomes:
Overarching aim

To increase physical activity and fitness levels of adolescents through embedding high intensity interval training into
the school day.

Formal evaluation?

Yes, 3‐armed RCT.

Key outcomes

Participants in the AEP and RAP groups had moderate intervention effects for waist circumference (p = 0.024), BMI‐z
(p = 0.037) and BMI (not significant) in comparison to the control group. A small intervention effect was also evident
for cardiorespiratory fitness in the RAP group.

Translation of findings into practice

Unknown

More Info:

More information

Costigan, S. A., Eather, N., Plotnikoff, R. C., Taaffe, D. R., Pollock, E., Kennedy, S. G., & Lubans, D. R. (2015). Preliminary
efficacy and feasibility of embedding high intensity interval training into the school day: A pilot randomized controlled
trial. Preventive Medicine Reports, 2(C), 973‐979. doi:10.1016/j.pmedr.2015.11.001

Program/Research Project:
Name

How RU Travelling (HRUT)

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
Unknown
Unknown

Target group

Primary school students in Years 5 and 6.

No. of participants

Over 4,500 students.

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

How R U travelling? is a one week Stage 3 activity to promote aspects of daily life that can help maintain a healthy
active lifestyle, including active travel to school, Crunch&Sip break, eating vegetables, being active and replacing
screen time. Each student receives a HRUT student card to record their information. Parents/carers are encouraged to
sign off the student card at the end of the week. A number of bounce balls are provided as student incentives. The
back of the HRUT student card includes useful tips and information to promote a healthy lifestyle.

Outcomes:
Overarching aim

To promote aspects of daily life that can help maintain a healthy active lifestyle, including active travel to school,
Crunch&Sip break, eating vegetables, being active and replacing screen time.

Formal evaluation?

Unknown

Key outcomes

Half of the Central Coast primary schools have participated, representing over 4,500 students.

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/how‐ru‐travelling/

Program/Research Project:

Host organisation

Improving Availability, Promotion and Purchase of Fruit and Vegetable and Non‐Sugar Sweetened Drink Products at
Community Sporting Clubs
HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2009
2012
ARC Linkage Grant Scheme, UON, HMRI, Australian Drug Foundation.
No

Name

Community

Target group

All community level, amateur clubs from four football codes (Australian Rules football, Rugby League, Rugby Union
and soccer/football) in the study area were eligible to participate if the club had over 40 members and sold food and
alcohol.
Club members were eligible to participate in the study if they were at least 18 years of age, spoke English and were
current members of the club.

No. of participants

85 sporting clubs, 1143 club members.

Recruitment methods

A representative was nominated by each identified club to participate in eligibility screening and data collection on
behalf of the club. Club representatives from all 328 identified clubs within the study area were interviewed by
telephone and, if eligible, invited to participate.
A quasi‐random selection process was used to recruit club members for both the baseline and post‐intervention cross‐
sectional surveys, with study information sheets and consent forms distributed by club management to up to 30
members of the club with the most recent birthdays.

Intervention:
Setting
Type

Intervention

Community
Universal prevention

Clubs were supported by research staff to implement evidence‐based strategies regarding: 1) The availability of
healthy food and beverage options; and 2) The promotion of healthier food and beverage options. Research staff
provided support by providing: 1) Human resources; 2) Recognition and reward; 3) Resources; 4) Workforce
development; and 5) Audit and feedback.

Outcomes:
Overarching aim

To improve the availability and promotion of fruit and vegetables and non‐sugar sweetened drinks in sporting club
canteens.

Formal evaluation?

Yes, RCT.

Key outcomes

The findings demonstrate that the intervention can improve the nutrition environment of sporting clubs and the
purchasing behaviour of members.

Translation of findings into practice

Unknown

More Info:

More information

Wolfenden, L., Kingsland, M., Rowland, B. C., Dodds, P., Gillham, K., Yoong, S. L., . . . Wiggers, J. (2015). Improving
availability, promotion and purchase of fruit and vegetable and non sugar‐sweetened drink products at community
sporting clubs: a randomised trial.(Report). The International Journal of Behavioral Nutrition and Physical Activity,
12(1). doi:10.1186/s12966‐015‐0193‐5

Program/Research Project:
Name

Increasing Child Physical Activity Levels at Childcare: Indoor/Outdoor Free Play Intervention

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
Multiple sources including NHMRC, Cancer Council of NSW, HMRI, Heart Foundation.
No
Children

Target group

Centre‐based childcare services (defined as long day care services or preschools) with at least 25 children aged
between three and six years, located within the Hunter region and provide scheduled periods of outdoor play for
children. Childcare services catering solely for special needs populations, or those participating in other physical
activity interventions were excluded from participating in the trial.
Children were eligible to participate if they attended childcare between 9.00 a.m. and 3.00 p.m. on one or more days
per week. Children with an intellectual or physical impairment that may have impacted on their physical activity
capacity or prevented them from complying with data collection protocols were excluded.

No. of participants

6 childcare services, 231 children.

Recruitment methods

Service managers from a convenience sample of 73 childcare services across the study region were sent study
information prior to telephone contact to assess eligibility and to invite study participation among eligible services.
Recruitment continued until six eligible services consented to participate.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

Childcare‐based intervention to increase child physical activity by allowing children unrestricted access to outdoor
areas for free‐play when structured activity is not taking place.

Outcomes:
Overarching aim

To increase child physical activity levels at childcare.

Formal evaluation?

Yes, RCT.

Key outcomes

There were no significant differences between intervention and control groups.

Translation of findings into practice

Unknown

More Info:

More information

Wolfenden, L., Jones, J., Parmenter, B., Razak, L. A., Wiggers, J., Morgan, P. J., . . . Yoong, S. L. (2019). Efficacy of a free‐
play intervention to increase physical activity during childcare: a randomized controlled trial. Health Education
Research, 34(1), 84‐97. doi:10.1093/her/cyy041

Program/Research Project:
Name

Increasing Child Physical Activity Levels at Childcare: Multi‐Component Intervention

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2010
NSW Ministry of Health ASSIST program, HMRI.
No
Children

Target group

To be eligible to participate in the trial, services were required to have at least 25 enrolled children aged between
three and five years. Services catering solely for special needs populations were excluded.
To be eligible, children must have been enrolled to attend the service on the day of the week nominated for baseline
data collection. Children at the service with a significant physical or intellectual disability were excluded where this
disability prohibited or had the potential to preclude participation in the intervention or impair accuracy of physical
activity measures.

No. of participants

20 centres with 459 children.

Recruitment methods

Intervention:
Setting
Type

Intervention

A total of 70 childcare services in the study region served as the sampling frame. This list was provided by the NSW
Department of Community Services.
Parents of all eligible children aged three to five years at each of the 20 services were asked to provide consent for
child participation in the study.

Childcare
Universal prevention

The intervention included: fundamental movement skill sessions; structured activities; staff role modelling; limiting
small screen recreation and sedentary time; and an activity promoting physical environment.

Outcomes:
Overarching aim

To increase child physical activity levels at childcare.

Formal evaluation?

Yes, RCT.

Key outcomes

The intervention showed no significant effect on child step counts per minute despite increasing time that staff
delivered structured activity which is likely to be attributable to difficulties experienced by service staff in delivering a
number of intervention components.

Translation of findings into practice

Unknown

More Info:

More information

Finch, M., Wolfenden, L., Morgan, P. J., Freund, M., Jones, J., & Wiggers, J. (2014). A cluster randomized trial of a
multi‐level intervention, delivered by service staff, to increase physical activity of children attending centre‐based
childcare. Preventive Medicine, 58(1), 9‐16. doi:10.1016/j.ypmed.2013.10.004

Program/Research Project:
Name

Increasing Child Physical Activity Levels at Childcare: Outdoor Free Play Intervention

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
Multiple sources including NHMRC, Cancer Council of NSW, HMRI, Heart Foundation.
No
Children

Target group

To be eligible to participate in the trial, services were required to have: a daily enrolment of at least 25 children aged
3 to 6 years, and an existing schedule of outdoor free‐play time for children consisting of a single period of at least 45
min during the core hours of service from 9 am to 3 pm. Services that reported already having more than one outdoor
free play period were ineligible to participate in the trial. Services catering solely for occasional care or children with
special needs were excluded from the trial as were services currently participating in other intervention trials.
To be eligible to participate in the data collection component of the study, children were required to be aged 3 to 6
years and, to have attended participating services between 9 am to 3 pm on one or more days during the week of
data collection.

No. of participants

439 children at 10 services.

Recruitment methods

A member of the research team made telephone contact with childcare services to assess eligibility, and invited
eligible services to participate in the study. Study information forms and consent forms were sent to the services to
distribute to parents of eligible children enrolled at consenting childcare services. During the week prior to the agreed
week of baseline data collection, a research assistant was also deployed during periods of drop‐off or pick‐up of
children to distribute information and consent forms to parents at each service.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The intervention scheduled multiple opportunities for outdoor free‐play in a way that is consistent with a child’s
natural physical activity patterns, e.g. an intervention service, which usually scheduled one 60 min continuous free‐
play period, was rescheduled to two shorter periods in the morning of 15 min each, and one period in the afternoon
of 30 min.

Outcomes:
Overarching aim

To increase child physical activity levels at childcare.

Formal evaluation?

Yes, RCT.

Key outcomes

Scheduling multiple periods of outdoor free‐play significantly increased the time children spent in moderate to
vigorous physical activity while in attendance at childcare.

Translation of findings into practice

Unknown

More Info:

More information

Razak, L. A., Yoong, S. L., Wiggers, J., Morgan, P. J., Jones, J., Finch, M., . . . Wolfenden, L. (2018). Impact of scheduling
multiple outdoor free‐play periods in childcare on child moderate‐to‐vigorous physical activity: a cluster randomised
trial. The international journal of behavioural nutrition and physical activity, 15(1), 34‐34. doi:10.1186/s12966‐018‐
0665‐5

Program/Research Project:

Host organisation

Increasing the Implementation of Mandatory Physical Activity Policy in NSW Primary Schools Across Three NSW
Jurisdictions
HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
2021
MRFF Grant.
No

Target group

100 primary schools across Hunter New England, Mid‐North Coast and Central Coast LHDs.

No. of participants

100 primary schools.

Recruitment methods

Schools were sent an information letter/flyer inviting them to participate in the study and then followed up a few
weeks later by phone call. Active consent was sought.

Name

Intervention:
Setting
Type

Intervention

Children

School
Universal prevention

To support primary school teachers to meet policy requirements, this project will provide teachers with access to a
support officer (a PE teacher and health promotion practitioner) who will also gain executive support and assist with
identifying and preparing school champions. Schools will receive an “intervention manual” which will include policy
and timetable templates, exemplar physical activity timetables and physical education curriculum schedules.

Outcomes:
Overarching aim

To increase the number of schools who adopt and implement the Sport and Physical Activity Policy, thereby
increasing the amount of exercise performed by primary school students.

Formal evaluation?

Yes, RCT.

Key outcomes

N/A

Translation of findings into practice

Findings will be presented to MoH, DoE and relevant LHDs.

More Info:

More information

https://nswregionalhealthpartners.org.au/our‐work/physical‐activity/

Program/Research Project:
Name

Internet‐based Professional Learning to help teachers support Activity in Youth (iPLAY)

Host organisation

UON

In collaboration with

Australian Catholic University, Curtin University, Western Sydney University, University of Sydney, University of
Wollongong, ACHPER, NSW Department of Education.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2019
NHMRC, NSW Department of Education.
No
Children

Target group

Principals, teachers and students at all government funded NSW primary schools (1,600) were invited to participate.
To be included in the study, at least 50% of Years 3 and 4 teachers had to be willing to participate in the program, at
least one staff member had to be willing to be an iPLAY leader, and the principal must have provided consent for the
program to run in the school.
All students who were enrolled in Years 3 or 4 at baseline and who were able to participate in physical activity were
eligible for the study. In ‘Schools for Specific Purposes’ (i.e. for students who require intensive levels of support),
teachers were eligible to participate, but students did not complete outcome assessments.

No. of participants

1219 students, teachers and principals.

Recruitment methods

Schools were recruited via presentations at conferences and meetings, advertisements sent out by the NSW
Department of Education and the Australian Council for Health, Physical Education and Recreation and via Facebook
and Twitter feeds. From the schools that expressed interest, a computer generated algorithm randomly selected 90
from Cohort 1 and 90 from Cohort 2. Principals and teachers had to provide written informed consent to participate
in the scale‐up implementation study.

Intervention:
Setting
Type

Intervention

School
Universal prevention

iPLAY is a professional development intervention for teachers to support them to improve children's physical activity,
fundamental movement skills and cardiorespiratory fitness. The intervention includes six components: 1) Quality
physical education and school sport; 2) Classroom movement breaks; 3) Physically active homework; 4) Active
playgrounds; 5) Community physical activity links; and 6) Parent and caregiver engagement. Teachers are trained in
the components using face‐to‐face workshops, online learning, and individualised observation and feedback.

Outcomes:
Overarching aim

To improve children’s physical activity, fundamental movement skills and cardiorespiratory fitness.

Formal evaluation?

Yes, RCT.

Key outcomes

Unknown

Translation of findings into practice

The project will provide the evidence and a framework for government to guide physical activity promotion
throughout NSW primary schools and a potential model for adoption in other states and countries.

More Info:

More information

https://iplay.org.au/

Program/Research Project:
Name

Kilometre Club (KM Club)

Host organisation

MNCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
2019
Office of Preventive Health.
No

Target group

Primary school children.

No. of participants

4 primary schools.

Recruitment methods

Schools were sent an invitation letter to participate in the program. One week later, principals were contacted by a
member of the research team and offered a face‐to‐face or telephone meeting to outline the requirements of the
study and confirm participation. Following recruitment of the school, each principal was contacted and requested to
identify suitable families for interview.

Intervention:
Setting
Type

Intervention

Children

School
Universal prevention

The Kilometre Club (KM Club), also known as Run Club or Walking Club, is a school‐based physical activity intervention
that has been initiated in four primary schools on the Mid North Coast (Kendall, Hastings and North Haven Public
Schools and Mt St John’s Catholic School). The KM Club encourages physical activity by providing students with the
opportunity to walk or run outside at their own pace. The delivery of these initiatives is varied across each
participating school, with some running the program before school and others during school.

Outcomes:
Overarching aim

To increase the physical activity levels of primary school children.

Formal evaluation?

Yes, mixed methods.

Key outcomes

Still collecting data.

Translation of findings into practice

If there are substantial benefits and minor barriers to the program, KM Club has the potential to be translated and
upscaled across NSW schools.

More Info:

More information

Teisha Schirmer, Health Promotion Officer, MNC.

Program/Research Project:
Name

Knockout Health Challenge

Host organisation

HNE, MNC LHDs.

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Ongoing
MoH state‐wide initiative.
Yes
Community

Target group

Aboriginal and Torres Strait Islander people aged 16 years or over across NSW.
A qualified team is defined as a team that has a minimum of 20 complete Individual registration forms; all qualifying
participants must be Aboriginal or Torres Strait Islander.

No. of participants

1300 participants in 2018, 29 teams for the first Challenge, 25 for the second.

Recruitment methods

Participants can sign up via the program's website.

Intervention:
Setting
Type

Community
Targeted prevention/Treatment

Intervention

The Challenge is a 10‐week program with communities taking the lead on physical activity and nutrition activities that
will work for them, to make and lead a healthier lifestyle. These activities may include weekly boot‐camp style
workouts, cooking classes, walking groups and educational and information sessions. It is up to the team committee
and auspicing organisation to decide what works best for each community. All qualifying teams have the opportunity
to win prize money for their local communities (1st $20 000, 2nd $7500, 3rd $5000).

Outcomes:
Overarching aim

The Challenge aims to motivate Aboriginal people to manage their lifestyle‐related risk factors for chronic disease and
reduce prevalence of overweight and obesity through a weight loss competition and physical activity challenges.

Formal evaluation?

Unknown

Key outcomes

In the second 2018 Challenge, participants achieved an average weight loss of 1.8% per person.

Translation of findings into practice

Unknown

More Info:

More information

https://www.nswknockouthealthchallenge.com.au

Program/Research Project:
Name

Let's Talk Tucker (Healthy, Black and Deadly)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
Ongoing
HNELHD
Yes

Target group

Aboriginal and Torres Strait Islander communities.

No. of participants

Unknown

Recruitment methods

Unknown

Intervention:
Setting
Type

Community
Selective prevention

Intervention

Community

The program supports Aboriginal and Torres Strait Islander health education officers to deliver preventative nutrition
information to communities as part of their existing work.

Outcomes:
Overarching aim

To improve the nutrition of Aboriginal and Torres Strait Islander people to prevent overweight and obesity.

Formal evaluation?

Unknown

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

https://healthinfonet.ecu.edu.au/key‐resources/programs‐and‐
projects/2864/?title=Healthy%2C%20Black%20and%20Deadly

Program/Research Project:
Name

Live Life Get Active Exercise Camps

Host organisation

HNECC PHN

In collaboration with

Live Life Get Active

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
Ongoing
HNECC PHN Pitch Night Grant.
No

Target group

Anyone over 18 years can participate, though the program is targeted at people who are above a healthy weight.

No. of participants

Currently 400 people in Charlestown, 1000 in Yumina, 250 in Newcastle.

Recruitment methods

Social media campaigns, referrals.

Intervention:
Setting
Type

Community
Targeted prevention/Treatment

Intervention

Adults

Live Life Get Active is a national not‐for‐profit organisation that offers free outdoor activity camps (e.g. yoga, boxing
and cross‐training) and nutritional programs to help address obesity, diabetes and mental health. The organisation
was recently successful in obtaining an HNECC PHN grant of $39,400 to open up two new camps in Cessnock and
Tamworth.

Outcomes:
Overarching aim

To prevent and treat overweight and obesity in Australian adults.

Formal evaluation?

No

Key outcomes

Members report positive changes including weight loss, improved health and wellbeing.

Translation of findings into practice

The organisation has indicated an interest in collaborating with a university to undertake a research project.

More Info:

More information

https://livelifegetactive.com/

Program/Research Project:
Name

Live Life Well @ School

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

State‐wide Government initiative.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2008 in Government schools; 2013 expanded to Catholic and Independent schools.
Ongoing
MoH state‐wide initiative.
Yes

Target group

All NSW primary schools are eligible and encouraged to participate.

No. of participants

In 2015, 77% of all NSW primary schools participated. 100% of the primary schools on the Central Coast and 94% of
the primary schools on the Mid North Coast are involved in the program.

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

The Live Life Well @ School program comprises of a number of key components including: 1) Professional learning for
teachers through workshops; 2) In‐service training modules to train staff within schools; 3) Funding to support
teacher attendance at workshops; 4) Resources for schools; 5) Grants to schools to support implementation of their
Action Plan; 6) Conferences; and 7) Advice and support for schools to assist in the implementation of Action Plans.
The program is based on key health promotion messages about nutrition, physical activity and screen time.
Local Health Districts’ health promotion officers provide additional support for program implementation via school
visits, phone calls and email follow ups.

Outcomes:
Overarching aim

To positively influence the healthy eating and physical activity behaviours of primary school aged children.

Formal evaluation?

Limited, descriptive only.

Key outcomes

There has been a steady significant growth of NSW schools adopting the Live Life Well @ School program, from 32%
in 2012 to 77% in 2015 across all types of schools (Government, Catholic and Independent schools). These schools
have achieved 70% or more of the Live Life Well @ School program practices related to promoting and encouraging
healthy eating, improving physical activity and improving the quality of service delivery.

Translation of findings into practice

Unknown

More Info:

More information

https://www.healthykids.nsw.gov.au/teachers‐childcare/live‐life‐well‐@‐school.aspx

Program/Research Project:
Name

MADE4Life Program

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2011
2011
UON
No
Families

Target group

Mothers and their primary school‐aged daughters aged 5‐12 years.
Inclusion: Eligibility criteria for mothers included passing a pre‐exercise risk assessment screen, and obtaining a
doctor’s clearance if > 40 years.
Exclusion: Mothers were ineligible if they reported previous heart disease or diabetes, orthopedic or joint problems
which would inhibit PA or if they were pregnant.

No. of participants

48 girls and 40 mothers.

Recruitment methods

Participants were recruited through media releases, school newsletter advertisements, school presentations to
students and parents, local newspapers, and local television news.

Intervention:
Setting
Type

Intervention

After‐school
Universal prevention

The MADE4Life program involved mothers and daughters attending weekly after‐school 90 minute sessions over 8‐
weeks. Mothers and daughters attended separate education sessions for the first 25 minutes, with both participating
in the final 60‐minute PA sessions. The major focus of the mother‐daughter PA sessions were fun, active games and
health‐related fitness. Activities included Zumba, aerobics, Pilates, yoga, rough and tumble play, and fundamental
movement skills.

Outcomes:
Overarching aim

To increase PA in girls and their mothers, and to promote PA role modelling and PA parenting practices in mothers.

Formal evaluation?

Yes, RCT.

Key outcomes

There was no significant group‐by‐time effect for daughters’ % moderate‐to‐vigorous physical activity (MVPA) or
other secondary outcomes for girls. Significant intervention effects were found for mothers’ %MVPA and role
modelling.

Translation of findings into practice

Unknown

More Info:

More information

Barnes, A. T., Plotnikoff, R. C., Collins, C. E., & Morgan, P. J. (2015). Feasibility and Preliminary Efficacy of the
MADE4Life Program: A Pilot Randomized Controlled Trial. Journal of physical activity & health, 12(10), 1378.
doi:10.1123/jpah.2014‐0331

Program/Research Project:
Name

MASTER Coaching Program

Host organisation

UON

In collaboration with

Flinders University.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
2019
Hunter Children's Research Foundation Grants.
No
Children

Target group

All registered coaches of children (aged 9‐12 years) and their players from participating clubs are eligible to
participate if they have provided signed informed consent.

No. of participants

Yet to recruit, aims for 20 coaches with 200 players.

Recruitment methods

Unknown

Intervention:
Setting
Type

Community
Universal prevention

Intervention

The multi‐component 8‐week intervention will provide coaches with:
1) 1‐day (6 hour) face‐to‐face theory and practical coaching workshop; 2) 14 weeks of online coach mentoring from
the research team; 3) 2‐hour face‐to‐face coach assessment session and discussion with the research team and
participating coaches; 4) 2 x peer‐assessed coaching sessions and discussions (during normal training sessions); and 5)
All coaching resources needed to plan, implement and evaluate coaching sessions using the MASTER framework.

Outcomes:

Formal evaluation?

Through improvements in coaching practices, the program aims to maximise player engagement, learning,
development and enjoyment – leading to an increase in the physical activity levels of children and a reduction in the
number of children dropping out of sport.
Yes, RCT.

Key outcomes

Yet to recruit.

Translation of findings into practice

Unknown

Overarching aim

More Info:

More information

Dr Narelle Eather, Senior Lecturer, School of Education, UON

Program/Research Project:
Name

Move Like a Mariner

Host organisation

CCLHD

In collaboration with

Central Coast Mariners Football Club.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
Ongoing
CCLHD (Munch and Move) and Central Coast Mariners.
Unknown

Target group

Children birth to 5 years, early childhood educators.

No. of participants

34 programs delivered in 2018 (approximately 2000 children).

Recruitment methods

Email

Intervention:
Setting
Type

Intervention

Children

Childcare
Universal prevention
The six‐week ‘Move Like a Mariner’ physical activity program encourages educators and children in early childhood
education and care settings to participate in intentional fundamental movement skills every day. The program
involves:
• NOMINATE: Early childhood services make a ‘pledge’ to Move Like a Mariner by making a whole‐of‐service
commitment to participate in fundamental movement skills on a daily basis for 6 weeks.
• TRAINING: Educators attend professional development training, collect their resources including equipment kit and
teaching manual.
• PARTICIPATE: Services participate daily for 6 weeks.
• EVALUATE: Upon completion of the 6 weeks, services are then required to complete an evaluation.
• WIN!: By submitting this evaluation, services then go into the draw to win a whole team visit from the Central Coast
Mariners.

Outcomes:
Overarching aim

To increase physical activity levels in children through the intentional teaching of fundamental movement skills.

Formal evaluation?

Yes

Key outcomes

Translation of findings into practice

On evaluation, 80% services participated in the program every day, 30% of services increased their overall
participation in daily physical activity, and 97% of educators felt confident to teach fundamental movement skills.

Unknown

More Info:

More information

Liesl Greenwood, Health Promotion Officer, CCLHD.

Program/Research Project:
Name

Move, Eat & Sleep

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2018
Diabetes Australia, Heart Foundation.
No
Adults

Target group

Inclusion: 1) Aged between 18‐65 years; 2) Weight and height consistent with a BMI between 25.0‐40.0kg/m2; 3)
Access to either an iOS or Android smartphone or tablet that can access the internet; 4) Being willing and able to
attend the UON Callaghan campus on four occasions to complete assessments.
Exclusion: 1) Currently using a tracking device for physical activity and/or sleep; 2) Pregnant; 3) Diagnosis of a sleep
disorder e.g. obstructive sleep apnoea; 4) Currently taking medication that may affect sleep or weight management;
5) Have a condition which would contraindicate participation in physical activity; 6) Have a condition which would
contraindicate modifying diet and sleep; 7) Weight loss of 4.5kg or more in the past 3 months; 8) Are intending on
participating in another weight loss program during the study period; 9) Have had weight loss surgery; and 10)
Currently employed as a shift worker (rotating roster).

No. of participants

116 participants.

Recruitment methods

Newspaper adverts, radio promotion (interviews with chief investigator), online social media adverts, emails to local
business.

Intervention:
Setting
Type

Intervention

Home
Targeted prevention/Treatment

The Move, Eat & Sleep study is a technology‐based, multi‐behavioural intervention to promote weight loss. This will
be achieved by increasing physical activity levels, improving dietary quality and reducing energy intake to promote
weight loss, and in the enhanced group, also improving sleep health. Participants will receive access to a modified
version of the Balanced app, body weight scales to self‐monitor weight, a Fitbit to self‐monitor activity and sleep
behaviours, a participant handbook, additional email and text message based support, and personalised dietary
counselling.

Outcomes:
Overarching aim

To promote weight loss through increasing physical activity levels, improving dietary quality, reducing energy intake
and improving sleep health.

Formal evaluation?

Yes, RCT.

Key outcomes

Not yet available.

Translation of findings into practice

Plans are to make the intervention accessible to the public and allow free access via the online intervention portal. It
will be refined prior to this based on qualitative interviews and process evaluation information.

More Info:

More information

A/Prof Mitch Duncan, School of Medicine and Public Health, UON.

Program/Research Project:
Name

Munch & Move

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

State‐wide Government initiative.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2008
Ongoing
MoH state‐wide initiative.
Yes
Children

Target group

Preschools, occasional care and long day care settings.
Young children birth to five years who attend NSW early childhood education and care services.

No. of participants

78% of preschools, occasional care and long day cares in NSW in 2015. 94% of early childhood services on the Central
Coast and 96% of services on the Mid North Coast are involved.

Recruitment methods

Unknown

Intervention:
Setting
Type

Childcare
Universal prevention

Intervention

The Munch & Move program offers professional development with the purpose of promoting and encouraging
healthy eating and physical activity habits and reducing small screen recreation in young children birth to five years
who attend NSW early childhood education and care services.
The Munch & Move program is based on six key health promoting messages: encouraging and supporting
breastfeeding; choosing water as a drink; choosing healthier snacks; eating more fruit and vegetables; getting active
every day; and turning off the television or computer and getting active.

Outcomes:
Overarching aim

To positively influence the healthy eating and physical activity behaviours of young children.

Formal evaluation?

Limited, descriptive only.

Key outcomes

There has been a steady growth in the number and type of early childhood services that have adopted the Munch &
Move program since it began as a pilot in 2008. There has been a significant increase in the proportion of early
childhood services that have implemented 70% or more of the Munch & Move practices. Substantial improvements
have been seen in the following practices: water or age‐appropriate drinks; healthy eating learning experiences at
least twice per week; fundamental movement skills; written physical activity policy; and provision of health
information to families annually.

Translation of findings into practice

Unknown

More Info:

More information

https://www.healthykids.nsw.gov.au/teachers‐childcare/munch‐move.aspx

Program/Research Project:
Name

No Mo Junk in da Trunk

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
None
No
Adults

Target group

Elderly clients with morbid obesity living in rural and remote communities in NSW. Patients were eligible to
participate if they had a number of chronic disease states, such as chronic heart failure, as well as morbid obesity
which had been previously unsuccessfully managed using traditional methods of calorie and portion control. Both
clients were determined as unsuitable for bariatric surgery and both agreed to participate in this very small scale
informal pilot study conducted over one year.

No. of participants

Two participants.

Recruitment methods

Unknown

Intervention:
Setting
Type

Home
Treatment

Intervention

This intervention took a gaming approach to losing weight. A Fitbit was provided to two clients along with verbal and
written instructions on its use and maintenance. Clients were encouraged to compete with themselves to increase
daily activity bettering yesterday’s steps. This allowed participants to improve activity levels at their own pace starting
with very small goals.

Outcomes:
Overarching aim

To assist two morbidly obese clients with co‐morbidities to lose weight.

Formal evaluation?

No

Key outcomes

One client lost 18% of total body weight (from 203kg to 166kg) and the other lost 5% (from 190kg to 184kg). Both
clients commented positively on the model and benefits of the Fitbit including increased motivation. Both clients
reported better control over other chronic health conditions (respiratory and diabetes) as a result of the weight loss.
A Telehealth approach made it personal for the clients who had found solace in using their mobile phone for social
connectivity.

Translation of findings into practice

On presentation of the project to HMRI in 2017, the senior clinician was offered a grant of $100,000 from the Agency
of Clinical Innovation to conduct a pilot study. Unfortunately the senior clinician was unable to absorb these duties
into her current role and no one else was available to implement the study. No further action has been taken.

More Info:

More information

Rachael Summers, Nurse Practitioner, Aged Care, Armidale Community Health and Tablelands Sector, HNE.

Program/Research Project:
Name

NSW Healthy School Canteen Strategy

Host organisation

CC, HNE, MNC LHDs.

In collaboration with

State‐wide Government initiative.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
Ongoing
MoH state‐wide initiative.
Yes

Target group

All schools in NSW are supported by the NSW Healthy School Canteen Strategy.

No. of participants

13 primary schools and one high school on the Central Coast have successfully met the criteria for the NSW Healthy
School Canteen Strategy.

Recruitment methods

All NSW public schools are required to transition to the Strategy by the end of 2019. Independent and Catholic
Schools are strongly encouraged to adopt the Strategy.

Intervention:
Setting
Type

Intervention

Children

School
Universal prevention

The intervention includes a four‐step guide to a healthy school canteen: 1) Determine if the food, drink or meal is
everyday or occasional; 2) Select the healthiest choices of everyday and occasional; 3) Balance your menu with 3/4
everyday and 1/4 occasional; 4) Market and promote healthier choices.

Outcomes:
Overarching aim

To support student health by working with school canteens to provide access to healthy foods and drinks, making the
healthy choice, the easy choice.

Formal evaluation?

Unknown

Key outcomes

On the Central Coast, Lisarow High School is the second high school in the state to have successfully met the criteria
for the NSW Healthy School Canteen Strategy. They exceeded the state benchmark of 75% with 89% of their menu
being classified as everyday items.

Translation of findings into practice

Unknown

More Info:

More information

https://healthyschoolcanteens.nsw.gov.au/

Program/Research Project:
Name

Nutrition and Enjoyable Activity for Teen Girls Study (NEAT)

Host organisation

UON

In collaboration with

University of Wollongong.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2010
2012
ARC
No
Adolescent girls

Target group

Low SES adolescent girls in Year 8 of secondary school.
Inclusion: To be eligible for the study, students were considered by their teachers to be disengaged in PE and/or not
currently participating in organised team or individual sports.

No. of participants

294 students.

Recruitment methods

Participants: PE teachers at the study schools identified and recruited participants.
Schools: The Socio‐Economic Indexes for Areas (SEIFA) index of relative socioeconomic disadvantage was used to
identify eligible secondary schools. From the 26 eligible secondary schools, 18 schools were contacted and 12 schools
were successfully recruited. Following baseline assessments, the 12 schools were match paired (i.e. six pairs of
schools) based on their geographical location, size and demographics. Schools within each pair were then randomized
to either the NEAT Girls intervention or a wait list control group by an individual not involved in the research project.

Intervention:
Setting
Type

Intervention

School
Selective prevention

The intervention included enhanced school sport sessions, interactive seminars, nutrition workshops, lunch‐time PA
sessions, PA and nutrition handbooks, parent newsletters, pedometers for self‐monitoring and text messaging for
social support.

Outcomes:
Overarching aim

To improve nutrition and increase PA, in order to prevent unhealthy weight gain and reduce the decline in physical
activity and poor dietary habits associated with low socio‐economic status.

Formal evaluation?

Yes, RCT.

Key outcomes

At 12 months, only changes in screen time were statistically significant. After 24 months, there were no intervention
effects on BMI and BMI z‐score. However, there was a group‐by‐time interaction for percentage body fat.
Intervention effects for physical activity, screen time, and dietary intake were not significant after 24 months.

Translation of findings into practice

NEAT informed the development of the Resistance Training for Teens program.

More Info:

More information

Lubans, D., Dewar, D., Morgan, P., Plotnikoff, R., Okely, A., Collins, C., . . . Batterham, M. (2013). Two‐year outcomes
from the NEAT Girls obesity prevention cluster randomized controlled trial. Journal of Science and Medicine in Sport,
16, e34‐e34. doi:10.1016/j.jsams.2013.10.081

Program/Research Project:
Name

Online Canteens

Host organisation

HNELHD

In collaboration with

UON, HMRI, Deakin University, South West Sydney Local Health District, University of Sydney.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
HNELHD, NHMRC, National Heart Foundation, HMRI, Flexischools.
No
Children

Target group

Primary schools that were currently using an online canteen ordering system. Schools were eligible to participate if
they were a government school, used an online canteen‐lunch ordering system from a single provider for ≥6 months,
processed ≥50 online orders/month, were not special purpose schools (e.g., catered for students with special needs or
juvenile justice), and did not have an externally licensed canteen.
All students who placed an online lunch order during the 2‐month baseline‐data collection period were included in
the study.

No. of participants

2714 students from 10 primary schools.

Recruitment methods

A convenience sample of schools was recruited from NSW until the required sample of schools consented to
participate (n = 10).

Intervention:
Setting
Type

Intervention

School
Universal prevention

The intervention included consumer‐behaviour strategies that were integrated into the online ordering system
(targeting menu labelling, healthy food availability, placement, and prompting).

Outcomes:
Overarching aim

To improve purchasing behaviour by parents/carers from primary school canteens.

Formal evaluation?

Yes, RCT.

Key outcomes

Mean energy, saturated fat and sodium contents per student lunch order were significantly lower in the intervention
group than in the control group at follow‐up. No significant differences were observed for sugar.

Translation of findings into practice

Unknown

More Info:

More information

Delaney, T., Wyse, R., Yoong, S. L., Sutherland, R., Wiggers, J., Ball, K., . . . Wolfenden, L. (2017). Cluster randomized
controlled trial of a consumer behaviour intervention to improve healthy food purchases from online canteens. The
American Journal of Clinical Nutrition, 106(5), 1311‐1320. doi:10.3945/ajcn.117.158329

Program/Research Project:
Name

Our Health Rules!

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2021
The Smith Family, Federal Governments' Communities for Children strategy.
No
Children

Target group

Parents and carers of children aged 0‐12yrs living within the Communities for Children catchment of Port Stephens
LGA (Raymond Terrace, Karuah, Tea Gardens/Hawks Nest, Mallabulla and Lemon Tree Passage).

No. of participants

Participant numbers for each activity ranges from 5‐15. No further numbers available.

Recruitment methods

Flyers, social media, referrals from not‐for‐profit government agencies.

Intervention:
Setting
Type

Community
Universal prevention

Intervention

Our Health Rules! is a Communities for Children umbrella program with a range of activities. Those relevant to obesity
prevention include: 1) Exercise to Eat; 2) Grow to Cook; 3) Learn to Love Cooking; 4) Fun Fitness and Nutrition; and 5)
Healthy Tums, Healthy Gums. Each activity is a 1.5 to 2hr program involving nutrition education/cooking +/or physical
activity sessions designed to engage parents and carers in healthier eating and increased participation in physical
activity.

Outcomes:
Overarching aim

To engage parents and carers of children 0‐12 years to increase healthy eating and physical activity to prevent
obesity.

Formal evaluation?

Yes, through the Data Exchange Framework, Australian Government Department of Social Services.

Key outcomes

Unavailable.

Translation of findings into practice

Unavailable.

More Info:

More information

https://www.newcastle.edu.au/research‐and‐innovation/centre/fac/outreach/our‐health‐rules

Program/Research Project:
Name

The Parents in Child Nutrition Informing Community (PICNIC) Project

Host organisation

MNCLHD

In collaboration with

GenHealth (Coffs Harbour Women’s Health Centre), FACS.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
Ongoing
MNCLHD, FACS.
Yes

Target group

New parents of children 0‐2 years.

No. of participants

78 are trained and approximately two‐thirds are actively involved.

Recruitment methods

The participants recruited for this study are categorised into two groups, Peer Educators (PEs) and Peer Education
Recipients (PERs) for which the recruitment process differs. PEs are recruited through Child Family Health, childcare
centres and via social media. Each Peer Educator then recruits 1‐2 other new parents (PERs) for data collection
(snowball sampling).

Intervention:
Setting
Type

Intervention

Children

Community
Universal prevention

PICNIC is a program that has been created to support new parents feeding their infants and toddlers on the Mid
North Coast. PICNIC is a peer education program. This means the PICNIC team provides nutrition/feeding training,
information materials and support to parents who volunteer for the program. PICNIC volunteers can then pass on this
information and provide feeding support to other parents within their social groups.

Outcomes:
Overarching aim

To improve nutrition and prevent obesity in young children.

Formal evaluation?

Yes, mixed methods.

Key outcomes

78 new parents have consented to the program and are participating as Peer Educators. The pilot study indicated that
each peer educator shared with an average of 21 other parents. The PICNIC MNCLHD Facebook page has 922
followers as of 7/5/19. The effects of the program on feeding practices and diet have not yet been determined.

Translation of findings into practice

PICNIC is to be embedded in usual care in a partnership between Mid North Coast Health Promotion, FACS and Child
and Family Health. The infrastructure and model will be available for other local health districts to implement as a
cost‐ and resource‐effective means of addressing diet quality and food behaviour of babies and young children in rural
settings.

More Info:

More information

https://www.picnicproject.com.au/

Program/Research Project:
Name

PICNIC

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2013
2015
ARC, HNELHD, HMRI.
No
Children

Target group

Primary schools with a canteen.
Inclusion: To be eligible, schools were required to have an operational canteen and have either: 1) One or more items
on their canteen menu that was restricted for sale (‘red’ or ‘banned’); or 2) Less than 50% of menu items classified as
healthy (‘green’ items). Exclusion: Non government schools, schools with both primary and secondary students (i.e.
central schools) and schools catering exclusively for children requiring specialist care were excluded.

No. of participants

70 schools.

Recruitment methods

Schools from the study region were randomly selected and invited to participate. Recruitment continued until 70
schools provided consent for study participation. A nested sample of 50 participating schools was randomly selected,
and consent was requested to perform observations to assess nutritional quality of canteen purchases.

Intervention:
Setting
Type

Intervention

School
Universal prevention

A 12–14‐month, multi‐strategic intervention that included allocation of a support officer to assist with policy
implementation, engagement of school principals and parent committees, consensus processes with canteen
managers, training, provision of tools and resources, academic detailing, performance feedback, recognition and
marketing initiatives.

Outcomes:
Overarching aim
Formal evaluation?

To increase implementation of a state‐wide healthy canteen policy which required schools to remove unhealthy items
(classified as ‘red’ or ‘banned’) from regular sale and encouraged schools to ‘fill the menu’ with healthy items
(classified as ‘green’).
Yes, RCT.

Key outcomes

Intervention schools were significantly more likely to have menus without ‘red’ or ‘banned’ items and to have at least
50% of menu items classified as ‘green.’ Student purchases from intervention school canteens were significantly lower
in total fat compared to controls, but not in energy or sodium. Canteen revenue did not differ significantly between
groups.

Translation of findings into practice

The findings of this study informed subsequent development of the ReACH program.

More Info:

More information

Wolfenden, L., Nathan, N., Janssen, L. M., Wiggers, J., Reilly, K., Delaney, T., . . . Yoong, S. L. (2017). Multi‐strategic
intervention to enhance implementation of healthy canteen policy: a randomised controlled trial.(Report).
Implementation Science, 12(1). doi:10.1186/s13012‐016‐0537‐9

Program/Research Project:
Name

Physical Activity for Everyone (PA4E1)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2011
2014
MoH
No
Children

Target group

Schools were considered eligible for inclusion if they met the following criteria: Government or Catholic schools; had a
SES score of ≤5 (lower 50% of New South Wales) based on postcode; had at least 120 Grade 7 students; and were not
participating in other physical activity intervention studies.
All students, except those with severe mental or physical disabilities, were invited to participate.

No. of participants

10 secondary schools (5 intervention, 5 control).

Recruitment methods

A list of eligible schools was created from which schools were randomly selected until ten consented to participate.
Recruitment and consent of schools occurred from October to December 2011, via face‐to‐face meetings with the
school principal.
Students were invited to participate in the study via consent forms sent to parents.

Intervention:
Setting
Type

Intervention

School
Selective prevention

The intervention was delivered over seven to eight school terms and involved implementation of seven physical
activity intervention strategies: 1) Teaching strategies; 2) Student physical activities plans with PE; 3) Enhanced school
sport program; 4) Development/modification of school policies; 5) Physical activity programs during school breaks; 6)
Promotion of community physical activity providers; and 7) Parent engagement.
There were six strategies to support implementation of the intervention: 1) In‐school physical activity consultant; 2)
Establishing leadership and support; 3) Teacher training; 4) Resources; 5) Prompts; and 6) Intervention
implementation performance feedback.

Outcomes:
Overarching aim

To reduce the decline in moderate to vigorous physical activity (MVPA) among secondary school students in
disadvantaged areas of HNE.

Formal evaluation?

Yes, RCT.

Key outcomes

The intervention demonstrated an increase in adolescent daily minutes of MVPA and a smaller increase in unhealthy
weight gain over two years.

Translation of findings into practice

This intervention will be scaled up to 76 secondary schools located in lower socio‐economic areas across four health
districts in NSW.

More Info:

More information

Sutherland, R. L., Campbell, E. M., Lubans, D. R., Morgan, P. J., Nathan, N. K., Wolfenden, L., . . . Wiggers, J. H. (2016).
The Physical Activity 4 Everyone Cluster Randomized Trial. American Journal of Preventive Medicine, 51(2), 195‐205.
doi:10.1016/j.amepre.2016.02.020

Program/Research Project:
Name

Physical Activity Leaders (PALs)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2009
2009
HMRI, Rotary Club of Newcastle Enterprise.
No
Adolescent boys

Target group

Schools: All of the schools included in the current study had a SEIFA index of relative socioeconomic disadvantage
score of 5 or less.
Participants: Adolescent boys in grade 9 attending one of the four selected study schools who were considered by the
teachers to be disengaged in PE and/or not currently participating in organised team or individual sports.

No. of participants

100 adolescent boys.

Recruitment methods

Six low SES co‐educational secondary schools from the Hunter region were invited to participate in the study and four
schools consented. Eligible schools were identified using the NSW DET Priority Schools Program classification. PE
teachers at the study schools were involved in identifying and recruiting low‐active boys.

Intervention:
Setting
Type

Intervention

School
Selective prevention

The PALs program was a multi‐component school‐based intervention and included school sport sessions, interactive
seminars, lunch‐time activities, physical activity and nutrition handbooks, leadership sessions and pedometers for self‐
monitoring. It was focused on the promotion of lifestyle and lifetime activities and was delivered over two school
terms.

Outcomes:
Overarching aim

To prevent obesity in low‐active adolescent boys from disadvantaged schools.

Formal evaluation?

Yes, RCT.

Key outcomes

The PALs program was successful in recruiting and retaining a group of adolescent boys at risk of obesity. Significant
group‐by‐time interaction effects were found for BMI, BMI z‐score and body fat, but not for waist circumference,
muscular fitness or physical activity. Participants in the intervention group reduced their consumption of sugar‐
containing beverages.

Translation of findings into practice

This program informed the ATLAS program for adolescent boys.

More Info:

More information

Lubans, D., Morgan, P., Aguiar, E., & Callister, R. (2011). Randomized controlled trial of the Physical Activity Leaders
(PALs) program for adolescent boys from disadvantaged secondary schools. Preventive Medicine, 52(3‐4), 239‐246.
doi:10.1016/j.ypmed.2011.01.009

Program/Research Project:
Name

Physically Active Children in Education (PACE)

Host organisation

HNELHD

In collaboration with

UON, HMRI, University of Sydney, Sydney School of Public Health, NSW Office of Preventive Health, University of
Victoria, Harvard School of Public Health, Catholic Schools Office Diocese of Maitland‐Newcastle.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2019
NHMRC, HNELHD, NSW Office of Preventive Health, Heart Foundation.
No
Children

Target group

Inclusion: All government and Catholic primary schools in the Hunter New England area are eligible.
Exclusion: Schools participating in another physical activity intervention, schools with both primary and secondary
students (i.e. central schools) and schools catering exclusively for children with special needs will be excluded.

No. of participants

62 schools.

Recruitment methods

All government and Catholic schools in the study region (approximately 90% of all schools) will serve as the sampling
frame. School principals will be provided with a study information package and asked to provide written informed
consent. Recruitment will continue until the sample of schools has consented.
Teachers, parents and students will then be provided with information and invited to participate.

Intervention:
Setting
Type

Intervention

School
Universal prevention

Schools are supported to increase the minutes of planned physical activity scheduled by primary school teachers each
week. Project officers provide support by: 1) Obtaining executive support from the school; 2) Training in‐school
champions; 3) Supplying tools and resources; and 4) Delivering implementation prompts, reminders and feedback.

Outcomes:
Overarching aim

To increase the minutes of planned physical activity scheduled by primary school teachers each week, in an attempt
to improve children's physical activity levels.

Formal evaluation?

Yes, RCT.

Key outcomes

Results not yet available.

Translation of findings into practice

The data will be fed back and presented to all relevant partners. The study has already resulted in translation having
been funded by MRFF to be rolled out across 100 HNE, CC and MNC schools.

More Info:

More information

Nathan, N., Wiggers, J., Bauman, A. E., Rissel, C., Searles, A., Reeves, P., . . . Wolfenden, L. (2019). A cluster
randomised controlled trial of an intervention to increase the implementation of school physical activity policies and
guidelines: study protocol for the physically active children in education (PACE) study.(Report). BMC Public Health,
19(1). doi:10.1186/s12889‐019‐6492‐z

Program/Research Project:
Name

Pilot Study of the Impact of Improving Sleep Practices on Young Children's Sleep and Physical Activity

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
UON, HNELHD, ARC, NHMRC, Heart Foundation.
No
Children

Target group

Young children 3‐6 years and their parents.
Children were eligible if they were aged between 3 and 6 years, attended childcare during the week of baseline data
collection and did not have any significant conditions preventing PA participation.
Parents who resided with the child on four or more nights per week were eligible to receive the intervention.

No. of participants

38 parent‐child dyads intervention, 38 dyads control.

Recruitment methods

Nine childcare services provided consent for researchers to visit the service for one week at baseline to recruit
participants and undertake data collection.

Intervention:
Setting
Type

Intervention

Home
Universal prevention

Parents in the intervention group received a 3‐month theory‐informed intervention consisting of an online video, a
telephone call and two text messages. Strategies included: 1) Having age appropriate bed‐ and day‐time routines; 2)
Removing distractions before bed; 3) Allowing child to self‐soothe; and 4) Making concrete changes in household
routines.

Outcomes:
Overarching aim

To increase the physical activity of young children through improving sleep practices.

Formal evaluation?

Yes, RCT.

Key outcomes

The impact of the intervention on child activity and sleep appeared promising with an effect size of 10.8 min/day
(Cohen’s effect size = 0.41) for MVPA, 2.7 min/day (Cohen’s effect size = 0.22) for PA and 0.9 h/day (Cohen’s effect
size = 0.43) for sleep.

Translation of findings into practice

Unknown

More Info:

More information

Yoong, S. L., Grady, A., Stacey, F., Polimeni, M., Clayton, O., Jones, J., . . . Wolfenden, L. (2019). A pilot randomized
controlled trial examining the impact of a sleep intervention targeting home routines on young children's (3‐6 years)
physical activity. Pediatric obesity, 14(4), e12481. doi:10.1111/ijpo.12481

Program/Research Project:
Name

Prevention Using LifeStyle Education Program (PULSE)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2013
HMRI, Lions Club, Diabetes Foundation, Aurizon, NHMRC, Australian Postgraduate Award, UON.
Unknown
Adult men

Target group

Inclusion: 1) Male; 2) Aged 18‐65 years; 3) BMI 25‐40 kg/m2; 4) At high risk for developing T2DM; and 5) Passed the
exercise pre‐screening test. Men were not required to have prediabetes at trial entry.
Exclusion: 1) Diagnosed Type 1 or II diabetes mellitus; 2) History of major medical problems that would be a barrier to
physical activity; 3) Recently lost 5% or more of their body weight (previous 6 months); 4) Currently taking
medications that are affected by weight loss or had resulted in weight gain or loss in the last three months; 5)
Currently participating in an alternative weight loss program; 6) Intending to participate in other weight loss programs
during the study period; 7) Not available for assessment sessions; and 8) Did not own a mobile phone.

No. of participants

53 intervention, 48 waitlist control.

Recruitment methods

Participants were recruited from the Hunter region through advertisements on radio, television, newspapers,
university website, emails to male dominated workplaces and via the HMRI volunteer register. Interested participants
contacted the study team via phone or email and were then directed to an online screening questionnaire to assess
eligibility.

Intervention:
Setting
Type

Intervention

Home
Targeted prevention/Treatment

PULSE was a 6‐month, self‐administered, multicomponent lifestyle intervention. Participants received the PULSE
program resource pack and an individual 15‐minute orientation to the intervention resources. Aside from this initial
briefing, no further contact was made for intervention delivery or self‐monitoring prompting. The resource pack
contained: 1) The SHED‐IT Weight Loss Program; 2) The PULSE Type 2 Diabetes Prevention Handbook for Men; and 3)
The PULSE Exercise Support Book for Men.

Outcomes:
Overarching aim

To assist men to achieve moderate weight loss (>5% of initial body weight) and improvements in secondary outcomes
(including glycaemic markers) through changes in diet and exercise behaviours.

Formal evaluation?

Yes, RCT.

Key outcomes

Differences between groups in mean changes from baseline to 6 months (group × time interaction) favoured the
intervention over control group for weight loss, glycated haemoglobin, BMI, waist circumference, body fat
percentage, aerobic fitness, and lower body muscular fitness. No group × time effects were observed for fasting
plasma glucose, upper body muscular fitness, physical activity, or energy intake.

Translation of findings into practice

Unknown

More Info:

More information

Aguiar, E. J., Morgan, P. J., Collins, C. E., Plotnikoff, R. C., Young, M. D., & Callister, R. (2016). Efficacy of the Type 2
Diabetes Prevention Using LifeStyle Education Program RCT. American Journal of Preventive Medicine, 50(3), 353‐
364. doi:10.1016/j.amepre.2015.08.020

Program/Research Project:
Name

Professional Learning for Understanding Games Education (PLUNGE)

Host organisation

UON

In collaboration with

University of Edinburgh, University of the West of Scotland.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2012
None
N/A

Target group

Children

Primary school students and teachers at a Catholic school in Newcastle.
Teachers were excluded from the study if they: 1) Held an external sports coaching qualification; or 2) Held a tertiary
PE teaching qualification.

No. of participants

107 students.

Recruitment methods

One primary school from the Newcastle Maitland Catholic Diocese was invited to participate. Four teachers of Stage 2
or 3 classes (9–12 years of age) from the school were invited to participate in the study.
All students from the classes of consenting teachers were invited to participate. Only students consenting to
involvement in the study were involved in assessment sessions.

Intervention:
Setting
Type

Intervention

School
Universal prevention

PLUNGE was a 6‐week intervention developed to improve the fundamental movement skills, game skills, and in‐class
PA of participants through exposure to a game‐centred approach curriculum. PLUNGE was facilitated through a
professional learning process involving teacher education and mentoring within the teachers’ PE classes.

Outcomes:
Overarching aim

To improve physical activity and physical education outcomes simultaneously in primary school children, as well as to
increase enjoyment of PE.

Formal evaluation?

Yes, RCT.

Key outcomes

Game‐centred pedagogy delivered via a teacher professional learning program was efficacious in simultaneously
improving students’ fundamental movement skills, in‐class physical activity and their decision‐making and support
skills in game play. No significant intervention effects were observed for skills outcome during game play or student
enjoyment.

Translation of findings into practice

Unknown

More Info:

More information

Miller, A., Christensen, E., Eather, N., Gray, S., Sproule, J., Keay, J., & Lubans, D. (2016). Can Physical Education and
Physical Activity Outcomes Be Developed Simultaneously Using a Game‐Centred Approach? European Physical
Education Review, 22(1), 113‐133. doi:10.1177/1356336X15594548

Program/Research Project:
Name

Q4:H2O

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
Unknown
Unknown

Target group

Families of children in Years 3 and 4 of primary school.

No. of participants

Unknown

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

The Q4:H20 activity is a one week school/family based project that promotes the concept of healthy drinks to children
and their parents/carers and supports teachers getting healthy drink messages to families. Students are encouraged
to choose water and reduced fat milk to meet their fluid requirements. The activity was developed for Stage 2 (years
3 and 4) students, and offers a range of resources which are available to download.

Outcomes:
Overarching aim

To promote healthy drinks to primary school students and their parents/carers.

Formal evaluation?

Unknown

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/the‐q4h2o/

Program/Research Project:
Name

ReACH

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
HNELHD
No
Children

Target group

Inclusion: All primary schools (serving children aged 5–12 years) (n = 338) in the study region identified via health
service record as having an operational canteen were eligible to participate.
Exclusion: Schools were ineligible if they catered for secondary students (children aged 13–18 years old), were special
purpose schools, that is, catering for students with special needs, juvenile justice or hospitalised, or had already
participated in other trials by the research team.

No. of participants

173 schools.

Recruitment methods

Principals of all eligible schools were sent an information letter inviting them to participate in the study. Two weeks
following receipt of the invitation, principals were telephoned by a trained research assistant, who confirmed school
eligibility, and sought their consent to participate.

Intervention:
Setting
Type

Intervention

School
Universal prevention

Schools received a multicomponent intervention including: leadership support; consensus processes; the provision of
education, tools and resources; the provision of implementation support; reinforcement; audit and feedback; and
access to a canteen product database.

Outcomes:
Overarching aim

To increase the implementation, at scale, of a healthy canteen policy by primary schools in Hunter New England.

Formal evaluation?

Yes, before and after study.

Key outcomes

The findings suggest that a multi‐strategy intervention involving leadership, consensus processes, education,
resources, audit and feedback, and ongoing support in the form of text messages/emails may improve schools’
implementation of a healthy school canteen policy at‐scale.

Translation of findings into practice

Unknown

More Info:

More information

Reilly, K. L., Nathan, N., Wiggers, J., Yoong, S. L., & Wolfenden, L. (2018). Scale up of a multi‐strategic intervention to
increase implementation of a school healthy canteen policy: findings of an intervention trial.(Report). BMC Public
Health, 18(1). doi:10.1186/s12889‐018‐5786‐x

Program/Research Project:
Name

Resistance Training for Teens

Host organisation

UON

In collaboration with

University of Sydney, Victoria University, Australian Catholic University, University of Wollongong, Deakin University,
University of Nebraska.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
ARC, Department of Education, Australian Government Research Training Program Scholarship.
Unknown
Adolescents

Target group

Schools: Government‐funded secondary schools located within the Hunter, Central Coast, and Sydney regions of NSW,
Australia, were considered eligible for inclusion.
Participants: Adolescents in Year 9 who did not have an injury or illness that would preclude participation in a physical
activity program.

No. of participants

16 schools, 607 students.

Recruitment methods

The Department of Education ‘‘Services Locator’’ website was used to identify government secondary schools within
approximately 50 km of the University of Newcastle and the University of Sydney, and 16 coeducational secondary
schools were recruited.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The intervention was based on the NEAT and ATLAS interventions. The programs were designed to be delivered over
one school term (10 weeks), for approximately 90 mins. The intervention was delivered through either: 1) Compulsory
PE; 2) Cocurricular school sport; or 3) An elective course known as Physical Activity and Sports Studies. The
intervention included the following sex‐targeted components: an interactive student seminar; a structured physical
activity program, which focused on resistance training; lunchtime fitness sessions; and a web‐based smartphone app.

Outcomes:
Overarching aim

To prevent obesity in adolescents with a focus on improving muscular fitness and providing adolescents with the
knowledge, motivation and skills to engage in resistance training.

Formal evaluation?

Yes, RCT.

Key outcomes

The intervention significantly improved adolescents’ upper body muscular fitness, with improvements maintained at
12 months (particularly for overweight/obese participants). There were no significant intervention effects for BMI or
BMI z‐scores at 6 or 12 months among the full sample. However, significant interaction effects were observed for
weight status. At 12 months, intervention effects were found for BMI among students classified as overweight or
obese at baseline.

Translation of findings into practice

Researchers are currently in the process of applying for an NHMRC Partnership Grant with NSW Health, NSW
Department of Education.

More Info:

More information

Kennedy, G. S., Smith, J. J., Morgan, J. P., Peralta, R. L., Hilland, A. T., Eather, D. N., . . . Lubans, R. D. (2017).
Implementing Resistance Training in Secondary Schools: A Cluster RCT. Medicine & Science in Sports & Exercise, 50(1).
doi:10.1249/MSS.0000000000001410

Program/Research Project:
Name

Schools Working to Improve Staff Health (SWISH)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
2020
Teachers Health Fund, HNELHD.
No
Adults

Target group

Inclusion: Teachers (18 years old or over) at NSW Government primary schools in the Hunter New England region who
currently use the Skoolbag communication app.
Exclusion: Schools are excluded if they are located outside of HNELHD, with secondary students (central schools),
catering exclusively for children requiring specialist care, and/or already involved in an obesity prevention
intervention trial.

No. of participants

18 schools, approximately 300 teachers.

Recruitment methods

Schools were sent an information letter/flyer inviting them to participate in the study and then followed up a few
weeks later by phone call. Following principal consent, school staff were invited to participate in the study. Active
consent was obtained for all participating staff.

Intervention:
Setting
Type

Intervention

Workplace
Universal prevention

The six‐month intervention utilizes the Get Healthy@Work framework to support the school’s implementation of two
existing programs; 1) Premier’s Sporting Challenge; and 2) Healthy eating program. To increase the extent of schools’
implementation of these programs, the following strategies will be used: 1) Program implementation support; 2)
Obtaining school executive support; 3) In‐school Champion; 4) Provision of tools and resources; and 5)
Implementation feedback.

Outcomes:
Overarching aim

To enhance school staff health through a physical activity and healthy eating program.

Formal evaluation?

Yes, RCT.

Key outcomes

Yet to recruit.

Translation of findings into practice

Study results will be fed back to all partners.

More Info:

More information

Dr Nicole Nathan, Population Health, HNE.

Program/Research Project:
Name

Self‐Help, Exercise, Diet & Information Technology (SHED‐IT)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Pilot 2007/8, 2010.
Ongoing
Heart Foundation.
Unknown
Adult men

Target group

Inclusion: 1) 18‐65 years; 2) BMI 25‐40 (kg/m2); 3) No participation in other weight loss programs during the study; 4)
Pass a health‐screening questionnaire and preexercise risk assessment; 5) Available for assessment sessions; 6) Access
to a computer with e‐mail and Internet facilities; and 7) Own a mobile phone.
Exclusion: 1) Had a history of major medical problems such as heart disease or diabetes in the last five years that
would prevent them from exercising; 2) Had orthopaedic or joint problems that would be a barrier to physical activity
such as walking; 3) Had recently lost 5% or more of their body weight; 4) Were taking medications that are affected
by weight loss or had resulted in weight gain or loss in the last 3 months; or 5) Were currently participating in an
alternative weight loss program.

No. of participants

Intervention 107, waitlist 52.

Recruitment methods

Participants were recruited through advertising (radio, TV, newspapers, University website) using the University
media unit and via workplace‐based emails and notices.

Intervention:
Setting
Type

Intervention

Home
Targeted prevention/Treatment

The intervention comprises 3 arms: 1) SHED‐IT Resources ‐ provision of materials (DVD, handbooks, pedometer, tape
measure) with embedded behaviour change strategies to support weight loss; (2) SHED‐IT Online ‐ same materials as
SHED‐IT Resources plus access to and instruction on how to use the study website; and (3) Wait‐list Control. The
intervention programs are three months long.

Outcomes:
Overarching aim

To support men to lose weight.

Formal evaluation?

Yes, RCT.

Key outcomes

At six months, significantly greater weight loss was observed for the Online and Resources groups compared to the
control. Additionally, both intervention groups significantly improved body mass index, percent body fat, waist
circumference, blood pressure, physical activity, quality of life, alcohol risk, and portion size, compared to controls.

Translation of findings into practice

Unknown

More Info:

More information

Morgan, P. J., Collins, C. E., Plotnikoff, R. C., McElduff, P., Burrows, T., Warren, J. M., . . . Callister, R. (2010). The SHED‐
IT community trial study protocol: a randomised controlled trial of weight loss programs for overweight and obese
men. BMC public health, 10(1), 701‐701. doi:10.1186/1471‐2458‐10‐701

Program/Research Project:
Name

Shape Your Health

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Uncertain, more than 5 years.
Ongoing
HNELHD
Yes

Target group

Patients from John Hunter Hospital who are overweight or obese.

No. of participants

About 20 participants over the last year.

Recruitment methods

Participants are mostly referred from dieticians at John Hunter after assessment as inpatients. Referral can also come
from outpatient clinics from other health professionals such as physiotherapists.

Intervention:
Setting
Type

Intervention

Adults

Outpatient
Targeted prevention/Treatment

Shape Your Health is an intensive lifestyle program to help achieve long term weight control. It is a six week nutrition
education program delivered by a dietician from JHH. Each week focuses on a different aspect of healthy eating for
weight loss including: supermarket shopping, take away choices, eating and emotions, exercise and weight control
and staying on track. Participants can also attend a hydrotherapy session each week run by an exercise therapist.

Outcomes:
Overarching aim

Long‐term weight control.

Formal evaluation?

No

Key outcomes

Minimal weight loss achieved. Program is limited in effectiveness.

Translation of findings into practice

Consideration is being given to how this program can be delivered more successfully in combination with other
services, e.g. the Metabolic clinic.

More Info:

More information

Elise Jochinke, Service Manager, Nutrition & Dietetics, JHH.

Program/Research Project:
Name

SHED‐IT Recharge: Online Weight Loss Program for Men with a Low Mood

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
Ongoing
HMRI, the Daracon group, National Heart Foundation.
No
Adult men

Target group

Inclusion criteria: 1) Male; 2) Aged 18‐65 years old; 3) Overweight or obese (BMI of 25‐42 kg/m2); 4) Persistent low
mood for at least two weeks; 5) Own a computer, tablet or smartphone with internet access; and 6) Are available to
attend three assessment sessions at UON over 6 months.
Exclusion criteria: 1) Currently experiencing active suicidal ideation; 2) Currently receiving psychotherapy; 3) Started a
new medication or changed dose in the past 4 weeks; 4) Have had bariatric surgery in the past 12 months or plan to
have the surgery during the study; 5) Unable to speak, read or understand English; 6) Planning to move out of the
area during the study period; 7) Participating (or plan to participate) in an alternative weight loss program; 8) Not
willing to be randomly allocated into either study group; 9) Lost 5% or more of body weight in the past six months; or
10) Does not pass a pre‐exercise screening tool for safety to engage in physical activity.

No. of participants

Yet to recruit.

Recruitment methods

The study will be advertised through a variety of mediums, including printed flyers, paid online Facebook advertising,
and other unpaid online avenues such as the social media channels of UON and HMRI following a joint press release.

Intervention:
Setting
Type

Intervention

Online
Targeted prevention/Treatment

SHED‐IT Recharge is a behaviour change program for overweight and obese men with a low mood. It predominantly
uses self‐directed program materials that are designed to promote modest weight loss through small changes to
eating and exercise behaviours. Supplementary modules will also target evidence‐based cognitive‐behavioural
techniques for managing depressive symptoms.

Outcomes:
Overarching aim

To improve the physical and mental health of overweight and obese men with elevated depressive symptoms.

Formal evaluation?

Yes, RCT.

Key outcomes

N/A

Translation of findings into practice

Unknown

More Info:

More information

Dr Myles Young, School of Education, UON.

Program/Research Project:
Name

SNAC

Host organisation

HNELHD

In collaboration with

HMRI, UON.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2014
2015
MoH, HMRI, HNELHD.
No
Children

Target group

Inclusion: All government and Catholic primary schools within HNE who had an operational canteen that provided
food to primary school aged children (5–12 years) and were not currently receiving an intervention to change their
canteen practices were included.
Exclusion: Schools were ineligible to participate if they were an independent school, had secondary students,
exclusively catered for children requiring specialist care, didn’t have a canteen that operated at least once per week, if
they were participating in another canteen intervention study or if they were identified by the NSW government as a
high performing health promoting school in terms of implementing nutrition (including canteens) and physical activity
policies and practices.

No. of participants

28 intervention, 25 control.

Recruitment methods

All government and Catholic primary schools in the HNE region with an operational canteen served as the sampling
frame for the study. Schools were then randomly assigned to intervention and control groups.

Intervention:
Setting
Type

School
Universal prevention

Intervention

Schools randomised to the intervention arm received a 9‐month multicomponent intervention to implement a
healthy canteen policy. The intervention included ongoing support, provision of resources, performance monitoring
and feedback, executive support and recognition.

Outcomes:
Overarching aim

To increase the implementation of a healthy canteen policy in Australian primary schools.

Formal evaluation?

Yes, RCT.

Key outcomes

The findings suggest that a multistrategy intervention involving training, performance monitoring and feedback,
telephone and text messaging support can improve schools’ implementation of a healthy school canteen policy.

Translation of findings into practice

The findings of this study informed subsequent development of the ReACH program.

More Info:

More information

Nathan, N., Sutherland, R., Reilly, K., Delaney, T., Janssen, L., Robertson, K., . . . Wolfenden, L. (2016). Effectiveness of
a multicomponent intervention to enhance implementation of a healthy canteen policy in Australian primary schools:
a randomised controlled trial. International Journal of Behavioral Nutrition and Physical Activity, 13, n/a.
doi:10.1186/s12966‐016‐0431‐5

Program/Research Project:
Name

Supporting Children’s Outcomes using Rewards, Exercise, and Skills (SCORES)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2013
HMRI, NHMRC.
No

Target group

Children

Primary school children (aged 7‐10 years) from low‐income communities (SEIFA index ≤5).

No. of participants

25 classes, 8 primary schools.

Recruitment methods

16 government primary schools located within a 30‐km radius from UON with a SEIFA index ≤5 (lowest 50%) were
invited to participate in the study, and 8 schools (25 classes) consented to participate (50% consent rate).
All students in Years 3 and 4 at the study schools were invited to participate in the program. From the 592 eligible
children at the eight schools, 460 children consented to participate (78% consent rate).

Intervention:
Setting
Type

Intervention

School
Selective prevention

SCORES was a 12‐month multicomponent physical activity (PA) and fundamental movement skills (FMS) intervention
for primary schools in low‐income communities. The SCORES intervention was implemented in three phases. Phase 1
focused on teacher professional learning, student leadership workshops, and PA promotion tasks to achieve awards.
In phase 2, intervention schools were encouraged to implement six PA policies to support the promotion of PA and
FMS competency within the school. Phase 3 addressed strategies to improve school–community links (e.g., inviting
local sporting organizations to assist with school sport programs).

Outcomes:
Overarching aim

To increase PA and FMS competency in primary school children from low‐income communities.

Formal evaluation?

Yes, RCT.

Key outcomes

The school‐based multicomponent PA and FMS intervention maintained daily MVPA, improved overall FMS
competency, and increased cardiorespiratory fitness among children attending primary schools in low‐income
communities.

Translation of findings into practice

SCORES was revised and is now known as iPLAY.

More Info:

More information

Cohen, E. K., Morgan, J. P., Plotnikoff, C. R., Callister, R. R., & Lubans, R. D. (2015). Physical Activity and Skills
Intervention: SCORES Cluster Randomized Controlled Trial. Medicine & Science in Sports & Exercise, 47(4), 765‐774.
doi:10.1249/MSS.0000000000000452

Program/Research Project:
Name

Supporting Healthy Menus in Childcare: High Intensity Intervention

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
UON, HNELHD.
No
Children

Target group

Eligible childcare services were those that prepared and provided one main meal and two mid‐meals to children while
in care, and that were open for at least 8 hours a day. Services that did not prepare and provide meals to children
onsite or that did not have a cook with some responsibility for menu planning were excluded. Services catering
exclusively for children requiring specialist care, mobile pre‐schools and family day care centres were also excluded,
given the different operational characteristics of these services compared with centre‐based long day care services.

No. of participants

54 services.

Recruitment methods

Service managers were mailed information about the study approximately one week prior to recruitment. A random
number function in Microsoft® Excel 2010 was used to determine the order at which services were approached to
participate in the study. Services were telephoned and consent was obtained through the service manager agreeing
to provide the service’s current two‐week menu for baseline assessment.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The intervention aimed to increase the implementation of sector nutrition guidelines by: 1) Securing executive
support; 2) Delivering staff training; 3) Providing resources; 4) Performing audits and giving feedback; and 5)
Providing implementation support.

Outcomes:
Overarching aim

The intervention aimed to increase the implementation of the sector nutrition guidelines by addressing barriers and
enablers to implementation.

Formal evaluation?

Yes, RCT.

Key outcomes

The findings indicate that service‐level changes to menus in line with dietary guidelines can result in improvements to
children’s dietary intake. The chosen implementation strategies were effective in supporting practice change despite
the lack of effect on Theoretical Domains Framework constructs/outcomes and a short intervention period.

Translation of findings into practice

Unknown

More Info:

More information

Seward, K., Wolfenden, L., Finch, M., Wiggers, J., Wyse, R., Jones, J., & Yoong, S. (2018). Improving the
implementation of nutrition guidelines in childcare centres improves child dietary intake: findings of a randomised
trial of an implementation intervention. Public Health Nutrition, 21(3), 607‐617. doi:10.1017/S1368980017003366

Program/Research Project:
Name

Supporting Healthy Menus in Childcare: Improving Cooks Intentions to Implement Nutrition Guidelines

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
HNELHD, HMRI.
No
Children

Target group

Long day care services (centre‐based services typically open ≥8 hours/day) located within NSW, Australia, served as
the sampling frame. Services were excluded if they did not undertake menu planning on site or where cooks did not
understand English sufficiently to complete the survey.

No. of participants

77 childcare services (38 control and 39 intervention).

Recruitment methods

A list of centres was supplied by the NSW Ministry of Health and served as a sampling frame. An information
statement was sent to service cooks two weeks prior to being called and invited to participate in a computer assisted
telephone interview (CATI).

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

Intervention service cooks were mailed a two‐page educational material together with a menu planning checklist.
Intervention development and evaluation was guided by the theory of planned behaviour.

Outcomes:
Overarching aim

To improve childcare service cooks’ intentions to use nutritional guidelines and provide fruit and vegetables on their
menu by providing printed education material.

Formal evaluation?

Yes, RCT.

Key outcomes

The use of educational materials can improve childcare service cooks’ intentions to use nutritional guidelines;
however, as a standalone strategy, it may not improve provision of food on menus.

Translation of findings into practice

Unknown

More Info:

More information

Yoong, S. L., Jones, J., Marshall, J., Wiggers, J., Seward, K., Finch, M., . . . Wolfenden, L. (2016). A theory‐based
evaluation of a dissemination intervention to improve childcare cooks' intentions to implement nutritional guidelines
on their menus.(Report). Implementation Science, 11(1). doi:10.1186/s13012‐016‐0474‐7

Program/Research Project:
Name

Supporting Healthy Menus in Childcare: Low Intensity Intervention

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2015
2015
HNELHD, HMRI, Heart Foundation, Cancer Council NSW.
No
Children

Target group

Childcare centres that were open for eight or more hours a day and that prepare and provide food on‐site to children
while in care were included. Centres that did not prepare and provide all meals and snacks to children on‐site or did
not have a cook with some responsibility for menu planning were excluded from the study. Centres catering
exclusively for children requiring specialist care were excluded, as were mobile preschools and family day‐care homes.

No. of participants

44 centre‐based childcare services.

Recruitment methods

A list of centres was supplied by the NSW Ministry of Health and served as a sampling frame. Information statements
and consent forms were mailed out approximately one week prior to a telephone follow‐up where eligibility was
assessed and consent was obtained.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The intervention provided centres with: 1) Training; 2) Written menu feedback; and 3) Printed resources, in an
attempt to increase their compliance with nutrition guidelines.

Outcomes:
Overarching aim

To increase childcare centre compliance with nutrition guidelines by providing an intervention that includes training,
and the provision of written menu feedback and printed resources.

Formal evaluation?

Yes, RCT.

Key outcomes

Due to the complexity of guidelines, limited follow‐up support, lower training uptake, and low intervention dose, the
intervention was not effective in supporting the practice change required.

Translation of findings into practice

Unknown

More Info:

More information

Finch, M., Seward, K., Wedesweiler, T., Stacey, F., Grady, A., Jones, J., . . . Yoong, S. L. (2019). Challenges of Increasing
Childcare Centre Compliance With Nutrition Guidelines: A Randomized Controlled Trial of an Intervention Providing
Training, Written Menu Feedback, and Printed Resources. American Journal of Health Promotion, 33(3), 399‐411.
doi:10.1177/0890117118786859

Program/Research Project:
Name

Supporting Healthy Weight Gain During Pregnancy in the Hunter New England Local Health District

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
2021
HNELHD
No

Target group

Antenatal clinicians within Hunter New England Local Health District.

No. of participants

Yet to recruit.

Recruitment methods

All maternity services across HNELHD will receive a multi‐strategic practice change intervention.

Intervention:
Setting
Type

Outpatient
Selective prevention

Intervention

Adult women

The intervention will form part of an integrated model for addressing multiple health risk behaviours during
pregnancy, which will also incorporate best practice antenatal care for alcohol consumption and tobacco use.
HNE Maternity Services and HNE Population Health are collaborating to develop, test, refine and rollout a best
practice model of assessment and care for all three health behaviours in pregnancy, and implementation strategies to
support antenatal clinicians improve practice.

Outcomes:
Overarching aim

To increase the provision of best practice gestational weight gain care to pregnant women.

Formal evaluation?

Yes, implementation evaluation.

Key outcomes

Not yet available.

Translation of findings into practice

The project is already informing clinical practice.

More Info:

More information

Dr Melanie Kingsland, Hunter New England Population Health.

Program/Research Project:

Host organisation

Supporting Implementation of Healthy Eating and Physical Activity Policies and Practices in Childcare: High Intensity
Intervention
HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2012
2014
Australian National Preventive Health Agency.
No

Name

Children

Target group

Centre‐based childcare services included pre‐schools and long day‐care services. Services in the region were ineligible
if they: catered exclusively for children requiring specialist care, provided all on‐site meals to children or were fully
government funded.

No. of participants

128 services (64 intervention, 64 control).

Recruitment methods

Service Managers at all eligible services were contacted by a research assistant and invited to provide consent: (1) For
their service to participate in the study; (2) For their own participation in a computer‐assisted telephone interview
(CATI) survey; and (3) For one of their room leaders to be contacted and invited to participate in a CATI survey. A
subsample of nominated supervisors were randomly selected by a research assistant using a random number function
and invited to provide consent for their service to participate in a one‐day, post‐intervention observation to assess
child dietary intake and physical activity behaviours.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The intervention consisted of eight evidence‐based strategies to facilitate childcare service implementation of the
healthy eating and physical activity policies and practices, including: 1) Implementation support staff; 2) Securing
executive support; 3) Provision of staff training; 4) Employment of consensus processes; 5) Provision of academic
detailing visits; 6) Provision of tools and resources; 7) Performance monitoring and feedback; and 8) Employment of a
communications strategy.

Outcomes:
Overarching aim

To increase the implementation of healthy eating and physical activity policies and practices by centre‐based childcare
services.

Formal evaluation?

Yes, RCT.

Key outcomes

There were no significant differences between groups at follow‐up on implementation of healthy eating and physical
activity policy, or on measures of child dietary intake or physical activity.

Translation of findings into practice

Unknown

More Info:

More information

Jones, J., Wyse, R., Finch, M., Lecathelinais, C., Wiggers, J., Marshall, J., . . . Wolfenden, L. (2015). Effectiveness of an
intervention to facilitate the implementation of healthy eating and physical activity policies and practices in childcare
services: a randomised controlled trial.(Report). Implementation Science, 10(1). doi:10.1186/s13012‐015‐0340‐z

Program/Research Project:

Host organisation

Supporting Implementation of Healthy Eating and Physical Activity Policies and Practices in Childcare: Low Intensity
Intervention
HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2013
2014
HNELHD, HMRI, UON, Cancer Council NSW, Heart Foundation, NHMRC, ARC.
No

Name

Children

Target group

Long day care services and preschools were included. Services catering exclusively for children requiring specialist
care, mobile preschools, and Department of Education and Communities preschools were excluded, as were services
already involved in an alternative RCT. Services already identified through local health service data as
comprehensively implementing healthy eating and physical activity policies and practices were also excluded.

No. of participants

131 services (68 intervention, 63 control).

Recruitment methods

A list of all 366 childcare services in the region provided by the Early Childhood Education and Care Directorate (the
Government Licensing Authority) served as the sampling frame. Study information and consent forms were mailed to
services approximately two weeks before a telephone call from a research assistant assessing eligibility and
requesting consent to participate in data collection.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The implementation intervention was primarily delivered to nominated supervisors of each childcare service via five
cycles of performance review and facilitated feedback conducted over a period of 10 months. The first was face‐to‐
face with subsequent reviews done over the phone.

Outcomes:
Overarching aim

To increase the implementation of healthy eating and physical activity‐promoting policies and practices in childcare
services.

Formal evaluation?

Yes, RCT.

Key outcomes

There were no significant differences in the proportion of services implementing all six practices at 12 months. There
were also no differences between groups in the mean number of policies and practices implemented, or the
proportion implementing each of the six individual policies and practices at 12 months.

Translation of findings into practice

Unknown

More Info:

More information

Finch, M., Stacey, F., Jones, J., Yoong, S. L., Grady, A., & Wolfenden, L. (2019). A randomised controlled trial of
performance review and facilitated feedback to increase implementation of healthy eating and physical activity‐
promoting policies and practices in centre‐based childcare. Implementation science : IS, 14(1), 17‐17.
doi:10.1186/s13012‐019‐0865‐7

Program/Research Project:
Name

SWAP IT Childcare

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
2019
HNELHD, National Heart Foundation, NHMRC.
No
Children

Target group

Inclusion: Lunchbox services must cater for children three to six years of age, and be either existing users of the
designated parent communication app, or are willing to start using it. Parents/carers will be eligible to participate if
their child attends during the days of data collection period and they are willing to use the app.
Exclusion: Services will be excluded if they are participating in any other trial related to improving child nutrition,
cater exclusively for children with special needs or are a Department of Education community run service. Children
will be excluded if they have special dietary requirements or allergies that would necessitate specialised tailoring of
their diet.

No. of participants

Unknown

Recruitment methods

Initial recruitment will target eligible services currently using Skoolbag (n = 13), after which services that do not use
any app will be randomly approached (n=112) until 18 services are enrolled in the trial.
Centre‐based childcare staff will distribute hard copies of information statements and consent forms to parents
approximately two weeks prior to baseline data collection.

Intervention:
Setting
Type

Intervention

Childcare
Universal prevention

The 4‐month m‐health intervention called “SWAP IT Childcare” will consist primarily of the provision of targeted
information, lunchbox food guidelines and website links addressing parent‐barriers to packing healthy lunchboxes
delivered through push notifications via an existing app used by childcare services to communicate with parents.

Outcomes:
Overarching aim

To reduce the packing of discretionary foods in children’s childcare lunchboxes.

Formal evaluation?

Yes, RCT.

Key outcomes

Not yet available.

Translation of findings into practice

Unknown

More Info:

More information

http://www.goodforkids.nsw.gov.au/early‐childhood‐services/swap‐it/

Program/Research Project:
Name

SWAP IT Lunchbox Program

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2017
2017
HMRI, Hunter Children's Research Foundation, NHMRC, ARC, Heart Foundation.
No
Children

Target group

Primary schools from the study region were considered eligible for inclusion if they: were a Catholic school; had
greater than 120 student enrolments; were a current user of the preferred school mobile communication app; and
were not participating in other nutrition or physical activity based research studies.
Schools catering for students aged 13‐18 years, schools catering for children with special needs (such as intellectual
disabilities) and those participating in another physical activity intervention were excluded.
All students aged 5 to 12 years were exposed to the intervention.

No. of participants

12 primary schools, 1915 lunchbox observations.

Recruitment methods

School principals were provided with a study information package and asked to provide written informed consent.
Recruitment continued until 12 schools consented to participate.
Students from all schools were invited to take part in the data collection component via an information package sent
to their parents who were asked to sign a consent form.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The lunchbox intervention provided: 1) School nutrition guidelines; 2) Lunchbox lessons; 3) Information pushed to
parents via a school‐communication app; and 4) Parent resources addressing barriers to packing healthy lunchboxes.

Outcomes:
Overarching aim

The lunchbox program aimed to improve the contents of children’s lunchboxes by supporting parents/carers to swap
what is packed from discretionary (“sometimes”) foods and drinks to core (“everyday”) foods and drinks.

Formal evaluation?

Yes, RCT.

Key outcomes

There were no significant differences between the intervention and control groups in mean energy of foods packed
within lunchboxes. There was a significant increase favouring the intervention in the secondary outcome of mean
lunchbox energy from nutritious everyday foods, and a non‐significant increase in percentage of lunchbox energy
from nutritious everyday foods in intervention schools. The intervention was feasible, acceptable and potentially
effective in improving the nutritional quality of foods packed within children’s lunchboxes.

Translation of findings into practice

This intervention is being scaled up. The larger RCT is yet to recruit.

More Info:

More information

Dr Rachel Sutherland, Program Manager, Population Health, HNELHD

Program/Research Project:
Name

Swap It, Physical Activity (SIPA)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2017
Unknown
No

Target group

Children

Catholic primary schools within HNELHD who were using the school mobile app.
All students (4‐13 years) at eligible schools were invited to participate.
Schools with secondary students (central schools), catering exclusively for children requiring specialist care, and/or
schools already involved in a physical activity trial were ineligible.

No. of participants

12 schools, 2112 students.

Recruitment methods

Catholic primary schools within the Hunter New England Local Health District of NSW were invited to participate.
Twelve primary schools in the Hunter region were randomly allocated to one of 3 intervention arms or a control
group.

Intervention:
Setting
Type

Intervention

School
Universal prevention

1) Lunchbox intervention: Support parents/carers to swap what is packed from non‐core foods and drinks to core
foods and drinks.
2) Physical activity intervention: Support schools to implement a mandatory NSW Department of Education physical
activity policy on student’s physical activity levels.
3) Both interventions together.

Outcomes:
Overarching aim

To improve healthy eating and physical activity in school‐aged children.

Formal evaluation?

Yes, factorial RCT.

Key outcomes

Results not yet available, publications in press or under review.

Translation of findings into practice

The findings of this study directly informed the SWAP IT Lunchbox Program which has received TRGS and NIB funding
and the PACE study which received NHMRC and MRFF funding.

More Info:

More information

Dr Nicole Nathan, Population Health, HNE.

Program/Research Project:
Name

Sweet Dreams (JHH Metabolic Clinic)

Host organisation

HNELHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2018
HNE Innovation Funding.
No

Target group

Adults

Patients with Type 2 diabetes and a BMI>40kg/m2. 50% were on CPAP for obstructive sleep apnoea.

No. of participants

40 patients.

Recruitment methods

Patients were recruited from specialist clinics at John Hunter Hospital.

Intervention:
Setting
Type

Outpatient
Treatment

Intervention

Patients attended a group education session, followed by a 48‐week individualised plan comprising of a 12‐week very
low energy diet followed by the gradual reintroduction of meals.

Outcomes:
Overarching aim

To reduce weight and improve clinical outcomes related to comorbidities for severe complex obesity.

Formal evaluation?

Yes

Key outcomes

Weight decreased by 14.5%, HbA1c reduced to less than 1%. Insulin requirements at 12 and 24 weeks were >80%
lower. 50% of participants ceased insulin and remained off insulin therapy at 24 weeks. Obstructive sleep apnoea
improved from the 'severe' to 'moderate' category. Quality of life measures improved.

Translation of findings into practice

No due to lack of funding. A business plan was submitted to HNE Health to reinstate the clinic (this group of patients
currently have no available public service in the region) and expand to include physiotherapy, psychology input and
pre‐habilitation for metabolic surgery. The model is based on the successful Concord Clinic in Sydney.

More Info:

More information

Dr Katie Wynne, Senior Staff Specialist Endocrinology & Diabetes, JHH.
Pradeepan, S., Pullen, S. J., Viljevac, N., Murdoch, T., Bone, E., Stormer, J., . . . Wynne, K. (2018). VLED is an effective
real‐life treatment for severe complex obesity, and improves obstructive sleep apnoea. Journal of Sleep Research,
27(S2), n/a‐n/a. doi:10.1111/jsr.35_12765

Program/Research Project:
Name

Switch Your Sip

Host organisation

HNELHD

In collaboration with

UON, HMRI.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2018
2018
NSW Health TRGS.
No
Adolescents

Target group

All Year 7 to 9 students (approximately aged between 12 and 15) in participating schools were eligible to participate.
Classes catering for students with special needs (i.e. specialist support classes) were excluded.

No. of participants

Unknown

Recruitment methods

A convenience sample of schools was sent a letter with an invitation to participate. One week later, a research officer
contacted the school principal to invite participation. Recruitment occurred until 6 schools were recruited.
All children in Years 7 to 9 were given a consent form to take home. One‐ to two‐weeks later, parents who had not
returned the form were phoned by an authorised staff member to remind them of the opportunity to participate.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The intervention comprised sugar‐sweetened beverage (SSB) curriculum lessons, communication with students and
parents, a month‐long school challenge, and school nutrition environment modifications.

Outcomes:
Overarching aim

To reduce daily SSB consumption and daily percentage energy intake from SSBs of secondary‐school students.

Formal evaluation?

Yes, RCT.

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

Ooi, J. Y., Sutherland, R., Nathan, N., Yoong, S. L., Janssen, L., Wrigley, J., & Wolfenden, L. (2018). A cluster randomised
controlled trial of a sugar‐sweetened beverage intervention in secondary schools: Pilot study protocol. Nutrition and
Health, 24(4), 217‐229. doi:10.1177/0260106018791856

Program/Research Project:
Name

Switch‐Off 4 Healthy Minds (S4HM)

Host organisation

UON

In collaboration with

Australian Catholic University.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2014
2014
HMRI, ARC, NHMRC.
No

Target group

Year 7 students who were failing to meet national screen‐time guidelines (i.e., >2 h/day) at Catholic secondary schools
located in the Hunter region.

No. of participants

322 adolescents from eight secondary schools.

Recruitment methods

All Catholic secondary schools (N=20) located in the Hunter region were invited to participate, and the first eight
schools to provide written consent were accepted.
Students in Grade 7 at the study schools completed an eligibility questionnaire, which asked them to report their total
time spent using screen devices for the purposes of recreation on a typical school day. Students failing to meet
national screen‐time guidelines were considered eligible and invited to participate, and the first 40 students from
each school to return signed consent letters were included.

Intervention:
Setting
Type

Intervention

Adolescents

School
Selective prevention

The S4HM intervention included: an interactive seminar (focusing on the consequences of excessive recreational
screen‐time and the benefits of reducing it), eHealth messaging (32 prompts over 6 months delivered twice weekly), a
behavioural contract and parental newsletters (6 over 6 months).

Outcomes:
Overarching aim

To reduce recreational screen‐time in adolescents who were failing to meet national screen‐time guidelines.

Formal evaluation?

Yes, RCT.

Key outcomes

At post‐intervention, significant reductions in screen‐time were observed in both groups, with a greater reduction
observed in the intervention group. However, the adjusted difference was not statistically significant. There were no
significant intervention effects for mental health outcomes, physical activity or BMI. Significant mediation effects for
autonomous motivation were found.

Translation of findings into practice

Unknown

More Info:

More information

Babic, M. J., Smith, J. J., Morgan, P. J., Lonsdale, C., Plotnikoff, R. C., Eather, N., . . . Lubans, D. R. (2016). Intervention
to reduce recreational screen‐time in adolescents: Outcomes and mediators from the ‘Switch‐Off 4 Healthy Minds’
(S4HM) cluster randomized controlled trial. Preventive Medicine, 91, 50‐57. doi:10.1016/j.ypmed.2016.07.014

Program/Research Project:
Name

Thinking While Moving in English (TWM‐E)

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
NSW Department of Education.
Unknown

Target group

Students from 2 x Year 4 classes in one primary school.

No. of participants

29 intervention, 26 control.

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

Thinking While Moving in English was a primary school program that integrates physical activity into English lessons. It
consisted of 3 x 40 minutes physically active academic lessons per week, delivered over a 4‐week period.

Outcomes:
Overarching aim

To increase PA levels in children to achieve physical, cognitive and learning benefits.

Formal evaluation?

Yes, 2x2 between subjects‐experimental design.

Key outcomes

Results revealed significant improvements in on‐task behaviour and spelling in the intervention group, compared to
the control group. Significant group effects were observed for physical activity.

Translation of findings into practice

This successful feasibility trial will be used to inform a larger clustered randomized controlled trial and provide further
evidence of program effectiveness and sustainability.

More Info:

More information

Mavilidi, M. F., Lubans, D. R., Eather, N., Morgan, P. J., & Riley, N. (2018). Preliminary Efficacy and Feasibility of the
"Thinking While Moving in English": A Program with Integrated Physical Activity into the Primary School English
Lessons. Children (Basel, Switzerland), 5(8). doi:10.3390/children5080109

Program/Research Project:
Name

Thirsty? Choose Water!

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
Ongoing
TRGS, MRFF.
No
Adolescents

Target group

TRGS study: Year 7 high school students from across the Central Coast, South West Sydney and Illawarra Shoalhaven
regions.
MRFF study: Year 7 high school students in the Hunter New England and Mid North Coast LHDs.

No. of participants

TRGS: 61 secondary schools from the Central Coast, Illawarra Shoal Haven and South West Sydney.
MRFF: Approximately 24 regional schools from HNE and MNC LHDs.

Recruitment methods

TRGS: Communication strategies included email, telephone and face‐to‐face meetings between LHD project officers
and local schools.

Intervention:
Setting
Type

Intervention

School
Universal prevention

The basis of the Thirsty? Choose water! project is enabling students to refill their water bottles, with easy and free
access to chilled water at school, combined with education and promotion of the benefits of drinking water in class.
This message is then reinforced at the second Year 7 immunisation visits.

Outcomes:
Overarching aim

To increase the intake of water and decrease the consumption of sugar‐sweetened beverages amongst adolescents.

Formal evaluation?

Yes, RCT.

Key outcomes

The TRGS study involved 61 schools and 31 schools have installed water stations.

Translation of findings into practice

The results of the TRGS study will inform the subsequent roll‐out of the program with MRFF funding.

More Info:

More information

https://nswregionalhealthpartners.org.au/our‐work/thirsty‐drink‐water/

Program/Research Project:
Name

Using Mindfulness to Increase Hunger Tolerance

Host organisation

UNE

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
2018
Higher Degree Learning.
No
Adults

Target group

Anyone interested but excluded those with a previous diagnosis of an eating disorder, those with diabetes and those
who were taking appetite suppressants. The participants age ranged from 18 to 72.

No. of participants

110 participants.

Recruitment methods

Participants were recruited from a newspaper article, radio interviews, flyers on noticeboards and mailbox drops in
the Tamworth and Armidale regions. The study was also posted in forums on Moodle, Facebook and Survey Circle.
First year psychology students who completed the study were eligible to receive course credit and students also
received points towards completing the New England Award.

Intervention:
Setting
Type

Intervention

Home
Universal prevention

Participants in the training group completed a two‐week mindfulness‐based training course designed to increase
hunger tolerance. Participants engaged with written material and videos on hunger tolerance and mindfulness.
Participants then participated in 15‐minute body scans. Participants were instructed to complete the meditation
whilst they were hungry, focusing on the thoughts, feelings and sensations that accompanied their hunger. The
second week of training aimed for participants to increase their hunger tolerance using short meditations.
Participants were given a fact sheet and received email support from the research team.

Outcomes:
Overarching aim

To investigate mindfulness as a strategy for increasing hunger tolerance.

Formal evaluation?

Yes, RCT.

Key outcomes

Results showed that when compared to the waitlist group, the training group significantly increased hunger tolerance
(p<.001) and increased mindfulness scores (p = .02). However, mindfulness was not found to mediate the relationship
between hunger tolerance and assigned condition. More research is needed to clarify the relationship between
mindfulness and hunger tolerance.

Translation of findings into practice

Unknown

More Info:

More information

A/Prof John Malouff, School of Psychology, UNE.

Program/Research Project:
Name

Using Technology Platforms to Improve the Use of Chronic Disease Prevention Services to Reduce Child Obesity

Host organisation

HNELHD

In collaboration with

CC, MNC LHDs.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2019
2021
MRFF
No

Target group

Thirty primary schools who cater for up to 10,000 children and who are current users of the SkoolBag app.

No. of participants

Yet to recruit.

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

Thirty primary schools who cater for up to 10,000 children and who are current users of the SkoolBag app will receive
the electronic messaging intervention. Theoretically based messaging will be designed to provide information and
motivate parents to access evidence based services with the aim of reducing child obesity.

Outcomes:
Overarching aim

To reduce child obesity by increasing the use of evidence‐based government services through the delivery of health
information and referral direct to parents across three LHDs.

Formal evaluation?

Yes, RCT.

Key outcomes

Not yet available.

Translation of findings into practice

Unknown

More Info:

More information

https://nswregionalhealthpartners.org.au/our‐work/child‐obesity/

Program/Research Project:
Name

Vege Adventure

Host organisation

CCLHD

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

Unknown
Unknown
Unknown
Unknown

Target group

Primary school children in Years 1 and 2.

No. of participants

Unknown

Recruitment methods

Unknown

Intervention:
Setting
Type

School
Universal prevention

Intervention

Children

Vege Adventure is a one week activity to promote fruit and vegetables as part of the Crunch&Sip® break on Central
Coast primary schools. The aim is to encourage students to eat a different coloured fruit or vegetable each day of the
week. It is hoped this will encourage them to taste different fresh fruit and vegetables.

Outcomes:
Overarching aim

To promote the consumption of fruit and vegetables in primary school children.

Formal evaluation?

Unknown

Key outcomes

Unknown

Translation of findings into practice

Unknown

More Info:

More information

http://www.healthpromotion.com.au/vege‐adventure/

Program/Research Project:
Name

Video‐Coaching to Assist Lifestyle (VITAL) Change for Mums

Host organisation

UON

In collaboration with

N/A

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2016
2016
PhD and HMRI scholarship.
N/A
Adult women

Target group

Inclusion: 3‐12 months postpartum, over 18 years old, currently overweight (BMI >25) or >2kg over self‐reported pre‐
pregnancy weight, medical clearance for exercise participation, WiFi internet access with a minimum connection
speed of 300kbps, being able to attend the UON campus on two occasions for assessments, not currently pregnant or
trying to conceive for the study duration and not currently taking hypoglycaemic medications or insulin.
Exclusion: Women with a pre‐pregnancy BMI of <18.5 kg m2.

No. of participants

30 women.

Recruitment methods

The women were recruited within 10 days via posts on HMRI's Facebook and Twitter accounts. Participants were
screened for eligibility via an online survey.

Intervention:
Setting
Type

Intervention

Online
Targeted prevention/Treatment

VITAL Change for Mums was a personally tailored nutrition and exercise program for postpartum women delivered
via video‐consultations by an accredited practising dietitian and accredited exercise physiologist. Participants received
up to five real‐time personalised video‐consultations over an 8‐week intervention period.

Outcomes:
Overarching aim

To support women 3–12 months postpartum to lose weight.

Formal evaluation?

Yes, pre and post.

Key outcomes

Statistically significant improvements in waist circumference, body composition, cardiorespiratory fitness, dietary
intake and physical activity were observed from baseline to 8 weeks.

Translation of findings into practice

Results of the program informed the development of Body Balance Beyond.

More Info:

More information

Vincze, L., Rollo, M. E., Hutchesson, M. J., Callister, R., & Collins, C. E. (2018). VITAL change for mums: a feasibility
study investigating tailored nutrition and exercise care delivered by video‐consultations for women 3–12 months
postpartum. Journal of Human Nutrition and Dietetics, 31(3), 337‐348. doi:10.1111/jhn.12549

Program/Research Project:
Name

Workplace POWER (Preventing Obesity Without Eating like a Rabbit)

Host organisation

UON

In collaboration with

Tomago Aluminium.

Start date
End date
Funding source
Ongoing funding?
Participants:
Population group

2009
2010
Tomago Aluminium, HMRI.
Unknown
Adult men

Target group

Overweight/obese (BMI = 25‐40) male employees at Tomago Aluminium. Mean (SD) age = 44.3 (8.6) years; body mass
index = 30.5 (3.6).
Exclusion: 1) A history of major medical problems, such as heart disease in the last 5 years; 2) Diabetes, orthopedic or
joint problems that would be a barrier to physical activity; 3) Weight loss of 4.5 kg or more within the last 6 months;
or 4) Taking medications that might affect body weight.

No. of participants

110 participants.

Recruitment methods

Crews of shift workers were recruited via a staff e‐mail from the Health Services Department. The Health Service
Department informed crew leaders about the studies, who also promoted the program at crew meetings.

Intervention:
Setting
Type

Intervention

Workplace
Targeted prevention/Treatment

The 3‐month Workplace POWER program consisted of: 1) A single face‐to‐face information session (75 minutes)
providing basic education for weight loss; 2) A study website (www.calorieking.com.au), where men were asked to
report their weight once a week and submit regular online daily eating and exercise diaries to receive feedback on
their entries; 3) Resources consisting of a weight loss handbook, a website user guide, and a pedometer for self‐
monitoring. The intervention is modelled on a previous successful male‐focused weight loss program, SHED‐IT, and
adapted to be more specific to the study group.

Outcomes:
Overarching aim

To support male shift workers to lose weight.

Formal evaluation?

Yes, RCT.

Key outcomes

Retention was 81%. Intention‐to‐treat analysis using linear mixed models revealed a significant intervention effect for
weight, quality of life (mental), presenteeism, absenteeism, and injuries. The Workplace POWER weight loss program
improved a number of important work‐related outcomes in male shift workers.

Translation of findings into practice

Unknown

More Info:

More information

Morgan, J. P., Collins, E. C., Plotnikoff, C. R., Cook, T. A., Berthon, T. B., Mitchell, T. S., & Callister, T. R. (2012). The
Impact of a Workplace‐Based Weight Loss Program on Work‐Related Outcomes in Overweight Male Shift Workers.
Journal of Occupational and Environmental Medicine, 54(2), 122‐127. doi:10.1097/JOM.0b013e31824329ab

Service or Department:
Name
Unit/department
Host organisation
In collaboration with
Funding source
Concerns about future funding?
Patients/Participants/Clients:

Bariatric surgery
John Hunter Hospital
HNELHD
N/A
HNELHD
Yes

Patients/participants/clients

Adults with obesity under the Metabolic clinic. Currently
bariatric patients with gastric reflux.

No. of patients

Approximately 6 patients per year.

Referral sources

Specialist and GP referral.

Length of waiting list

A waiting list for obesity surgery in the public hospital does
not exist.

Barriers/enablers to patient participation

No funding exists for obese patients to receive bariatric
surgery in the public health system. At present, bariatric
surgery is only performed in patients with gastric reflux.

Services:
Setting

Inpatient

Description of services

Before the HNELHD Metabolic clinic, bariatric surgery was
provided on an ad hoc basis to obese patients upon referral
from other specialists, e.g. orthopaedic surgeons,
endocrinologists. Between 2016 and 2018, bariatric surgery
was a treatment option of the Metabolic clinic (which has
closed due to lack of funding, see the Sweet Dreams
program for more information). At present, obesity surgery
is only being undertaken in the context of gastric reflux.

Quality improvement activities

Unknown

Staff:
Structure of department

Consultant surgeon, 0.2 FTE dietician.

Ongoing PD for weight management

Unknown

Outcomes:
Patient outcomes measured?

Unknown

Outcomes
More info:

Unknown

More information

Two consultant surgeons providing anti‐reflux surgery at
JHH include Dr Costa Karihaloo and Dr Tim Wright.

Service or Department:
Name
Unit/department
Host organisation
In collaboration with
Funding source
Concerns about future funding?
Patients/Participants/Clients:

Patients/participants/clients

No. of patients
Referral sources

Children's Weight Management Service
John Hunter Children's Hospital
HNELHD
N/A
HNELHD, resourced from existing departmental budgets.
No
This service is for children and young people with a BMI
above the 95th centile and associated co‐morbidities, such
as obstructive sleep apnoea, fatty liver disease,
hypertension, elevated fasting blood glucose level or HbA1c,
fasting dyslipidaemia, and psychosocial difficulties e.g.
bullying, depression, behavioural difficulties.
Less than 100.
The services accepts referrals from paediatricians and
general practitioners.

Length of waiting list

Minimal

Barriers/enablers to patient participation

Significant numbers of referred patients do not attend.
Reasons include family work and school commitments, lack
of transport, illnesses, other medical appointments, and lack
of family engagement.

Services:
Setting

Description of services

Quality improvement activities

Outpatient
The service provides a combination of individual and group
sessions over a 4 month period. As part of the service,
patients are offered appointments with a dietician,
psychologist, physiotherapist, and social worker.
Patients are grouped according to age: 1) 2‐12 year olds ‐
For children, nutrition advice is provided and children are
supervised to exercise while parents/caregivers attend
education sessions; and 2) 13‐18 year olds ‐ For adolescents,
a fortnightly education program is supplemented by exercise
in a rehab gym.
None specific to service, service is comprised of
professionals from multiple departments.

Staff:
Structure of department

Ongoing PD for weight management

Service delivered by paediatrician (0.2 FTE), dietician (0.2
FTE), clinical nurse specialist (0.2 FTE), social worker (0.2
FTE), paediatric fellow (0.1 FTE), psychologist (0.2 FTE) and
physiotherapist (0.2 FTE).
No mandatory PD requirements for paediatricians, although
optional training does exist.

Outcomes:
Patient outcomes measured?
Outcomes
More info:
More information

Height, weight and blood pressure measured at baseline,
fortnightly and at 4 months.
Minimal short term improvement.
Dr Elizabeth Percival, Staff Specialist in Paediatrics, John
Hunter Children's Hospital.

Appendix 2: CReDITSS Statistical Analysis Report - Overweight and Obesity

CRεDITSS
(Clinical Research Design, IT and Statistical Support)

Statistical Analysis Results
Healthy Weight Strategy Project: Exploring Overweight Rates in the
Region (Updated)

Prepared by: Jack Faulkner, Tiffany Evans and Christopher Oldmeadow
Affiliation: Clinical Research Design, Information Technology and Statistical
Support (CReDITSS), Hunter Medical Research Institute, Newcastle NSW
Australia
Date: 6/12/19

Statistical Analysis Results

Quote No: 19197

Table of Contents
Abbreviations ............................................................................................................................. 3
1. Introduction and Study Aims ................................................................................................. 3
2. General Statistical Methodology............................................................................................ 4
2.1 Identifying Variables of Interest ...................................................................................... 4
2.2 Data Collection ................................................................................................................ 4
2.3 Variable Definitions ......................................................................................................... 5
2.4 Statistical Analysis ........................................................................................................... 7
3. Results .................................................................................................................................... 9
3.1 Overweight Comparisons................................................................................................. 9
3.2 Adequate Fruit Intake Comparisons .............................................................................. 14
3.3 Low Physical Activity Comparisons ............................................................................. 16
3.4 Exploratory Data Analysis ............................................................................................. 17
3.5 Regression Analysis ....................................................................................................... 19
3.5.1 Overweight Models ................................................................................................. 19
3.5.2 Adequate Fruit Intake Models ................................................................................. 23
3.5.3 Low Physical Activity Models ................................................................................ 24
3.5.4 Multicollinearity and Regression Assumptions....................................................... 25
3.5.5 Influential Points and Model Comparisons ............................................................. 26
3.6 Limitations and Barriers ................................................................................................ 27
References ................................................................................................................................ 30
Appendix .................................................................................................................................. 32

Statistical Analysis Results

2

Abbreviations
ABS – Australian Bureau of Statistics
ASR – Age-standardised rate
BMI – Body mass index
CC – Central Coast
HNE – Hunter New England
IR – Inner regional
IRSD – Index of relative socio-economic status
LGA – Local government area
LHD – Local health district
LSAC – Longitudinal study of Australian children
LSIC – Longitudinal study of Indigenous children
MC – Major city
MNC – Mid North Coast
OR – Outer regional
PHIDU – Public Health Information Development Unit
SEIFA – Socio-Economic Index for Areas

1. Introduction and Study Aims
This was an observational descriptive study that aimed to explore overweight rates of both
adults and children in three local health districts (LHDs) in New South Wales (Central Coast,
Mid North Coast and Hunter New England), comprising twenty-eight local government areas
(LGAs). Assessing differences in overweight rates and the role of health and social factors is
important for understanding health issue dynamics and implementing change. Health issues
can also be represented by diet and exercise outcomes. Information and supplementary
measures that describe populations and communities are publicly available, and these
measures will be collated to investigate potential determinants for specific health topics in
age and gender subsets.
The main objectives were to:
-

Collect and collate an appropriate dataset of population health and social factors for
specific geographical areas
Effectively compare local government areas as well as local health districts in terms
of overweight rates, fruit and vegetable consumption and physical activity rates
Analyse and explore whether health determinants are associated with these rates
within the region of interest for male and female adults and children
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2. General Statistical Methodology
2.1 Identifying Variables of Interest
Variables of interest and potential data sources were identified during discussion with the
researcher. Where possible, data should be collected at the LGA or LHD level, for adults and
children as well as for each gender.
Variables: overweight (including obese) rates, education, indigenous status, index of relative
socioeconomic disadvantage (IRSD), rurality, ethnicity, marital status, physical activity,
smoking status, maternal education, maternal body mass index (BMI), gender proportion,
fruit intake, vegetable intake, age.
Potential sources: Australian Bureau of Statistics (ABS) Census, ABS National Health
Survey, Heart Foundation Heart Maps, Public Health Information Development Unit
(PHIDU) social health atlases, Longitudinal study of Australian Children (LSAC),
Longitudinal study of Indigenous Children (LSIC), Australian data archive dataverse,
eMaternity/Obstetrix database.

2.2 Data Collection
Microsoft Excel was used to collate outcome measures and suitable determinants. Aggregate
data were obtained from various data sources at the most granular geographic level available
(LGA or LHD). Data were summarised for adult and child populations and where possible,
by gender. The local government areas within each LHD were identified using the Heart
Maps feature of the Heart Foundation (National Heart Foundation of Australia, 2018a) and
the New South Wales Government health website (NSW Government, 2017). Agestandardised rates (ASR) of overweight (including obese) individuals for each LGA were
obtained for adults and children of each gender and overall from Australia’s Health Tracker
by Area (Australian Health Policy Collaboration, 2017). Modelled estimates of adequate fruit
intake for adults and children, and the corresponding ASRs were obtained for each local
government area from social health atlases of the PHIDU (Torrens University Australia,
2016a). Definitions of adequate fruit intake were sourced from health risk factor descriptions
(Torrens University Australia, 2016b). For adults, ASRs of current smoking status, low
education level and low physical activity were collected from the same source.
The proportion of children with mothers of low educational attainment was also acquired
from PHIDU. Figures for the male, female and total populations of adults and children of
each LGA were sourced from Australian Bureau of Statistics census data of 2016 (Australian
Bureau of Statistics, 2019). Corresponding proportions were subsequently calculated. From
the same data, percentages of individuals married and those with indigenous status were
computed for adults of both genders. The proportion of indigenous children was also
established. LGA population frequencies for each age enabled the median to be determined
for both adults and children and by gender. Proportional weight variables based on population
numbers were calculated for each LGA, in terms of adults and children of both genders
(Torrens University Australia, 2016a). National rates for each relevant variable were also
attained from respective sources.
Additionally, the 2016 SEIFA Index of Relative Socio-economic Disadvantage (IRSD) for
each LGA was gathered from the Heart Foundation (National Heart Foundation of Australia,
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2018b). Rurality was determined by cross-checking related 2016 ABS correspondences
between LGA (Australian Bureau of Statistics, 2016) and remoteness area mesh blocks
(Australian Bureau of Statistics, 2018). Subsequently, this was matched up with associated
census population counts (Australian Bureau of Statistics, 2017) where remoteness level for
each LGA was chosen based on the category corresponding to the highest proportion of the
population. Data explicitly at the LHD level was not readily accessible during the collection
process; variables of ethnicity, vegetable intake and maternal BMI for LGAs were also
unobtainable.

2.3 Variable Definitions
The three LHDs and their component LGAs (totalling 28) are described below:
i) Central Coast (CC):
- Central Coast
ii) Mid North Coast (MNC):
- Bellingen, Coffs Harbour, Kempsey, Nambucca, Port Macquarie-Hastings
iii) Hunter New England (HNE):
- Armidale Regional, Cessnock, Dungog, Glen Innes Severn, Gunnedah, Gwydir,
Inverell, Lake Macquarie, Liverpool Plains, Maitland, Mid-Coast, Moree Plains,
Muswellbrook, Narrabri, Newcastle, Port Stephens, Singleton, Tamworth Regional,
Tenterfield, Upper Hunter Shire, Uralla, Walcha
The locations of the 28 specified areas within New South Wales explored in this study are
highlighted in Figure 1.

Figure 1: Map of LGA locations of interest in New South Wales
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Primary and secondary outcomes were summarised for each LGA, and available health
determinants and social factors of interest were identified based on practical interest and for
their prospective impact on specified outcomes. The following variables were chosen for
inclusion in subsequent statistical analyses:














Overweight Rates: The age-standardised rates of modelled estimates for adults and
children overall and by gender who are biometrically classed as overweight (including
obese) for each LGA, used as the primary outcome measure within the study
Gender Proportion: The proportion of each gender within the LGA of interest,
recorded for adults and children
Index of Relative Socio-economic Disadvantage: A qualitative measure indicative of
the socio-economic inequality of the LGA, ranked from 1 to 5, where a lower quantile
corresponds to a greater comparative disadvantage
Indigenous Proportion: The proportion of individuals who identify as Aboriginal
and/or Torres Strait Islander, for adults and children, as well as each gender
Current Smoking Status: Age-standardised rates of current smokers estimated for men
and women in each LGA
Low Education Level: The age-standardised rates of adults in each area who left
school at year 10 or below or did not go to school, reflective of low educational
attainment
Low Physical Activity: The age-standardised rates of adults who reported no or low
levels of physical activity (i.e. insufficient exercise) within the last week for each
LGA; secondary outcome measure for the study
Married Proportion: The proportion of adults that are married (including de-facto
relationships of opposite gender and same-sex) for men and women in the specified
LGA
Median Age: The central age of the adult or child population by gender in each LGA
Low Maternal Education: The proportion of children in the LGA where the mother
has low education attainment
Local Health District: The larger region to which each LGA belongs
Rurality: The level of remoteness that each LGA is classified, categorised into major
city (MC), inner regional (IR), outer regional (OR), remote or very remote
Adequate Fruit Intake: The age-standardised rates of adults or children meeting the
recommended guideline for fruit consumption (two or more serves) each day within
the LGA; secondary outcome measure of the study
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2.4 Statistical Analysis
All statistical analyses were conducted in SAS v9.4 (SAS Institute, Cary, North Carolina,
USA) and R v3.5.3 (R Foundation for Statistical Computing, Vienna, AUT).
Age-standardised overweight rates were observed across the twenty-eight LGAs of the
region. This was also performed for fruit intake and physical activity outcomes. Descriptive
statistics for both continuous and categorical variables are reported, including unweighted
means, standard deviations, frequencies and proportions. Medians are given where the data
distribution was skewed. Where available, these were explored separately for adults and
children, as well as for males and females, to identify geographic areas of importance.
One-sample testing (e.g. t-tests) was used to compare study data of the 28 LGAs to national
measures for each variable and study cohort. Associated p-values were generated to assess
and highlight significant differences. Mean comparisons were weighted by total LGA
population proportions to account for different frequencies of individuals inhabiting the area;
this adjustment was only applied in the context of national comparisons.
Heat maps of primary and secondary outcomes were generated for corresponding study
cohorts to efficiently illustrate differences between LGAs. This was facilitated using acquired
geographical boundaries (Australian Government, 2019) as well as the rasterImage
(Seilmayer, 2019) and rgdal (Bivand, Keitt & Rowlingson, 2019) packages of the R
statistical software. Mean age-standardised rates of primary and secondary outcomes were
compared at the LHD level using two-sample t-tests and non-parametric equivalents (i.e.
Wilcoxon test with exact p-values for small sample sizes).
Linear regression was used to model variation in overweight ASRs across LGAs. A
univariate approach first assessed the crude associations of variables of interest with
overweight ASR. The possible explanatory variables of interest for these models included
gender proportion, indigenous proportion, low education level, married proportion, IRSD,
low physical activity, current smoking status, median age, LHD, low maternal education,
rurality and adequate fruit intake; secondary outcome measures of the study could be used as
predictors of the primary outcome if data was available. Crude coefficients, 95% confidence
intervals and corresponding p-values are presented. A p-value less than 0.20 indicated
important predictors which were then added to a multivariate model.
Multiple linear regression on the predictors identified in the univariate analyses modelled the
association of each variable with overweight ASR while accounting for the presence of the
others. Adjusted coefficients, 95% confidence intervals and p-values are presented; the
threshold for statistical significance was 0.05. Six models of overweight rates in total were
developed in accordance with age and gender as follows:
-

Adults: Overweight ASR vs Determinants of Adults (Overall, Men, Women)
Children: Overweight ASR vs Determinants of Children (Overall, Boys, Girls)

Some determinants were only applicable to a specified age group (e.g. only for adults) or
only available at a certain level of distinction (i.e. overall). Table 1 outlines the data that was
available for each statistical model. This process was repeated for modelling secondary
outcomes of interest, producing the following models:
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-

Adults: Adequate Fruit Intake ASR vs Determinants of Adults (Overall)
Children: Adequate Fruit Intake ASR vs Determinants of Children (Overall)
Adults: Low Physical Activity ASR vs Determinants of Adults (Overall)

Table 1: Availability of Data for Each Model
Variables
Overweight ASR
Low Education Level
Gender Proportion
Indigenous Proportion
IRSD Quantile
LHD
Married Proportion
Low Maternal Education
Median Age
Low Physical Activity
Current Smoking Status
Rurality
Adequate Fruit Intake

Adults








Men


Women


Children


Boys


Girls



























































The assumptions of linear regression were checked; diagnostics and graphical assessment
were used to assess model assumptions of adherence to linearity, residual normality,
independence, and constant variance of residuals. Robust (Huber-White) standard errors were
utilised to account for non-constant variance. Multicollinearity of predictors was also
investigated using variance inflation factors. A high variance inflation factor was defined by
scores greater than 5. Corresponding variables were subsequently investigated in their
respective models and omission was decided based on importance to study outcomes and
researcher interest. Influential observations were also explored for each model based on
resulting leverage scores and cook’s distance values.
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3. Results
3.1 Overweight Comparisons
Figures 2 to 7 present heat maps of overweight ASRs for the 28 LGAs, by gender and overall
for adults and children, across three LHDs. Figure 2 demonstrates that the lowest overweight
ASRs in adults overall were for Newcastle and Lake Macquarie LGAs. This observation was
also identified in men and women from Figures 3 and 4, respectively.
In adults, Newcastle presented the lowest overweight rates in males (68.0), females (56.6)
and overall (62.5). This was followed by Lake Macquarie LGA for all three comparative
populations (70.0, 58.5 and 64.4, respectively). Narrabri, Liverpool Plains and Gwydir had
the three highest age-standardised rates for each adult cohort explored. Narrabri exhibited the
largest ASR for adults in general (75.4) while Gwydir and Liverpool Plains afforded the
greatest relative rates for men (81.2) and women (69.1), respectively. All areas are located
within the Hunter New England health district. For the Mid North Coast, Port MacquarieHastings had the lowest rates for adults (67.6), men (73.7) and women (61.4); Coffs Harbour
also shared the smallest ASR for men. In comparison, Kempsey displayed the largest figures
for all three adult populations (72.3 for adults, 78.1 for men and 66.3 for women).

Figure 2: Heat Map of Overweight ASRs for Adults of each LGA
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Figure 3: Heat Map of Overweight ASRs for Men of each LGA

Figure 4: Heat Map of Overweight ASRs for Women of each LGA
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Figure 5 highlights the range of overweight rates for the 28 LGAs of interest for children
overall. Additionally, corresponding ASRs for boys and girls are displayed in Figures 6 and
7, respectively.
The lowest overweight rates in children overall of 21.7 was observed in Port MacquarieHastings, followed by 22.1 for Bellingen, Coffs Harbour and Walcha. Bellingen had the
smallest ASR for boys (23.0), compared to Walcha (19.5) for girls. For males, females and
total children, the highest rates were evident in the Hunter New England areas of Moree
Plains (28.8, 25.6 and 26.8, respectively) and Narrabri (28.8, 24.7 and 26.5, respectively).
Analogous to the results of adults, Kempsey had the highest ASR in the Mid North Coast for
children overall (25.2), boys (27.1) and girls (23.9); the lowest comparative rate in this
district for girls (20.3) was seen in Port Macquarie-Hastings. Port Stephens demonstrated the
smallest ASR for boys (24.2) in the Hunter New England LHD (see tables in Appendix for
highest and lowest overweight rate comparisons of age and gender cohorts by LHD).

Figure 5: Heat Map of Overweight ASRs for Children of each LGA
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Figure 6: Heat Map of Overweight ASRs for Boys of each LGA

Figure 7: Heat Map of Overweight ASRs for Girls of each LGA

Statistical Analysis Results

12

Irrespective of gender or LGA, adults exhibited significantly higher age-standardised
overweight rates than children. In terms of gender, men had greater overweight rates than
women in all areas; similarly, male children also presented higher rates than female children
(data not shown). Regardless of gender and age cohorts in Table 2, the Hunter New England
district expressed larger means than the Mid North Coast region for age-standardised
overweight rates. However, overweight rates of the Hunter New England LHD did not follow
a Normal distribution for all three adult cohorts. Subsequently, Wilcoxon rank sum tests were
used to show no significant difference in respective ASRs between the two districts (p >
0.05). From appropriate two-sample t-tests (not shown), only the mean overweight ASRs of
boys in the Mid North Coast (24.76, SD 1.760) and Hunter New England (26.36, SD 1.446)
region were significantly different (p = 0.0408). Since the Central Coast LHD only contained
one observation, valid comparisons including all three districts were not facilitated.

Table 2: Mean Overweight Rates (ASR per 100) by LHD
Model
Adults

Central Coast (n = 1)
68.20 (-)

Mid North Coast (n = 5)
69.38 (1.883)

Hunter New England (n = 22)
71.32 (3.333)

Men

77.30 (-)

75.46 (1.853)

77.05 (3.414)

Women

59.20 (-)

63.14 (1.917)

65.10 (3.189)

Children

23.30 (-)

23.04 (1.529)

24.23 (1.446)

Boys

25.10 (-)

24.76 (1.760)

26.36 (1.446)

Girls

21.70 (-)

21.72 (1.553)

22.50 (1.601)
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3.2 Adequate Fruit Intake Comparisons
The age-standardised rate of adequate fruit intake for each LGA was illustrated in Figure 8
for all adults. Armidale Regional exhibited the largest ASR for adults of 49.2, compared to
the lowest reported in both Moree Plain and Liverpool Plains (44.6); the corresponding
figures in the Mid North Coast LHD were present in Coffs Harbour (48.2) and Kempsey
(45.7), respectively.

Figure 8: Heat Map of Adequate Fruit Intake ASRs for Adults of each LGA

From Figure 9, children exhibited higher adequate fruit intake ASRs than adults for all LGAs
explored. Adequate fruit intake rates for children ranged from 61.9 in Gwydir to 73.4 in the
Upper Hunter Shire; both areas are located in the Hunter New England LHD. The highest
value reported for the Mid North Coast district was in Port Macquarie-Hastings (73.3).
Analogous to adults, the lowest value in this district was reported in Kempsey (67.3).
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Figure 9: Heat Map of Adequate Fruit Intake ASRs for Children of each LGA

As evident in Table 3, the mean ASR for adequate fruit intake of adults for the Mid North
Coast (47.28, SD 1.028) was larger than the Hunter New England LHD (47.04, SD 1.362);
the two were not considered significantly different based on a two-sample t-test with equal
variance (p > 0.05). This non-significant result was also observed in children between the two
respective districts (70.44, SD 2.615 compared to 68.29, SD 2.801).
Table 3: Mean Adequate Fruit Intake Rates (ASR per 100) by LHD
Model
Adults

Central Coast (n = 1)
48.10 (-)

Mid North Coast (n = 5)
47.28 (1.028)

Hunter New England (n = 22)
47.04 (1.362)

67.50 (-)

70.44 (2.615)

68.29 (2.801)

Children
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3.3 Low Physical Activity Comparisons
In Figure 10, the age-standardised low physical activity rates of adults were shown, ranging
from the lowest ASR of 61.7 in Newcastle to the highest corresponding rate of 81.7 in the
Walcha LGA; both are areas of the Hunter New England LHD.

Figure 10: Heat Map of Low Physical Activity ASRs for Adults of each LGA

Within the Mid North Coast, Kempsey reported the largest ASR (73.4) while Port
Macquarie-Hastings had the smallest (69.0). Overall, Hunter New England exhibited a larger
mean of low physical activity (73.31, SD 4.586) than the Mid North Coast (70.82, SD 2.372)
in Table 4. However, there was no significant difference between the mean rates of the two
districts.
Table 4: Mean Low Physical Activity rates (ASR per 100) by LHD
Model
Adults

Central Coast (n = 1)
68.10 (-)
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Hunter New England (n = 22)
73.31 (4.586)

3.4 Exploratory Data Analysis
Descriptive statistics for each variable are presented in Table 5 using LGA-level data. These
are summaries of LGA proportions given the contribution of 28 areas. 22 (78.57%) of the
areas assessed were in the Hunter New England district and 11 (39%) of the LGAs were in
the third quantile of IRSD.
Adults overall exhibited a greater mean overweight rate (per 100) of 70.86 (SD 3.164)
compared to 23.99 (SD 1.485) of children. Males had a larger mean ASR (76.78, SD 3.157)
compared to females (64.54, SD 3.184) for adults; this was also true in children for boys
(26.03, SD 1.583) versus girls (22.34, SD 1.568). Analogous results were observed when
comparing corresponding median rates. Regardless of age group or sex, overweight rates
were significantly different to corresponding national levels. In terms of secondary outcomes,
children exhibited a greater mean ASR overall (68.64, SD 2.804) compared to adults (47.12,
SD 1.283) for adequate fruit intake; the mean low physical activity ASR was 72.68 (SD
4.351).
The median values for the proportion who identify as indigenous, were greater for male
populations (men and boys) than females (women and girls). The median proportion of
indigenous children (12.25%) was much higher than for adults (4.65%). From non-parametric
comparisons, these median proportions were considered significantly different to Australian
rates. The mean proportion of adult males was slightly lower than 50%, but slightly higher
than 50% for children. The mean proportion of women who were married was less than the
equivalent value for men (58.39% and 60.46%, respectively). The mean ASR for current
adult smokers was 21.39 (SD 2.935); men displayed a higher mean rate than women (25.82
compared to 16.63).
When weighted appropriately, the overall mean values for each relevant variable of interest
was significantly different from the recorded Australian measures, except proportion of
adults, men or women who are married. The mean proportion of boys or girls in the LGA
were also not considered different to the national level (p < 0.05).

Table 5: Descriptive Statistics of Study Variables. Results represent mean or median LGA proportion
of individuals with the described trait, or frequencies and percentages of LGAs in the described
category. LGA is the unit of analysis.
Variable

Category

LHD

Central Coast
Mid North Coast
Hunter New England
Adults

National Level
(P-value) 1
63.47 (<.0001)

Men

70.75 (<.0001)

Women

56.40 (<.0001)

Children

25.80 (<.0001)

Boys

26.99 (<.0001)

Overweight (incl. Obese)
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Statistic

Result (n = 28)

Frequency (%)
Frequency (%)
Frequency (%)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)

1 (3.57)
5 (17.86)
22 (78.57)
70.86 (3.164)
72.10 (62.5, 75.4)
76.78 (3.157)
77.70 (68.0, 81.2)
64.54 (3.184)
65.80 (56.6, 69.1)
23.99 (1.485)
23.65 (21.7, 26.8)
26.03 (1.583)
25.90 (23.0, 28.8)

Girls

24.57 (<.0001)

Low Education Level
Gender Proportion

Mean (SD)
Median (Range)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Frequency (%)

22.34 (1.568)
21.95 (19.5, 25.6)
43.09 (4.394)
49.06 (1.014)
50.94 (1.014)
50.88 (1.161)
49.12 (1.161)
4.65 (2.8, 18.8)
5.10 (2.8, 17.6)
4.60 (2.7, 20.0)
12.25 (6.4, 31.8)
12.75 (6.4, 28.6)
12.35 (6.4, 34.8)
59.39 (2.895)
60.46 (2.771)
58.39 (3.303)
28.43 (4.933)
72.68 (4.351)
47.12 (1.283)
68.64 (2.804)
21.39 (2.935)
25.82 (3.303)
16.63 (2.516)
7 (25.00)

Adults
30.4 (<.0001)
Men
48.9 (0.0026)
Women
51.1 (0.0017)
Boys
51.3 (0.8148)
Girls
48.7 (0.9081)
Indigenous Proportion
Adults
2.3 (<.0001)
Men
2.2 (<.0001)
Women
2.3 (<.0001)
Children
5.0 (<.0001)
Boys
5.0 (<.0001)
Girls
5.1 (<.0001)
Married Proportion
Adults
58.1 (0.9224)
Men
59.4 (0.3971)
Women
56.9 (0.4810)
Low Maternal Education Children
17.0 (<.0001)
Low Physical Activity
Adults
66.3 (0.0041)
Adequate Fruit Intake
Adults
49.90 (<.0001)
Children
66.29 (<.0001)
Current Smoking Status
Adults
16.1 (<.0001)
Men
18.9 (<.0001)
Women
13.3 (<.0001)
IRSD Quantile
1 (Greatest
Disadvantage)
2
Frequency (%)
6 (21.43)
3
Frequency (%)
11 (39.29)
4
Frequency (%)
4 (14.29)
5 (Lowest
Frequency (%)
0 (0)
Disadvantage)
Rurality
Major City
Frequency (%)
4 (14.29)
Inner Regional
Frequency (%)
12 (48.26)
Outer Regional
Frequency (%)
12 (48.26)
Remote
Frequency (%)
0 (0)
Very Remote
Frequency (%)
0 (0)
1
National data reported for reference purposes; corresponding p-values produced based on one-sample testing
against relevant national measures
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3.5 Regression Analysis
3.5.1 Overweight Models
Linear regressions of age-standardised overweight rates against potential determinants were
performed for adult and child populations, overall and by gender. From inspection of the
following tables of linear regression analyses, median age was not significant in overall
adults or women while married proportion was not significant in men at the univariate level
of analysis. LHD was not found to be significant in any of the three crude models for adults,
based on Type III testing. This was also true for the children cohorts. Furthermore, gender
proportion, rurality and LHD were not considered significant in the overall children, boy or
girl models.
In the multivariate models explored for women and adults overall, IRSD was removed due to
evidence of potential multicollinearity with other predictors of interest. The multivariate
model of adults overall identified low education level (0.280; 95% CI: 0.175, 0.386) and low
physical activity rates (0.691; 95% CI: 0.566, 0.817) to have significant effects on agestandardised overweight rates (p < 0.0001). Gender proportion (p = 0.0039) and married
proportion (p = 0.0102) were also significant within this model. Compared to the respective
crude models, both effects became negative (-0.527; 95% CI: -0.884, -0.169 and -0.208; 95%
CI: -0.367, -0.049) in terms of impact on the corresponding outcome. In the adjusted model
for women, smoking status rate was considered significant (p = 0.0284); every unit shift in
smoking ASR was related to a 0.409 (95% CI: 0.043, 0.774) mean change in overweight
response when other factors were held constant. In male adults, the estimated effect of
proportion of men within the LGA (1.420; 95% CI: 0.598, 2.243) was highly significant,
where p = 0.0007. While no other effects were observed to be significant overall in the
adjusted model for men, males situated in second and third socio-economic classed LGAs
had significant 4.755 (95% CI: 0.526, 8.984) and 3.970 (95% CI: 0.131, 7.810) respective
increases in overweight rates than those in IRSD quantile 4 areas (with corresponding pvalues of 0.0275 and 0.0427 produced).
In the overall children model, the impact of adequate fruit intake on the overweight outcome
was found to be negative (-0.156; 95% CI: -0.307, -0.005) and significant (p = 0.0426). From
type III testing, IRSD was significant in both separate boy (p = 0.0100) and girl (p = 0.0226)
models. Compared to least disadvantaged areas in the study (quantile 4), boys living in the
most disadvantaged areas (quantile 1) had a 0.876 (95% CI: -0.004, 1.756) increase in rate of
being overweight. Similarly, the overweight ASR in girls increased by 2.435 (95% CI: 1.518,
3.352) for the same relative socio-economic comparison. The results of these models should
not be interpreted causally.
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Table 6: Crude and adjusted overweight regression estimates for adults (adjusted R2 = 0.8985)
Determinant
Indigenous
Proportion
Gender Proportion
(Male)
Smoking Status
Median Age
Married Proportion
Low Education
Level
Low Physical
Activity
Adequate Fruit
Intake
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.457 (0.155, 0.760)

p-value
0.0031

Adj. Estimate (95% CI)
0.047 (-0.056, 0.153)

p-value
0.3876

1.735 (0.775, 2.695)

0.0004

-0.527 (-0.884, -0.169)

0.0039

0.555 (0.213, 0.897)
0.153 (-0.118, 0.423)
0.382 (0.002, 0.761)
0.333 (0.096, 0.569)

0.0015
0.2689
0.0486
0.0059

-0.023 (-0.228, 0.183)
-0.208 (-0.367, -0.049)
0.280 (0.175, 0.386)

0.8266
0.0102
<.0001

0.662 (0.551, 0.773)

<.0001

0.691 (0.566, 0.817)

<.0001

-1.668 (-2.341, -0.995)

<.0001

0.150 (-0.330, 0.629)

0.5408

5.418 (2.573, 8.263)
5.958 (3.029, 8.888)
2.566 (-0.084, 5.216)
Reference
Type III
-3.122 (-9.081, 2.835)
-1.9423 (-4.830, 0.944)
Reference
Type III
4.117 (1.533, 6.701)
6.358 (3.774, 8.943)
Reference
Type III

0.0002
<.0001
0.0577
0.0009
0.3043
0.1872
0.2921
0.0018
<.0001
0.0002

*
*
*
*
*
0.874 (-0.199, 1.946)
1.071 (-0.561, 2.704)
Reference
Type III

*
*
*
*
*
0.1104
0.1984
0.2511

* IRSD removed from final model due to multicollinearity

Table 7: Crude and adjusted overweight regression estimates for men (adjusted R2 = 0.4947)
Determinant
Indigenous
Proportion
Male Proportion
Smoking Status
Median Age
Married Proportion
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Statistical Analysis Results

Crude Estimate (95% CI)
0.444 (0.109, 0.779)

p-value
0.0093

Adj. Estimate (95% CI)
0.139 (-0.180, 0.458)

p-value
0.3919

1.395 (0.365, 2.426)
0.492 (0.188, 0.795)
0.268 (0.021, 0.515)
0.231 (-0.183, 0.644)
5.875 (3.078, 8.672)
6.308 (3.428, 9.189)
3.393 (0.787, 5.999)
Reference
Type III
0.246 (-5.844, 6.335)
-1.595 (-4.545, 1.356)
Reference
Type III
3.408 (0.737, 6.080)

0.0080
0.0015
0.0338
0.2737
<.0001
<.0001
0.0107
0.0006
0.9370
0.2895
0.5685
0.0124
<.0001
0.0005

1.420 (0.598, 2.243)
-0.045 (-0.434, 0.345)
0.209 (-0.013, 0.431)
3.692 (-1.150, 8.534)
4.755 (0.526, 8.984)
3.970 (0.131, 7.810)
Reference
Type III
-0.251 (-3.302, 2.799)
0.426 (-2.711, 3.562)
Reference
Type III

0.0007
0.8226
0.0654
0.1350
0.0275
0.0427
0.0873
0.8717
0.7902
0.7042

Reference
Type III
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Table 8: Crude and adjusted overweight regression estimates for women (adjusted R2 = 0.5847)
Determinant
Indigenous
Proportion
Female Proportion
Smoking Status
Median Age
Married Proportion
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.442 (0.163, 0.722)

p-value
0.0019

Adj. Estimate (95% CI)
0.140 (-0.112, 0.391)

p-value
0.2766

-1.854 (-2.792, -0.917)
0.594 (0.180, 1.001)
0.110 (-0.177, 0.398)
0.424 (0.103, 0.744)
5.025 (2.070, 7.980)
5.408 (2.365, 8.452)
1.916 (-0.837, 4.669)
Reference
Type III
-5.905 (-11.627, -0.182)
-1.965 (-4.737, 0.808)
Reference
Type III
4.717 (2.157, 7.277)
6.583 (4.023, 9.143)
Reference
Type III

0.0001
0.0049
0.4524
0.0097
0.0009
0.0005
0.1725
0.0021
0.0431
0.1649
0.0792
0.0003
<.0001
0.0001

0.011 (-1.024, 1.045)
0.409 (0.043, 0.774)
0.320 (-0.028, 0.667)
*
*
*
*
*
-0.621 (-3.922, 2.681)
-1.489 (-3.264, 0.286)
Reference
Type III
3.544 (-0.259, 7.348)
3.945 (-0.039, 7.928)
Reference
Type III

0.9839
0.0284
0.0713
*
*
*
*
*
0.7125
0.1001
0.2636
0.0678
0.0523
0.2275

* IRSD removed from final model due to multicollinearity

Table 9: Crude and adjusted overweight regression estimates for children (adjusted R2 = 0.7193)
Determinant
Indigenous
Proportion
Gender Proportion
(Male)
Low Maternal
Education
Median Age
Adequate Fruit
Intake
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Statistical Analysis Results

Crude Estimate (95% CI)
0.161 (0.092, 0.231)

p-value
<.0001

0.133 (-0.338, 0.604)

0.5808

0.112 (0.009, 0.216)

0.0335

0.004 (-0.059, 0.068)

0.8941

-1.253 (-2.254, -0.253)
-0.374 (-0.513, -0.235)

0.0141
<.0001

0.001 (-0.656, 0.658)
-0.156 (-0.307, -0.005)

0.9973
0.0426

1.950 (0.957, 2.943)
1.883 (0.861, 2.906)
-0.650 (-1.575, 0.275)
Reference
Type III
-0.932 (-3.695, 1.832)
-1.192 (-2.531, 0.147)
Reference
Type III
-0.108 (-1.598, 1.381)
1.183 (-0.306, 2.673)
Reference
Type III

0.0001
0.0003
0.1683
<.0001
0.5087
0.0811
0.2102
0.8866
0.1194
0.0572

1.345 (0.375, 2.315)
1.155 (-0.093, 2.403)
-0.578 (-0.942, -0.214)
Reference
Type III
-0.163 (-1.138, -0.088)
-0.685 (-1.553, 0.184)
Reference
Type III

0.0066
0.0696
0.0019
0.1064
0.0220
0.1223
0.2256
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Adj. Estimate (95% CI)
0.053 (-0.005, 0.110)
-

p-value
0.0742
-

Table 10: Crude and adjusted overweight regression estimates for boys (adjusted R2 = 0.7394)
Determinant
Indigenous
Proportion
Male Proportion
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.180 (0.106, 0.253)

p-value
<.0001

Adj. Estimate (95% CI)
0.097 (0.025, 0.168)

p-value
0.0080

0.226 (-0.272, 0.724)
-1.602 (-2.880, -0.325)
1.443 (0.350, 2.536)
1.867 (0.741, 2.993)
-1.091 (-2.109, -0.072)
Reference
Type III
-1.264 (-4.105, 1.578)
-1.604 (-2.980, -0.227)
Reference
Type III
-0.100 (-1.715, 1.515)
1.167 (-0.449, 2.782)
Reference
Type III

0.3745
0.0140
0.0097
0.0012
0.0358
<.0001
0.3834
0.0224
0.0759
0.9034
0.1569
0.0920

-0.098 (-0.677, 0.480)
0.876 (-0.004, 1.756)
1.377 (0.082, 2.672)
-0.837 (-1.205, -0.469)
Reference
Type III
-0.017 (-0.303, 0.268)
-0.834 (-1.336, -0.333)
Reference
Type III
-0.828 (-1.155, -0.501)
-0.559 (-1.346, 0.228)
Reference
Type III

0.7388
0.0509
0.0372
<.0001
0.0100
0.9059
0.0011
0.0538
<.0001
0.1640
0.1101

Table 11: Crude and adjusted overweight regression estimates for girls (adjusted R2 = 0.7872)
Determinant
Indigenous
Proportion
Female Proportion
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Statistical Analysis Results

Crude Estimate (95% CI)
0.169 (0.100, 0.238)

p-value
<.0001

Adj. Estimate (95% CI)
0.029 (-0.020, 0.079)

p-value
0.2483

-0.044 (-0.544, 0.456)
-1.233 (-2.034, -0.433)
2.579 (1.523, 3.634)
2.067 (0.979, 3.154)
-0.259 (-1.243, 0.724)
Reference
Type III
-0.805 (-3.822, 2.212)
-0.785 (-2.246, 0.677)
Reference
Type III
-0.042 (-1.619, 1.535)
1.292 (-0.285, 2.869)
Reference
Type III

0.8634
0.0025
<.0001
0.0002
0.6056
<.0001
0.6012
0.2929
0.5319
0.9587
0.1084
0.0612

-0.821 (-1.258, -0.383)
2.435 (1.518, 3.352)
1.711 (0.667, 2.755)
-0.087 (-0.542, 0.367)
Reference
Type III
-0.619 (-1.106, -0.133)
-0.423 (-1.125, 0.279)
Reference
Type III

0.0002
<.0001
0.0013
0.7064
0.0226
0.0126
0.2379
0.1972
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3.5.2 Adequate Fruit Intake Models
In the univariate models of adequate fruit intake, LHD was not significant for either adult
(see Table 12) or child populations (see Table 13). Neither median age or married proportion
were significant in adults while low maternal education and gender proportion were not
significant in children.
In the multivariate adult model, there was significant decrease of -0.131 (95% CI: -0.211, 0.050) in the ASR of adequate fruit intake in adults (p = 0.0015) for every unit increase in
indigenous proportion (if other variables were held fixed). This result was also applicable for
smoking status (-0.174, 95% CI: -0.292, -0.057) and low education level rates (-0.074, 95%
CI: -0.143, -0.004) in terms of association with fruit intake outcome, with respective p-values
of 0.0036 and 0.0375 produced.
In the corresponding model for children, median age exhibited a positive change (1.761; 95%
CI: 0.691, 2.831) in the age-standardised rate of adequate fruit intake; this was considered
significant (p = 0.0013). With a p-value of 0.0035, the overall effect of rurality was also
found to be significant; inner regional areas increased in fruit intake outcome (1.890, 95% CI:
0.556, 3.220) while the effect of living in outer regional LGAs was negative (-0.836, 95% CI:
-3.160, 1.488), relative to major cities.
Table 12: Crude and adjusted adequate fruit intake estimates for adults (adjusted R2 = 0.6887)
Determinant
Indigenous
Proportion
Gender Proportion
(Male)
Smoking Status
Median Age
Married Proportion
Low Education
Level
Low Physical
Activity
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
-0.279 (-0.374, -0.184)

p-value
<.0001

Adj. Estimate (95% CI)
-0.131 (-0.211, -0.050)

p-value
0.0015

-0.745 (-1.123, -0.366)

0.0001

0.032 (-0.249, 0.312)

0.8259

-0.345 (-0.444, -0.246)
0.006 (-0.106, 0.118)
0.040 (-0.123, 0.204)
-0.170 (-0.258, -0.082)

<.0001
0.9134
0.6281
0.0002

-0.174 (-0.292, -0.057)
-0.074 (-0.143, -0.004)

0.0036
0.0375

-0.161 (-0.253, -0.070)

0.0006

-0.065 (-0.152, 0.021)

0.1384

-1.800 (-2.827, -0.774)
-2.000 (-3.057, -0.943)
-0.009 (-0.965, 0.947)
Reference
Type III
1.064 (-1.426, 3.553)
0.244 (-0.963, 1.450)
Reference
Type III
-1.342 (-2.597, -0.087)
-1.825 (-3.080, -0.570)
Reference
Type III

0.0006
0.0002
0.9851
<.0001
0.4023
0.6922
0.6724
0.0362
0.0044
0.0282

* IRSD removed from final model due to multicollinearity
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*
*
*
*
*
-

Type III
-0.393 (-1.121, 0.336)
-0.086 (-1.192, 1.020)
Reference
Type III

*
*
*
*
*
0.2906
0.8793
0.3099

Table 13: Crude and adjusted adequate fruit intake estimates for children (adjusted R2 = 0.7695)
Determinant
Indigenous
Proportion
Gender Proportion
Low Maternal
Education
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
-0.241 (-0.389, -0.092)

p-value
0.0015

Adj. Estimate (95% CI)
-0.084 (-0.224, 0.057)

0.110 (-0.783, 1.004)
-0.022 (-0.232, 0.189)

0.8090
0.8416

-

2.759 (0.944, 4.574)
-2.632 (-5.326, 0.062)
-4.142 (-6.916, -1.367)
-0.211 (-2.721, 2.298)
Reference
Type III
-0.791 (-6.040, 4.459)
2.149 (-0.395, 4.693)
Reference
Type III
1.127 (-1.445, 3.878)
-1.867 (-4.528, 0.795
Reference
Type III

0.0029
0.0555
0.0034
0.8689
0.0052
0.7678
0.0977
0.2470
0.3703
0.1693
0.0121

1.761 (0.691, 2.831)
-0.171 (-2.299, 1.957)
-2.629 (-4.672, -0.587)
-0.072 (-1.297, 1.153)
Reference
Type III
1.890 (0.556, 3.220)
-0.836 (-3.160, 1.488)
Reference
Type III

p-value
0.2423
0.0013
0.8748
0.0116
0.9083
0.1417
0.0054
0.4808
0.0035

3.5.3 Low Physical Activity Models
In the individual crude models of low physical activity rates, median age and low education
level were not significant; LHD also did not have a significant effect from type III testing (p
= 0.2593). A p-value of p < 0.0001 was given for the association between married proportion
and low physical activity rates such that the estimated 0.661 (95% CI: 0.354, 0.968) effect
produced was significant (from the adjusted model of Table 14).
Conversely, a significant negative effect (-1.093; 95% CI: -2.112, -0.075) of adequate fruit
intake was observed on low physical activity rates (p = 0.0354). A type III p-value of 0.0185
for rurality also implied a significant impact on the model outcome. When compared to major
cities, corresponding increases in physical activity ASR of 2.220 (95% CI: -0.819, 5.260) and
5.079 (1.535, 8.624) were produced for inner and outer regional areas, respectively.
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Table 14: Crude and adjusted low physical activity estimates for adults (adjusted R2 = 0.5512)
Determinant
Indigenous
Proportion
Gender Proportion
(Male)
Smoking Status
Median Age
Married Proportion
Low Education
Level
Adequate Fruit
Intake
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.517 (0.080, 0.953)

p-value
0.0205

Adj. Estimate (95% CI)
0.072 (-0.321, 0.465)

p-value
0.7203

2.474 (1.176, 3.772)

0.0002

0.610 (-0.575, 1.796)

0.3129

0.555 (0.046, 1.064)
0.263 (-0.105, 0.630)
0.755 (0.274, 1.237)
0.240 (-0.116, 0.596)

0.0326
0.1609
0.0021
0.1871

*
-0.006 (-0.290, 0.279)
0.661 (0.354, 0.968)
-0.081 (-0.352, 0.190)

*
0.9691
<.0001
0.5583

-1.852 (-2.904, -0.799)

0.0006

-1.093 (-2.112, -0.075)

0.0354

6.686 (2.346, 11.026)
7.383 (2.914, 11.853)
4.136 (0.094, 8.179)
Reference
Type III
-5.209 (-13.369, 2.951)
-2.489 (-6.443, 1.465)
Reference
Type III
5.408 (2.221, 8.596)
9.475 (6.288, 12.662)
Reference
Type III

0.0025
0.0012
0.0449
0.0138
0.2109
0.2173
0.2593
0.0009
<.0001
<.0001

*
*
*
*
*
-

*
*
*
*
*
0.1522
0.0050
0.0185

Type III
2.220 (-0.819, 5.260)
5.079 (1.535, 8.624)
Reference
Type III

* IRSD and Smoking Status removed from final model due to multicollinearity

3.5.4 Multicollinearity and Regression Assumptions
Potential multicollinearity of IRSD was evident based on high VIF values when modelling
primary and secondary outcomes for adults. This predictor was excluded from all additive
adult models of overweight, adequate fruit intake or low physical activity rates, except the
model of overweight rates in male adults. Similarly, smoking status rates were also omitted in
the final adjusted model of low physical activity in adults overall.
Collinearity of adequate fruit intake and smoking status was explored in the overall adult
model of overweight rates. Removal of either variable did not alter estimates and were
ultimately retained in the model based on researcher interest. Additionally, rurality categories
expressed high VIFs in various models however other model variables did not seem to be
influenced. The large values given for rurality categories could be attributed to the small
number of observations present within the reference level (n = 4), such that the two larger
groups effectively encompassed all observations and thus appeared collinear. Based on this
information, rurality remained in relevant models. Multicollinearity of predictor variables
was not an issue regarding any of the obesity models for children.
In terms of linear regression assumptions, most models when initially constructed exhibited
residuals that were linear and approximately normal but constant variance was violated.
Except the model of adequate fruit intake for adults, all multivariate models of primary or
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secondary outcomes required the use of robust standard errors to alleviate this issue and
validate results regardless of gender or age; variable estimates remained the same while
confidence intervals expanded in size.
3.5.5 Influential Points and Model Comparisons
i) Overweight Models:
In the overall adult model of overweight rates, Walcha was identified to be potentially
influential, as indicated by comparatively high cook’s distance values. Omission of this LGA
produced comparable results in terms of estimates and model assumptions. However, gender
proportion lost significance. If Dungog was excluded in the corresponding model for men,
median age became significant and the effect of IRSD for quantile 2 relative to quantile 4 was
only tentatively significant; the magnitude of model coefficients remained consistent. While
Maitland exhibited a high cook’s distance score in the overweight ASR model of women, no
changes in predictor significance were observed when excluded. Although still violated, nonconstant variance of residuals was improved.
Based on respective cook’s distance values, the Mid-Coast LGA may have a significant
impact on the results for all three models of children. When omitted from the overall children
model, adequate fruit intake lost significance and IRSD became significant. For boys, the
removal of this site led to LHD gaining significance and constant variance of residuals
improving. Conversely, variable effects remained the same in girls, but model assumptions
were further violated. Gwydir and Cessnock were also identified as influential points in
respective boy and girl models. If Gwydir was removed, the effect of LHD overall on
overweight rates again became significant for boys while indigenous proportion gained
significance if Cessnock was excluded from the girl model. The resulting model assumptions
were also unaffected.
ii) Adequate Fruit Intake Models:
For the adjusted models of adequate fruit intake produced, Singleton and Gwydir were
influential in adult and child populations, respectively. Removal of Singleton altered the
original results for both low education level and low physical activity rates in terms of
significance to the model outcome of adults. Variable significance remained unaffected when
Gwydir was omitted from the corresponding children model however normality of residuals
became violated.
iii) Low Physical Activity Model:
In the multivariate model of low physical activity in adults overall, Moree Plains was an
extreme point. If excluded, adequate fruit intake lost significance in the subsequent analysis
and the effect of indigenous proportion increased in magnitude. No changes to prior
assumption results were produced.
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3.6 Limitations and Barriers
Limitations on the availability of data for the desired populations at the LGA level was
evident. Subsequently, this type of study relied on the collection of data from various sources.
This approach recognised inconsistencies in the classification of ages for adults and children
between sources. In adults, most age-standardised variables (overweight estimates, current
smoking status, low physical activity, adequate fruit intake) were given for individuals 18
years and over while all other determinants were defined for 15 years of age and older,
analogous to the working age population.
Overweight estimates in children were calculated for people between 2 and 17 years old,
while children were classed between 4 and 17 years of age for adequate fruit intake.
However, the definition of a child for other relevant factors was less than 15. For adequate
fruit intake, children were considered between 4 and 17 years old. Corresponding vegetable
consumption data was unavailable at the LGA level of analysis; the data source used for fruit
intake could not produce valid model estimates due to the small sample size collected of
individuals fulfilling the adequate vegetable consumption recommendations. Additionally,
not all variables could be or were appropriate to include for both adults and children models
during the collection process; some information was also not accessible in terms of each
gender.
Regarding statistical analyses, the effectiveness of comparisons between the Central Coast
LHD and the other two groups of interest was restricted since only one LGA is contained
within the district. Furthermore, LHD-specific data (especially overweight rates) was very
limited in its availability such that detailed comparisons or models could not be made. In
addition, the small sample size of local government areas explored (n = 28) inhibited the
power of analyses. It was apparent that the respective models of overweight rates for men and
women exhibited low adjusted R2 values, such that confidence intervals of model estimates
were less precise. Additionally, explanation of the variability in the corresponding response
variables by investigated predictors was limited in such populations; this was also true for
modelling low physical activity rates in adults overall. Evidently, the nature of aggregate data
also places restrictions on the conclusions that can be drawn from any findings.
Despite the constraints, an improved understanding of population characteristics and
overweight rates was acquired for the twenty-eight local government areas in the study
region. Moreover, the potential relationship between these factors was effectively explored
for both adults and children. Secondary outcomes relating to diet and exercise were also
investigated in terms of possible determinants. Further investigation and access to other
sources (see Table 15) could be beneficial to facilitate practical application of results.
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Table 15: Potential Data Sources and Information
eMaternity/Obstetrix
Seeking variables: BMI, maternal education
Availability: BMI only recorded consistently from 2016. Maternal education not available.
Data format: Annual reports (aggregate) but BMI not yet included; patient level information by
application.
Barriers: Application process and ethics approval required to access patient data. Data is collected
on different servers in each LHD, so need site specific assessment for each LHD. If applicant has
project funding, payment required for the time needed for data extraction.
Information available:
eMaternity: https://www.psn.org.au/clinical-resources/emat-forms
Aggregate reports: https://www.health.nsw.gov.au/hsnsw/Pages/mothers-and-babies-reports.aspx
Ethics process: https://www.nslhd.health.nsw.gov.au/AboutUs/Research/Office/Pages/Not-onmenu/Accessing-Patient-Information-for-Research.aspx
ABS Microdata for the National Health Survey
Seeking variables: All
Availability: Demographics, education level, obesity rates, physical measurements (e.g. BMI), risk
factors (e.g. smoking), physical activity, indigenous proportion
Data format: Publications and reports for each health issue; microdata available by application in
the form of a basic or expanded Confidentialised Unit Record File (CURF). Expanded CURF
provides greater level of detail but requires longer accessibility process including use of secure
DataLab environments.
Barriers: Application for data access involves registration, subscription payment for individuals
using MicrodataDownload and DataLab (exemptions apply), and approval from ABS. For more
detailed files, users must contact ABS, sign a compliance agreement and complete additional
training in person.
Information available:
Registration: https://secure.abs.gov.au/registration/register.jsp
Application Process: http://www.abs.gov.au/websitedbs/D3310114.nsf/home/How+to+Apply+for
+Microdata
Responsible Use of ABS Microdata Guide: http://www.abs.gov.au/ausstats/abs@.nsf/mf/1406.0.55
.003#apply
Microdata Login: https://microdatadownload.abs.gov.au/MicrodataDownload/login.xhtml
Longitudinal Study of Australian Children – LSAC
Seeking variables: All children variables
Availability: Demographics, sex, age, ethnicity, physical activity and obesity rates of children
Data format: Two-year data collection with annual statistical reports; general, restricted or special
purpose release datasets are available for waves and cohorts after access has been granted to the
user.
Barriers: Application to the National Centre for Longitudinal Data (NCLD) Dataverse (within the
Australian Data Archive) is necessary for data requests. The process requires registration, usage
guidelines adherence and confidentiality deed poll agreement prior to dataset accessibility.
Information available:
Registration: https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
Guidelines: https://ada.edu.au/wp-content/uploads/2018/11/National_Centre_for_Longitudinal_
Data_Access_and_Use_Guidelines_V2_0.pdf
Confidentiality: https://ada.edu.au/wp-content/uploads/2018/11/NCLD_Deed_Poll_November_
2018.pdf
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Longitudinal Study of Indigenous Children - LSIC
Seeking variables: All indigenous children variables
Availability: Demographics, sex, age, indigenous proportion and obesity rates of indigenous
children
Data format: Summary reports of each wave with annual data collection; general release datasets
available for waves after user access is granted.
Barriers: Application to the National Centre for Longitudinal Data (NCLD) Dataverse (within the
Australian Data Archive) is necessary for data requests. The process requires registration, usage
guidelines adherence and confidentiality deed poll agreement prior to dataset accessibility.
Information available:
Registration: https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
Guidelines: https://ada.edu.au/wp-content/uploads/2018/11/National_Centre_for_Longitudinal_
Data_Access_and_Use_Guidelines_V2_0.pdf
Confidentiality: https://ada.edu.au/wp-content/uploads/2018/11/NCLD_Deed_Poll_November_
2018.pdf
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Appendix

Table 16: Areas of greatest overweight rates (ASR per 100) for each age and gender cohort by LHD
Model
Adults

Mid North Coast (n = 5)
Kempsey (72.3)

Hunter New England (n = 22)
Narrabri (75.4)

Men

Kempsey (78.1)

Gwydir (81.2)

Women

Kempsey (66.3)

Liverpool Plains (69.1)

Children

Kempsey (25.2)

Moree Plains (26.8)

Boys

Kempsey (27.1)

Moree Plains, Narrabri (28.8)

Girls

Kempsey (23.9)

Moree Plains (25.6)

Table 17: Areas of lowest overweight rates (ASR per 100) for each age and gender cohort by LHD
Model
Adults

Mid North Coast (n = 5)
Port Macquarie-Hastings (67.6)

Hunter New England (n = 22)
Newcastle (62.5)

Men

Newcastle (68.0)

Women

Port Macquarie-Hastings, Coffs
Harbour (73.7)
Port Macquarie-Hastings (61.4)

Children

Port Macquarie-Hastings (21.7)

Walcha (22.1)

Boys

Bellingen (23.0)

Port Stephens (24.2)

Girls

Port Macquarie-Hastings (20.3)

Walcha (19.5)
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Newcastle (56.6)
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Abbreviations
ABS – Australian Bureau of Statistics
ASR – Age-standardised rate
BMI – Body mass index
CC – Central Coast
HNE – Hunter New England
IR – Inner regional
IRSD – Index of relative socio-economic status
LGA – Local government area
LHD – Local health district
LSAC – Longitudinal study of Australian children
LSIC – Longitudinal study of Indigenous children
MC – Major city
MNC – Mid North Coast
OR – Outer regional
PHIDU – Public Health Information Development Unit
SEIFA – Socio-Economic Index for Areas

1. Introduction and Study Aims
This was an observational descriptive study that aimed to explore obesity rates of both adults
and children in three local health districts (LHDs) in New South Wales (Central Coast, Mid
North Coast and Hunter New England), comprising twenty-eight local government areas
(LGAs). Assessing differences in obesity rates and the role of health and social factors is
important for understanding health issue dynamics and implementing change. Relevant
information and supplementary measures that describe populations and communities is
publicly available, and these measures will be collated to investigate potential determinants
of obesity in age and gender subsets.
The main objectives were to:
-

Collect and collate an appropriate data set
Effectively compare local health districts in terms of obesity
Analyse and explore whether health determinants associate with obesity rates in the
region for male and female adults and children

2. General Statistical Methodology
2.1 Identifying Variables of Interest
Variables of interest and potential sources were identified during discussion with the
researcher. Where possible, data should be collected at the LGA or LHD level, for adults and
children as well as for each gender.
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Variables: rates of obesity, education, indigenous status, index of relative socioeconomic
disadvantage (IRSD), rurality, ethnicity, marital status, physical activity, smoking status,
maternal education, maternal BMI, gender proportion.
Potential sources: Australian Bureau of Statistics (ABS) Census, ABS National Health
Survey, Heart Foundation Heart Maps, Public Health Information Development Unit
(PHIDU) social health atlases, Longitudinal study of Australian Children (LSAC),
Longitudinal study of Indigenous Children (LSIC), Australian data archive dataverse,
eMaternity/Obstetrix database.

2.2 Data Collection
Microsoft Excel was used to collate outcome measures and suitable determinants. Aggregate
data were obtained from various data sources at the most granular geographic level available
(LGA or LHD). Data were summarised for adult or child populations and where appropriate,
delineated by gender.
The local health districts in which each LGA are situated were identified using the Heart
Maps feature of the Heart Foundation (National Heart Foundation of Australia, 2018a) and
the New South Wales Government health website (NSW Government, 2017). Obesity
estimates for adults and children, and the corresponding age-standardised rates (ASR) were
obtained for each local government area from social health atlases of the PHIDU (Torrens
University Australia, 2016). For adults, age-standardised rates of current smoking status, low
education level and low physical activity were collected from the same source. The
proportion of children with mothers of low educational attainment was also acquired from
PHIDU.
Figures for the male, female and total populations of adults and children of each LGA were
sourced from Australian Bureau of Statistics census data of 2016 (Australian Bureau of
Statistics, 2019). Corresponding proportions were subsequently calculated. From the same
data, percentages of individuals married and those with indigenous status were computed for
adults of both genders. The proportion of indigenous children was also established. LGA
population frequencies for each age enabled the median to be determined for both adults and
children and by gender. Proportional weight variables based on population numbers were
calculated for each LGA, in terms of adults and children of both genders (Torrens University
Australia, 2016). National rates for each relevant variable were also attained from respective
sources.
Additionally, the 2016 SEIFA Index of Relative Socio-economic Disadvantage (IRSD) for
each LGA was gathered from the Heart Foundation (National Heart Foundation of Australia,
2018b). Rurality was determined by cross-checking related 2016 ABS correspondences
between LGA (Australian Bureau of Statistics, 2016) and remoteness area mesh blocks
(Australian Bureau of Statistics, 2018). Subsequently, this was matched up with associated
census population counts (Australian Bureau of Statistics, 2017) where remoteness level for
each LGA was chosen based on the category corresponding to the highest proportion of the
population. Data explicitly at the LHD level was not readily accessible during the collection
process; variables of ethnicity and maternal BMI for LGAs were also unobtainable.
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2.3 Variable Definitions
The three LHDs and their component LGAs (totalling 28) are described below:
i) Central Coast (CC):
- Central Coast
ii) Mid North Coast (MNC):
- Bellingen, Coffs Harbour, Kempsey, Nambucca, Port Macquarie-Hastings
iii) Hunter New England (HNE):
- Armidale Regional, Cessnock, Dungog, Glen Innes Severn, Gunnedah, Gwydir,
Inverell, Lake Macquarie, Liverpool Plains, Maitland, Mid-Coast, Moree Plains,
Muswellbrook, Narrabri, Newcastle, Port Stephens, Singleton, Tamworth Regional,
Tenterfield, Upper Hunter Shire, Uralla, Walcha
Obesity rates were summarised for each LGA, and available primary health determinants and
social factors of interest were identified based on practical interest and for their prospective
impact on obesity outcomes. The following variables were chosen for inclusion in subsequent
statistical analyses:













Obesity Rates: Age-standardised rates of obesity estimates for adults and children
overall and by gender for each LGA, used as the primary outcome measure within the
study
Gender Proportion: The proportion of each gender within the LGA of interest,
recorded for adults and children
Index of Relative Socio-economic Disadvantage: A qualitative measure indicative of
the socio-economic inequality of the LGA, ranked from 1 to 5, where a lower quintile
corresponds to a greater comparative disadvantage
Indigenous Proportion: The proportion of individuals who identify as Aboriginal
and/or Torres Strait Islander, for adults and children, as well as each gender
Current Smoking Status: Age-standardised rates of current smokers estimated for men
and women in each LGA
Low Education Level: The age-standardised rates of adults in each area who left
school at year 10 or below or did not go to school, reflective of low educational
attainment
Low Physical Activity: The age-standardised rates of adults who reported no or low
levels of physical activity within the last week for each LGA
Married Proportion: The proportion of adults that are married (including de-facto
relationships of opposite gender and same-sex) for men and women in the specified
LGA
Median Age: The central age of the adult or child population by gender in each LGA
Low Maternal Education: The proportion of children in the LGA where the mother
has low education attainment
Local Health District: The larger region to which each LGA belongs
Rurality: The level of remoteness that each LGA is classified, categorised into major
city (MC), inner regional (IR), outer regional (OR), remote or very remote
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2.4 Statistical Analysis
All statistical analyses were conducted in SAS v9.4 (SAS Institute, Cary, North Carolina,
USA).
Age-standardised obesity rates were evaluated across the twenty-eight LGAs of the region.
Descriptive statistics for both continuous and categorical variables are reported, including
unweighted means, standard deviations, frequencies and proportions. Medians are given
where the data distribution was skewed. These were explored separately for adults and
children, as well as for males and females, to identify geographic areas of importance.
One sample t-tests were employed to effectively compare overall means to national measures
for each variable and study subset. Associated p-values were generated to assess and
highlight significant differences. These mean calculations were weighted by total LGA
population proportions to account for different frequencies of individuals inhabiting the area;
this adjustment was only applied in the context of national comparisons.
Mean age-standardised rates of obesity were compared at the LHD level and by gender. Heat
maps of obesity ASRs for adults were generated to efficiently illustrate differences between
LGAs. This was facilitated by the graphical function of Heart Maps on the Heart Foundation
website. The graphics were formed interactively, where LGA, New South Wales, obesity
rates and the areas of interest were selected; male and female maps were generated by further
specifying a gender (National Heart Foundation of Australia, 2018a).
Linear regression was used to model obesity ASRs with LGA the unit of analysis. A
univariate approach first assessed the crude associations of variables of interest with obesity
ASR. The explanatory variables of interest were gender proportion, indigenous proportion,
low education level, married proportion, IRSD, low physical activity, current smoking status,
median age, LHD, low maternal education and rurality. Crude coefficients, 95% confidence
intervals and corresponding p-values are presented. A p-value less than 0.20 indicated
important predictors which were then added to a multivariate model.
Multiple linear regression on the predictors identified in the univariate analyses modelled the
association of each variable with obesity ASR while accounting for the presence of the
others. Adjusted coefficients, 95% confidence intervals and p-values are presented; the
threshold for statistical significance was 0.05. Six models in total were developed in
accordance with age and gender as follows:
-

Adults: Obesity ASR vs Determinants of Adults (Overall, Men, Women)
Children: Obesity ASR vs Determinants of Children (Overall, Boys, Girls)

Some determinants were only applicable to a specified age group (e.g. only for adults) or
only available at a certain level of distinction (i.e. overall). Table 1 outlines the data that was
available for each statistical model.

Statistical Analysis Results

6

Table 1: Availability of Data for Each Model
Variables
Obesity ASR
Low Education Level
Gender Proportion
Indigenous Proportion
IRSD Quantile
LHD
Married Proportion
Low Maternal Education
Median Age
Low Physical Activity
Current Smoking Status
Rurality

Adults








Men


Women


Children


Boys


Girls

























































The assumptions of linear regression were checked; diagnostics and graphical assessment
were used to assess model assumptions of adherence to linearity, residual normality,
independence, and constant variance of residuals. Robust (Huber-White) standard errors were
utilised to account for non-constant variance. Multicollinearity of predictors was also
investigated using variance inflation factors. A high variance inflation factor was defined by
scores greater than 5. Corresponding variables were subsequently investigated in their
respective models and omission was decided based on importance to study outcomes and
researcher interest. Influential observations were also explored for each model based on
resulting leverage scores and cook’s distance values.

3. Results
3.1 Obesity Comparisons
Figures 1 to 3 present heat maps of obesity ASR for the 28 LGAs, by gender and overall for
adults, across three LHDs (National Heart Foundation of Australia, 2018a). Comparing
Figures 1 and 2 highlights that higher rates of obesity are evident for men than women. It is
apparent that the age-standardised rates for obesity in men were higher than the equivalent
measures for women in all areas (data not shown). Figure 3 demonstrates that the lowest
obesity ASRs in adults overall were for Newcastle, Lake Macquarie, Central Coast and
Armidale Regional LGAs.
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Figure 1: Heat Map of Obesity ASRs for Men of each Local Government Area.

Figure 2: Heat Map of Obesity ASRs for Women of each Local Government Area
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Figure 3: Heat Map of Obesity ASRs for Adults of each Local Government Area

The Liverpool Plains LGA demonstrated the highest ASR for obesity in adults (male, female
and overall (42.2, 40.6 and 41.5, respectively). Conversely, Newcastle had the lowest ASRs
of all areas (29.3, 28.0 and 28.8, respectively). Both areas are located within the Hunter New
England LHD. Furthermore, all LGAs included in this study exhibited rates larger than the
national averages of 28.4 for men, 27.5 for women and 27.9 for adults.
The largest obesity rates for children were present in Moree Plains for boys, girls and overall
(9.1, 12.5 and 10.3, respectively). Comparatively, the smallest were evident in Walcha (5.6,
7.5 and 6.2, respectively). Again, the two areas are situated in the Hunter New England
district.
In the Mid North Coast LHD, the Port Macquarie-Hastings LGA displayed the smallest
obesity ASR for adult (males, females and overall; 34.9, 33.2 and 34.2, respectively), while
Kempsey had the largest ASRs (39.2, 37.9 and 38.7). Furthermore, Kempsey had the highest
ASRs for all child populations (boys, girls, overall; 8.5, 11.7 and 9.6, respectively) within the
Mid North Coast LHD. The respective lowest obesity ASRs were present in Bellingen for
children, boys and girls (7.3, 6.4 and 8.9, respectively); Port Macquarie-Hastings LGA also
exhibited identical rates for boys and children overall.
Table 2 indicates for each LHD, higher mean obesity rates for men than women while smaller
rates were evident for boys than girls. Regardless of gender or age group (adult versus child),
the Hunter New England LHD exhibited greater means than the Mid North Coast region,
with respect to obesity ASR. Tests assessing differences between groups for each respective
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obesity rate suggest that the districts are not significantly different at a 0.05 level. It is worth
highlighting that the Central Coast LHD contains only one LGA such that effective
comparisons within the district or between districts in terms of mean obesity ASR are not
conducive.

Table 2: Mean Obesity Rates (ASR per 100) by LHD
Model
Adults

Central Coast (n = 1)
31.60 ( - )

Mid North Coast (n = 5)
35.92 (1.821)

Hunter New England (n = 22)
37.75 (3.328)

Men

32.50 ( - )

36.60 (1.761)

38.46 (3.356)

Women

30.60 ( - )

34.88 (1.908)

36.57 (3.268)

Children

7.90 ( - )

8.12 (1.064)

8.21 (0.983)

Boys

7.00 ( - )

7.16 (0.976)

7.28 (0.872)

Girls

9.50 ( - )

9.88 (1.291)

9.90 (1.190)

3.2 Exploratory Data Analysis
Descriptive statistics for each variable are presented in Table 3 using LGA-level data. These
are summaries of LGA proportions given the contribution of 28 areas. 22 (78.57%) of the
areas assessed were in the Hunter New England district and 11 (39%) of the LGAs were in
the third quantile of IRSD.
For adults, the mean ASR for obesity was higher for men (37.90, SD 3.296) compared to
women (36.05, SD 3.227). For children, the mean for females was higher (9.88, SD 1.163)
than male children (7.25, SD 0.858). It was also apparent that the mean ASR of obesity for
adults (37.20, SD 3.288) was significantly greater than that of children (8.18, SD 0.961).
The mean proportion of adult males was slightly lower than 50%, but slightly higher than
50% for children. The median values for the proportion who identify as indigenous, were
greater for male populations (men and boys) than females (women and girls). The median
proportion of indigenous children (12.25%) was much higher than for adults (4.65%). The
mean proportion of women who were married was less than the equivalent value for men
(58.39% and 60.46%, respectively). The mean ASR for current adult smokers was 21.39 (SD
2.935); men displayed a higher mean rate than women (25.82 compared to 16.63).
When weighted appropriately, the overall mean values for each variable of interest were
significantly different from the recorded Australian measures (p < 0.05), except proportion of
adults, men or women who are married. The mean proportion of boys or girls in the LGA
were also not considered different to the national level.
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Table 3: Descriptive Statistics of Study Variables. Results represent mean or median LGA proportion
of individuals with the described trait, or frequencies and percentages of LGAs in the described
category. LGA is the unit of analysis.
Variable

Category

LHD

Central Coast
Mid North Coast
Hunter New England
Adults

National Level
(P-value) 1
27.9 (<.0001)

Men

28.4 (<.0001)

Women

27.5 (<.0001)

Children

7.5 (0.0017)

Boys

6.7 (0.0070)

Girls

8.4 (<.0001)

Obesity ASR

Low Education Level
Gender Proportion

Statistic

Result (n = 28)

Frequency (%)
Frequency (%)
Frequency (%)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Median (Range)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Median (Range)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Mean (SD)
Frequency (%)

1 (3.57)
5 (17.86)
22 (78.57)
37.20 (3.288)
37.90 (28.8, 41.5)
37.91 (3.296)
38.60 (29.3, 42.2)
36.05 (3.227)
36.65 (28.0, 40.6)
8.18 (0.961)
8.10 (6.2, 10.3)
7.25 (0.858)
7.20 (5.6, 9.1)
9.88 (1.163)
9.75 (7.5, 12.5)
43.09 (4.394)
49.06 (1.014)
50.94 (1.014)
50.88 (1.161)
49.12 (1.161)
4.65 (2.8, 18.8)
5.10 (2.8, 17.6)
4.60 (2.7, 20.0)
12.25 (6.4, 31.8)
12.75 (6.4, 28.6)
12.35 (6.4, 34.8)
59.39 (2.895)
60.46 (2.771)
58.39 (3.303)
28.43 (4.933)
72.68 (4.351)
21.39 (2.935)
25.82 (3.303)
16.63 (2.516)
7 (25.00)

Adults
30.4 (<.0001)
Men
48.9 (0.0026)
Women
51.1 (0.0017)
Boys
51.3 (0.8148)
Girls
48.7 (0.9081)
Indigenous Proportion
Adults
2.3 (<.0001)
Men
2.2 (<.0001)
Women
2.3 (0.0001)
Children
5.0 (<.0001)
Boys
5.0 (<.0001)
Girls
5.1 (<.0001)
Married Proportion
Adults
58.1 (0.9224)
Men
59.4 (0.3971)
Women
56.9 (0.4810)
Low Maternal Education Children
17.0 (<.0001)
Low Physical Activity
Adults
66.3 (0.0041)
Current Smoking Status
Adults
16.1 (<.0001)
Men
18.9 (<.0001)
Women
13.3 (<.0001)
IRSD Quantile
1 (Greatest
Disadvantage)
2
Frequency (%)
6 (21.43)
3
Frequency (%)
11 (39.29)
4
Frequency (%)
4 (14.29)
5 (Lowest
Frequency (%)
0 (0)
Disadvantage)
Rurality
Major City
Frequency (%)
4 (14.29)
Inner Regional
Frequency (%)
12 (48.26)
Outer Regional
Frequency (%)
12 (48.26)
Remote
Frequency (%)
0 (0)
Very Remote
Frequency (%)
0 (0)
1
National data reported for reference purposes; corresponding p-values produced based on one-sample t-test of
variable weighted means against relevant national measure
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3.3 Regression Analysis
i) Linear Regression
Linear regressions of age-standardised obesity rates on potential determinants were
performed for adult and child populations, overall and by gender. From inspection of the
following tables of linear regression analyses, median age was not statistically significantly
associated with obesity rates in any adult population at the univariate level. Proportions of
adults, men or women married were also not important in their respective crude regressions.
Regarding multivariate models, the proportion of adults married in the LGA was negatively
associated with obesity rates within the overall adult model, holding all other variables
constant. This was also true for gender proportion. LHD was associated with obesity ASR of
men and women for the Mid North Coast relative to the Hunter New England district; the
effect was a decline in obesity outcomes for both models. From Type 3 p-values, LHD was
considered significant overall for men but not for women. Indigenous proportion and median
age were not significant in any of the multivariate adult models. Rurality was only significant
overall for adults (p = 0.0125), not for men and women separately. However, rurality was
associated with obesity rates of men for outer regional remoteness, relative to major city
LGAs; both inner and outer regional categories of rurality were considered significant for
women, compared to the reference level.
For every unit increase in age-standardised rates of low education level and low recent
physical activity, age-standardised obesity rates in adults overall increased significantly by
0.344 (95% CI: 0.190, 0.497) and 0.484 (95% CI: 0.297, 0.671), respectively. Current
smoking status rates were considered significant for men and women; a one-percent increase
in smoking ASR was associated with increased obesity rates for men (0.266, 95% CI: 0.019,
0.513) and women (0.546, 95% CI: 0.183, 0.909), respectively.
In crude models for obesity of children, gender proportion was not significant (p > 0.05).
Based on Type 3 testing, LHD and rurality were also not considered significant overall in any
of the three univariate child models. All models for children (irrespective of gender)
exhibited significance of indigenous proportion and IRSD. Median age was considered in the
multivariable model for in girls. A one-year increase in median age was associated with
decreased obesity rates by an empirical estimate of 0.511 (95% CI: -0.828, -0.194), given
other variables remain stable. For both boys and girls, obesity rates were higher when
comparing areas of greater socio-economic disadvantage to that of lowest recorded
disadvantage (quantile 1 compared to 4); an increase in obesity ASR for boys of 1.202 (95%
CI: 0.783, 1.620) and 1.817 (95% CI: 1.105, 2.530) for girls was evident when other variables
were held constant.
The proportion of indigenous individuals in the area was associated with obesity for children
overall (0.047, 95% CI: 0.015 to 0.077), in girls (0.042 95% CI: 0.002 to 0.083) and
tentatively significant in boys (0.038, 95% CI: 0.002 0.077), though the effect estimates were
small. In the final multivariate models, IRSD was found to be significant in all models in
which the variable was included and obesity rates were increased for the most disadvantaged
quantiles (noting the omission of IRSD from all adult models due to multicollinearity with
current smoking status).
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Table 4: Crude and adjusted regression estimates for Adults.
Determinant
Indigenous
Proportion
Gender Proportion
(Male)
Smoking Status
Median Age
Married Proportion
Low Education
Level
Low Physical
Activity
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.551 (0.254, 0.848)

p-value
0.0003

Adj. Estimate (95% CI)
0.079 (-0.088, 0.247)

p-value
0.3535

1.768 (0.761, 2.774)

0.0006

-0.717 (-1.271, -0.163)

0.0111

0.647 (0.308, 0.985)
0.137 (-0.146, 0.419)
0.279 (-0.129, 0.686)
0.367 (0.125, 0.608)

0.0002
0.3428
0.1808
0.0030

-0.044 (-0.341, 0.252)
-0.271 (-0.506, -0.036)
0.344 (0.190, 0.497)

0.7701
0.0239
<.0001

0.626 (0.469, 0.783)

<.0001

0.484 (0.297, 0.671)

<.0001

5.986 (3.184, 8.788)
5.883 (2.998, 8.769)
2.146 (-0.465, 4.756)
Reference
Type 3
-6.146 (-12.083, -0.208)
-1.826 (-4.703, 1.052)
Reference
Type 3
4.983 (2.451, 7.516)
7.092 (4.559, 9.624)
Reference
Type 3

<.0001
<.0001
0.1072
0.0002
0.0425
0.2137
0.0902
0.0001
<.0001
<.0001

*
*
*
*
*
-1.451 (-3.841, 0.940)
-0.942 (-2.153, 0.268)
Reference
Type 3
2.672 (1.026, 4.318)
3.603 (1.170, 6.037)
Reference
Type 3

*
*
*
*
*
0.2343
0.1271
0.2065
0.0015
0.0037
0.0125

Crude Estimate (95% CI)
0.603 (0.285, 0.922)

p-value
0.0002

Adj. Estimate (95% CI)
0.173 (-0.114, 0.459)

p-value
0.2371

1.728 (0.708, 2.747)
0.580 (0.280, 0.881)
0.195 (-0.074, 0.464)
0.123 (-0.315, 0.561)
5.964 (3.121, 8.808)
5.950 (3.021, 8.879)
2.277 (-0.372, 4.926)
Reference
Type 3
-5.955 (-11.930, 0.021)
-1.855 (-4.750, 1.041)
Reference
Type 3
4.917 (2.364, 7.469)
7.067 (4.514, 9.619)
Reference
Type 3

0.0009
0.0002
0.1552
0.5827
<.0001
<.0001
0.0920
0.0003
0.0508
0.2093
0.1006
0.0002
<.0001
<.0001

0.122 (-0.544, 0.788)
0.266 (0.019, 0.513)
0.065 (-0.121, 0.251)
*
*
*
*
*
-0.805 (-5.106, 3.495)
-2.519 (-3.813, -1.225)
Reference
Type 3
4.242 (-0.330, 8.814)
4.867 (0.399, 9.335)
Reference
Type 3

0.7204
0.0346
0.4927
*
*
*
*
*
0.7136
0.0001
0.0125
0.0690
0.0327
0.1961

* IRSD removed from final model due to multicollinearity

Table 5: Crude and adjusted regression estimates for Men.
Determinant
Indigenous
Proportion
Male Proportion
Smoking Status
Median Age
Married Proportion
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

* IRSD removed from final model due to multicollinearity
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Table 6: Crude and adjusted regression estimates for Women.
Determinant
Indigenous
Proportion
Female Proportion
Smoking Status
Median Age
Married Proportion
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.491 (0.217, 0.764)

p-value
0.0004

Adj. Estimate (95% CI)
0.101 (-0.146, 0.348)

p-value
0.4226

-1.756 (-2.739, -0.773)
0.720 (0.327, 1.113)
0.152 (-0.137, 0.442)
0.314 (-0.029, 0.656)
6.068 (3.392, 8.744)
5.792 (3.036, 8.547)
2.089 (-0.404, 4.581)
Reference
Type 3
-5.968 (-11.820, -0.116)
-1.688 (-4.524, 1.147)
Reference
Type 3
4.942 (2.456, 7.427)
6.967 (4.481, 9.452)
Reference
Type 3

0.0005
0.0003
0.3016
0.0731
<.0001
<.0001
0.1005
0.0001
0.0456
0.2433
0.1012
<.0001
<.0001
<.0001

0.194 (-0.776, 1.164)
0.546 (0.183, 0.909)
0.210 (-0.150, 0.569)
*
*
*
*
*
-0.920 (-4.313, 2.473)
-1.938 (-3.633, 0.243)
Reference
Type 3
4.161 (0.302, 8.020)
4.667 (0.543, 8.792)
Reference
Type 3

0.6949
0.0032
0.2524
*
*
*
*
*
0.5950
0.0250
0.1134
0.0346
0.0266
0.1733

* IRSD removed from final model due to multicollinearity

Table 7: Crude and adjusted regression estimates for Children.
Determinant
Indigenous
Proportion
Gender Proportion
Low Maternal
Education
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Statistical Analysis Results

Crude Estimate (95% CI)
0.117 (0.076, 0.157)

p-value
<.0001

Adj. Estimate (95% CI)
0.047 (0.018, 0.077)

p-value
0.0016

0.043 (-0.263, 0.349)
0.098 (0.036, 0.160)

0.7826
0.0021

0.035 (-0.067, 0.077)

0.0989

-0.785 (-1.437, -0.133)
1.771 (1.125, 2.418)
1.650 (0.984, 2.316)
0.209 (-0.393, 0.812)
Reference
Type 3
-0.305 (-2.191, 1.582)
-0.085 (-1.000, 0.830)
Reference
Type 3
0.350 (-0.672, 1.372)
0.767 (-0.255, 1.788)
Reference
Type 3

0.0182
<.0001
<.0001
0.4963
<.0001
0.7517
0.8562
0.9402
0.5019
0.1413
0.2898

-0.245 (-0.537, 0.048)
1.177 (0.759, 1.595)
1.110 (0.604, 1.616)
0.243 (-0.190, 0.676)
Reference
Type 3
-

0.1012
<.0001
<.0001
0.2718
0.0375
-
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Table 8: Crude and adjusted regression estimates for Boys.
Determinant
Indigenous
Proportion
Male Proportion
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Crude Estimate (95% CI)
0.102 (0.064, 0.140)

p-value
<.0001

Adj. Estimate (95% CI)
0.038 (-0.002, 0.077)

p-value
0.0613

0.040 (-0.233, 0.313)
-0.481 (-1.224, 0.262)
1.593 (1.032, 2.153)
1.517 (0.940, 2.094)
0.196 (-0.327, 0.718)
Reference
Type 3
-0.282 (-1.966, 1.402)
-0.122 (-0.938, 0.694)
Reference
Type 3
0.292 (-0.617, 1.200)
0.700 (-0.209, 1.609)
Reference
Type 3

0.7745
0.2044
<.0001
<.0001
0.4631
<.0001
0.7429
0.7698
0.9153
0.5292
0.1310
0.2563

1.202 (0.783, 1.620)
1.223 (0.681, 1.764)
0.121 (-0.229, 0.469)
Reference
Type 3
-

<.0001
<.0001
0.4987
0.0188
-

Table 9: Crude and adjusted regression estimates for Girls.
Determinant
Indigenous
Proportion
Female Proportion
Median Age
IRSD Quantile

Category

LHD

CC
MNC
HNE

Rurality

IR
OR
MC

1
2
3
4

Statistical Analysis Results

Crude Estimate (95% CI)
0.141 (0.095, 0.186)

p-value
<.0001

Adj. Estimate (95% CI)
0.042 (0.002, 0.083)

p-value
0.0402

-0.031 (-0.402, 0.340)
-0.847 (-1.455, -0.239)
2.254 (1.494, 3.014)
1.975 (1.192, 2.758)
0.298 (-0.410, 1.006)
Reference
Type 3
-0.396 (-2.680, 1.889)
-0.016 (-1.123, 1.092)
Reference
Type 3
0.433 (-0.797, 1.663)
0.975 (-0.255, 2.205)
Reference
Type 3

0.8698
0.0063
<.0001
<.0001
0.4099
<.0001
0.7344
0.9782
0.9442
0.4899
0.1203
0.2484

-0.511 (-0.828, -0.194)
1.817 (1.105, 2.530)
1.436 (0.791, 2.081)
0.262 (-0.273, 0.796)
Reference
Type 3
-

0.0016
<.0001
<.0001
0.3368
<.0001
-
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ii) Multicollinearity and Regression Assumptions
In constructing an appropriate adult model, potential multicollinearity in an additive model
that included both IRSD and current smoking status rates was identified, as evidenced by
high VIF values for the two variables. It also appeared that low physical activity was
collinear with IRSD in adults. This led to the removal of IRSD from the adult model. Like the
overall adult model, collinearity between smoking status ASR and IRSD was identified in
men and women models as well. For consistent and practical interpretations in all adults,
IRSD was also omitted from both. Rurality categories also expressed high VIFs in adults,
however other model variables did not seem to be influenced. The high values for rurality
categories could be attributed to the small number of observations present within the
reference level (n = 4), such that the two larger groups effectively encompassed all
observations and thus appeared collinear. Based on this information and researcher interest,
rurality was retained in the model. Multicollinearity of predictor variables was not an issue
regarding any of the obesity models for children.
The overall adult model exhibited residuals that were linear, approximately normal and
demonstrated constant variance hence fulfilling relevant assumptions, however both
individual men and women models did not. Furthermore, there were violations present within
analyses of obesity rates in boys and children overall. When initially created, homogenous
variance of residuals was suspect for all four models. To alleviate this issue, robust standard
errors were implemented to validate the results; variable estimates remained the same while
confidence intervals expanded in size. A mild deviation from normality was also identified in
the overall children model. This was permissible in terms of effect on model estimates.

iii) Influential Points and Model Comparisons
In all three adult models of obesity, Maitland was considered influential in each of the
analysis results, as indicated by comparatively high cook’s distance values. In adults overall,
Walcha was also emphasised as an extreme point (cook’s distance of 0.4). The omission of
Maitland led to increased rurality estimates. In contrast, corresponding coefficients decreased
for the removal of Walcha. Furthermore, the associated normality of residuals assumption
became suspect. Gender proportion estimates decreased in magnitude when either LGA was
removed and subsequently, lost significance in both models in terms of effect on obesity. If
Maitland was discounted from the model of only men, constant variance was improved and
the greatest change in model coefficients occurred for rurality. Individual categories of
rurality and LHD became significant, compared to their respective reference levels; overall
variable significance remained unaffected though.
The model of female adult obesity rates highlighted two potential influential points. It was
tested excluding Maitland and found that rurality estimates increased in magnitude while
married women coefficients decreased. Furthermore, estimates for female proportion became
negative and LHD gained significance overall. In terms of model assumptions, normality and
homogeneity of residuals were negatively impacted. A model with Newcastle LGA omitted
resulted in decreased coefficients for rurality and LHD. Furthermore, both proportion of
women in the area and proportion of married women changed sign, with respect to effect on
obesity ASR. However, there was no change in model assumptions. No leveraging issues
were present in any of the three final adult multivariate models.
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Moree Plains may have a significant impact on the results of both children and boy obesity
models, as reflected by cook’s distances of 0.3. If this site is removed, indigenous proportion
losses significance in both models. Additionally, maternal education becomes tentatively
significant for overall children obesity rates. Prior observations on linear regression
assumptions do not change. Cessnock and Gwydir LGAs appear to be outliers in the model of
obesity for girls while Moree Plains is influential in terms of leveraging. Exclusion of each
separately produces synonymous analysis results to the final model produced with the
exception that indigenous proportion losses significance when Gwydir or Moree Plains are
removed. The resulting model assumptions including normality and constant variance of
residuals were also affected.

iv) Limitations and Barriers
Limitations on the availability of data for the desired populations at the LGA level was
evident. Subsequently, this type of study relied on the collection of data from various sources.
This approach recognised inconsistencies in the classification of ages for adults and children
between sources. In adults, most age-standardised variables (obesity estimates, current
smoking status, low physical activity) were given for individuals 18 years and over while all
other determinants were defined for 15 years of age and older, analogous to the working age
population.
Estimates of obesity in children were calculated for people between 2 and 17 years old.
However, the definition of a child for other relevant factors was less than 15. During the
collection process, not all variables could be or were appropriate to include for both adults
and children models. Furthermore, some information was not accessible in terms of each
gender.
Regarding the statistical analyses, the effectiveness of comparisons between the Central
Coast LHD and the other two groups of interest was restricted since only one LGA is
contained within the district. Furthermore, LHD-specific data (especially obesity rates) was
very limited in its availability such that detailed comparisons or models could not be made. In
addition, the small sample size of local government areas explored (n = 28) inhibits the
power of analyses. The nature of aggregate data also places restrictions on the conclusions
that can be drawn from any findings.
Despite the constraints, an improved understanding of population characteristics and obesity
rates was acquired for the twenty-eight local government areas in the study region. Moreover,
the potential relationship between these factors was effectively explored for both adults and
children. Further investigation and access to other sources (see Table 10) could be beneficial
to facilitate practical application of results.
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Table 10: Potential Data Sources and Information
eMaternity/Obstetrix
Seeking variables: BMI, maternal education
Availability: BMI only recorded consistently from 2016. Maternal education not available.
Data format: Annual reports (aggregate) but BMI not yet included; patient level information by
application.
Barriers: Application process and ethics approval required to access patient data. Data is collected
on different servers in each LHD, so need site specific assessment for each LHD. If applicant has
project funding, payment required for the time needed for data extraction.
Information available:
eMaternity: https://www.psn.org.au/clinical-resources/emat-forms
Aggregate reports: https://www.health.nsw.gov.au/hsnsw/Pages/mothers-and-babies-reports.aspx
Ethics process: https://www.nslhd.health.nsw.gov.au/AboutUs/Research/Office/Pages/Not-onmenu/Accessing-Patient-Information-for-Research.aspx
ABS Microdata for the National Health Survey
Seeking variables: All
Availability: Demographics, education level, obesity rates, physical measurements (e.g. BMI), risk
factors (e.g. smoking), physical activity, indigenous proportion
Data format: Publications and reports for each health issue; microdata available by application in
the form of a basic or expanded Confidentialised Unit Record File (CURF). Expanded CURF
provides greater level of detail but requires longer accessibility process including use of secure
DataLab environments.
Barriers: Application for data access involves registration, subscription payment for individuals
using MicrodataDownload and DataLab (exemptions apply), and approval from ABS. For more
detailed files, users must contact ABS, sign a compliance agreement and complete additional
training in person.
Information available:
Registration: https://secure.abs.gov.au/registration/register.jsp
Application Process: http://www.abs.gov.au/websitedbs/D3310114.nsf/home/How+to+Apply+for
+Microdata
Responsible Use of ABS Microdata Guide: http://www.abs.gov.au/ausstats/abs@.nsf/mf/1406.0.55
.003#apply
Microdata Login: https://microdatadownload.abs.gov.au/MicrodataDownload/login.xhtml
Longitudinal Study of Australian Children – LSAC
Seeking variables: All children variables
Availability: Demographics, sex, age, ethnicity, physical activity and obesity rates of children
Data format: Two-year data collection with annual statistical reports; general, restricted or special
purpose release datasets are available for waves and cohorts after access has been granted to the
user.
Barriers: Application to the National Centre for Longitudinal Data (NCLD) Dataverse (within the
Australian Data Archive) is necessary for data requests. The process requires registration, usage
guidelines adherence and confidentiality deed poll agreement prior to dataset accessibility.
Information available:
Registration: https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
Guidelines: https://ada.edu.au/wp-content/uploads/2018/11/National_Centre_for_Longitudinal_
Data_Access_and_Use_Guidelines_V2_0.pdf
Confidentiality: https://ada.edu.au/wp-content/uploads/2018/11/NCLD_Deed_Poll_November_
2018.pdf
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Longitudinal Study of Indigenous Children - LSIC
Seeking variables: All indigenous children variables
Availability: Demographics, sex, age, indigenous proportion and obesity rates of indigenous
children
Data format: Summary reports of each wave with annual data collection; general release datasets
available for waves after user access is granted.
Barriers: Application to the National Centre for Longitudinal Data (NCLD) Dataverse (within the
Australian Data Archive) is necessary for data requests. The process requires registration, usage
guidelines adherence and confidentiality deed poll agreement prior to dataset accessibility.
Information available:
Registration: https://dataverse.ada.edu.au/dataverseuser.xhtml?editMode=CREATE
Guidelines: https://ada.edu.au/wp-content/uploads/2018/11/National_Centre_for_Longitudinal_
Data_Access_and_Use_Guidelines_V2_0.pdf
Confidentiality: https://ada.edu.au/wp-content/uploads/2018/11/NCLD_Deed_Poll_November_
2018.pdf
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EXECUTIVE SUMMARY
The Healthy Weight Economics Project was commissioned by NSW RHP as part of a suite of
projects investigating the profile of overweight and obesity across the health districts that sit
within the NSW RHP footprint.

The project comprised four sub-studies:


An applied costing study to calculate the current and projected costs associated with
overweight and obesity across the NSW RHP geographic footprint (study area)



A calculation of the expected increase in prevalence of cancers linked to increasing rates
of overweight and obesity in the NSW RHP population



A calculation of the expected increase in prevalence of diabetes linked to increasing
rates of overweight and obesity in the NSW RHP population and associated costs



A calculation of the expected cost to local health districts associated with increased
demand for bariatric surgery

The headline results for each study are summarised below.

Study 1
We used a prevalence-based approach to calculate the net cost of overweight and obesity
across NSW RHP health districts.
The excess annual direct healthcare costs per person associated with overweight and obesity
were $345 and $1,001 respectively. Applying these values to the prevalence data resulted in
a total annual cost of $486 million across all three health districts.

iii
Healthy Weight Economics
Final Report

Study 2
Based on an extensive review of the literature and using relative risk estimates, we estimated
around 469 cases (281 in HNELHD, 116 in CCLHD, and 72 in MNCLHD) or 12% of cancers
reported from the study area (RHP local health districts) were attributable to overweight and
obesity. The attributable proportion of cancers varied from 40% of oesophageal cancers to
3% of ovarian cancers.

Study 3
In 2018, an estimated 51% of incident cases of type 2 diabetes mellitus were attributable to
overweight and obesity; accounting for 54% of the total incidence among men and 47%
among women in the NSW RHP population.
Obesity in those with T2DM accounted for additional direct healthcare expenditure of $7
million per annum.

Study 4
Conservatively assuming stable prevalence rates of overweight, obesity and T2DM in the NSW
RHP local health districts populations, the expected number of people eligible for bariatric
surgery is projected to increase to 3,521 or by 2.8% by 2023.
From a societal perspective, an obese individual with T2DM will incur an excess cost of
approximately $17,425 over the next 5 years. The total cost of bariatric surgery, including
direct operative costs, perioperative costs, and post-surgical visits were estimated to be
$9,613-11,750 per person.
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ABBREVIATIONS
BMI

Body Mass Index

CATI

Computer Assisted Telephone Interviewing

CCLHD

Central Coast Local Health District

CVD

Cardiovascular disease

HNELHD

Hunter New England Local Health District

LHD

Local Health District

MNCLHD

Mid North Coast Local Health District

NSW

New South Wales

NSWRHP

New South Wales Regional Health Partners

PAF

Population Attributable Fraction

T2DM

Type 2 Diabetes Mellitus
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INTRODUCTION
NSW Regional Health Partners (NSW RHP) is a collaboration between leading health and
research organisations across the Hunter, New England, Central Coast, and Mid North Coast
regions of NSW, Australia. The Health Weight Economics Project was commissioned by NSW
RHP as part of a suite of projects investigating the profile of overweight and obesity across
the health districts that sit within the NSW RHP footprint.

The project comprises four sub-studies:
(1) An applied costing study to calculate the current and projected costs associated with
overweight and obesity across the NSW RHP geographic footprint (study area)
(2) A calculation of the expected increase in prevalence of cancers linked to increasing
rates of overweight and obesity in the NSW RHP population
(3) A calculation of the expected increase in prevalence of diabetes linked to increasing
rates of overweight and obesity in the NSW RHP population and associated costs
(4) A calculation of the expected cost to local health districts associated with increased
demand for bariatric surgery
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METHOD
Study 1: An applied costing study to calculate the current and projected costs associated
with overweight and obesity across the NSW RHP geographic footprint.
The costing study was undertaken as a series of steps to identify, measure and value the
economic cost of overweight and obesity. First, we obtained the estimated resident
population for 2018 and population projections from 2019-2023 for the relevant LHDs:
Hunter New England, Central Coast and Mid North Coast (1). The population projections were
based on current trends in fertility, life expectancy at birth and net overseas migration. This
provided the population base, reported by age and sex, for the cost estimates.
Second, from ABS census data we obtained prevalence data for the proportion of the
population categorised as normal weight, overweight and obese(2). These prevalence data
were applied to the relevant populations for the health districts to provide numbers in the
population who are normal weight, overweight or obese. We classified BMI<25 as normal
weight, ≥25 but <30 as overweight and ≥30 as obese(3, 4). The population projection for
overweight and obesity is conservative, as the prevalence of overweight and obesity is
assumed to be at 2018 levels for subsequent populations.
In Australia, the cost associated with overweight and obesity are reported as part of the
Australian Diabetes, Obesity, and Lifestyle (AusDiab) study(5). About 11, 247 adults aged ≥25
years participated in the baseline study in 1999-2000. Follow-up studies of the baseline cohort
were conducted in 2004-05 and in 2011-2012. In addition to physical examinations and
questionnaires conducted at baseline, information on health service utilisation and healthrelated expenditure over the previous 12 months were collected at follow up.
To calculate the costs associated with populations of overweight and obesity, we used data
from the Australian Diabetes, Obesity and Lifestyle Study (AusDiab) (5, 6). We estimated the
total costs from a healthcare perspective using a prevalence-based approach. The costs were
reported in 2004-2005 values which are inflated to 2018 values, applying an average annual
inflation rate of 1.9%.The total annual incremental costs due overweight and obesity in the
study area were estimated by multiplying the per person incremental costs due to
overweight/obesity and the total number of people with overweight/obesity in the study
area.

Study 2: A calculation of the expected increase in the prevalence of cancers linked to
increasing rates of overweight and obesity applied to the NSW RHP population
As a first step, a literature review was conducted to identify the cancers linked to overweight
and obesity and associated relative risk estimates. Evidence of association of various cancers
with overweight and obesity were reported by a number of studies (7-15). Overweight and
obesity were found to be associated with cancers of the colon, endometrium, kidney,
oesophagus (adenocarcinomas) and postmenopausal breast cancer; and probably associated
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with cancers of gall bladder, ovarian and liver. We used a BMI of 25kg/m2 as the reference
level (3).
For the cancers of colon, rectum and pancreas, sex-specific risks were used since there is a
sex difference in relative risk (12, 16). The relative risk for men and women were assumed to
be the same for other cancers (17). When the relative risk estimates were not reported
separately for overweight and obesity, we assumed the lowest interval of the point estimate
as the relative risk of overweight and the highest interval as the relative risk due to obesity.
Second, we obtained the latest available data (2015) on the incidence of cancers linked to
overweight and obesity stratified by relevant Local Health Districts(18). Since previous studies
have found that the approximate latent period of development of cancer from exposure to
overweight and obesity is 10 years (15), we used the 2006 demographic data and reported
prevalence of overweight and obesity in 2006 to calculate the proportion of population with
normal weight, overweight and obesity. By using the 2006 population proportions and
relative risk estimates, population attributable risk fractions (PAF) were calculated .Using PAF
and cancer incidence data, numbers of newly developed cancers in 2015 which can be
attributable to overweight and obesity in the region were estimated.
To account for population ageing with time since exposure and the latent period, we drew on
previous studies(12). Our method used prevalence data for age groups 10 years younger than
the cancer incidence categories. For example, cancer incidence in 35-44 years age group in
2015 was attributed to overweight and obesity in the 25-34 years age group in 2006.

Study 3: A calculation of the expected increase in prevalence of diabetes linked to
increasing rates of overweight and obesity applied to the NSW RHP population and
associated costs
In recent decades, the increase in obesity levels coincided with diabetes prevalence and the
trend of more people in obese category being diagnosed with T2D (19, 20). Cohort studies
have provided evidence regarding the association between BMI and T2D and have shown that
about half of incident diabetes cases are among people with a BMI>30 and that one-fourth to
one-sixth are among those with a BMI>35 (21-23). Diabetes on the other hand is associated
with a myriad of comorbidities which impose significant long-term morbidity, disease burden
and increased mortality (24). Thus, diabetes and obesity are costly to society (25).
The methodology employed here is similar to that used in study 2.The incident rate of
diabetes by age groups as reported in the AusDiab study (6) was applied to 2018 demographic
data to obtain the number of newly diagnosed people with diabetes in the study area. Out of
the total number of new diabetes cases, 90% were assumed to be T2DM. The population
attributable fraction (PAF) was calculated using the proportion of people with overweight and
obesity in 2009, assuming a 10-year latency period between exposure and development of
incident diabetes.
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The PAF was calculated using the following formula:
PAF =( Proportion overweight* Excess RR due to overweight)+(Proportion obese*Excess RR
due to obese)/(1+( Proportion overweight* Excess RR due to overweight)+(Proportion
obese*Excess RR due to obese))
Using PAF and T2DM incidence data, numbers of newly developed T2DM in 2018 which can
be attributable to overweight and obesity in the region were estimated.

Study 4: A calculation of the expected cost to local health districts associated with
increased demand for bariatric surgery
Increasing prevalence of obesity and associated co-morbid conditions, along with improving
technical efficiency of bariatric procedures are more likely to increase the demand for
bariatric surgery (20). Cost-utility studies have shown the bariatric surgery to be cost-effective
and even cost-saving when given to a subpopulation with co-morbidities like type 2 diabetes
(26, 27). However, the intake of bariatric procedures as a weight-loss option is predominantly
limited to urban areas and private hospitals (17). This raises serious equity issues.
In this study, we mapped the population in the study area who may be eligible for bariatric
surgery in 2018, depending on type 2 diabetes and obesity status. We also projected the
increase in the number of bariatric eligible populations from 2018 to 2023.The rationale for
selecting obese population groups with T2DM is primarily driven by the availability of data
and clinical guidelines; and partly by the strong association of obesity with T2DM.
A series of approaches, inclusion, and exclusion criteria were employed to map the eligible
population. Since bariatric surgery in patients aged 65 years and above tends to be at a higher
risk (28), we defined the age group eligible for bariatric procedures as 25-64. We went by the
recent guidelines (29) to select the classes of obesity with diabetes, where bariatric
interventions may be considered.
As per the recent statement by major international diabetes organisations (29, 30), which was
endorsed by the Australian Diabetes Society, bariatric surgery was proposed to be an
established treatment option to manage type 2 diabetes(30) . As per the guidelines, the
eligible population for bariatric surgery include:


all individuals with T2DM and BMI ≥40 kg/m2



individuals with BMI 35–40 kg/m2 with inadequate glycaemic control despite lifestyle
and optimal medical therapy.

Though, bariatric surgery may also be a consideration for people with a BMI>30kg/m2 who
have obesity-related co-morbidities (29), we took a conservative approach of limiting the
population to Class II and Class III obesity and diagnosed with T2DM.
Among those who are obese, surgical interventions are considered once non-surgical
management has been exhausted over one-year period of clinic attendance. Therefore, we
excluded individuals with diabetes duration of less than one year. To estimate the number of
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people with diabetes duration less than one year, we applied the annual incidence rate of
diabetes(6) to the population data (31).
Among those with established end-stage macro- or microvascular complications, bariatric
surgery did not produce any gain in survival (32). A shorter history of diabetes has also been
found to be associated with a greater chance of diabetes remission after any type of bariatric
procedure (32). Therefore, we excluded populations with diabetes duration greater than 10
years, given the higher probability of diabetes-associated complications and co-morbidities in
this group (33). Thus, in this study, the population eligible for bariatric surgery are defined as
below:


Aged 25-64



Diagnosed with type 2 diabetes mellitus



Diabetes duration <1 >10 years



Have Class II or Class III obesity

We followed a step-by-step approach to map the eligible population as per the defined
eligibility criteria. First, we estimated the number of people with diabetes in the study area
by applying the NSW prevalence estimates for diabetes in 2017 to the 2018 demographic data
stratified by LHDs: Hunter New England, Central Coast and Mid North Coast (1). The
prevalence of diabetes in 2018 is assumed to the same as 2017. The 2017 NSW Adult
Population Health Survey (self-reported using Computer Assisted Telephone Interviewing or
CATI) estimated that T2DM accounts for up to 90% of all diabetic cases in the community.
Therefore, out of the total estimated cases of diabetes, 90% of the population was assumed
to have type 2 diabetes.
Second, from a study which recruited a random sample of 933 asymptomatic type 2 diabetic
patients to estimate the risk of coronary artery disease by diabetes duration, we estimated
the proportion of people with diabetes durations ranging from less than 5 years, 5-10 years
and greater than 10 years. We applied the calculated percentages from this study to our study
population. The incident rate of diabetes, as reported in AusDiab study, which is 0.9%, was
used to provide the number of newly diagnosed diabetes cases with less than 1-year duration.
Since, newly diagnosed diabetes included all types of diabetes, we assumed that 90% of the
incident cases were T2DM. Thus, we derived a subset of population with diabetes duration
greater than 1 years and less than 10 years.
Third, among those diagnosed with diabetes, we used the population characteristics from the
AusDiab study to estimate the proportion of people who were either: 1) of normal BMI, 2)
overweight, 3) or obese (5, 25, 34). In the AusDiab study, the proportion of adults with
diabetes were estimated to 9.9%, which is consistent with the prevalence rates in NSW.
By applying the AusDiab population characteristics, we found that 53.5% of the population
with diabetes are either Class I, Class II or Class III obese. Evidence from previous studies
suggest that about half of incident diabetic cases are among people with BMI>30kg/m2 and
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about 1/4th to 1/6th are among those with a BMI greater than 35(22, 35). We assumed that
about 20% of people with type 2 diabetes have Class II or Class III obesity and; around 1/6 of
the total of Class II and Class III obesity have Class III obesity, thereby estimating the number
of people with type 2 diabetes by obesity class. By applying these proportions to those with
diabetes duration favourable for Bariatric surgery, we estimated the number of people in the
study area who may be eligible for Bariatric surgery.
The projection of bariatric eligible population in the next 5 years is made by applying the
similar prevalence rates of overweight, obesity, type 2 diabetes, and BMI distribution in those
with type 2 diabetes to demographic data in the corresponding years. The cost of Bariatric
surgery is estimated from literature(36, 37).

6
Healthy Weight Economics
Final Report

RESULTS
Study 1: An applied costing study to calculate the current and projected costs associated
with overweight and obesity across the NSW RHP geographic footprint.
Demographics
Hunter New England Local Health District
As of 2018, Hunter New England Local Health District has an estimated population of
932,366(38). Of these, 49.5% were male and 50.5% were female. Those aged 25 and below
comprised 31% of the population and around 69% of the population are aged 25 and above.
Population projections based on the data from the NSW Department of Planning and
Environment show that the population is projected to increase at an average rate of 1% per
annum over the next 5 years, with the greatest increase in the proportion of the population
aged 65 years and over.

Table 1.Demographics of Hunter New England LHD
Hunter New England

2018

2019

2020

2021

2022

2023

Total Population

932,366

942,374

952,381

962,390

970,272

978,154

Males

461,777

467,536

473,290

479,050

482,970

486,890

Females

470,589

474,838

479,091

483,340

487,302

491,264

Table 2.Demographics of Hunter New England LHD by age group (Proportions)
Hunter New England

2018

2019

2020

2021

2022

2023

932,366

942,374

952,381

962,390

970,272

978,154

Population aged below 25 (%)

31.1%

30.8%

30.6%

30.3%

30.2%

30.1%

Aged 25 -64

49.4%

49.3%

49.2%

49.0%

48.7%

48.5%

65 and above

19.5%

19.9%

20.3%

20.6%

21.0%

21.4%

Total Population

Central Coast Local Health District
The total population in Central Coast LHD was estimated to be at 344,087 in 2018(38). The
annual population growth rate averages 1.3 % in the next 5 years, from 2018 to 2023.
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Table 3.Demographics of Central Coast LHD
Central Coast

2018

2019

2020

2021

2022

2023

Total Population

344,087

348,472

352,863

357,250

360,770

364,290

Males

167,949

170,055

172,162

174,270

176,002

117,734

Females

176,138

178,417

180,701

182,980

184,768

186,556

Table 4.Demographics of Central Coast LHD by age group (Proportions)
Central Coast

2018

2019

2020

2021

2022

2023

344,087

348,472

352,863

357,250

360,770

364,290

Population aged below 25

30.5%

35.8%

30.1%

29.9%

29.8%

29.7%

Aged 25 -64

48.6%

42.8%

48.1%

47.9%

47.6%

47.3%

65 and above

21.0%

21.4%

21.8%

22.2%

22.6%

23.0%

Total Population

Mid North coast Local Health District
The estimated population of the Mid North Coast LHD stands at 221,0318 as of
2018(38).The projected population increase for the district between 2018 and 2023
represents a growth of 4.8% or 10,570 additional people. Among the relevant LHDs, Mid
North Coast has the largest population proportion for the 65 and above age group (Table 6).

Table 5.Demographics of Mid North Coast Local Health District
Mid North Coast

2018

2019

2020

2021

2022

2023

Total Population

221,038

223,355

225,665

227,980

229,794

231,608

Males

107,839

109,060

110,279

111,500

112,364

113,328

Females

113,199

114,295

115,386

116,480

117,430

118,830

8
Healthy Weight Economics
Final Report

Table 6.Demographics of Mid North Coast LHD by age groups (Proportions)
Mid North Coast

2018

2019

2020

2021

2022

2023

Total Population

221,038

223,355

225,665

227,980

229,794

231,608

Population aged below 25

28.0%

27.8%

27.6%

27.5%

27.4%

27.2%

Aged 25 -64

47.5%

47.2%

47.0%

46.7%

46.3%

45.9%

65 and above

24.6%

25.0%

25.4%

25.8%

26.3%

26.9%

HUNTER NEW ENGLAND

24.6%

2023
23.00%

21.00%

21.40%

19.5%

2018

CENTRAL COAST

26.90%

POPULATION AGED 65 AND ABOVE
(PROPORTIONS)

MIDNORTHCOAST

Figure 1 . Proportion of population aged 65 and above in 2018 & 2023

Overweight and obesity in the NSW RHP population
In 2018, around 36% of adults were overweight and 34% were obese. If the current trend
continues, there will be additional 21,718 overweight and 20,815 obese people in the study
area by 2023, a rise of 5.8%. Among adults aged 25-64, 32% were obese while 38% of adults
aged 65 and above were obese in 2018. The prevalence of Class II and Class III obesity among
adults aged 25 and above was 11.9%. Prevalence estimates of overweight and obesity among
adults for 2018 to 2023 appear in table 9,10, and 11. Since the proportion of those
underweight was negligible, underweight was grouped with normal when estimating the
demographic characteristics by BMI.
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Table 7.Population by age and BMI
RHP Area

Population aged 25
and above

Normal

Overweight

Obese

Obese class
II/III *

Hunter New England

642,804

194,049

232,881

218,485

76,522

Central Coast

239,302

71,809

86,586

81,846

28,750

Mid North Coast

159,253

46,464

57,751

55,627

19,555

1,041,359

312,321

377,218

355,957

124,826

30%

36%

34%

35.1%

Total
Proportion

* of total obese

Table 8.BMI by age group
Age Group

Total

Normal

Overweight

Obese

25-64

100%

32%

36%

32%

65+

100%

25%

37%

38%

Total

100%

30%

36%

34%

Table 9.Current and projected proportion of population by BMI in Hunter New England LHD
Hunter New
England

Population
aged 25+

Normal

Overweight

Obese

Obese class
II/III *

2018

642,804

194,049

232,881

218,485

76,522

2019

652,087

195,626

234,751

221,710

77,598

2020

661,368

198,410

238,092

224,865

78,703

2021

670,650

201,195

241,434

228,021

79,807

2022

677,112

203,134

243,760

230,218

80,576

2023

683,574

205,072

246,087

232,415

81,345

*Of total obese
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Table 10.Current and projected proportion of population by BMI in Central Coast LHD
Central Coast

Population aged 25+

Normal

Overweight

Obese

Obese class
II/III

2018

239,302

71,809

86,586

81,846

28,750

2019

242,978

72,893

87,472

82,613

28,914

2020

246,660

73,998

88,798

83,864

29,353

2021

250,340

75,102

90,122

85,116

29,790

2022

253,198

75,959

91,151

86,087

30,131

2023

256,056

76,817

92,180

87,059

30,471

Table 11.Current and projected proportion of population by BMI in Mid North Coast LHD
Mid North Coast

Population aged 25+

Normal

Overweight

Obese

Obese class II/III

2018

159,253

46,464

57,751

55,627

19,555

2019

161,271

48,381

58,058

54,832

19,191

2020

163,284

48,985

58,782

55,517

19,431

2021

165,300

49,590

59,508

56,202

19,671

2022

166,912

50,074

60,088

56,750

19,863

2023

168,524

50,557

60,669

57,298

20,054
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The cost of overweight and obesity in RHP geographical area
Cost estimates (inflated to 2018 values) based on the prevalence of overweight/obesity, as
reported by AusDiab Study are reproduced in table 12(25).
Direct healthcare costs included ambulatory services, hospitalisation, prescription
medications and some medically related consumables (e.g. blood glucose, self-monitoring
meters, and strips). Prescription medications for creams, eye drops, and inhalers, and nonprescription medications, except for aspirin, were not included. Direct non-health care costs
included transport to hospitals, supported accommodation, home service and day centres,
and purchase of normal food. Government subsidies included payments for the aged pension,
veteran pension, mobility allowance, sickness allowance and unemployment benefit.
From a healthcare perspective, incremental per capita direct healthcare cost for overweight
was 18.7% greater and was for obesity 54% greater than the cost of normal weight individuals.
The annual excess cost, including direct healthcare, direct non-health care and government
subsidies, was 25.5% for overweight and 43.7% for obesity.

Table 12.Annual per capita healthcare and non-healthcare costs by weight status
Weight Status

Direct healthcare Direct non-healthcare Total Direct Govt. Subsidies

Normal BMIa

$1,841

$557

$2,398

$4,134

Overweightb

$2,186

$773

$2,959

$5,240

Obesec

$2,842

$719

$3,562

$5,823

$345

$216

$561

$1,106

$1,001

$163

$1,164

$1,690

Excess cost of overweight(b-a)
Excess cost due obesity(c-a)

The costing study based on a prevalence-based approach and health-system perspective
showed the annual total direct healthcare costs attributable to overweight and obesity in
relevant geographical areas: Hunter New England, Central Coast and Mid North Coast were
$486 million (Table 15).

Table 13.Annual total (Incremental) healthcare and non-healthcare costs due to overweight
RHP LHDs

Direct health

Direct non-health

Total Direct

Govt.Subsidies

Hunter New England

$80,360,302

$50,290,687

$130,620,714

$257,648,072

Central Coast

$29,878,222

$18,698,241

$48,565,208

$95,794,393

MidNorthCoast

$19,927,976

$12,471,227

$32,391,696

$63,892,301

Total

$130,166,501

$81,460,155

$211,577,618

$417,334,767
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Table 14.Annual total (Incremental) healthcare and non-healthcare costs due to obesity
RHP LHDs

Direct health

Direct non-health

Total Direct

Govt.Subsidies

Hunter New England

$218,773,353

$35,538,762

$254,283,713

$369,169,655

Central Coast

$81,953,569

$13,312,994

$95,255,924

$138,292,760

MidNorthCoast

$55,700,389

$9,048,281

$64,741,439

$93,991,763

Total

$356,427,311

$57,900,038

$414,281,075

$601,454,179

Table 15.Annual total (incremental) healthcare and non-healthcare costs due to overweight and
obesity
RHP LHDs

Direct health

Direct non-health

Total Direct

Govt .Subsidies

Hunter New England

$299,133,655

$85,829,449

$384,904,427

$626,817,728

Central Coast

$111,831,791

$32,011,236

$143,821,131

$234,087,154

MidNorthCoast

$75,628,365

$21,519,509

$97,133,134

$157,884,065

Total

$486,593,812

$139,360,194

$625,858,692

$1,018,788,946

Figure 2. Annual direct healthcare costs associated with overweight and obesity

After adjusting for population growth and inflation, the direct healthcare costs due to
overweight and obesity in the study area is projected to increase by 3% each year to a total
direct healthcare cost of $565,743,290 by 2023 (Table 19).
Overweight and obesity, as well as their related noncommunicable diseases, are largely
preventable. In that context, these costs represent a significant opportunity cost, the funds
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could be spent elsewhere and return greater value. Further, it can be argued that these costs
are a “negative externality” as the costs are borne by everyone in society via a universal
coverage, tax funded health insurance scheme and are not limited to the population of
overweight or obese(39).

Table 16. Annual (incremental) direct healthcare costs due to overweight and obesity for HNELHD
HNELHD

Projected population (25 and above)

Direct health care costs

2018

642,804

$299,133,655

2019

652,087

$308,765,024

2020

661,368

$319,109,636

2021

670,650

$329,736,371

2022

677,112

$339,238,879

2023

683,574

$348,983,448

Table 17.Annual (incremental) direct healthcare costs due to overweight and obesity for CCLHD
CCLHD

Projected population (25 and above)

Direct health care costs

2018

239,302

$111,831,791

2019

242,978

$115,050,765

2020

246,660

$119,013,292

2021

250,340

$123,083,879

2022

253,198

$126,854,355

2023

256,056

$130,723,675

Table 18. Annual (Incremental) direct healthcare costs due to overweight and obesity for MNCLHD
MNCLHD

Projected population (25 and above)

Direct health care costs

2018

159,253

$75,628,365

2019

161,271

$76,362,271

2020

163,284

$78,784,425

2021

165,300

$81,272,530

2022

166,912

$83,624,334

2023

168,524

$86,036,167
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Table 19. Annual (incremental) direct healthcare costs due to overweight and obesity for RHP Area
from 2018 to 2023
Year/LHDs

HNELHD

CCLHD

MNCLHD

Total

2018

$299,133,655

$111,831,791

$75,628,365

$486,593,812

2019

$308,765,024

$115,050,765

$76,362,271

$500,178,060

2020

$319,109,636

$119,013,292

$78,784,425

$516,907,354

2021

$329,736,371

$123,083,879

$81,272,530

$534,092,779

2022

$339,238,879

$126,854,355

$83,624,334

$549,717,567

2023

$348,983,448

$130,723,675

$86,036,167

$565,743,290

As stated above, these estimates while large are also conservative. Pricewaterhouse Coopers
have previously reported the direct cost for Australia to be $5.5 billion (in 2014/15)(40) and
earlier figures from the published literature estimated that in 2005, the total annual
healthcare cost of overweight and obesity in Australia to be approximately $21 billion(5).
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Study 2: A calculation of the expected increase in prevalence of cancers linked to
increasing rates of overweight and obesity applied to the NSW RHP population
Incident cancers attributable to overweight and obesity
The estimates of relative risk of cancers with overweight (BMI 25-29.9) and obesity (BMI>30),
relative to a normal BMI<25kg/m2, for the 10 cancers are depicted in table 20.

Table 20.Relative risk of cancers associated with overweight/obesity
Cancers

Subgroup

Relative risks
Overweight

Obesity

Males

1.20

1.44

Females

1.10

1.21

Males

1.10

1.21

Females

1.05

1.10

Males

1.13

1.28

Females

1.10

1.21

Oesophageal

Person

1.55

2.40

Gall Bladder

Person

1.23

1.51

Breast Cancer (PMS)

Females

1.13

1.28

Endometrium

Females

1.50

2.25

Ovary

Females

1.06

1.12

Kidney

Persons

1.31

1.72

Liver*

Persons

1.11

1.49

Colon

Rectum

Pancreatic

Source: Kendall,B.J. et al., 2015(12).
* Impact of overweight and obesity on chronic conditions: AIHW

Using the relative risk estimates above, we estimated that around 12% (469 cases) of cancers
reported from the study area were attributable to overweight and obesity. The attributable
proportion of cancers varied from 40% of oesophageal cancers to 3% of ovarian cancers.
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Table 21.Incident Cancers attributable to overweight and obesity in Hunter New England LHD
Cancer

Newly Diagnosed in
2015

Attributable to 2006
overweight/obesity

Colon

549

63

Rectal

256

17

oesophageal

79

32

Gall Bladder

49

9

Pancreatic

165

15

Kidney

165

38

Liver

106

13

Postmenopausal breast cancer

696

55

Endometrial Cancer

111

37

Ovarian

63

3

2239

281

Total
Attributable %

12.6%

Table 22.Incident Cancers attributable to overweight and obesity in Central Coast LHD
Cancer

Newly Diagnosed in 2015

Attributable to 2006
overweight/obesity

Colon

184

20

Rectal

86

5

oesophageal

35

13

Gall Bladder

35

6

Pancreatic

94

8

Kidney Cancer

94

22

Liver

47

5

Postmenopausal breast cancer

275

21

Endometrial Cancer

43

14

Ovarian

35

1

Total

928

116

Attributable %

12.4%
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Table 23.Incident Cancers attributable to overweight and obesity in Mid North Coast LHD
Cancer

Newly Diagnosed in
2015

Attributable to 2006
overweight/obesity

Colon

153

17

Rectal

62

5

oesophageal

38

15

Gall Bladder

20

3

Pancreatic

43

4

Kidney Cancer

43

10

Liver

51

6

Postmenopausal breast cancer

194

16

Endometrial Cancer

37

12

Ovarian

25

1

Total

666

72

Attributable %

10.8%
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Study 3: A calculation of the expected increase in prevalence of diabetes linked to
increasing rates of overweight and obesity applied to the NSW RHP population and
associated costs
Incident type 2 diabetes mellitus (T2DM) attributable to overweight and obesity
Overweight and obesity accounted for an incidence of approximately 54% of T2DM among
men and 47% among women in the NSW RHP population. Approximately 545 cases of
incident T2DM were attributable to overweight and obesity in the study area.

Table 24.Newly Diagnosed diabetes in 2018 attributable to overweight/obesity
RHP LHDs

New Incident diabetes 2018

Attributable to 2009 overweight/obesity

Hunter New England

639

311

Central Coast

243

135

Mid North Coast

179

100

Total

1062

545

Incremental direct healthcare cost per person for an obese individual with diabetes is
estimated to be $588 (2018 Value), when compared to a person with no diabetes and normal
BMI, and $144 when compared to a person with diabetes and normal BMI. On average,
people with obesity spent more on direct health care costs compared to normal weight
individuals, regardless of diabetes status. When diagnosed with diabetes, an obese person
spent proportionately more on prescription medications (25).

Table 25.Annual direct healthcare cost due to overweight and obesity by T2DM status (Inflated to
2018 values)
Weight/T2DM

Direct Healthcare (2018 AUD)
No T2DM

Normal weight

1,412

Overweight

1,380

Obese

1,741
T2DM

Normal weight

1,856

Overweight

2,175

Obese

2,000

Source: Lee, C.M.Y et al.,2018(25)

19
Healthy Weight Economics
Final Report

On the other hand, weight-loss among those are obese and have diabetes is associated with
cost avoidance. Obesity in the T2DM population accounted for additional spending of
$6,841,185 in the study area (Table 26).

Table 26.Annual Incremental direct health care costs due to obesity in T2DM patients
LHD

No .Obese and Diabetic

Incremental healthcare cost

Hunter New England

29,052

$4,195,383

Central Coast

10,736

$1,550,413

MidNorthCoast

7,585

$1,095,389

Total

47,373

$6,841,185
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Study 4: A calculation of the expected cost to local health districts associated with
increased demand for bariatric surgery
Mapping of the potential eligible population for bariatric surgery in NSW RHP area
Prevalence of type 2 diabetes mellitus

We set to inform health service planning by estimating the number of people who would
potentially benefit from bariatric surgery. Further, we applied evidence-based criteria for
eligibility for bariatric surgery; and considered patients with T2DM and body mass
index≥35kg/m2.
In 2018, an estimated 6.4% of adults aged 25-64 had type 2 diabetes mellitus in the study
area.

Table 27.Number of people with type 2 diabetes in the study area
HNE

Total aged 25-64

Total Diabetic

Type 2 DM

2018

460,723

29548

29548

2019

464,471

29,788

29788

2020

468,221

30,029

30029

2021

471,970

30,269

30269

2022

473,002

30,335

30335

2023

474,034

30,401

30401

Diabetes by duration

Results from the literature (5, 6, 25, 34) suggested that around 43.7% of diabetic patients will
have a diabetes duration ranging from 1-10 years, which translates to an estimated
population of 20,569 in RHP geographical area(Table 30).

Table 28.Diabetic patients by diabetes durations
Description

Total

<1 year

1-4 years

5-9 years

>10 years

% of people with type 2
diabetes by duration

100%

0.9%*

23.8%

19.9%

55.4%

Number of people with type 2
diabetes

933

8

222

186

517

Source: AusDiab study*, J. J.Kim at al.2015
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Table 29.Type 2 Diabetes by diabetes duration in the study area
Description

Total

<1 year

1-4 years

5-9 years

>10 years

% of people with type 2
diabetes by duration

100%

0.9%

23.80%

19.90%

55.40%

Number of people with type 2
diabetes

47,069

424

11,203

9,367

26,076

Diabetes by BMI

Among those diagnosed with diabetes, a greater proportion were overweight and obese,
compared to those without diabetes.

BMI BY DIABETES STATUS
Non-diabetic

24.80%

42.20%

34.6%

11.9%

33%

53.5%

Diabetic

NORMAL BMI

OVERWEIGHT

OBESE

Figure 3.AusDiab study population characteristics
Diabetes by duration and by BMI

By applying the AusDiab population characteristics to those with diabetes duration greater
than 1 year and less than 10 years, 3,428 adults or 0.47% of the population aged 25-64 were
potentially eligible for bariatric surgery (Table 30).
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Table 30.Diabetes by duration and by BMI
Number of people with type 2 diabetes diagnosed in the last 10 years by BMI
Description/BMI range

Total

Normal
BMI

Overweight
(BMI 25 to
29.99)

BMI 30 to less
than 35 (Class
I)

BMI>35 (Class
II and Class III)

% of people with type 2
diabetes within the BMI
range

100%

11.9%

34.6%

36.8%

16.7%

Number of people with
type 2 diabetes duration
< 1 and less than 10
years

20,569

2,448

7,117

7,576

3,428

Over the next 5 years, the numbers of persons eligible for bariatric intervention in relevant
LHD areas (Hunter New England, Central Coast and Mid North coast) are projected to increase
by over 2.8% under the defined eligibility criteria (Table 31).

Table 31.Bariatric Eligible population projections
Bariatric Eligible

HNELHD

CCLHD

MNCLHD

Total

2018

2,152

779

497

3,428

2019

2,170

786

499

3,454

2020

2,187

792

502

3,481

2021

2,205

798

504

3,507

2022

2,209

801

504

3,514

2023

2,214

803

503

3,521

From a societal perspective, the annual incremental cost per person including direct
healthcare, direct non-healthcare and government subsidies for an obese individual with type
2 diabetes is estimated at $3,292(25, 34). Over the next 5 years, the total incremental cost
per obese individual with type 2 diabetes is approximately $17,425. The cost associated with
diabetes did not account for the presence of complications (microvascular, macrovascular or
both). In the presence of complications, per person costs can almost double(34). Further, the
risks of developing diabetes-related complications are higher in obese individuals(20, 41). In
the absence of reliable data regarding the rate of complications by weight status, costs
associated with complications is not accounted for in the analysis.
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The direct operative costs of performing bariatric surgeries in public hospitals were estimated
to be $7,477-$9,613(36). Perioperative costs, including 2 years of post-surgical visits, may
approach $2,136 per person, taking the total cost to $9,613-$11,749 per person.
In the presence of complications, both annual costs per person and bariatric surgery costs can
be higher. Assuming the unit cost of bariatric surgery in 2018 as $11,000, costs associated
with providing bariatric surgery for the eligible population in the study area was estimated to
$37,708,000.
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DISCUSSION
Overall, the results in the literature are consistent with our study’s estimates of overweight
and obesity proportions. According to the 2017-18 National Health Survey, more than a third
of all Australians were overweight and 31% percent were obese. Being older and living in
regional and remote parts of Australia increased the likelihood of being overweight or obese.
The prevalence of overweight and obesity in remote and regional Australia was 72%. In those
aged 25-34, 58% were overweight or obese and in those aged 35-44, 69% were overweight
or obese. In our study, 70% of the population aged 25-74 were overweight or obese; 36%
were overweight and 34% were obese. The trend of older adults being more obese than the
younger age groups was evident in our study, as obesity in those aged 65+ was 38% when
compared to 32% in those aged 25-64. In older cohorts, obesity increases the likelihood of
various chronic health problems linked to obesity and frequent exacerbations of these chronic
conditions when they already exist, thus have profound implications for medical and
healthcare resources(42).
In Australia, the prevalence of severe obesity was estimated as high as 13.5% in areas with
high socioeconomic disadvantage(43). In our study, the prevalence of Class II and Class III
obesity among adults aged 25 and above was 11.9%.
Higher BMI level is associated with higher annual healthcare costs, with considerably higher
expenditure when T2DM is superimposed on obesity. Targeted weight-control measures
aimed at patients with T2DM should be able to generate a significant return on investment
by effectively reducing the economic burden of overweight and obesity. The study used
AusDiab study data for cost estimates of overweight/obesity, incidence rates of diabetes and
BMI distributions by diabetes status, which is highly representative of national data (44) and
therefore of increased relevance in applying to the selected population group.
A study by Wilson et al, showed that between 2013 and 2037, 10-13% of overweight/obesityrelated cancers in men and 7-11% in women could be avoided if overweight and obesity were
eliminated in the Australian population(45). Our estimates of incident cancers attributable to
overweight and obesity is consistent with the findings of this study.
By applying the eligibility criteria set to map the eligible population for bariatric surgery, we
have found that around 0.5% of the total aged 25-64 were potential candidates for surgery.
The large number potentially eligible for bariatric surgery provides a strong signal that more
funding for public surgery and other effective interventions are urgently needed for this
population group. However, by limiting the eligible population to those with Class II, Class III
obesity and T2DM duration ranging from 1-10 years, our estimates are more likely to produce
underestimates. One study looked at the eligible population by applying a range of conditions
and comorbidities (including resistant Class III obesity, Class II obesity with at least one
obesity-related co-morbidity, at risk of a cardiovascular event or mortality, or experiencing
hypertension, T2DM, chronic kidney disease, non-alcoholic steatohepatitis (NASH) or gastrooesophageal reflux disease, or Class I obesity with poorly controlled T2DM and increased CVD
risk) and has found that around 6.2% of the adults aged 18-65 were potentially eligible for
bariatric surgery(46).
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Given the fact that more than 90% of weight loss surgeries are still performed in private
hospitals(37); and the prevalence of obesity tends to be proportionately greater in lower
socioeconomic classes, a significant number of eligible population groups are likely to be
excluded from the treatment, which raises serious equity issues(36). In fact, a recent paper
by Korda et al, has shown that the bariatric procedures were largely available to those who
can afford private health insurance and associated out-of-pocket costs, with poor access in
populations who are most in need(47). Even if many adults who fulfil the eligibility criteria for
bariatric surgery may not want or require it, the current demand for bariatric surgery services
is not being met in the public health system(36). A strategy to expand the supply of bariatric
surgery services to improve the health outcomes is worth considering, given the potential
cost-savings. Further, the National Health and Medical Research Council concluded that in
those with morbid obesity, medical interventions are of limited effectiveness in providing a
sustained and significant weight loss(29).

Study limitations
Our findings are based on a number of assumptions and depend upon the validity of the key
inputs. We elected to use overweight and obesity rates in 2018 as the base year to project
the demand for bariatric surgery over a 5-year period, with changes in the overweight, obesity
and type 2 diabetes numbers solely due to demographic changes in the population. This
approach will likely underestimate the future incidence of overweight/obesity and type 2
diabetes, since the rate of overweight and obesity shows a rising trend.
We applied the cost data derived from AusDiab(25, 34). We have not considered the
difference in direct costs that will differ by patient characteristics. However, our study aims
to assess the relative difference in the costs between the BMI levels, thus the bias in the
absolute costs does not affect our findings.
Other studies have raised the limitations of BMI as a measure of obesity, given that it is not a
measure of the distribution of adiposity, and that the abdominal adiposity has been clearly
identified as a health risk(48). Moreover, studies now point to increase in waist size in all
weight categories in recent years(49). This implies that, even normal weight individuals with
increased waist size are at higher risk.
Another limitation comes the self-reported nature of our data on weight and height of
individuals. A systematic review has highlighted that the self-reported BMI are usually
underestimates(50). Obese and overweight individuals tend to underestimate their weight
and overestimate their height. Recall error or imperfect understanding of key questions may
mean that some entries may not accurately reflect reality; this may affect the results of this
study(50).
As a further limitation, we used cancer incidence data for 2015 as our base year, as this was
the latest year for which incident data for all cancers in NSW LHDs was available. If more
recent data had been available at the time of analysis, it is likely that the estimated number
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of attributable cancers would have been higher, as recent evidence suggests that incidence
of adult obesity, and hence obesity-related cancers shows a rising trend(51).
Additionally, when reporting the exposure-cancer associations, we only sourced relative risk
estimates from cohort studies and did not account for other measures of body fatness
casually associated with cancer, such as central obesity . We also did not account for
preventive effects of physical activity. Some studies reported a log-linear increase in risk with
BMI; and hence the relative risk estimates for obesity were taken as the square of the relative
risk estimates for overweight(12).Imputing the lowest limit of the point estimate as the
relative risk of overweight and the upper limit as the relative risk of obesity might have
underestimated the attributable burden. Studies has shown that the magnitude of
association and therefore relative risk is proportional to BMI and the relative risk due to
overweight being 1.5 [1.4-1.6]; Obesity Class I, 2.5 [2.3-2.6];Obesity Class II, 3.6 [3.4-3.8]; and
Obesity Class III, 5.1 [4.7-5.5](19).
Regardless of these limitations, the studies included in this report can be used to generate
regional estimates and burden of overweight and obesity to set priorities in health. If the
current epidemic were not reversed, the prevalence of obesity will increase gradually in the
coming years, as well as its costs, having significant implications for health resources.
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Appendix 5: Excluded programs, projects and services
As a result of confining the scoping to interventions that explicitly aim to prevent or treat overweight or obesity, 92 programs and research projects
identified by the project were omitted from the scoping. A list of these programs and their reason for exclusion from the scoping are presented below. This
list should not be considered complete, as once it was determined that these types of programs, projects and services would not be included in the scoping,
attempts at assembling an exhaustive list were ceased.
Programs and research programs were excluded because their predominant focus was not on preventing or treating obesity, but on:
Preventing chronic disease
Twenty-eight programs/projects have a focus on the detection, prevention, management and/or treatment of chronic disease as whole. Many of these
programs or projects promote a healthy diet and increased physical activity, however they broaden their focus to include other behavioural determinants
as well, such as alcohol reduction and smoking cessation. As such, they were excluded from the scoping.
Table A4.1: Programs, research projects and services with a focus on chronic illness
Name
1 Deadly Step
10,000 steps
Bathu-Marrung Hydrotherapy Group - Port Macquarie
Booroongen Walking Group
CHAARGE 20
Chronic Disease Self-Management Program (CDSMP) - commonly referred to as 'Better Health'
Digital Health Games (Diabetes NSW)
Effects of an Encapsulated Fruit and Vegetable Juice Concentrate on Obesity-Induced Systemic Inflammation
GOT-IT
Health Links: Translation of preventive care guidelines into community mental health service delivery
Healthy Lifestyle Groups in Residential Settings
Healthy Lifestyles Group
I-FIT
Integrating evidence based approaches in mental health practice: Digital signage
Life Balance (Moving towards a healthy lifestyle)

Partner
MNCLHD
UNE
MNCLHD
MNCLHD
UON
CCLHD
HNECC PHN
UON
HNELHD
UON
UON
HNELHD
HNELHD
HNELHD
HNELHD

Losing it - in the Bush (LIITB)
Makin’ Tracks
Men's Golf and Health Program
Move Well, Eat Well, Live Well (Healthy Communities Initiative)
Multicomponent intervention to support the implementation of policies and practices that promote healthier environments at
junior sports clubs
Mums & Bumps Group (Quirindi)
NewCOACH
Optimal Health
Pitt Stop
Preventive care (SNAPIF)
Reducing smoking, alcohol, nutrition and physical activity health risk behaviours in Technical and Further Education (TAFE) students
Shake A Leg
Telephone Delivered Interventions either by a Psychologist or a Peer Worker

MNCLHD
HNELHD
MNCLHD
MNCLHD
HNELHD
HNELHD
UON
HNELHD
HNELHD
HNELHD
UON
HNE, MNC LHDs
UON

Managing and treating diabetes
Three programs and research projects were identified whose main focus was on the management of diabetes rather than obesity.
Table A4.2: Programs, research projects and services with a focus on diabetes
Name
Diabetes Research Study
Effects of high intensity interval training on insulin resistance in women with polycystic ovarian syndrome
SMART Health

Partner
UNE
UNE
UON

Reducing cardiovascular risk factors
Eight programs and research projects identified during the scoping seek to reduce cardiovascular risk factors in at-risk populations. These programs provide
advice on improving diet and increasing physical activity, however, as their main aim is not preventing or treating obesity, they were omitted from the
scoping.
Table A4.3: Programs, research projects and services with a focus on cardiovascular risk factors
Name
Be Healthe for Your Heart
Cardio/Pulmonary Group Sessions (Moree)
Chronic Disease Healthy Lifestyle Program
Heart Smart Mobstyle
Hearty Habits
Koori Cook Offs
Love your Food, Love your Heart, Love your Family (FHF)
Rural CVD study

Partner
UON
HNELHD
HNELHD
MNCLHD
UON
MNCLHD
UON
UON

Reducing stroke risk factors
Four programs/projects address the secondary prevention of stroke. While several of these programs allow for participants to set weight loss as a program
goal; it is with the explicit aim of preventing stroke, not treating obesity.
Table A4.4: Programs, research projects and services with a focus on risk factors for stroke
Name
Enable
Masterstoke
Slam-TIA Program
Slam-TIA Research Project

Partner
UON
HNELHD
HNELHD
HNELHD, UON

Improving nutrition
Nine programs and research projects seek to improve the nutrition of participants. While this includes information and advice on avoiding nutrient-dense,
high-fat food, it is within the context of improving nutrition and other topics are also addressed, such as meeting macro- and micronutrient requirements.
Table A4.5: Programs, research projects and services with a focus on nutrition
Name
A randomised controlled trial pilot study of a brief online nutrition intervention for young adult university students: EATS (Eating
Advice To Students) Study
Aim4Me
Cooks in Care
Food for Kids
Healthy Eating Quiz
Make Their Meals Count
No Money No Time
Quick Meals for Kooris
The Wholesome Collective (Wyong LGA)

Partner
UON
UON
MNCLHD
MNCLHD
UON
CCLHD
UON
CCLHD
HNECC PHN

Improving fitness
Five programs and research projects occurring within the NSWRHP geographical area centre on the aim of improving the fitness of participants. Physical
activity has been identified as a key behavioural determinant of obesity, and interventions to increase fitness also increase physical activity. However, since
increasing physical activity is not an explicit aim of the programs/projects, the decision was made not to include them in the scoping.
Table A4.6: Programs, research projects and services with a focus on improving fitness
Name
ECOFIT
High Intensity Interval Training (University)
High Intensity Interval Training (Work)
KICKSMART
Wellness Group

Partner
UON
UON
UON
UON
HNELHD

Improving pain
Five programs, research projects or services that seek to improve pain through a range of strategies, including weight loss, improved nutrition and
increased physical activity, were identified by the Healthy Weight Project. The programs or services also incorporate other strategies targeting biomedical
factors, mind/body and connection factors, and as such were omitted from the scoping.
Table A4.7: Programs, research projects and services with a focus on improving pain
Name
Central Coast Integrated Pain Service
HeLP - HEalthy Lifestyle for low back Pain
Hunter Integrated Pain Service (HIPS) John Hunter
Nutrition's role in the management of chronic pain
Tamworth Integrated Pain Service

Partner
CCLHD
HNELHD
HNELHD
HNELHD
HNELHD

Improving other outcomes
One program aimed to improve coaching practices to make physical activity more appealing to children; another sought to educate students about healthy
eating, positive body image, changes during pubertal development and anti-social behaviours such as bullying; and a third centred on improving mental
health and learning with secondary consideration of increasing physical activity.
Table A4.8: Other programs and research projects and their reasons for exclusion from the scoping
Name
Master Coaching (Pilot 2017)
REACH - Respect Everybody and Choose Health

Partner
UON
MNCLHD

Wellbeing for Girls

UON

Reason for exclusion
To improve coaching practices to make physical activity more appealing to children
To educate students about healthy eating, positive body image, changes during pubertal
development and anti-social behaviours such as bullying
To improve mental health and learning

Other reasons
In addition to these reasons, programs and research projects were also excluded from the scoping if they:
•

Did not implement an intervention to prevent or treat obesity, i.e. an observational study or independent evaluation (n=10);

Table A4.9: Programs and research projects that do not implement an intervention to prevent or treat obesity
Name
8 for a healthy weight (height and weight monitoring and recording)
3000 Twin Pairs
Adoption of obesity prevention policies and practices by Australian primary schools: 2006 to 2013
CHAP: Community Healthy Adult Project
Coal Services Health Trust Research Project
Evaluation of the Get Healthy Service for people with a mental health condition
Psychological aspects of diet
Psychological factors behind obesity rates
The effect of weight controllability beliefs on prejudice and self-efficacy
Validity of a self-report survey tool measuring the nutrition and physical activity environment of primary schools
•

Partner
MNCLHD
UNE
HNELHD
UON
UON
UON
UNE
UNE
UNE
HNELHD

Were frameworks, strategies, pathways or plans for obesity prevention and/or treatment (n=7); or
Table A4.10: Frameworks, strategies, pathways or plans for obesity prevention and/or treatment
Name
Blueprint for the Management of Overweight & Obesity in the NSW Mining Industry
Healthy Communities Mid North Coast
Healthy Weight Initiative
HPORC: Health Pathway for Obesity Related Conditions
Mid North Coast Childhood Obesity Prevention and Management Action Plan
Non-surgical assessment and management of older patients with Classes II and III obesity and comorbidity in a tertiary hospital
RESHAPE Program

•

Partner
UON
MNCLHD
HNECC PHN
HNELHD
MNCLHD
HNELHD
UON

Could not be included because of insufficient information, though appeared relevant from the title (n=10).
Table A4.11: Programs and research projects unable to be included due to insufficient information provided
Name
Active Over 50
Eating for Mental Health

Partner
CCLHD
HNELHD

Evaluation of a community-focused healthy lifestyle challenge
Fit Club
Healthy Eating Activity and Lifestyle (HEAL™) program
iSNAC
My Plate
Overweight and Obesity in Young People with T1D
PainSmart Kids Obesity Project
Time to Healthy Habit

UON
HNELHD
HNELHD
HNELHD
HNELHD
HNELHD
HNELHD
HNELHD

Appendix 6: Framework literature review
In order to develop a project-specific population-based framework for the Healthy Weight Project,
the following databases were searched for information on prevention and treatment frameworks or
models:





Embase 1974 to 2019 May 24;
Ovid MEDLINE(R) ALL 1946 to May 24, 2019;
PsycINFO 1806 to May Week 3 2019; and
All EBM Reviews.

The search strategy used for the review included the following terms:
1.
2.
3.
4.
5.
6.
7.
8.

obes*.ti.
population*.ab.
prevent*.ti.
framework*.ab.
concept*.ab.
model*.ab.
4 OR 5 OR 6
1 AND 2 AND 3 AND 7

The total numbers of articles retrieved (including duplicates) was 399. After deduplication, a total of
218 remained. The titles and abstracts of these articles were screened for relevance, and where
required the full text was obtained and reviewed.
The review of medical databases was supplemented by an internet search using Google.
Three main frameworks or models were chosen to inform the development of the Healthy Weight
Framework, including:
1. World Health Organization (2000)

2. The Institute of Medicine (Stern et al., 1995)

3. Haggerty and Mzarek (1994)

Appendix 7: Healthy Weight Advisory Group Recommendations
Key messages from the report are:




There is a significant problem with overweight and obesity in the NSWRHP footprint.
There are gaps in current service delivery, in particular in the treatment of obesity and
overweight.
NSWRHP researchers have been productive creating evidence but scale up has not always
occurred.

The recommendations proposed below are based both on the contents of the report and expert
contributions from the Healthy Weight Advisory Group.

Options for Staff Capacity Building
1. An assessment of need for a staff education program. Options for addressing identified needs
could include:
o

A program to ensure health staff have access to key evidence-based information and
training related to weight status and the prevention and treatment of individuals with
overweight or obesity. This should include training on techniques for measuring height,
weight and waist circumference and interpreting the results. This could be offered online.

o

Development of a set of key messages to be delivered consistently by all sectors across
the continuum of care, to avoid misinformation. These evidence-based messages should
target key risk factors related to prevention and/ or management of overweight/obesity.

o

Scaling and adapting Healthy Kids for Professionals model (‘Healthy Kids for Professionals
https://pro.healthykids.nsw.gov.au/) and associated resources for use in adult population,
and including the Massive Open Online Course (MOOC), The Science of Weight Loss:
Dispelling Diet Myths https://www.edx.org/course/the-science-of-weight-loss-dispellingdiet-myths-2). This could be tested within each partner LHD and in partnership with PHN.

Investment in Technology and infrastructure
1. Review of HealthPathways across the three LHDs to ensure information and recommendations
across sectors are consistent with recent evidence, best practice and region and locally specific
information and referral pathways are comprehensive and up to date.
2. Consider conducting an audit of anthropometric equipment to ensure access to scales and
stadiometers appropriate for target populations. This has already been completed in NSW Health
services for services that see children 0-16 years. It is a large undertaking so this audit process
would need to be clear about workforce demands, timeframes and also identify funding to close
any identified equipment gaps. A minimum standard approach may be more suitable for primary
care.

Development of Better Models of Care
1. A pilot grant scheme targeting current service gaps and/or new models of care, including at risk
groups based on chronic disease or lifestage or vulnerability or rurality and/or utilising telehealth.

1

Consideration should also be given to the need for models that can be supported in the limitedworkforce and time poor environment of primary care and the possibility of working to develop a
sustainable remuneration model i.e. influence on MBS policy development
2. Develop new models of care to support at risk/vulnerable groups across the continuum of care,
from prevention to tertiary management, including addressing recidivism. A priority should be
given for models that link primary care with tertiary health services and vice versa.
3. While bariatric surgery has been shown to be effective long-term there are many adults for whom
this is not an option. There is an urgent need to develop cost-effective rehabilitation models of
care for this underserved population subgroup who have high health service re-admission rates.
4. Models of care for achieving weight reduction to facilitate type 2 diabetes remission that span
primary care and tertiary setting with strong communication between the two utilising eHealth
records need to be trialled (in line with international evidence).

Projects developed or underway within in NSWRHP that were proposed by members
of the Advisory Committee as suitable for promotion, support, scale up or sharing
across the partnership


Promotion of the Massive Open Online Course, The Science of Weight Loss, Dispelling Diet Myths,
could be promoted to general public and /or tailored for NSWRHP staff.
https://www.newcastle.edu.au/online-learning/the-science-of-weight-loss
Recognising the pervasive misinformation related to fad diets and the lack of knowledge in the
community related to the scientific evidence on weight management and dieting the Nutrition
and Dietetic team at the University of Newcastle led the development of a free 6 week online
course. The MOOC will commence again in September 2019, which will be the 4th time it is run.
To date >50,000 people across >180 countries have completed the course.
Whether people are trying to lose weight themselves, or are supporting others, this evidencebased food and nutrition course dispels common myths about weight loss and teaches people the
science behind healthy eating for a healthy weight. The definition of a healthy weight, the
nutritional composition of foods, how to cut calories or kilojoules, appropriate portion sizes, and
how to identify and avoid fad diets are all covered.



Scale-up implementation of the efficacious and effective PA4E1 initiative in secondary schools
across the NSWRHP footprint.
Health need: Although the prevalence of overweight/obesity among young children has stabilised,
the prevalence has continued to increase among adolescents particularly. Addressing the
prevention of overweight/obesity among adolescents is a MOH priority.
Service delivery response gap: Few (if any) prevention-focused adolescent interventions have
proven efficacy, effectiveness and proven scalability across populations, as identified in the
scoping study.
Efficacy of PA4E1: A cluster RCT conducted across the NSWRHP footprint demonstrated that the
PA4E1 program was efficacious in increasing physical activity among adolescents, reducing weight
gain and in improving school practices promoting physical activity. The trial was supported by
NSW Health Demonstration Project funding.
2

Effectiveness of PA4E1: A cluster RCT conducted across the NSWRHP footprint (including a Sydney
LHD) has demonstrated that the PA4E1 program was scalable and effective in improving school
practices promoting physical activity. The trial was supported by NSW Health TRGS funding.
Collaboration across NSWRHP: The PA4E1 program is a product of collaboration between
organisations that are members of NSWRHP:




Health Service Partners: The effectiveness trial was conducted as a partnership between
HNE, MNC and CC LHDs and included extensive engagement and sponsorship by the
Department of Education. (The impact of combining this intervention with CCLHD led
‘Thirsty? Choose Water!’ could also be explored.)
Academic Partners: The effectiveness trial was conducted in partnership with the Health
Behaviour and Physical Activity and Nutrition PRCs of the University of Newcastle.

Policy Relevance and Recognition: The PA4E1 program is the recipient of HNE Excellence, NSW
Health and NSW Premiers awards for excellence.


Expand investment in Parents in Child Nutrition Informing Community (PICNIC)
Health Need – Eating behaviours which influence child and adult overweight and obesity develop
early and track into adulthood. With half the children of a healthy weight going on to become
overweight/obese adults, interventions targeting infants/young children and the underlying
determinants of obesity are essential.
Figure 2 2 Source: Australian Bureau of Statistics. ABS National Health Survey 2011-2012; Available from: http://www.abs.gov.au/

Service delivery response gap – New parents have limited exposure to appropriate nutrition and
feeding information between antenatal and attending childcare services in sufficient dosage to
positively influence obesity preventing feeding practices. There is known gap in NSW Health
driven services for parents of children aged 2-6 years, in spite of evidence that the first 36 months
is a high-risk period for obesity – with a known spike in prevalence at age 3 years.
Efficacy – The PICNIC pilot study demonstrated feasibility and acceptability with new parents.
New parents embrace the model with recruitment driven primarily by parent to parent referral.
Effectiveness – Preliminary qualitative data analysis has provided evidence demonstrating feeding
practice improvement, diet quality and feeding efficacy for both peer educators and parents who
are the recipients of feeding information. PICNIC provides cost and resource effective means to
distribute evidence-based nutrition and child feeding information.
3

Collaboration – MNCLHD has invested in establishment, model can be made available to partners,
would require allocation of funding to support a PICNIC project worker in CCLHD and HNELHD.
CCLHD has previously expressed interest if funding were available.
Policy Relevance and Recognition: NSW Health has identified a service delivery gap for parents of
children in the age 2-6 years, particularly in terms of interventions that target the
parenting/caregiving environment. PICNIC is the subject of a current PhD being completed by
MNCLHD Health Promotion Officer.


Healthy Built Environment (HBE) – coordinate, collaborate and greater resource work across
NSWRHP to capitalise on opportunities to embed ‘liveability’ indicators (some a proxy for health
indicators) into Local Government strategic planning processes (e.g. IP&R Framework), policy and
practice.
Health Need: From NSWRHP report: ‘… the development of what is termed an ‘obesogenic
environment,’ that is, an environment that promotes overweight and obesity among individuals
and populations (Finkelstein et al., 2005; NHMRC, 2013a; Swinburn et al., 2011; WHO, 2000).’
Service delivery response gap: There is strong evidence linking the built environment to human
health and wellbeing. Currently there is a particular opportunity within NSW – Local Strategic
Planning Statements (LSPS) – a new requirement for all Councils, a draft of which is due to be
publicly exhibited in October 2019 and in effect by June 2020. As part of the legislative framework
(EP&A Act), the LSPS gives effect to the Regional Plan and integrates with other strategic planning
documents including Community Strategic Plan, Local Environment Plan (LEP) and Development
Control Plan (DCP). Other current opportunities include Model DCP and Community Participation
Plan. If evidence based healthy built environment principles and indicators are written into
legislated environmental planning and assessment instruments (healthier policy), this should
translate to healthier places and healthier people. Furthermore, having health explicitly included
in such high level (upstream) policy provides an effective and sustainable way of keeping people
healthy.
Efficacy and Effectiveness of HBE: Recognition of contribution of built environment to influencing
health outcomes (including obesity) well established, e.g. see evidence review:
https://cityfutures.be.unsw.edu.au/research/city-wellbeing/city-wellbeing-resources/literaturereview/
Collaboration across NSWRHP: HNELHD and CCLHD have a strong track record in HBE work
including collaboration with Local Government and other key stakeholders. Collaboration within
and between LHDs and other health partners could be improved, and this could achieve positive
health outcomes for regional communities. Active Living NSW (Heart Foundation) is currently
being funded by MoH to deliver Local Government workshops in two of three LHDs in NSWRHP
footprint (CC & MNC) – there is an opportunity to capitalise on this with coordination and
resourcing to embed AL/HE (liveability) indicators at the highest level of local government
strategic planning. A position/consultant could be funded to work across all three geographical
regions to:



Provide expert advice
Coordinate HBE work to be consistent across the regions
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Liaise with Health Promotion/Population Health staff already working in HBE and foster
collaboration
Build capacity within the health sector to have effective input into LSPS development and
other opportunities
Monitor and record evidence of inclusion of HBE principles / liveability indicators (healthy
planning) within regional and local strategic planning policy and resulting developments/
infrastructure.

Policy Relevance and Recognition: importance recognised by MoH and OPH – e.g. funding of
regional workshops (further to previous Sydney-metro workshops) and support of Healthy
Planning Expert Working Group (HPWEG).
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